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1. SCOPE 
 

This report has been prepared to provide servicing information to support submissions #502 

(Allenby Farms Ltd).  This area is shown on the plan in Appendix A.  This report covers the 

following infrastructure issues. 

 

• Natural Hazards 

• Water Supply 

• Wastewater 

• Stormwater 

• Network Utility Services (electricity and telecommunications) 

• Access 

 

2. NATURAL HAZARDS 

2.1 Council Hazard maps 

The council hazard maps identify this land as LIC1 as nil to low risk of liquefaction.  

2.2 Preliminary site investigation. 

A preliminary site investigation report has been undertaken by Opus, this report is included 

as appendix E. 

This report indicates that it is highly unlikely that HAIL activities have been undertaken in the 

areas proposed for residential development. 

2.3 Flooding / Inundation 

The proposed building platforms have been sited so as to be clear of existing gullies and 

overland flow paths. 

 

3. PROPOSED INFRASTRUCTURE 

 
3.1 General 

 

It is anticipated that all infrastructure for development would be designed and constructed in 

accordance with Council’s infrastructure standards – “Land Development and Subdivision 

Code of Practice” adopted June 2015 and any subsequent amendments. 

 

3.2 Water Supply 

 

There is existing Council water reticulation located in both Hidden Hills Drive and Rob Roy 

Lane. The proposed building sites are located above the contour level that these existing 
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gravity supplies will service and will require a private water pump station to be placed to 

provide water to the sites and water tanks placed for firefighting supplies. It is envisaged that 

the building platforms would have a water tank onsite to supply firefighting water supplies 

with a static reserve at the top of the tank to be used for domestic supply. This will require 

individual pumps from the water tank on each site to provide domestic water pressure. 

 

As the majority of the sites are accessed from Rob Roy Lane it is envisaged that this private 

pump station will be placed at this end of the site. As the sites will have water storage tanks 

this pump station does not need to supply water continuously and can be configured to pump 

during off-peak times if there are constraints in Councils current network capacity. 

 

 

3.3 Wastewater 

 

Although the underlying soils are suitable for onsite disposal this would require the careful 

placement of the dripper line through the kanuka outside the building platforms by hand so 

as not to remove any specimen trees. There is significant ongoing costs associated with an 

aerated septic tank and it is therefore considered more desirable to connect to the council 

reticulation. 

 

There is council reticulated foul sewer located in both Hidden Hills Drive and Rob Roy Lane.  

 

It is envisaged that foul sewer will be reticulated by a low-pressure foul sewer network as part 

of the development of the sites with each individual land owner being required to place 

individual pumps at the time a dwelling is built. It is expected that platforms 1 -12 will 

discharge to Rob Roy Lane and platforms 12 – 14 to Hidden Hills Drive.  Although all lots could 

discharge to either point if one location was more preferable to council. 

 

As these sites will all have individual pumps the timing of the discharge to the QLDC network 

can be scheduled to minimise the effects downstream. 

 

 

3.4 Stormwater 

Platforms 1 and 2 

The test pitting undertaken for the sewage system for the Cleugh house adjacent to these 

platforms indicates that the site is underlain by a layer of topsoil of 600-700mm a gravel seam 

of 500mm over sandy loams.  The gravel seam and sandy loams are suitable for disposal of 

stormwater to ground. 

Platforms 3-8 

These platforms are off a similar height to the platforms within in the Hidden Hills 

development on Hidden Hills Drive and Highfield Ridge. They are also in the same general area 

as the existing houses on Mt Iron. 

The cut face behind the reservoir confirms that the materials are consistent with the test pits 

undertaken for the Hidden Hills development, these soil types are suitable for disposal of 

stormwater to ground. 
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Platforms 9-12 

The overland flows from these sites ends up on the roading within the Hidden Hills 

development so a stormwater system utilising attenuation and discharge to the gulley below 

the site will be feasible. It is however expected that the underlying soils would be similar to 

the rest of Mount Iron at this elevation and that discharge to ground will be the preferred 

solution. 

Platforms 13-14 

The excavation for the sheep dip depository below platforms 14 and 15 was into materials 

consistent with the test pits for the Hidden Hills development The Hidden Hills geo-technical 

report is attached as Appendix B. The geotechnical report for the Hidden Hills development 

confirms that these soil types are suitable for disposal of stormwater to ground. 

In summary the underlying soils and topography are suitable for a stormwater solution to be 

designed at the time of development of these building platforms. 

 

3.5 Network Utility Services 

 

3.5.1 Electricity 

 

There is existing electrical reticulation to the area of single phase 15kVA.  A letter from Aurora 

confirming that future development in this area can be serviced to this standard is included in 

Appendix C. 

 

3.5.2 Telecommunications 

 

Chorus has confirmed that telecommunications can be made available to future development 

within the submission area.  Confirmation from Chorus is included as Appendix D 

 

3.6 Access 

 

Access to the site will be provided from the existing sealed driveways in Hidden Hills Drive and 

Rob Roy Lane. The carriage way formation for these sites will be constructed to Council 

infrastructure code standards of 2.5m wide with passing bays every 50m where the road 

services 1 -6 lots and a 5.5m carriageway for where the road services more than 6 lots.  

 

The existing sealed access from Rob Roy Lane consists of a 3.5m sealed carriageway within a 

15m wide access strip. This will need to be widened to a 5.5m carriageway. The existing 

Hidden Hills access way consists of a 3.5m carriageway within a 20m wide access strip. This 

will require the addition of 1 passing bay to meet standards. There is sufficient land in each 

case to enable legal and practicable implementation of these works to meet Council 

standards. 

