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Introduction 

1 My name is Stephen John Douglass. I am a Principal Hydrogeologist employed by GHD 

Limited. 

2 I have been asked to provide this evidence on behalf of Fulton Hogan Limited (Fulton 

Hogan) in respect of its submission on Stage 2 of the  Proposed Replacement District 

Plan (Replacement Plan).   

Qualifications and Experience 

3 I hold a Graduate Diploma of Engineering from the University of Technology, Sydney in 

hydrogeology and groundwater management; a Master of Science with honours from the 

University of Auckland in Geography (geomorphology); and a Bachelor of Science from 

the University of Auckland in environmental science.  I have also obtained certificates of 

proficiency from the University of Auckland in Legal and Institutional Context of Law (700 

Level) and Planning Theory and Method (700 Level).  I have been a member of the 

Groundwater Association (US) since 2006 and a general member of the Hydrological 

Society of New Zealand since 2005. 

4 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. 

5 I have had the role of technical lead for hydrogeology on several large civil projects and 

quarry projects in Christchurch, including the New Zealand Transport Authority upgrades 

to Russley – Memorial Avenue and the Southern Motorway Stage 2, Fulton Hogan’s 

Pound Road Quarry and SOL Quarries Limited.  These projects all involved proposed 

excavations which were intended to be close to the water table.  I have analysed 

historical groundwater levels in the general vicinity of Christchurch – West Melton for the 

purpose of determining the groundwater maxima and undertaken assessments of 

construction and environmental risk on groundwater.  I have also been the project 

director and reviewer of landfill monitoring programmes in Christchurch, which report on 

the groundwater quality down-gradient of former landfill sites.   

6 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 
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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. 

Scope of Evidence 

7 In my evidence I: 

7.1 Provide a brief description of the groundwater system within the area of interest; 

7.2 Consider any cost or benefits to groundwater quality that might arise from Fulton 

Hogan’s requests to rezone the Templeton Golf Course site for quarry purposes 

and the existing Pound Road quarry site for open space/recreational use; and 

7.3 Discuss whether proposed Rules 17.6.4.6, 17.3.2.5 and 17.4.2.5 will provide any 

benefit in terms of groundwater protection. 

8 In preparing my evidence I have reviewed the relevant sections of:  

8.1 The Proposed Replacement District Plan (pRDP), in particular Chapter 17; 

8.2 The Land and Water Regional Plan (LWRP); 

8.3 The New Zealand Drinking Water Standards (2008); and 

8.4 The Protection of Human Drinking Water Sources (2007) Act.  

9 I have also referenced relevant technical documents in the main body of my evidence, 

with full citations provided at the end of my evidence. 

10 I have also reviewed: 

10.1 The section 32 Report for chapter 17; and 

10.2 The evidence of Mr Potts, Dr Rutter, and Mr Cook on behalf of the Christchurch 

City Council (Council) in respect of Chapter 17 of the Replacement Plan. 

 

Summary of Evidence 

11 I consider that the Fulton Hogan proposal to rezone the Templeton Golf Course to Rural 

Quarry Zone does not pose a risk to groundwater quality from quarrying or cleanfilling 

activities.   
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12 I anticipate that the effects on groundwater quality from quarrying and cleanfilling 

activities at the golf course site would be similar to the existing operation on Pound 

Road.  Monitoring data from the Pound Road site has shown the existing operation has 

a very minor effect on groundwater quality. 

13 I also note that there is sufficient gravel resource above the historical groundwater 

maxima to enable gravel to be extracted whilst maintaining a 1 m buffer of undisturbed 

material.  This would mean that the quarrying activity could be undertaken as a 

permitted activity under the LWRP, with cleanfilling operations requiring a consent for a 

controlled activity. 

14 I consider that the LWRP addresses the potential effects on groundwater quality 

associated with excavation over an unconfined aquifer (where the 1m buffer is triggered) 

and the filling of excavations with cleanfill.  The revised RDP (16 October 2015) 

recognises this, with the proposed rules focused on rehabilitation, with the effects on 

groundwater quality deferred to the existing rules in the LWRP to address.   

