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1. INTRODUCTION 

 

1.1 My full 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. 

 

1.3 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. 

 

1.4 I have been engaged by the Christchurch City Council (Council) to 

provide evidence of hydrogeological issues in relation to site specific 

rezoning submissions on Stage 3 of the Rural Chapter of the 

proposed Replacement District Plan (pRDP), that are located within 

the Cranford Basin. 

 

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

hydrogeology of the Cranford Basin since September 2015 and 

contributed to the GHD technical report entitled Cranford Basin – 

Geotechnical Investigation Report, which is attached to the Section 

32 report.
1
  I have also been involved in plan changes, Council 

hearings, and Environment Court mediation, where I have provided 

evidence on groundwater and groundwater quality issues in the area.  

                                                   
1
  GHD, Christchurch City Council, Cranford Basin, Geotechnical Investigation Report, December 2015. 
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I visited the sites which are subject to the rezoning requests on 

8 December 2015. 

 

1.6 I have also previously provided evidence to the proposed 

Replacement District Plan Hearings Panel on site specific issues as 

follows: 

 

(a) Stage 2 MAIL Private Plan Change for Memorial Avenue 

Investments Limits; and 

(b) Stage 3 Chapter 17 for Fulton Hogan. 

 

1.7 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. 

 

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

while preparing this brief of evidence are: 

 

(a) Cranford Basin Geotechnical Investigation Report, GHD 

(February 2015);  

(b) Cranford Basin Geotechnical Investigation Report, GHD 

(December 2015); 

(c) Cranford Basin Spring Identification, PDP (September 2013) 

(the PDP Report); 

(d) The Canterbury Geotechnical Database; and 

(e) Council Infrastructure Design standards – Part 4 – 

Geotechnical Requirements May 2013 (IDS). 

 

1.9 I have also relied on the evidence of Ms Samantha Webb, 

Engineering Geologist, when forming my opinions. 

 



 

27128479_3.docx  4 

2. SCOPE 

 

2.1 My evidence relates specifically to the hydrogeological issues arising 

in the Cranford Basin area.  My evidence addresses the 

hydrogeological issues arising from the individual site specific 

submissions that seek a rezoning in the Cranford Basin Rural Urban 

Fringe (RuUF) zone to Residential Suburban (RS).  I have considered 

if there are any impediments to site development from a 

hydrogeological perspective which would give rise to adverse effects 

or restrictions to development which are sought by the individual 

submissions.   

 

2.2 The three relevant submissions are: 

 

(a) Grassmere St Residents Group & Grants Rd Holdings 

(Grassmere Block) #3193; 

(b) G,M and M Case (Case) #3280; and 

(c) R and L Crozier (Crozier) #3268. 

 

3. EXECUTIVE SUMMARY  

 

3.1 These issues are primarily associated with the effects of dewatering 

of the peat and organic sediments.  Dewatering of compressible 

materials may result in settlement.  Active and passive dewatering 

issues associated with proposed residential development (and 

associated services) need to be resolved prior to subdivision of the 

land. 

 

3.2 The loading of the soils to compress peat material, as described in 

the evidence of Ms Webb at paragraph 5.6, may result in emergence 

of new springs/seeps or increased spring flow.  These effects are 

difficult to predict and a management regime should be designed to 

ensure that widespread settlement effects are avoided. 

 

3.3 During my site walk over I noted several areas where groundwater 

seeps or springs were present, or areas where groundwater was 

likely to be near the surface.  This was particularly relevant to the 

area to the west and northwest of the basin (i.e. the Grassmere 
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Block).  Existing Council drainage networks appear to partially control 

groundwater levels.  However, there are areas of land to the 

northwest and west which show evidence of groundwater seepage 

which would need to be further investigated prior to subdivision of the 

land.   

 

3.4 The heterogeneity of the groundwater system and lithology will 

require detailed site information to determine suitability of land for 

development without impacting on surrounding land conditions (i.e. 

settlement, development of new springs, impacts to land drainage).  