 

These formation standards will minimise the earthworks and clearance required to service 

platforms. 
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4. Conclusion 

 
Development within the submission area can be serviced in accordance with Council’s District 

Plan and Land Development and Subdivision Code of Practice.  Specific design issues can be 

identified and resolved at the time of resource consent or specific engineering design and 

approval (if necessary).  There are no engineering or servicing issues that would preclude the 

subject area being rezoned from Rural General to Rural Lifestyle. 

 

 

 

 

 

 

 

 

Peter Joyce 

Registered Professional Surveyor 

Paterson Pitts Limited Partnership 
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Appendix A   Site Plan 
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Appendix B    Hidden Hills geo-technical report. 
  



 

 



 

 

 

REPORT 

Report prepared for: 

PATERSON PITTS PARTNERS LTD 

Report prepared by: 

TONKIN & TAYLOR LTD 

Distribution: 

PATERSON PITTS PARTNERS LTD  

TONKIN & TAYLOR LTD (FILE)  

August 2007 

Job no: 51123.002 

 

PATERSON PITTS PARTNERS LTD 
 
Allenby Farms Subdivision 
Wanaka 



 

Allenby Farms Subdivision  Wanaka Job no. 51123.002 
Paterson Pitts Partners Ltd August 2007 

Table of contents 

1. Introduction 1 
2. Site Characteristics 1 

2.1. General 1 
2.2. Elevation 1 

3. Geological Setting 1 
3.1. General 1 
3.2. Seismic Risk 2 

4. Geotechnical Assessment 2 
4.1. Action undertaken 2 

5. Geomorphology 2 
5.1. Setting 2 

6. Subsurface Conditions 3 
6.1. Method of Investigation 3 
6.2. Subsurface Composition 3 
6.3. Groundwater Consideration 4 

7. Engineering Considerations 4 
7.1. Geological Hazards 4 
7.2. Engineering Parameters for Foundation Design 4 
7.3. Cut and Fill Batters 5 

8. Suitability of Site for Residential Development 5 
9. Applicability 5 

 

Appendix A: Preliminary design drawings 
Appendix B: Test Pit Logs 

 

 



1 

Allenby Farms Subdivision  Wanaka Job no. 51123.002 
Paterson Pitts Partners Ltd August 2007 

1. Introduction 

This letter report details the geotechnical assessment that has been carried out by 
Tonkin and Taylor Ltd (T&T) for the proposed 38 lot subdivision known as Allenby 
Farms. 

The work has been undertaken at the request of Paterson Pitts Partners on behalf of 
the developer.  T&T’s letters of engagement dated 18 June 2007 and 12 July 2007 set 
out the scope of the work undertaken and the terms and conditions of engagement. 

2. Site Characteristics 

2.1. General 

The development is located approximately 3km northeast of the Wanaka Township 
on a sloping site on the flanks of Mount Iron, recorded as Lot 3 DP 360537.   A 38 lot 
subdivision is proposed for this site of approximately 20 ha, refer to Figure 1a in 
Appendix A.  Main access to the site is from Aubrey Road with two primary access 
roads proposed.  The site is currently used as agricultural paddocks with life style 
blocks on the eastern and western boundaries.  Farm land borders the southern 
boundary of the development.  

2.2. Elevation 

The elevation of the site ranges from RL330 m in the northeast corner to RL405 m in 
the southeast corner.  The lower part of the site, adjacent to Aubrey Road, is gently 
sloping down in a northern direction.  The southern section of the site becomes 
more steeply sloping, with localised maximum gradients of up to 30 degrees.  
Upslope of the proposed subdivision is Mount Iron and Little Mount Iron at a 
maximum elevation of RL 548 m. 

 

3. Geological Setting 

3.1. General 

The geology of Wanaka and Albert Town is dominated by glacial moraines and 
outwash gravel terraces formed during the glacial advances of the Pleistocene.  
Schist bedrock outcrops in the slopes of Mt Iron, a prominent glacially scoured hill 
lying between the two areas. 

During the Albert Town Advance (35,000 yrs BP) a moraine loop formed near 
Albert Town, and till and outwash gravels were deposited.  Further up valley in the 
Wanaka – Mt Iron area, tills and outwash gravels were deposited during the 
subsequent Hawea Advance (15,000 yrs BP). 

During post glacial times loess was deposited on the terraces, and erosion during 
rainstorms produced alluvial fans. 
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3.2. Seismic Risk 

The active Cardrona Fault lies 1.2km east of the site. However, this and other more 
distant regional faults (such as the Pisa and Grandview) are considered to pose a 
low seismic risk.  This is due to the long return periods of fault movement, typically 
many thousands of years.  

The main seismic risk to the site is from the Alpine Fault, 90km to the west, which 
represents the boundary of the Australian and Pacific plates.  There is a high 
probability of a major earthquake on the fault, possibly up to Richter Magnitude 8, 
in the next 50 years. This would subject the Wanaka region to strong seismic 
shaking. 

 

4. Geotechnical Assessment 

4.1. Action undertaken 

This geotechnical assessment comprised the following activities: 

• A review of the results from nearby investigations and geological hazard 
maps for information pertaining to the site and surrounding area; 

• Walkover site assessment by an engineering geologist, identifying the ground 
investigations required; 

• Preparation of a geomorphologic map of the site; 
• Assessment of the suitability of site for residential development; 
• Meeting with Paterson Pitts Partners Ltd and the developers to discuss any 

potential geotechnical limitations and to identify the location of suitable 
building platforms on each lot; 

• Completion of twenty two strategically located trial pits (TP01 – TP22) 
including logging and photographs to a maximum depth of 4.2 m; 

• Recommendation of appropriate cut and fill batter angles for the earthworks 
design; 

• Recommended soil parameters for foundation design and bearing capacity; 
• Preparation of this report. 