15 I do not consider that the effects of any application to excavate below the 1 m buffer will 

necessarily be more than minor.  In my experience, effects can be managed even below 

this buffer with minimal risk to groundwater quality. 

16 The issue of post-rehabilitation land use opportunities can be managed by the amount of 

fill reinstated after excavation within the 1 m buffer; the amount of topsoil placed on top; 

and the nature of that material.  I consider, from a water quality perspective, that if 1 m 

or more of inert fill sits above highest seasonal groundwater levels, the risk posed to 

groundwater quality is very minimal.  

17 Lastly, I consider that the intent of the highest water level is adequately captured in the 

LWRP definitions and establishing activities on the basis of the LWRP definition 

presents little risk, if any, to groundwater.   

 

Description of the Groundwater System 

18 The Christchurch – West Melton groundwater system has been well characterised in 

numerous reports (references). I will not provide a detailed description of the aquifer 

system, but note that the zone is effectively made up of a semi-confined aquifer system 

in the west which transitions into the spring discharge zone and the Christchurch 

Coastal Confined aquifer system at or about SH1 – Russley Road – Johns Road.   
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19 The location of the proposed quarry is west of the coastal confined aquifer system, in an 

area where the aquifers are characterised as unconfined to semi-confined.  Recharge to 

the groundwater system in this area is from the Waimakariri River and from land surface 

recharge (Stewart et. al, 2002; Scott, 2000; Weeber, 2008; CRC, 1997; Brown and 

Weeber, 1992; Talbot et al, 1986; Brown, 2001).   

20 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 m3/s. 

21 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 (Hansen, 2012; 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 contaminants quickly to the point that groundwater quality is not 

significantly affected.  

22 I note that the approximate groundwater flow direction in the vicinity of the Templeton 

Golf Course site is ESE, away from the river and towards Christchurch (Attachment A).  

This is based on the peizometric survey that was undertaken in 1989 by the Regional 

Council.  The groundwater flow direction dictates which receptors are present down 

hydraulic-gradient from the site. 

23 The nearest CCC potable supply wells are located between Waterloo Road and Main 

South Road, approximately 2 km down hydraulic-gradient of the site.  These wells are all 

screened at depths in excess of 70 m bgl.  These wells are also located in close 

proximity to an historical landfill, the Islington Park former freezing works, and a 

Transpower substation (shown in my attachment B).  I considered that these former 

and current activities have a greater potential to affect groundwater quality than 

quarrying and cleanfilling activities.   
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Costs and Benefits of the Re-zonings 

24 Fulton Hogan’s Pound Road Quarry, which is located on Pound Road, has undertaken 

excavation and cleanfilling activities.   

25 I have considered the potential adverse effects on groundwater quality that may arise 

from the proposal.  I note that Fulton Hogan and the Templeton Golf Club have been 

considering this option for some time.  As a result, I have previously considered and 

drafted an assessment of environmental effects on groundwater associated with the 

excavation and deposition of material on the Templeton Golf Course site.  My previous 

work and this evidence address the potential risks to groundwater quality and down-

gradient groundwater users.   

26 I consider that the potential risks to groundwater quality associated with quarrying 

activities generally, are well documented.  There have been several consent applications 

for new quarries that have been granted over the past few years1, which considered the 

risks to groundwater quality associated with the excavation process.  In all instances the 

assessment of effects on groundwater quality associated with the excavation and 

deposition of material was required by a rule in the Regional Plan.   

27 The proposed rezoning of the Templeton Golf Course to Rural Quarry will enable Fulton 

Hogan to extract gravel under Rule 5.175 as a permitted activity, if a 1 m buffer above 

the highest groundwater level is maintained or apply for consent to extract gravel from 

the site if it does not maintain that buffer.   

28 I have undertaken an initial assessment of the likely thickness of the unsaturated 

material beneath the golf course site.  I have analysed the groundwater level data for 

long term monitoring wells in the vicinity of the site, which is collected by the Canterbury 

Regional Council.   

29 There are two long term monitoring wells that are located near the Pound Road site.  

M35/1079 is located on Leggetts Road and M35/1110 is located on Pound Road, 

approximately 340 m from the northern boundary of the existing quarry.  I have provided 

plots of the groundwater levels as my attachment A.   