The detailed assessment should also account for potential changes in 

spring flow and the effects on the existing drainage capacity. 

 

3.5 In my view this will be appropriately considered at the time of 

subdivision consent, and I do not oppose any of the Case, Crozier 

and Grassmere Block rezoning submissions from a hydrogeological 

perspective.  I consider that the development of the site could be 

undertaken without significant effects, subject to additional site 

specific investigation to confirm. 

 

4. BACKGROUND 

 

4.1 There are several reports which describe the geological setting of the 

Cranford Basin, which I have referenced above.  I have relied on 

those reports in addition to my own review of the data and a site 

walkover to form my opinions.  I will provide a brief overview of the 

groundwater setting of the Cranford Basin, with particular attention to 

the land areas that are subject to the rezoning submissions. 

 

4.2 In essence, the Cranford Basin is a former swamp that has been 

drained since the introduction of drainage networks in the early 20
th
 

century.  There are areas within the basin that are characterised by 

surface expressions of peat and thick organically rich soils that are 

associated with the former swamp.  In other parts of the basin, the 

surficial material (below the top soil) is of fluvial origin.  This fluvial 

material is described in well logs and cone penetrometer tests (CPTs) 

reports as silt, sandy silt, with the occasional gravel lens.  In many 
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instances the silt deposits also contain organic material, as described 

in evidence of Ms Webb at paragraph 5.5. 

 

4.3 The characteristics of the material which underlies the site(s) together 

with the lithological sequence will dictate how groundwater behaves.  

Where organic material is present, groundwater plays an important 

role in supporting the structure of the deposits/layer.  In these 

instances, changes in groundwater pressure may affect the ability of 

the organic material to withstand compressible forces from the 

overlying material.  Therefore, I consider that it is critical to 

understand the interactions between groundwater and the soils, 

organics, and rock material which underlie each site, including any 

groundwater discharges to surface water via springs and seeps. 

 

4.4 A review of well logs and geotechnical investigation data was 

undertaken and reported in the February 2015 GHD Report in Section 

2.  The data was supplemented by additional site testing undertaken 

by GHD, which included the installation of four drill holes and 

piezometers, and four CPTs in June through July 2015.  The 

additional investigations were undertaken on property in the north-

western part of the basin.   A conceptual model of the geological 

setting of the Cranford Basin was generated from the data, and 

presented in the December GHD Report in Section 7.  I also note that 

further investigations were undertaken by Eliot Sinclair on the Case 

and Crozier land, to the south-east of the basin, which were 

incorporated into the December 2015 GHD report.  

 

4.5 I note that the geological cross-sections created for the Basin focused 

on the area to the northwest and the south east, as shown in 

Appendix C of the December 2015 GHD Report.  It did not consider 

the geological setting in the central and north-eastern parts of the 

Cranford Basin, where the existing designations for the Council's 

Stormwater Management areas and the Northern Arterial Extension 

road are located.   

 

4.6 The material that forms the sequence of alluvium, peats and organic 

material, giving way to further alluvial sands and gravels are referred 

to as the Springston and Christchurch formations.  The Springston 
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Formation is associated with overbank and flood deposits of the 

Waimakariri River since the last glaciation.  The Christchurch 

Formation is a marine and lagoon derived deposit associated with the 

late Holocene marine transgression, which has resulted in deposits of 

sand, silts and muds, and organic material.   

 

4.7 Within the Springston Formation are gravel lenses which are highly 

permeable and likely to be interconnected and linked to recharge 

from the Waimakariri River.  These lenses (or lobes) may exhibit 

artesian pressure (upward hydraulic gradient) where the deposits 

pinch-out and the surrounding material is of a lower permeability, 

restricting the horizontal and vertical flow of groundwater. 

 

4.8 Where there are weaknesses in the overlying material, such as within 

organic deposits, vertical flow and discharge of groundwater via 

springs and seeps can occur.  The upward flow of groundwater into 

the organic material, whilst not necessarily discharging to surface 

water, acts to support the material. 