5. Geomorphology 

5.1. Setting 

The lower part of the site adjacent to Aubrey Rd is gently sloping.  It comprises 
Hawea outwash terrace bearing several minor alluvial fans, refer to Figure 1a in 
Appendix A. 

The remainder of the site consists of a dissected terrace of Albert Town Outwash 
Gravels, with terrace riser slopes typically sloping at 15 to 30 degrees.  Small, flat to 
gently sloping terrace surface remnants are present at three locations at RL350 m 
and RL370 m.  
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A prominent north trending gully containing a minor creek traverses the southwest 
corner of the subdivision, and is the site of a 6 metre high farm dam.  It is 
understood that the farm dam is to be removed in the earthworks as it is located on 
the proposed alignment of the access road.  A number of small dry gullies are 
present on the terrace faces. A prominent north trending gully containing a minor 
creek traverses the southwest corner of the subdivision, and is the site of a farm dam 
(to be removed). A number of small dry gullies are present on the terrace faces. 

The creek in the main gully above the farm dam is the only surface water flow on 
the site. However, there is evidence that runoff occurs down other smaller gullies 
during extreme rainfall events. 

The 6 m high farm dam currently impounds a small shallow pond.  Swampy 
ground with reed growth was noted above the sides of the creek upstream from the 
dam.  It appears the creek may be fed by seepages from the gully sides; perhaps 
groundwater perched on glacial till. 

6. Subsurface Conditions 

6.1. Method of Investigation 

The site was investigated with geological mapping, aerial photo interpretation and 
twenty two trial pits.  The surface geology of the site is shown on the Site Plan in 
Figure 1a.  Geological Cross Sections A-A, B-B and C-C, refer to Figures 2a-2c, 
illustrate the inferred subsurface materials. 

6.2. Subsurface Composition 
• Schist  

One minor outcrop of schist bedrock was found in the subdivision, located near the 
upper boundary of Lot 22-23.  The surface of the schist is thought likely to slope 
beneath the outwash gravels as indicated on the geological cross sections.  
However, these sections are speculative, and it is conceivable that schist bedrock 
may occur at shallow depth in some areas, especially in the general vicinity of the 
outcrop.   

• Albert Town Outwash Gravel  

This underlies the dissected Albert Town Advance terrace, and is exposed in a cut 
down the terrace face southwest of the farm dam.  It typically consists of 
interbedded sandy fine to coarse GRAVEL, SAND with minor gravel, and silty 
SAND.  Individual beds are up to 1m thick.  The materials are slightly weathered, 
moist, and in a moderately dense condition.  

Occasional boulders up to 1.5m are present in the gravels, and occur as erosional 
remnants on the terrace risers. 

• Hawea Outwash Gravel 

Trial pits adjacent to Aubrey Road found sandy fine to coarse GRAVEL underlain 
by fine to medium SAND. The materials were slightly weathered, moist, and in a 
medium dense condition.  Field permeability tests indicate the gravels have high 
permeability, and are likely to be suitable for stormwater soakage pits. 

• Alluvial Fans 
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These occur at the mouths of gullies draining the dissected terraces.  Trial pits TP06 
and TP09 indicate the materials are sandy fine to medium GRAVEL in a medium 
dense condition. 

• Loess and Colluvium 

A variable thickness of loess, ranging in thickness from 0 to 1.0m occurs over the 
site. The material is typically non plastic, micaceous SILT, in a loose condition.  A 
thin veneer of colluvium was noted on some terrace risers, typically silty sandy 
GRAVEL in a loose condition. 

The subsurface investigations confirmed that the steeper sections of the site are 
formed of Albert Town Outwash Gravels.  The Albert Town Outwash Gravels are 
underlain by a layer of glacial till and then schist bedrock.  The respective depths of 
the soil layers have not been confirmed in the Ground Investigation.  At the toe of 
the slope, alluvial fans overly the Hawea Outwash Gravels. 

6.3. Groundwater Consideration 

Groundwater was encountered in only one of the twenty two trial pits, TP13 located 
adjacent to a creek that traverses the southwest corner of the subdivision.  
Groundwater seepage was observed at a depth of 0.5 m below ground level at TP13, 
perched on the top of the glacial till layer.  Throughout the remainder of the site, the 
ground water level is anticipated to be at least 4 m below existing ground level.   

Full investigation logs and typical photographs are attached in Appendix A.   

7. Engineering Considerations 

Engineering considerations in this report are based on data from the subsurface 
investigation comprising twenty two trial pits and a review of the geological history 
and other geotechnical investigations nearby.  The nature and continuity of sub-
surface conditions away from the test locations are inferred and it must be 
appreciated that actual conditions may vary from the assumed model.  

 

7.1. Geological Hazards 

No evidence of landslides or other forms of slope instability were found from aerial 
photos or field studies.  

The presence of minor alluvial fans at the base of gullies indicates that runoff flows 
from extreme rainfall events must occasionally transport material out onto the flats. 
However, the risk to subdivision sites on the flats is considered low, given the small 
size of the catchments involved, and the intended installation of stormwater control 
systems as part of the development.  The preliminary locations of building 
platforms shown on the site plan in Appendix A have been chosen in part to avoid 
areas that may be prone to flooding by runoff. 