30 The groundwater levels are shown in meters above mean sea level (m MSD).  What was 

obvious from the monitoring record is that the frequency of monitoring varies between 

                                                      
1
 For example: CRC110671 – Road Metals – Burnham; CRC150531 – Winstone – West Coast Road; CRC131267 – Winstone, 

Ashworths Beach Rd; CRC142845, ChCh Ready-Mix Concrete, Leithfield; CRC110297 – CIAL, Harewood 
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monitoring wells, with M35/1079 having a relatively consistent monitoring frequency.  

Despite well M35/1110 having data back to 1974, the frequency of monitoring in the 

1970s and the early 1980s is poor.  However, since 1988 there has been regular 

recording of groundwater levels in both monitoring wells, with monitoring occurring at 

least monthly. 

31 The highest groundwater level recorded in M35/1079 occurred on 2 August 1978, with a 

groundwater level of 31.668 m MSD.  This equates to approximately 13.9 m below 

ground level.  The long-term monitoring record for M35/1110 does not have records 

which correspond to the same 1978 groundwater recharge event.  Therefore, I 

estimated the likely groundwater level for the July/August 1978 event for M35/1110 by 

analysing the groundwater level response for the two wells during more recent recharge 

events. 

32 The analysis indicated that when groundwater levels peak in M35/1079 the 

corresponding peak in M35/1110 is typically 3.8 m to 5 m lower (based on analysis of 

peak groundwater levels in 1992, 1996, 2008, 2010, and 2013).  On this basis I consider 

that the peak groundwater level for M35/1110 in the winter of 1978 may have been in 

the order of 26.7 m MSD to 27.9 m MSD.   

33 Based on the existing knowledge of the groundwater flow direction, it is likely that the 

groundwater levels recorded in M35/1110 can be used to approximate the groundwater 

levels beneath the site.  I have prepared one interpretation of a maximum groundwater 

surface as my attachment C.  The purpose of this figure is to demonstrate that based 

on this initial analysis there is approximately 10.8 m of resource above the one meter 

buffer in Rule 5.175 and the one meter buffer rules contained in the RDP. 

34 I accept that there may be variations on this interpretation but the degree of variance is 

likely to be small relative to the unsaturated zone thickness.  I note that my interpretation 

above is based on a difference in groundwater levels between M35/1079 and M35/1110 

of approximately 4.185 m (i.e. the June 2013 recharge event), which I consider to be a 

conservative estimate. 

35 Therefore, I consider that the operation of an aggregate quarry at the Templeton Golf 

Course could be undertaken as a permitted activity under Rule 5.175 of the LWRP and 

no adverse effects would arise as a result.   

36 Quarry sites are often rehabilitated using cleanfill.  Pound Road has been used in this 

manner.  I consider that the use of the quarry pits for cleanfilling can be managed to 
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ensure that the effects on groundwater quality are less than minor.  This is particularly 

the case where the quarry floor does not extend into groundwater (i.e. fill does not have 

the potential to interact with groundwater).  In any event, I am satisfied no filling activities 

which have the potential to adversely affect groundwater could occur without resource 

consent and therefore consideration of effects.  I will discuss briefly the results of 

groundwater monitoring at the Pound Road site and the recent investigations 

undertaken by the CRC, which supports my opinion. 

37 I reviewed the groundwater monitoring data that Fulton Hogan has collected for the 

Pound Road site between 2006 and 2012.  I have provided figures which show the 

results as my attachment D.  Analysis of up hydraulic-gradient and down hydraulic-

gradient wells for nitrate-nitrogen, ammoniacal-nitrogen, conductivity, and E. coli was 

undertaken to determine if there have been any significant and permanent effects on 

groundwater quality as a result of the operations.  

38 Overall, I consider that the data demonstrates that groundwater quality is largely 

unaffected by the general quarry and cleanfill activities.  The E. coli concentrations for 

some of the wells exceed drinking water standards, while nitrate-nitrogen concentrations 

exhibited seasonal variations and at times exceeded drinking water standards.  

