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1. INTRODUCTION AND EXPERIENCE 

 

1.1 My name is Robert John Potts. 

 

1.2 I hold the qualifications of NZCE (Civil), BE(Hons)(Ag), Dip 

Hydrology(groundwater), Chartered Professional Engineer and Making Good 

Decisions (certified hearing commissioner).  I am a Member of IPENZ, Water 

NZ (ex-Chairman of Small Wastewater and Natural Systems (SWANS) Special 

Interest Group), NZ Land Treatment Collective (ex-President), Irrigation NZ 

and RMLA.  I am currently on the Water NZ Technical Committee, am 

Convenor of the On-site Effluent Testing National Testing Program Advisory 

Group and am on the Industry Review Panel for On-site Wastewater Unit 

Standards Qualifications.  I have also had experience as a hearing 

commissioner having recently sat on a number of plan changes and numerous 

Regional Council water and wastewater related consent applications.  

 

1.3 I am currently employed by Lowe Environmental Impact Limited as their 

Principal Engineer and I am based in their Christchurch Office.   

 

1.4 I have worked in the area of Environmental and Civil Engineering since 1977, 

firstly with Ministry of Agriculture and Fisheries, then private practice in the UK 

from 1985 – 1988, then from 1989 until 1994 with Lincoln University, and from 

1994 I have worked in private practice in Christchurch.  I have been involved in 

soil and water engineering since the mid 80’s, particularly in land treatment of 

wastewater, hydrogeology and using soils for contaminant attenuation and 

treatment. 

 

1.5 I have read the Code of Conduct for Expert Witnesses contained in Schedule 4 

of the High Court Rules, and the Code of Conduct for Expert Witnesses 

contained in the Environment Court Practice Note 2014, and agree to comply 

with them in giving evidence in this proceeding.  In that regard, I confirm that 

this evidence is written within my area of expertise, except where I state that I 

am relying on the evidence of another person. I have not omitted to consider 

material facts known to me that might alter or detract from the opinions 

expressed in this evidence. 

 



 

 

2. SCOPE OF EVIDENCE  

 

2.1 My evidence will cover the following topics and issues: 

 

(a) A description of the difference between the “Highest Recorded 

Groundwater” buffer historically used by the Christchurch City Council 

(Council) and the “Highest Seasonal Groundwater” buffer used by 

the Regional Council of Canterbury (ECan). 

 

(b) The need for a 1 metre buffer between maximum quarry excavation 

depth and the water table, in order to enable future post quarry 

rehabilitation and uses of the site. 

 

(c) A description of issues associated with the composition of fill and soil 

used for quarry rehabilitation and a discussion of how Rehabilitation 

Plans should be used to address these issues for both existing and 

new quarries.  

 

2.2 I had the benefit of reading Mr Richard English's evidence dated 16 October 

2015 in preparing this statement.  I agree with Mr English's evidence.  I have 

endeavoured not to repeat Mr English's discussion of quarry rehabilitation but 

there is some unavoidable overlap between his discussion of that matter and 

mine.  

 

3. EXECUTIVE SUMMARY 

 

3.1 Rule 17.6.4.6 regarding the depth of excavation in relation to groundwater in 

the pRDP appears to have a similar function to Rules 5.1.75 - 5.178 of ECan's 

Land and Water Regional Plan (LWRP), which is primarily for aquifer 

protection from quarrying activities.   

 

3.2 In my view, the intent in the pRDP should be to ensure that the final land use 

activities that are undertaken on the rehabilitated area do not pose risks to the 

aquifer system long-term and that the land use remains viable, i.e. that 

groundwater does not end up so close to the surface that it rules out a number 

of land use or crop alternatives in the long-term.   

 



 

 

3.3 If a quarry wants to excavate closer than 1m to groundwater, then I consider 

the risks to the aquifers are an ECan issue (ECan consent is required) and the 

applicant would have to address the risk to the aquifer during quarrying through 

that consent process.   

 

3.4 In these circumstances, in my view, the key issue for the City Council would be 

the depth and composition of appropriate backfill material that would need to 

be replaced so that rehabilitation and the long-term land use can safely take 

place.  

 

3.5 Rehabilitation Plans are an important part of the quarrying process.  These 

need to be provided at concept stage for new quarries and as soon as 

practicably possible (within 2-years) for existing quarries.  I believe these 

Rehabilitation Plans need to be certified by Council and be active documents 

that can be modified based on backfill and topsoil material availability at the 

time of closure and what this means to the selection of final land use. 

 
4. OUTCOMES OF CONFERENCING AND MEDIATION 

 

4.1 I attended two conferencing sessions.  The first was with Mr Stephen Douglass 

on 24 September 2015.  The second was with Mr Douglass and Ms Helen 

Rutter on 13 October 2015.  The outcomes of those sessions are recorded in 

the joint statements. 