7.2. Engineering Parameters for Foundation Design 

Scala Penetrometer testing was proposed to be included as part of the investigation 
however owing to the sizes and density of gravels encountered throughout the site, 
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penetrometer testing was not able to be performed.  Based on the investigation 
results from this assessment and from the review of existing geotechnical 
information, all strata encountered are suitable for conventional shallow 
foundations, at least 300 mm wide and 300 mm deep founded on in situ materials, 
where allowable bearing of 100 kPa may be adopted. 

When dwelling dimensions are confirmed site specific evaluation will be required in 
terms of NZS 3604. 

All footings should be inspected at the excavation stage and any localised soft areas 
identified should be sub-excavated and backfilled with compacted hardfill.  All 
topsoil and organic matter should be removed from the area to be covered by the 
building.   

7.3. Cut and Fill Batters 

Based on the geology encountered on site, maximum cut slopes of 1.5:1 (horizontal 
to vertical) are recommended unless subject to further investigations, with fill 
batters limited to 2:1. Sites for any batters higher than 2 m, or subject to overland 
flows should be inspected by a geotechnical practitioner. 

Flat batters are more conducive to revegetation. 

8. Suitability of Site for Residential 
Development 

The tentative building sites are shown in Figure 1a contained in Appendix A.  The 
location of the building platforms have been selected based on the relatively flat 
topography at each location, the accessibility from adjacent roads and the avoidance 
of possible surface run off paths.  It is anticipated that for all of the building sites 
proposed, the required earthwork excavations will be less than 4.0 m. 

Based on the comprehensive geotechnical assessment undertaken there have been 
no geotechnical issues identified that significantly affect development under Section 
106 of the Resource Management Act 1991. 

 

9. Applicability 

This report has been prepared for the benefit of Paterson Pitts Partners Ltd with 
respect to the particular brief given to us and it may not be relied upon in other 
contexts or for any other purpose without our prior review and agreement. 

During construction, excavations should be examined by an inspector or engineer 
competent to confirm that subsurface conditions encountered are compatible with 
the inferred conditions on which this report has been based and assess any support 
requirements.  It is important that we be contacted if there is any variation in subsoil 
conditions from those described in this report. 
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Appendix A: Preliminary design drawings 

• Figure 1a – Site Plan 

• Figure 2a – Geological Cross Section A - A 

• Figure 2b – Geological Cross Section B - B 

• Figure 2c – Geological Cross Section C - C 
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D
ry

COLLUVIUM

Albert Town OUTWASH 
GRAVEL

GW

Grey, Sandy GRAVEL with some boulders. Gravel, fine to coarse; sand, medium to 
coarse. Boulders max size 500mm. Slightly weathered. Weakly horizontally 
stratified, Medium dense. 

M
oi

st

Topsoil. 

GW

TOPSOILBlank

Brown, SILT. Non plastic, Medium dense. 

M
oi

st

LOESSML

ENGINEERING DESCRIPTION

0.8

2.8

1.2

N
O

 S
EE

PA
G

E

HOLE FINISHED:
12-Jul-07
12-Jul-07

0.4

METHOD:

D
EP

TH
 (

m
)

SOIL / ROCK CLASSIFICATION, PLASTICITY OR
PARTICLE SIZE CHARACTERISTICS, COLOUR, 

WEATHERING, SECONDARY AND MINOR COMPONENTS

TONKIN & TAYLOR LTD

EXCAVATION LOG
J:\51123.002 ALLENBYSUBDGI\WorkingMaterial\Logs\Test Pit Log Field Sheet.xls

51123.002Job Number:PROJECT: Allenby Farms

TP 3
EXCAVATION NUMBER:

PHOTO REF.:
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NORTHING: Benchmark
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OPERATOR:

Direction:
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SOIL / ROCK TYPE, ORIGIN, 
MINERAL COMPOSITION,
DEFECTS, STRUCTURE, 

FORMATION

Blank

G. Halliday

1 of 1

Grey, SAND. Sand, fine to medium. Slightly weathered. Medium dense. N
O

 S
EE

PA
G

E

Topsoil. TOPSOIL
Brownish grey, Sandy GRAVEL with rare boulders. Gravel, fine to coarse; sand, 
medium to coarse, boulders max size 300mm. Slightly weathered. Medium dense. 

M
oi

st

HAWEA OUTWASH GRAVELGW

M
oi st HAWEA OUTWASH GRAVELSP

Total Depth = 4.2 m

ENGINEERING DESCRIPTION
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SOIL / ROCK CLASSIFICATION, PLASTICITY OR
PARTICLE SIZE CHARACTERISTICS, COLOUR, 

WEATHERING, SECONDARY AND MINOR COMPONENTS

TONKIN & TAYLOR LTD

EXCAVATION LOG
J:\51123.002 ALLENBYSUBDGI\WorkingMaterial\Logs\Test Pit Log Field Sheet.xls

51123.002Job Number:PROJECT: Allenby Farms

TP 4
EXCAVATION NUMBER:

PHOTO REF.:

6.4

5.6

COMMENT:

EASTING:
NORTHING: Benchmark

LOCATION:

ELEVATION:

OPERATOR:

Direction:

COMPANY:
HOLE STARTED:
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Checked Date:
Sheet:

Permeability test in 44 gallon drum 10m towards road at 0.7m depth gave K=2×10E-3 m/sec 
(HP21, MOW test method)

Logged By:
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SOIL / ROCK TYPE, ORIGIN, 
MINERAL COMPOSITION,
DEFECTS, STRUCTURE, 

FORMATION

G. Halliday

1 of 1

Total Depth = 4 m

N
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G

E

Topsoil. 