However, this occurred in up hydraulic-gradient monitoring wells as well as down 

hydraulic-gradient wells suggesting that the nitrate-nitrogen concentrations is unlikely to 

be sourced from the quarrying at Pound Road.  Conductivity and ammoniacal-nitrogen 

concentrations for the well down-gradient of the cleanfill (BH5) exhibits very similar 

characteristics as the data recorded in the up hydraulic-gradient well (BH1).  The water 

quality recorded for the onsite potable supply well did not exceed drinking water 

standards. 

39 I also note that the groundwater monitoring results associated with cleanfilling 

operations in the vicinity of the Yaldhurst area quarries were presented at a community 

meeting by Ms Lisa Scott of the CRC on 27 August 2015.  Ms Scott noted the following 

in the presentation:  

“Some elevated conductivity, alkalinity, calcium, magnesium, sulphate in wells at 

the edges of quarries. The concentrations tend to increase after periods of high 

recharge (high water table). They are not generally above drinking-water 

aesthetic guidelines, but they do look to be above background levels. Total 

Hardness is > GV (200 mg/L) in about 5% of all the samples – most notably 2 
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downgradient wells. We might expect hardness and alkalinity from concrete fill 

(especially if it’s not cured).” 

40 The presentation also noted that nitrate and microbial contamination were no different to 

other parts of Canterbury where there we no quarries present, while metals and 

hydrocarbons were rarely detected and were below drinking water health standards.  I 

consider that these results are supported by the monitoring data from Pound Road and 

confirm that the effects on groundwater quality from the quarrying and cleanfilling 

activities that have occurred to date are very minor, and are consistent with reported 

groundwater quality (Hansen, 2012; Hayward, 2002).   I therefore consider the proposal 

to move the quarry to the Templeton Golf Course site does not raise any concerns from 

a groundwater perspective. 

The 1m Buffer Rule 

Duplication of protection 

41 I note that I attended two expert conferencing sessions with CCC experts (Mr Potts 

alone then Mr Potts and Dr Rutter) regarding hydrogeology – and particularly these 

groundwater buffer rules.  Two joint witness statements indicate a large degree of 

agreement between the experts with respect to the groundwater system, the risks that 

quarrying and filling activities pose to groundwater quality, and the appropriateness of 

the 1 m buffer clause.  Mr Potts and Dr Rutter opted not to comment on the apparent 

duplication of the rules in the LWRP and the RDP with respect to excavation depths, 

leaving this matter for CCC planners to comment on.  I accept that whether duplication is 

desirable is not a matter for me to comment on, but I have commented on whether or not 

I consider duplication exists in terms of groundwater protection. 

42 The CCC staff issued a revised version of Chapter 17 on 16 October, which followed the 

expert caucusing and mediation.  The revised version is provided as Annex 1 to D 

Hogan’s evidence. 

43 I note that the revised set still contains a difference in view between the Council staff 

and the Councillors.  I have relied on the October version of the proposed rules when I 

have considered the potential for duplication between the LWRP and the RDP.   

44 The revised version (16 October) contained a summary table which reflected differences 

between the Council Officer’s position and the Councillors position with respect to the 

non-compliance with the 1 m buffer trigger in the Rural Quarry Zone and other rural 
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zoned land (RuW, RUF).  I understand that the main difference between Council Staff 

and the Councillors is that the Council Staff are concerned with rehabilitation, accepting 

that groundwater quality issues are addressed in the Regional Plan provisions, while 

Councillors are primarily concerned with groundwater protection.   

45 The Land and Water Regional Plan (LWRP) replaced the majority of the former regional 

plan2 when it became operative on 1 September 2015.  Rules 5.175 through to 5.178 of 

the LWRP address the excavation and deposition of material over an unconfined 

aquifer.  Where the excavation maintains one meter of undisturbed material above the 

highest recorded groundwater level the activity is permitted, provided it does not occur 

within 50 m of a surface water body.  This differs from the previous rule in the NRRP 

(Rule WQL36) whereby consent would have been required for excavations which 

exceeded 5 m depth or were deeper than the highest groundwater level which could 

reasonably be expected at the site.  The LWRP has forgone the 5 m excavation depth 

clause and imposed a new 1 m buffer trigger as part of the permitted activity status rule 

(5.175).  In my opinion, this reflects the very low risk to groundwater quality that 

quarrying operations pose. 