 

4.2 I also attended sessions four and five of the facilitated mediation on 5 October 

2015.  The topics of those sessions were quarry rehabilitation and maximum 

depth of excavation.  Some agreements on a number of aspects for 

rehabilitation were reached with some submitters during that session, however 

at the time of writing I understand discussions are continuing.   

 

5. "HIGHEST RECORDED GROUNDWATER" and "SEASONAL HIGH WATER 

TABLE" 

 

5.1 The Yaldhurst Rural Residents Association sought "Highest Recorded 

Groundwater" be used as the measuring point for the maximum excavation 

level before a consent requirement is triggered.
1
   

 
1
  See for example Yaldhurst Rural Residents Association (#2206.27) at page 8. 



 

 

 

5.2 The notified version of the Proposal used "Seasonal High Water Table", 

whereas the revised version dated 17 September 2015 used "Maximum 

recorded groundwater level".
2
 

 

5.3 I understand that after the mediation session on maximum depth of excavation 

an agreement was reached that "Seasonal High Water Table" should be used 

in the pRDP.     

 

5.4 ECan use "Seasonal High Water Table" in its Land and Water Regional Plan 

(LWRP).  The ECan term “Seasonal High Water Table” is on the face of it 

misleading when read in conjunction with the definition in their Land and Water 

Regional Plan (LWRP).  This has led to some confusion. The definition in the 

LWRP reads: 

 

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. 

 

5.5 In considering the seasonal high water table, ECan consider all historical 

records, i.e. all years were assessed so that the highest recoded groundwater 

is used.  The “seasonal component” of the rule merely refers to the records 

being assessed between the months of June and August.  These months 

coincide with the highest annual groundwater levels and were defined in the 

LWRP as some aquifer recharge trials outside these months may have 

artificially altered highest groundwater records in some areas.  

 

5.6 I consider that in essence, the "Seasonal High Water Table" and "Highest 

Recorded Groundwater" mean the same thing (apart from localised areas 

where aquifer recharge trials may have occurred).  Therefore, in my opinion, it 

makes sense to use "Seasonal High Water Table" in the pRDP for consistency 

with the LWRP. 

 

5.7 Using the "Seasonal High Water Table"  as a point of measure at the time of 

establishment is a valid method and a 1m buffer above that level is not going to 

result in numerous metres of unused material, and is very unlikely to result in 

groundwater rising to near or above the surface in future years.  

 
2
  See Rules 17.3.2.5 NC4, 17.4.2.5 NC5 and 17.6.4.6. 



 

 

 

6. THE NEED FOR A 1 METRE BUFFER TO ENABLE POST REHABILITATION USES 

OF THE SITE 

 

6.1 A 1m buffer above the Seasonal High Water Table is in my view sufficient 

buffer to allow most appropriate land uses to be undertaken following 

appropriate rehabilitation.  Appropriate land uses are shown in Table 1 at the 

end of my evidence and include rural and recreational activities. 

 

6.2 A 1m buffer will help ensure that the future land uses are not compromised 

and to also to protect the aquifer from future activities on the land.   

 

6.3 To allow sustainable long-term future land use, the following is required: 

 

(a) Sufficient depth of material above groundwater to allow root 

penetration for crop structural integrity; 

 

(b) Sufficient permeability of backfill material for root penetration and 

rainwater infiltration; and 

 

(c) Sufficient depth and quality of topsoil to provide protection 

(attenuation and use of nutrients and contaminants) to the aquifer 

from farming and other final land use activities. 

 

6.4 Table 1 outlines different options for post-quarry land uses, the associated 

activities that may induce risks and an indicative depth of inert fill and topsoil 

recommended to undertake those activities under optimal circumstances. 

 

6.5 The objective of these “buffer distances” are primarily for risk management 

related to the proposed land uses, however, aquifer protection from that land 

use is also afforded by the buffers. 

 

6.6 Indeed the principle of “soil treatment” is heavily dependent on the quality of 

the remaining unexcavated material above the water table (or the re-installed 

material if backfilling occurs, which is difficult to ensure given the lack of 

reliable information regarding the exact nature of the “clean fill” material 

historically used).  This is further discussed under rehabilitation below. 

 



 

 

7. REHABILITATION - FILL AND SOIL COMPOSITION, AND REHABILITATION 

PLANS  

 

7.1 At the time of writing, a final agreement on the provisions for rehabilitation of 

existing and new quarries was not finalised between the submitters.  However, 

at mediation we discussed: 

 

(a) a requirement for all existing quarries to have Rehabilitation Plans in 

place within two years; and 

 

(b) a requirement for all new quarries to have Rehabilitation Plans in 

place before quarrying commences.  

 

7.2 In my opinion, rehabilitation is an essential part of quarrying.  Rehabilitation 

should be undertaken in a managed manner throughout a quarry's life to 

ensure the rehabilitation is effective.   