Brownish grey, SAND with minor gravel. Gravel, fine to medium; sand, fine to 
medium. Slightly weathered. Medium dense. 

M
oi

st

Brownish grey, Sandy GRAVEL. Gravel, fine to coarse, sand, medium to coarse. 
Slightly weathered. Medium dense. 

M
oi

st

TOPSOILBlank

Brownish grey, Sandy GRAVEL. Gravel, fine to medium; sand, medium to coarse. 
Slightly weathered. Medium dense. 

M
oi

st

HAWEA OUTWASH GRAVELGW

HAWEA OUTWASH GRAVELSP

Brownish grey, Gravelly BOULDERS with some sand. Gravel, fine to coarse. 
Boulders max size 0.5m. Slightly weathered. Medium dense. 

M
oi

st

HAWEA OUTWASH GRAVELBlank

HAWEA OUTWASH GRAVELGW

ENGINEERING DESCRIPTION
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PARTICLE SIZE CHARACTERISTICS, COLOUR, 

WEATHERING, SECONDARY AND MINOR COMPONENTS

TONKIN & TAYLOR LTD

EXCAVATION LOG
J:\51123.002 ALLENBYSUBDGI\WorkingMaterial\Logs\Test Pit Log Field Sheet.xls

51123.002Job Number:PROJECT: Allenby Farms

TP 5
EXCAVATION NUMBER:

PHOTO REF.:

6.4

5.6

COMMENT:

EASTING:
NORTHING: Benchmark

LOCATION:

ELEVATION:

OPERATOR:

Direction:

COMPANY:
HOLE STARTED:

3.6

1.6

6.0

5.2

3.2

4.0

4.4
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2.4

2.0

Checked Date:
Sheet:

Logged By:
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SOIL / ROCK TYPE, ORIGIN, 
MINERAL COMPOSITION,
DEFECTS, STRUCTURE, 

FORMATION

G. Halliday

1 of 1

N
O
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G

E

Topsoil. TOPSOILBlank

Brownish grey, SILT. Loose. 

M
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st

LOESSML

Yellow brown, Sandy GRAVEL. Gravel, fine to medium, occasional sand lenses, 
slightly to moderately weathered, oxidised. Medium dense. 

M
oi

st

FAN ALLUVIUMGW

Brownish grey, Sandy GRAVEL with some boulders. Gravel, fine to coarse, sand, 
medium to coarse, boulders max size 0.5m. Slightly weathered. Medium dense. 

M
oi

st
HAWEA OUTWASH GRAVELGW

Total Depth = 3.7 m

ENGINEERING DESCRIPTION
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PARTICLE SIZE CHARACTERISTICS, COLOUR, 

WEATHERING, SECONDARY AND MINOR COMPONENTS

TONKIN & TAYLOR LTD

EXCAVATION LOG
J:\51123.002 ALLENBYSUBDGI\WorkingMaterial\Logs\Test Pit Log Field Sheet.xls

51123.002Job Number:PROJECT: Allenby Farms

TP 6
EXCAVATION NUMBER:

PHOTO REF.:

6.4

5.6

COMMENT:

EASTING:
NORTHING: Benchmark

LOCATION:

ELEVATION:

OPERATOR:

Direction:

COMPANY:
HOLE STARTED:

3.6

1.6

6.0

5.2

3.2

4.0

4.4
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2.4

2.0

Checked Date:
Sheet:

Logged By:
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SOIL / ROCK TYPE, ORIGIN, 
MINERAL COMPOSITION,
DEFECTS, STRUCTURE, 

FORMATION

G. Halliday

1 of 1

Total Depth = 3 m

N
O
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EE
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G

E

Brown, Silty sandy GRAVEL. Medium dense. 

M
oi

st

Brownish grey, Sandy GRAVEL with rare boulders. Gravel, fine to coarse; sand, 
medium to coarse. Boulders max size 300mm. Slightly weathered. Medium dense. 

M
oi

st

COLLUVIUMGW

Grey and brown, Sandy GRAVEL. Gravel, fine to medium; sand, fine to medium. 
Approx 300mm thick beds. Slightly weathered. Medium dense. 

M
oi

st

Albert Town OUTWASH 
GRAVEL

GW

Albert Town OUTWASH 
GRAVEL

GW

ENGINEERING DESCRIPTION
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12-Jul-07
12-Jul-07

0.2

METHOD:

D
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TH
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m
)

SOIL / ROCK CLASSIFICATION, PLASTICITY OR
PARTICLE SIZE CHARACTERISTICS, COLOUR, 

WEATHERING, SECONDARY AND MINOR COMPONENTS

TONKIN & TAYLOR LTD

EXCAVATION LOG
J:\51123.002 ALLENBYSUBDGI\WorkingMaterial\Logs\Test Pit Log Field Sheet.xls

51123.002Job Number:PROJECT: Allenby Farms

TP 7
EXCAVATION NUMBER:

PHOTO REF.:

3.2

2.8

COMMENT:

EASTING:
NORTHING: Benchmark

LOCATION: Approx 2m above toe of slope

ELEVATION:

OPERATOR:

Direction:

COMPANY:
HOLE STARTED:
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Checked Date:
Sheet:

Logged By:
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SOIL / ROCK TYPE, ORIGIN, 
MINERAL COMPOSITION,
DEFECTS, STRUCTURE, 

FORMATION

G. Halliday

1 of 1

N
O

 S
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G

E

Topsoil. Blank

M
oi

st

GW

Sandy GRAVEL with some boulders. Gravel, fine to coarse; Boulder with 1m 
diameter. Slightly weathered. Meidum dense. 