46 If the 1 m distance is not maintained, or if other conditions are not met, then the activity 

is considered under Rule 5.176 as a restricted discretionary activity.  The matters 

reserved for discretion are the potential effects on water quality, the need for 

remediation or long term treatment of the excavation (which may be addressed by an 

application under Rule 5.178), effects on any confining layers, and the management of 

any exposed groundwater. 

47 I consider that retention of 1 meter of undisturbed material above the water table 

enables the risks associated with the quarrying operations to be managed to the extent 

that the potential risks to groundwater are very small.  It means that small spills can be 

contained and cleaned up quickly and it enables stormwater to drain rather than pool.  

48 With respect to cleanfill activities, very little can occur without consent from the Regional 

Council and, therefore, consideration of effects on groundwater.  The deposition of more 

than 50 m3 of material in any consecutive 12 month period in an excavation which is 

more than 5 m deep, and where the seasonal high water table is less than 5 m below 

the deepest point of the excavation, over an unconfined aquifer requires consent under 

Rules 5.177 or 5.178 of the LWRP as a controlled activity or a restricted discretionary 

activity, respectively. 

                                                      
2
 The Natural Resource Regional Plan 
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49 I consider that the risks to groundwater associated with a cleanfilling operations are low.  

Cleanfills are required to be managed in accordance with the MfE Cleanfill Management 

Guidelines (2002), which reduce the potential risks of contaminants entering the 

groundwater system.  In any event, the matters of control or discretion under the rules 

above specifically require consideration of effects on groundwater quality3. 

50 I consider that the principal contaminants of concern which are associated with leachate 

generated from a cleanfill include ammoniacal nitrogen, nitrate nitrogen (from oxidisation 

of the ammoniacal – nitrogen), and dissolved metals (typically iron).  Microbial 

contamination can also occur, but this is generally associated with secondary activities 

such as water races, livestock and associated land use, or human effluent systems.  

Contamination from hydrocarbons or other organic compounds from the cleanfill are not 

expected to occur if the management guidelines are adhered to.  I consider that the low 

risk to groundwater quality, which is associated with the nature of the potential 

contaminants of concern and the presence of established operational guidelines, is 

reflected in the LWRP by the controlled or restricted discretionary activity status afforded 

to these activities by Rule 5.177.   

51 The Regional Rules do not require a blanket consent for all quarrying activities but they 

do require consent wherever the potential (albeit small) for adverse effects on 

groundwater quality exists.   

52 The October version of the rules which pertain to the Rural Quarry Zone (Chapter 17.6) 

include changes to the Activity Specific Standards (17.6.4), including changes to 

17.6.4.6 (i.e. Excavation depth) and the matters of discretion which relate to the depth to 

groundwater (17.8.2.X).  I support the revisions made to 17.6.4.6 and 17.8.2.X to the 

extent the rules are no longer concerned with effects on groundwater.   

53 I acknowledge the depth of re-filling and the nature of that fill can impact on what type of 

subsequent land uses might establish on the site.  I comment later in my evidence on 

how I consider this can be addressed. 

Subsequent Land Use and Groundwater Risks 

54 The risk to groundwater quality post rehabilitation depends largely on the land use and 

the at-source controls used to manage site discharges.  I accept that the depth to 

groundwater may affect the risk a land use poses to groundwater quality.  However, this 

                                                      
3
 The LWRP states that the CRC reserves control over “the potential adverse effects of the quality of water in aquifers, rivers, lakes, 

wetlands…” pg 132, LWRP. 
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is no different to other parts of the region, whereby land use activities that occur over a 

shallow water table have a higher potential to affect groundwater quality.   

55 Mr Potts provides a discussion on the use of rehabilitated sites.  I agree the end use of 

the land is important to consider and manage.  I consider 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.  Therefore, management can 

include ensuring a site is filled to 1 m above the highest seasonal groundwater level with 

inert fill and an appropriate amount of topsoil (for the intended end use) above that.   

56 I agree with Mr Potts that the composition of fill is important within that 1m buffer in 

terms of ensuring groundwater is protected from subsequent land uses.   