 

4.9 I refer to the geological cross sections in Attachment A of Ms Webb’s 

evidence, which show surface silts and sandy silt material, underlain 

by organic material.  In some instance the surface expressions show 

organic material which may enable groundwater to discharge to 

surface.  For example, for the cross-section B-B’ well logs 

M35/12374, M35/14019, and M35/14021, and CPT 102 all show near 

surface organic material.  Groundwater seeps have also been 

identified in these areas.   

 

 Groundwater Springs and Seeps 

 

4.10 The shallow alluvial silts combined with the organic peats and silts 

overlie the lower alluvial material, effectively creating a capping layer 

of low permeably material.  This has resulted in artesian groundwater 

pressure in gravel and sand material that underlies the organic layer 

and the shallow alluvial material.  Where there are weaknesses in the 

confining layer, springs can be found. 
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4.11 A thin water table is present within the shallow alluvial material, with 

groundwater typically encountered at depths less than 1 m below 

ground level.  The geological data indicates that the upper alluvium 

varies in thickness across the site.  The groundwater within the water 

table is essentially perched and largely isolated from groundwater 

within the lower alluvium.  However, where there are weaknesses in 

the peat or silt confining layer, groundwater from the lower alluvial 

deposits will move upward and discharge as springs or seeps.  In 

addition, upward seepage of groundwater from the lower alluvial 

material and the deeper Riccarton Gravel aquifer will occur. 

 

4.12 Examples of artesian conditions within the basin are noted on well 

logs, with some shallow wells which have been installed and left 

uncapped showing groundwater discharging freely from the well 

head.  In addition, during the installation of monitoring wells which 

GHD undertook in June-July 2015, artesian groundwater pressures 

were encountered once the drill hole breached the organic layers.  I 

observed this during my site visit where I inspected monitoring well 

BH104 (approximately 16 m bgl), which when the cap was removed 

exhibited artesian flow. 

 

4.13 There have been a number of springs identified within the Cranford 

Basin through previous investigations.  I have included a figure as 

Attachment A (extracted from the PDP Report), which shows the 

approximate location of the springs and Council's drainage network.  

Three springs are identified on Environment Canterbury’s springs 

database, M35/8136; M35/8138, and M35/8139.  These springs are 

located to the east of Cranford Street and are not within the land 

parcels being proposed for rezoning.  However, I note that M35/8136 

is the largest of the springs, with an estimated discharge of 15-20 L/s, 

while M35/8138 denotes a series of seeps/springs which are 

progressively boxed out to enable drainage of the land to occur. 

 

4.14 To the south and west of the basin are a series of springs that are 

identified as CCC Land Drainage Springs.  Some of these features 

are located within the land that is being sought for re-zoning.  The 

PDP Report (2013) notes that these features represent point sources 
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of water entering the CCC land drainage network.  However, there is 

no specific information on flow rate of the springs.   

 

4.15 I consider that the springs which have been identified within the 

Cranford Basin are likely to be associated with low-lying areas where 

organic peats are found at the surface, or drains which have cut into 

the surface silts to expose the weaker organic layers, resulting in 

lateral drainage.   

 

4.16 During my site walkover on 8 December, I noted several areas where 

seeps and groundwater discharges were occurring.  This mainly 

occurred in areas to the northwest and west of the basin, broadly 

aligning to the areas already identified in my Attachment A. 

 

 Assumptions and Approach for Consideration of Zoning 

 

4.17 The geology and hydrogeology of the Cranford Basin places 

challenges for development of the sites.  As described in the 

evidence of Ms Webb at paragraph 5.12, the organic material found 

at shallow depths across the site is continuously undergoing change.  

Land to the immediate surrounds is likely to be founded on similar 

ground conditions, particularly the land to the west of Grassmere 

Street. 

 

4.18 I also note that continued settlement of land in the basin has been 

measured by Council at a rate of approximately 17 mm/year, which 

has been attributed to the effects of draining the land (see the PDP 

Report, page 2).  However, I understand that the rate of settlement in 

the vicinity of the land to the northwest and west (Grassmere Block) 

and the south (Case and Crozier land) has not been quantified.   