M
oi

st

TOPSOIL

Albert Town OUTWASH 
GRAVEL

Albert Town OUTWASH 
GRAVEL

GW

Brownish grey, Sandy GRAVEL with occasional beds of sand. Gravel, fine to 
medium; sand, fine to medium. Slightly weathered. Medium dense. 

Subhorizontal contact

Total Depth = 3.2 m

ENGINEERING DESCRIPTION
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PARTICLE SIZE CHARACTERISTICS, COLOUR, 

WEATHERING, SECONDARY AND MINOR COMPONENTS

TONKIN & TAYLOR LTD

EXCAVATION LOG
J:\51123.002 ALLENBYSUBDGI\WorkingMaterial\Logs\Test Pit Log Field Sheet.xls

51123.002Job Number:PROJECT: Allenby Farms

TP 8
EXCAVATION NUMBER:

PHOTO REF.:

6.4

5.6

COMMENT:

EASTING:
NORTHING: Benchmark

LOCATION: Approx 2m above base of slope.

ELEVATION:

OPERATOR:

Direction:

COMPANY:
HOLE STARTED:

3.6
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5.2

3.2

4.0

4.4

4.8

2.4

2.0

Checked Date:
Sheet:

Logged By:
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SOIL / ROCK TYPE, ORIGIN, 
MINERAL COMPOSITION,
DEFECTS, STRUCTURE, 

FORMATION

G. Halliday

1 of 1

Blank

N
O

 S
EE

PA
G

E

GW

Grey, Sandy GRAVEL with occasional beds of sand. Gravel, fine. Slightly 
weathered. Medium dense. 

3.6

3.2

TOPSOIL

Brownish grey and brown, Sandy GRAVEL with occasional beds of sand. Gravel, 
fine to medium; sand, fine to medium. Slightly weathered. Weakly stratified, 
Medium dense. 

M
oi

st

FAN ALLUVIUM

Topsoil. 

FAN ALLUVIUMGW

Total Depth = 3.3 m
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ENGINEERING DESCRIPTION
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TONKIN & TAYLOR LTD

EXCAVATION LOG
J:\51123.002 ALLENBYSUBDGI\WorkingMaterial\Logs\Test Pit Log Field Sheet.xls

51123.002Job Number:PROJECT: Allenby Farms

TP 9
EXCAVATION NUMBER:

PHOTO REF.:
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NORTHING: Benchmark

LOCATION:

ELEVATION:

OPERATOR:

Direction:

COMPANY:
HOLE STARTED:
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Checked Date:
Sheet:

Logged By:
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SOIL / ROCK TYPE, ORIGIN, 
MINERAL COMPOSITION,
DEFECTS, STRUCTURE, 

FORMATION

G. Halliday

1 of 1

Brownish grey, interbedded gravelly silty SAND and sandy SILT. Gravel, fine to 
coarse; sand, fine. Slightly weathered. Non plastic, Medium dense. 

M
oi

st

TOPSOIL

GLACIAL TILLSM

Grey, interbedded gravelly silty SAND and sandy SILT. Gravel, fine to coarse; sand, 
fine to medium. Unweathered. Non plastic, Medium dense. 

M
oi

st

GLACIAL TILLSM

Topsoil. Blank

Total Depth = 3 m

ENGINEERING DESCRIPTION
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TONKIN & TAYLOR LTD

EXCAVATION LOG
J:\51123.002 ALLENBYSUBDGI\WorkingMaterial\Logs\Test Pit Log Field Sheet.xls

51123.002Job Number:PROJECT: Allenby Farms

TP 10
EXCAVATION NUMBER:

PHOTO REF.:
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NORTHING: Benchmark
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SOIL / ROCK TYPE, ORIGIN, 
MINERAL COMPOSITION,
DEFECTS, STRUCTURE, 

FORMATION

G. Halliday

1 of 1

TOPSOIL

M
oi

st

Albert Town OUTWASH 
GRAVEL

GW

Topsoil. Blank

Brown-brownish grey, Sandy GRAVEL with occasional thin beds of SAND and silty 
SAND. Gravel, fine to medium; sand, fine to coarse. Slightly weathered. Medium 
dense. 

Total Depth = 3 m

ENGINEERING DESCRIPTION
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WEATHERING, SECONDARY AND MINOR COMPONENTS

TONKIN & TAYLOR LTD

EXCAVATION LOG
J:\51123.002 ALLENBYSUBDGI\WorkingMaterial\Logs\Test Pit Log Field Sheet.xls

51123.002Job Number:PROJECT: Allenby Farms

TP 11
EXCAVATION NUMBER:

PHOTO REF.:
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EASTING:
NORTHING: Benchmark

LOCATION:
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Direction:
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SOIL / ROCK TYPE, ORIGIN, 
MINERAL COMPOSITION,
DEFECTS, STRUCTURE, 

FORMATION

G. Halliday

1 of 1

Brown, SILT. Loose. 

M
oi

st

TOPSOIL

LOESSML

Brownish grey, Interbedded sandy GRAVEL, Silty SAND and SAND with some 
gravel. Gravel, fine to medium; sand, fine to coarse. Slightly weathered. Medium 
dense. Horizontal bedding, typically 300mm thick. 