57 I accept that (now) proposed Rule 17.6.4.6 and the matters of discretion provided in 

17.8.2.X are concerned with protecting the viability of the land for a range of land uses, 

which does not overlap with the LWRP rules.  This is reflected in the evidence of the 

CCC witnesses, who focus on using the 1 m depth control as a means of managing the 

range of land uses that could establish post-rehabilitation.   

58 I understand CAPG is proposing an alternative rule that provides certainty as to the 

amount of fill required if excavations are proposed to infringe the 1 m buffer, and an 

element of Council control over the nature of the inert fill that should be used.  In my 

opinion, this will ensure the land can withstand a variety of likely land uses (as referred 

to in Mr Pott’s table) and groundwater is protected.   

 

 “Seasonal High Water Table” 

59 The RDP, as notified, contained Rule 17.6.4.6, which addressed the maximum depth of 

excavation for quarrying activities.  The rule as notified provided a permitted activity 

status for all sites within the Rural Quarry zone where the excavation was no greater 

than one metre from the seasonal high water table.  The definition for “seasonal high 

water table” was to be determined in consultation with the Canterbury Regional Council.  

Where the excavation did not meet the requirements of the permitted activity status, the 

activity was classified as a non-complying activity. 

60 The revised version of the rule (17.6.4.6) dated 17 September 2015 contained two 

changes.  The first was in response to the Yaldhurst Residents Association submission 

(#2206.28/.29) with respect to the term “seasonal high water table”.  This term was 
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replaced with the term “highest recorded groundwater level” in the revised rule.  This 

change has been reverted in the most recent version of the plan (16 October).  I support 

this change.  The second was a change to the activity status for clause (ii), from non-

complying to restricted discretionary. This has been retained in the most recent version, 

as I have discussed above. 

61 The change to the reference from ‘seasonal high water table’ to ‘highest recorded 

groundwater level’ throughout the RDP contained within the revised 17 September 2015 

version, results in a minor inconsistency with the definition provided in the LWRP.  The 

change was intended to give effect to the submission of the Yaldhurst Rural Resident 

Association (YRRA).  However, I consider that the submitters misinterpreted the 

meaning of “seasonal high water table”.  The YRRA submission states:   

“Seasonal high water tables are so variable that using such a system could have 

quarries extracting to depths well below previous maximum levels. Further to 

inforce this rule could require continual monitoring of wells and base levels of the 

quarry floors.  Previously the monitoring and enforcement (sic) of quarry floor 

base levels has been under the control of the Regional Council.” 

62 I noted 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.” 

63 Based on this definition I consider that the concerns of the submitter are addressed.  An 

excavation base/trigger is determined by the highest groundwater level at the time the 

activity was established.  It does not provide for year to year changes in the excavation 

depth.  If a quarry operating proposes to excavate below this level then consent would 

be required for a discretionary activity under the LWRP.   

64 During caucusing the issue of the definition of the highest groundwater level versus the 

seasonal high groundwater level was discussed.  I consider that for most instances the 

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

July – August 1978.  I have noted early in my evidence that groundwater level records 

near the Pound Road site indeed indicate that the highest groundwater level recorded is 

associated with that same event.   
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Comments on Evidence of H Rutter 

65 I have read the statement of evidence prepared by Dr Helen Rutter on behalf of CCC.   

66 Dr Rutter provides a broad description of the groundwater system in her section 5.  I 

generally agree with this description.  

67 The potential for contaminants to be transported via preferential flow paths is 

recognised.  However, the rapid flow through these channels also provides a 

mechanism for rapid dilution of contaminants.  This reflects the assimilative capacity of 

the aquifer system.   In my opinion, this is the main reason for the limited lateral extent of 

contaminations from the former CCC landfills (as discussed by Callander, 2006; 

Hayward, 2002). 

68 Dr Rutter states that the passing of the Health (Drinking Water) Amendment Act (2007) 

Act that there is a mandatory requirement for the CCC to take more responsibility for 

protection groundwater resources.  I agree that the Act requires territorial authorities to 

be responsible for the supply of water that meets the Drinking Water Standards.  