 

4.19 I have assumed that while settlement is an ongoing issue for the 

Cranford Basin, there are engineering solutions that can be employed 

to enable site development to occur without significantly affecting 

settlement rates beyond individual sites, and without significantly 

affecting the groundwater system.  This is supported by the evidence 

of Ms Webb.   
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4.20 I have assumed that the engineering approach to make the land 

suitable for development will not involve dewatering of the 

groundwater system (including the installation of subsoil drains), and 

services will be sealed to prevent groundwater ingress or positioned 

above the water table. 

 

4.21 However, these assumptions will need to be confirmed with additional 

site investigations and modelling / monitoring to be undertaken prior 

to issuing subdivision consents.   

 

5. OUTCOMES OF MEDIATION / CAUCUSING  

 

5.1 The joint witness statement highlights that there was broad 

agreement between experts on the hydrogeological issues that are 

required to be addressed to enable the land to be development for 

residential purposes.  In general, it was agreed that detailed site 

investigations will be required at subdivision stage which will need to 

include an evaluation of groundwater effects.  It was also agreed that 

dewatering of groundwater should be avoided, which is likely to have 

implications for foundation type and services.   

 

6. G, M AND M CASE #3280 – 340 CRANFORD STREET 

 

6.1 Submission #3280 seeks the rezoning of 340 Cranford Street as RS 

rather than the notified RuUF.  The property area is 2.27 ha.  Concept 

Plan #2 in the Submission shows a yield of nine lots if the whole 

property was developed.  Concept Plan #5 (labelled as Attachment 4) 

shows a yield of eight lots if the part of the property that is outside the 

Flood Ponding Management Area (as notified in Stage 3) was 

developed. 

 

6.2 From a groundwater perspective the information provided in the 

submission and supporting documentation indicates that peat and 

organic silt deposits are likely to be more than 2 m to 3 m below 

ground level.  However, borehole 3 shown in Eliot Sinclair 

geotechnical report (Attachment 3 to the submission) for the property 

shows peat at or about 0.55 m bgl to 1.2 m bgl (refer Appendix E).  

Groundwater levels are typically between 1 m and 2 m below ground 
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level, with the Dudley Creek Diversion drain which runs along the 

northern boundary of the site likely to be influencing the water table.  

 

6.3 Based on the preliminary investigation data provided in the Eliot 

Sinclair report (Attachment 3 to the submission) it appears that the 

site could be developed without significantly affecting the shallow 

groundwater system.  The geological cross section presented in Ms 

Webb’s Attachment A, which was generated from the available data, 

indicates that silt material is generally present in the upper 2-3 m, with 

organic material generally found below.  Preloading and compressing 

the peat layers may result in ground settlement and changes to 

surface seeps/springs.  However, there are no mapped springs or 

seeps in this part of the Cranford Bain and it is uncertain if land is 

currently experiencing subsidence.   

 

6.4 I consider that a more detailed site investigation is required to fully 

understand the implications of site development on groundwater and 

associated features.  This view is further supported in the evidence of 

Ms Webb and was a key outcome of the expert caucusing.   

 

6.5 I consider that development of the site, as proposed by the submitter, 

could be undertaken provided that additional site investigations and 

assessments are undertaken to confirm the appropriate engineering 

design and mitigations to ensure that any significant effects on 

groundwater pressures are avoided, thereby avoiding potential 

broader settlement effects.  In addition, the shallow groundwater table 

will limit the ability for stormwater to be discharged to ground, and 

services should be designed to avoid groundwater ingress. 

 

6.6 If development is allowed to be undertaken without these adequate 

investigations and assessments it may result in unforeseen effects, 

including increased settlement rates which could affect private 

properties and council services.  I note however, that Ms Webb states 

that the Council's IDS prescribes the matters that need to be 

considered when developing land which is subject to organic material 

in high groundwater, and settlement issues. 
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6.7 Overall I do not oppose the rezoning from a hydrogeological 

perspective. 