M
oi

st

OUTWASH GRAVELGW

Topsoil. Blank

Total Depth = 3 m

ENGINEERING DESCRIPTION
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51123.002Job Number:PROJECT: Allenby Farms

TP 12
EXCAVATION NUMBER:

PHOTO REF.:
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NORTHING: Benchmark
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SOIL / ROCK TYPE, ORIGIN, 
MINERAL COMPOSITION,
DEFECTS, STRUCTURE, 

FORMATION

G. Halliday

1 of 1

GW

1.8

0.8

1.6

Blueish grey and light brown, Interbedded Silty sandy GRAVEL, gravelly SILT and 
gravelly silty SAND. Gravel, fine to coarse; sand, fine, Slightly weathered. Non 
plastic, Medium dense. 

M
oi

st

GLACIAL TILL

Topsoil. 

Total Depth = 2.2 m

ENGINEERING DESCRIPTION
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SOIL / ROCK CLASSIFICATION, PLASTICITY OR
PARTICLE SIZE CHARACTERISTICS, COLOUR, 

WEATHERING, SECONDARY AND MINOR COMPONENTS

ROOTS AND PEATBlank

TONKIN & TAYLOR LTD

EXCAVATION LOG
J:\51123.002 ALLENBYSUBDGI\WorkingMaterial\Logs\Test Pit Log Field Sheet.xls

51123.002Job Number:PROJECT: Allenby Farms

TP 13
EXCAVATION NUMBER:
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NORTHING: Benchmark

HOLE FINISHED:
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HOLE STARTED:

LOCATION:

Sheet:

Seepage from top of till at 0.5m Logged By:
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SOIL / ROCK TYPE, ORIGIN, 
MINERAL COMPOSITION,
DEFECTS, STRUCTURE, 

FORMATION

G. Halliday

1 of 1
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Brownish grey, Sandy GRAVEL. Gravel, fine. Slightly weathered. Medium dense. 

M
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GW

Brownish grey, SAND . Sand, medium. Slightly weathered. Medium dense. 

M
oi

st

Brownish grey, Sandy GRAVEL with cobbles. Gravel, fine to coarse. Cobbles max 
size 200mm. Slightly weathered. Medium dense. 

GW

1.8

1.6

Albert Town OUTWASH 
GRAVEL

Albert Town OUTWASH 
GRAVEL

SP

Yellow, SAND with minor silt. Sand, fine. Slightly weathered. Medium dense. 
M

oi
st

Albert Town OUTWASH 
GRAVEL

SP

Total Depth = 2.4 m

M
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Albert Town OUTWASH 
GRAVEL

ENGINEERING DESCRIPTION
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Appendix C    Confirmation of supply telecommunications. 

  



Chorus Network Services
PO Box 9405
Waikato Mail Centre 

Hamilton 3200

Telephone: 0800 782 386
Email: tsg@chorus.co.nz

24 February 2017
Sub Div Ref: WNK39074

Your Ref: W4934

Allenby Farms Ltd
P.O. Box 283,

Wanaka 9343

Attention: Peter Joyce

Dear Sir / Madam

Fibre Reticulation Contract (ABF)

SUBDIVISION RETICULATION - WNK: Rob Roy Lane, Wanaka. 15 units

Rob Roy Lane Wanaka

Thank you for your enquiry regarding the above subdivision. 

Chorus is pleased to advise that, as at the date of this letter, we will be able to provide telephone reticulation for this subdivision. In order to 
complete this reticulation, we require a contribution from you to Chorus' total costs of reticulating the subdivision. Chorus' costs include the 

cost of network design, supply of telecommunications specific materials and supervising installation. In this instance, the Developer 
Contribution (as defined in the Subdivision Contract) is $111,808.63 (including GST).

A copy of the Contract for the Supply and Installation of Telecommunications Infrastructure for the subdivision ("Subdivision Contract") is 
attached to this letter. If you decide to accept Chorus' offer and to proceed with reticulation of this subdivision, you will need to sign the 

Subdivision Contract and return it to us at: Chorus Network Services, PO Box 9405, Waikato Mail Centre, Hamilton 3200. The Subdivision 
Contract will govern our relationship with you in relation to reticulation of this subdivision.

You are also required to pay the Developer Contribution (see above) at the same time as you return the signed version of the Subdivision 

Contract to us. Clause 2.2 of the Special Terms of the Subdivision Contract explains your payment obligations in more detail. 

If you do not sign the Subdivision Contract and return it to us within 90 days from the date of this letter, the offer made by Chorus to you under 

the Subdivision Contract is no longer valid and is automatically withdrawn. If you wish to proceed with reticulation of this subdivision in the 
future, we will need to issue a new agreement for you to sign at that time. We note that, if this occurs, the amount of the contribution required 

from you and other terms of the Subdivision Contract may change.

We draw your attention to the additional documentation included with this letter. It is very important that you read and understand this 

information as it relates to your obligations regarding reticulation of the subdivision.

If you have any queries, please do not hesitate to contact us.

Yours faithfully

Jono Tutty

Network Services Coordinator

Encl:

(i) Contract for the Supply and Installation of Telecommunications Infrastructure,
(ii) Process for Connection of a Subdivision to the Chorus Network, 

(iii) Important Information for Developers,
(iv) Chorus' Standard Subdivision Lay Specifications, 

(v) Standard Form Chorus Easement, and 
(vi) Private Corporate Client Authority and Instruction for an Electronic Transaction

file:///C:/Applications/Viisibility.NET/Reports/Output/000300/1bf46cbe-30e4-4cca-b040-505f646b685b-PF-PDF.htm#
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Appendix D   Confirmation of supply electricity 
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Appendix E   Preliminary site investigation report. 
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Executive Summary 
Opus International Consultants Ltd (Opus) were commissioned by Paterson Pitts Group Ltd, (herein referred 
to as ‘the Client’) to undertake a Preliminary Site Investigation (PSI) for a parcel of land located at Hidden 
Hills Road and known as the Mt Iron Rural Lifestyle Zone (herein referred to as ‘the site’).  It is understood 
the client proposes to subdivide the site with a land use change to rural residential lifestyle blocks. 