However, I do not share the view that the Act therefore requires the Council to regulate 

activities that affect groundwater quality.  While this is probably a matter best addressed 

by legal argument, I note: 

68.1 The Ministry of Health (MoH) states4 that the management of drinking water is 

divided into three parts – the environment, water suppliers, and storage and 

distribution. The MoH notes that the environment (source water) is primarily 

governed by the RMA, while the ‘water suppliers’ was administered by the MoH 

and was previously subject to voluntary elements. The passing of the legislation 

made the suppliers of drinking water sources responsible for a range of matters.  

These included ensuring that drinking water suppliers take reasonable steps to 

contribute to the protection of contamination of sources from which they obtain 

drinking water (section 69U). 

68.2 Section 69U of the Act states that the supplier must take reasonable steps to 

contribute to the protection of the raw water source from contamination.  In 

subsection 69U(4) the Act provides guidance on what constitutes ‘reasonable 

steps’, which includes submissions on proposed plans and notified consent 

applications.  It does not necessarily require the supplier of the water to regulate 

directly for activities that pose a threat to the source water.  I consider that, in 

                                                      
4
 http://www.health.govt.nz/our-work/environmental-health/drinking-water/drinking-water-legislation 
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relation to excavation and filling activities, the risks to groundwater quality are 

addressed in the LWRP and therefore the Council can meet its obligations by 

submitting on future proposed regional plans or notified consents. 

69 In Dr Rutter’s paragraph 6.1 she notes a series of potential risks to groundwater quality 

associated with quarrying and cleanfilling.  I consider that there is much agreement 

between Dr Rutter and myself.  However, I note that Dr Rutter has included potential 

contaminant sources that are not associated with cleanfilling (i.e. concrete batching 

plant, truck wash, above ground storage tanks).  Although not filling activities, I note 

these activities are also addressed by the LWRP in separate rules. 

70 Dr Rutter also raises concern with the potential for leachable contaminants to be placed 

into excavations and could include a small proportion of material that might not be 

“ideal”, and that the inundation of this material by groundwater would provide an 

opportunity for solution and transport of these contaminants.  Dr Rutter goes further to 

state that these processes potentially pose significant threats to groundwater quality. 

71 I consider that Dr Rutter has over stated the risks.  The monitoring data which I 

presented earlier, the recent presentation made by Ms Lisa Scott, and the water quality 

monitoring data (Hayward, 2002; ECan, 2012) all point to the risk to groundwater from 

quarrying and cleanfilling quality being very low.  The very nature of cleanfilling means 

that only inert material (with a maximum allowance of 3% of vegetative matter) is placed 

in the excavations.  The potential for leachate to be generated from this type of material 

is very low.   

72 In her paragraph 6.1(g) Dr Rutter considers that it is reasonable to impose land use 

restrictions due to the decreased depth to groundwater and the reduced ability of the 

ground to attenuate contaminants.  Dr Rutter notes that risks from nitrate and bacterial 

contamination may occur post rehabilitation.  I consider that the risks of nitrogen and 

microbial contamination to the groundwater system does not differ significantly from a 

former quarry / cleanfill site to any other unconfined aquifer setting.  Nitrogen, once 

leached below the rooting zone will enter groundwater regardless of the thickness of the 

unsaturated zone.  Microbial contamination does benefit from a thicker unsaturated 

zone.  However, there are many parts of Canterbury where the thickness of the 

unsaturated zone is limited. 

73 In her paragraphs 6.2 and 6.3 Dr Rutter explains that as a result of quarrying and the 

removal of topsoil there is a change in the contaminant pathway.  I agree.  However, I do 
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not necessarily agree that there will be, as a default, rapid access to the groundwater 

system.  Infiltration will be dependent on the nature of the material through which water 

passes.  There is evidence in many well logs of fine material within the broader matrix, 

which will influence rates of infiltration.  That said, in Dr Rutter’s paragraph 6.4 she notes 

that good management is essential for the protection of groundwater quality.  I agree 

with this statement insofar as good management is:  

73.1 ensuring 1m of inert fill and 0.3-0.5m of topsoil; and  

73.2 the quality of the fill and topsoil is adequate. 