 

7. ROGER AND LYNN CROZIER #3268 – 60 CROZIERS ROAD 

 

7.1 Submission #3268 seeks the rezoning of part (2.56 ha) of 60 Croziers 

Road as RS rather than the notified RuUF.  Attachment A to the 

submission states that thirty lots could be developed including 

roading and services (although the 'possible subdivision plan' 

attached to that Spiire Site Development Assessment is not included 

in the Submission). 

 

7.2 As with the Case land, the Crozier submission is associated with a 

land parcel that is located in the south eastern part of the Cranford 

Basin.  The supporting investigations undertaken on the Crozier 

property indicate that the depth to organic silts and peats is more than 

2-3 m below ground level.  The site is located to the south of the 

Dudley Creek Diversion drain, which is likely to intercept and drain 

shallow groundwater from the main basin area. 

 

7.3 As with the Case submission, I consider that a detailed site 

investigation and settlement analysis should be undertaken to 

determine if the site can be developed without increasing the actual 

or potential risk of settlement to existing properties to the south.  

Again, Ms Webb outlines the process by which this would happen, 

using the Council's IDS to inform the level of investigation required to 

satisfy the Council that the subdivision would not result in significant 

and ongoing effects on land. 

 

7.4 The potential groundwater effects arising from the site development 

are dependent on the ground engineering approach.  However, I note 

that the organic material is largely found at depth and there are no 

surface expressions of organic material or groundwater springs 

provided in the reports in the immediate vicinity.  On that basis, I 

consider that the development of the site could be undertaken without 

significant effects on the groundwater system, subject to additional 

site specific investigation to confirm. 
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7.5 Overall I do not oppose the rezoning from a hydrogeological 

perspective. 

 

8. GRASSMERE ST RESIDENTS GROUP & GRANTS ROAD HOLDINGS 

#3193 – 471 AND 503 CRANFORD STREET 

 

8.1 Submission #3193 seeks the rezoning of 471 and 503 Cranford 

Street, and 31, 41, 43, 45, 45A, 57, 59, 63 and 69 Grassmere Street 

as RS rather than the notified RuUF.  The total property area is 29 ha. 

 

8.2 The combined land area subject to these two submissions occupies 

the north-western and western margins of the Cranford Basin.  Ms 

Webb describes the geological and geotechnical constraints 

associated with development in this part of the basin. In general, land 

to the northwest of the combined area is characterised as having less 

organic material at the surface, with silt and organic silt material 

typically found.  To the south and west part of the larger site there is a 

more prevalence of organic material encountered at or near the 

surface.  The presence of Council drains and private drains currently 

controls groundwater levels in the area, resulting in the organic 

material compressing as it is drained.   

 

8.3 I note that there are a number of springs identified in the south-

western part of the basin which are draining to the Council's drainage 

network.  In addition, during my site walkover I noted several areas 

within land to northwest, near GHD borehole 104, where groundwater 

springs and seeps are likely to exist during winter months. 

Groundwater will be close to surface and loading of the soils will likely 

result in a short to medium term increase in base flow from these 

features and potentially result in new springs emerging.  In these 

instances, drainage of the any new springs should be undertaken with 

care as to avoid wider dewatering of the organic material could result 

in broader ground settlement.  

 

8.4 The actual effect on groundwater from the development is uncertain 

at this stage and I would expect that more intensive investigation 

would be undertaken prior to lodgement of a subdivision consent 

application.  In terms of groundwater, I would expect that the 
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additional investigation would address the potential for spring flow, 

new springs, drainage implications, and settlement effects including 

effects on neighbouring property.  However, I support Ms Webb’s 

view that development could be undertaken with appropriate controls. 

 

8.5 Overall I do not oppose the rezoning from a hydrogeological 

perspective. 

 

 

 

Stephen John Douglass 

10 December 2015 

 



ATTACHMENT A 

Springs Map 

 

 

Source: PDP, 2013 – Cranford Basin Spring Identification, Prepared for Christchurch City Council. 