 

7.3 As mentioned above, I have had the benefit of reading Mr English's evidence.  

I agree with his discussion about rehabilitation.  In addition to that discussion, I 

make further comments about the need to actively manage rehabilitation to 

ensure the soil can be used for agriculture or other purposes.   

 

7.4 As Mr English states, when quarrying operations end, quarry sites have 

generally been deprived of their topsoil, vegetation is scarce, and sites tend to 

become sterile and are heavily prone to erosion.   

 

7.5 Different levels of intervention to mitigate these effects therefore need to be 

implemented.  Rehabilitation can consist of simple stabilisation (i.e. grassing) 

of the site, or can go up to the complete ecological restoration. 

 

7.6 In order to undertake rehabilitation, the most frequent approach consists of re-

installing the topsoil that was removed and stockpiled as the very first step of 

the quarrying operation.  The re-installation of topsoil at existing quarries 

generally happens after some backfilling with “clean fill”.  The depth of the 

clean fill, or its nature, can be very variable and mostly depends on the 

procedures implemented by quarry operators and the availability of such 

reclamation material.   

 



 

 

7.7 Re-installation of topsoil is the most important pre-requisite for any post quarry 

land use. However, re-installing the topsoil on certain backfill material does not 

guarantee that the original fertility or the former environment will have been 

restored.  Topsoil that has been stockpiled for too long is prone to lose its 

original structure; its micro flora and micro fauna and/or some of its nutrients 

may have leached.  

 

7.8 Compared to the original situation, the soil profile would be different and, due 

to the loss of topsoil structure, is unlikely to have the same filtration and/or 

purification capabilities.  In order to restore these capabilities, the topsoil to be 

re-installed may need to be mixed with organic matter and/or soil conditioner 

and/or acceptable grade biosolids and worked (i.e. ploughed) in order to re-

create a favourable environment.  Time will also play a major role in the 

recovery of those capabilities.   

 

7.9 In addition, any material that is backfilled into the quarry also needs to have 

certain characteristics.  It needs to have small voids to allow rainfall infiltration, 

hold oxygen for root use and root penetration.  Therefore, the use of building 

demolition material, etc. needs to be carefully managed so that the material is 

not over crushed and over compacted.  Rehabilitation Plans need to cover how 

the backfill material may impact on the final land use viability. 

 

7.10 In my opinion, Rehabilitation Plans need to: 

 

(a) outline the depth and quality of topsoil to be replaced (including 

factors such as how long topsoil is stored in bunds); 

 

(b) state the required depth of unsaturated material (non-excavated 

material and fill material) between the topsoil layer and groundwater; 

and 

 

(c) manage the use of building demolition material and other cleanfill to 

ensure it is not over crushed or over compacted.  

 

7.11 Successful rehabilitation will require active management from the operator and 

active compliance monitoring from Council.  The operator needs to actively 

manage and monitor what fill material is available (if backfilling is proposed), its 

composition and how it will be placed and spread out on the excavated quarry 



 

 

floor in-light of the proposed future land use.  Council is required to ensure that 

what is proposed is appropriate and to monitor that what is proposed does 

actually occur. 

 

7.12 I make further comments below about the need for Rehabilitation Plans for 

existing and future quarries. 

 
Existing quarries 

 
7.13 Existing quarries are generally do not have comprehensive rehabilitation 

procedures other than ensuring the finished surface has a 1 vertical to 3 

horizontal batter to allow reasonably safe access and slope stability, and re-

installing a 300 - 400 mm layer of topsoil. 

 
7.14 There is a lack of recording of the type and suitability of past fill material and 

the uniformity of filling across existing quarries.  In addition, the amount of 

compaction, the percent of fines, and the infiltration characteristics of the filled 

material will be very variable.   

 

7.15 For existing quarries, any post-quarry land use after all backfilling and close-up 

operations are undertaken, would have to be assessed for their potential 

impact on the topsoil and the groundwater, which would not be easy without 

knowing exactly what lies underneath the topsoil layer.  Those assessments 

would require infiltration tests and, eventually, soil testing, meaning that 

existing quarries would have to be addressed on a case-by-case basis.  

 

7.16 I consider it appropriate for all existing quarries to prepare and then follow a 

Rehabilitation Plans as a means of improving rehabilitation practices and 

promoting active management of rehabilitation.  In my opinion, the two year 

period discussed at mediation for existing quarries to assess their sites and 

produce a Rehabilitation Plan is appropriate and workable.  I also consider the 

Rehabilitation Plans should be certified by appropriate Council staff, or their 

consultants, and must be a living document, allowing agreed to changes to 

occur, if required. 

 

Future Quarries 

 
7.17 The situation for future quarry sites is different because the decision for future 

(post-quarry) land use, including rehabilitation, can be part of the Quarry 



 

 

Management Plan as one of the early steps of quarry design and considered 

through the consent process.   