74 I note that Dr Rutter provides comment on the seasonal high water levels in her Section 

7.  She notes that there are many occasions where the highest water level in any given 

year will occur outside the months of June to August.  I agree with this statement.  

However, I note that the highest water levels recorded in the West Melton area (i.e. 

groundwater protection zone 1 – where the quarries exist) largely occurred in the winter 

months.  This is based on the long term water level monitoring records for wells 

M35/1080 (Miners Road), M35/1079 (Leggetts Road), M35/5038 (Guys Road); 

M35/1691 (Chattertons Road), which all had the highest groundwater level recorded in 

the winter months.   

75 Dr Rutter also provides a brief note on the potential for Central Plains Irrigation scheme 

to increase groundwater levels by up to 1 m.  In the joint witness statement Dr Rutter 

states that the rise could be in the order of 0.2-0.3 m.  I consider, having reviewed the 

Aqualinc model report (Aqualinc, 2007) and the model that was used for the Te Waihora 

/ Lake Ellesmere sub-regional planning process, that the predicted mounding in the 

vicinity of the Pound Road quarry and to the north east is likely to be over-estimated by 

the model.  In addition, I consider that the 0.2-0.3 m rise predicted by the model for the 

McLeans Island area as stated by Dr Rutter is unlikely to be measurable.   

76 I consider that conditions can be attached to consents granted for filling to monitor 

groundwater levels, and if groundwater levels exceed historical maximums as 

consequence of Central Plains Water the consent can be reviewed.  This has been the 

Regional Council’s approach to manage uncertainty with regard to future groundwater 

levels, with conditions imposed on recent consents to this effect5. 

 

 

                                                      
5
 For example, CRC150531 – Winstone – West Coast Road; Proposed conditions for CRC155099, SOL Quarries, Conservators 

Road. 
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Comments on Evidence of R Potts 

77 Mr Potts provides comments with regard to the rehabilitation of the quarrying sites once 

the extraction of material has ceased.  His paragraph 3.1 states that the proposed rule 

17.6.4.6 appears to have a similar function to the rules contained in the LWRP.  I agree.  

78 In addition, in paragraph 3.3 Mr Potts notes that the risks to aquifers associated with 

excavation closer than 1 m above groundwater is an ECan issue.  I agree with this 

statement. 

79 I also agree with Mr Potts’ position with regard to the rehabilitation of the site, being that 

the rehabilitation and the long term use of the land can be achieved in a sustainable 

manner. 

80 In Section 6 Mr Potts provides comments on the need for a 1 m buffer to enable post 

rehabilitation uses of the site.  I do not hold a view on the rehabilitation sequencing or 

the future land uses that may or may not be suitable for a site.  However, Mr Potts’ Table 

1 provides some options for post-quarrying land uses and the buffers required to 

achieve these land uses.  This table is a useful starting point for rehabilitation planning. 

81 In addition, Mr Potts provides a useful discussion on the issues associated with 

reinstating topsoil, including the loss of soil fertility and structure associated with 

stockpiled topsoil.  Again, I do not hold a view on the soil structure or what is required to 

reinstate the ground to achieve the long term use of the land.  However, I understand Mr 

Potts’ evidence to confirm that if there is at least 1 m of inert material and approximately 

0.3 m to 0.5 m of topsoil, then groundwater is protected from post-rehabilitation land 

use.  The information included in Mr Potts’ Table 1 is useful but I understand it is 

intended as a guide only. 

 

     

Stephen Douglass 

29 October 2015 
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Attachment A – Groundwater Levels 
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Attachment B –Potable Wells 
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Attachment C – Interpolated Groundwater Maximum 

 
 
  



22 
 

Attachment D – Pound Road Monitoring Data 
 

Well Location Depth Purpose 

BH1 Up gradient boundary 22m Influent water quality 

BH2 Truck wash 23m Water quality down gradient of 

truck wash and green waste 

stockpiles 

BH3 Asphalt plant 12m Asphalt processing 

BH4 Entrance well 12m Down gradient boundary  

BH5 Potato field bore 23.2 Down gradient boundary and clean 

fill 

BH6 Lab Drinking well n/a Drinking water supply to quarry 
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