 

7.18 As with the existing quarries, the Rehabilitation Plan should be a living 

document, with updates over the operational life of the quarry and availability of 

suitable fill material. 

 

7.19 The post-closure land use needs to be clearly assessed when preparing a 

Rehabilitation Plan, even if this evolves over the lifetime of the quarry. The 

Rehabilitation Plan should be based on a clear set of objectives reflecting the 

statutory and plan requirements (as the highest priority), and encompassing 

the local social, economic and environmental (including biodiversity) 

considerations for the future use of the site. The objectives of the Rehabilitation 

Plan need to be technically and financially sustainable. 

 

7.20 In my opinion, the final form of the Rural Chapter must have appropriate rules 

requiring all new quarries to have a Rehabilitation Plan outlining likely 

excavation depth, possibility of backfill, rehabilitation and final land use at the 

out-set (preferably before consent is granted).  Before closure, the quarry is to 

provide an updated and more detailed Rehabilitation Plan that will provide 

details of final land use, depths and type of backfill material, likely infiltration 

rate of the backfill, depth and quality of topsoil and on-going management.  

Some of this information will not be available at the quarry concept stage, i.e. 

what type of fill material will be available a number of years later, where quality 

topsoil may be sourced, and whether more economically productive land use 

activities may be available. 

 
 

 
Rob Potts 
16 October 2015 
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Table 1 – Post-quarry Land Uses and Recommendation Soil Depths 

Land 
use type 

Activity Details Risks associated with activity 
Fill Depth and or Topsoil depth 

needed for the activity (*) 

          

R
e

c
re

a
ti
o

n
a

l 

Golf 

Earthworks (Creation of bunkers); 
landscaping (incl Tree/bush planting); 
Clubhouse (incl WWTP and Land 
Treatment); Car Park (incl stormwater 
collection) 

Landscaping required for 
bunkers and diversity can 
shorten the soil buffer above 
GW which can create flooding 
risks in case of a rise of the 
GW.; Tree stability 

1 m of inert material above seasonal high 
GW level, plus 0.3 m – 0.5 m of topsoil 

Park 
Landscaping; tree/bush planting; light 
Earthworks 

Soil stability for trees if they are 
planted 

1 m of inert material above seasonal high 
GW level, plus 0.3 m – 0.5 m of topsoil 

Natural / 
Ecological 
Reserve Tree/bush planting; light landscaping 

Soil stability if trees; increasing 
bird population can be an issue 
regarding Airplane bird strikes 
(airport) 

Depending on the vegetation (see 
Forestry land use) 

Ponds / 
Wetlands Earthworks 

Increasing risks for bird strikes 
(airport) Impervious  layer 

Nature trails light landscaping   
1 m of inert material above seasonal high 
GW level, plus 0.3 m of topsoil 

Paintball Park 

Landscaping; Clubhouse (incl WWTP and 
Land Treatment; Car Park; Stormwater 
collection   

1 m of inert material above seasonal high 
GW level, plus 0.3 m of topsoil 

Racing track 

Landscaping; Clubhouse (incl WWTP and 
Land Treatment; Car Park; Paddocks; 
Stormwater collection Stormwater management 

1 m of inert material above seasonal high 
GW level, plus 0.3 – 0.5 m of topsoil 

Rock Climbing 
Facility Creation of vertical walls; Car Park Wall stability 

1 m of inert material above seasonal high 
GW level, plus 0.3 m of topsoil 

  
 



 

 

A
g

ri
c
u

lt
u

ra
l 

Pasture (light 
sheep)   Runoffs of P and leaching of N 

1 m of inert material above seasonal high 
GW level, plus 0.3 m topsoil 

Crops 
Ploughing (and other earthworks); 
fertilisation; use of pesticides   

1 m of inert material, plus 0.5 - 1 m of 
topsoil, depending on crops 

Organic/Low 
Chemical input 
produces Tree/bush planting   

1 m of inert material, plus 0.5 - 1 m of 
topsoil, depending on crops 

  

O
th

e
r 

R
u

ra
l Biomass 

production Tree/bush planting Fire 

Depending on the vegetation.  Ranges 
from 1 – 4 m of material.  Pine and Fir 
trees 3 m; Birch, Beech, Spruce and 
Willow trees 2 m; fruit trees 3 m, plus 0.3 
– 0.5 m of topsoil 

Forestry Tree planting Fire; Wind throw As above 

Stormwater 
management Earthworks (infrastructures)   Impervious layer 

Energy 
production 
(Wind Turbines) Earthworks 

Wind turbines - pole stability; 
other risks associated with wind 
turbines; 

Variable depth of soil to ensure structure 
stability  

        

     (*) under optimal topsoil 
conditions 

    