This report has been prepared in order to assess the potential for ground contamination to exist across the 
whole site, with particular emphasis on the proposed development areas.  The presence of landfilling on an 
area of the site indicates that this piece of land is considered to be within the remit of the National 
Environmental Standards (2011), Appendix C – Hazardous Activities and Industries List (HAIL).  

The Preliminary Site Investigation has revealed that historical uses on a piece of land on the site include a 
landfill depository for arsenic and pesticide contaminated soils, which was completed and capped in 2009.  
Outside of the piece of land there is no evidence that HAIL activities have been undertaken and as such the 
NES is considered not to apply to the remainder of the site 

On the basis of a review of information currently available, as well as observations made during the site 
inspection, through the compilation of a conceptual site model and soils analysis as part of a limited 
preliminary sampling and analysis programme our assessment of the site is as follows: 

 The majority of the site comprises natural open scrub land and trees which has a walking track 

present across it.  No HAIL activities have been undertaken on the majority of the site. 

 A small section of the site is known to contain contaminated soils from the remediation of another 

off site area and is considered for the purposes of this report as the ‘Piece of Land’;  

 The piece of land has undergone infilling with contaminated soils mixed, compacted and capped in 

a controlled manner with an appropriate validation report and site management plan in place. 

 No ground disturbance of the piece of land is proposed as part of this development with the area 

appropriately fenced from site visitors; 

 No obvious signs of vegetation dieback was noted in any location across the site, with good 

vegetation growth noted across the capping layer of the piece of land.  

Taking into consideration the information herein, including that the piece of land is to undergo subdivision 
only, it is considered more likely than not that the risk to human health due to potential contamination 
associated with the piece of land is LOW.  As such it is considered highly unlikely that there will be a risk to 
human health associated with the proposed subdivision activity on the piece of land.  

As such the requirement to undertake further detailed site investigation works prior to any disturbance of the 
ground is not considered necessary on the piece of land as identified on the proposed development layout. 

Based on the results of this investigation, Opus recommends that: 

 The site area outside of the piece of land has not undergone activities which are considered HAIL, 

therefore as such for the purposes of development in these areas the NES does not apply 

 The ‘piece of land’ has undergone assessment via a Preliminary Site Investigation which, for the 

purposes of subdivision only, has determined that ‘it is highly unlikely that there is a risk to human 

health should the activity be done to the piece of land’; 

 No ground disturbance should be undertaken on the identified piece of land without further 

assessment of the risks to human health being undertaken by a Suitably Qualified and Experienced 

contaminated land Practitioner (SQEP); 

 This PSI report is included with any Resource Consent application for the proposed development; 
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1. Introduction 
Opus International Consultants Ltd (Opus) were commissioned by Paterson Pitts Group Ltd, (herein 
referred to as ‘the Client’) to undertake a Preliminary Site Investigation (PSI) for a parcel of land 
located at Hidden Hills Road and known as the Mt Iron Rural Lifestyle Zone (herein referred to as ‘the 
site’).  It is understood the client proposes to subdivide the site with a land use change to rural 
residential lifestyle blocks. 

1.1. Objective 

This report has been prepared in order to assess the potential for ground contamination 
across the whole site, with particular emphasis on the proposed development areas.  The 
presence of landfilling on an area of the site indicates that the piece of land is considered to 
be within the remit of the National Environmental Standards (2011), Appendix C – 
Hazardous Activities and Industries List (HAIL) namely: 

G3: Landfill sites 

As such the following objectives have been identified: 

 Determine whether potentially contaminating activities have been undertaken on the site 
or its surrounds; 

 Assess the potential risk of these activities to affect human health or the environment, 
particularly within the surrounds of the development areas; 

 Assess whether further assessment or action is required with respect to the risks 
assessed; and 

 Determine the likely impact upon sensitive receptors including site users, occupiers and 
construction workers on site. 

1.2. Scope of Work 

In order to achieve the objectives set out above, the following scope of works was 
undertaken: 

 Review of the site history including available aerial photographs and anecdotal evidence;  

 Review of readily available information with regards to the geology and hydrology of the 
site;  

 Review of existing documents relating to the landfill on a section of the site; 

 A site walkover inspection centred around the areas delineated as HAIL;  

 Inspection of council online records including an Otago Regional Council HAIL search; 
and  

 Characterisation of the site in line with NES guidance. 
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2. Site Identification and Description 

2.1. Site Identification 

The site is located off Hidden Hills Drive approximately 2.5km north east west of Wanaka 
centre as shown on figure 1 below.  

The proposed development site is located on the property legally described as Lot 104 
DP412843 comprising approximately 90 ha. 

A Quickmap diagram detailing the current site boundary, and appellations of properties 
nearby are shown in Figure 2. 

 

Figure 1: Site Location Plan 

Approximate 
Site Location 
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Figure 2: Quickmap extract for site and surrounds 

The proposed subdivision layout plan is attached as Appendix A.  

2.2. Site History 

The history of the site has been gained from a review of sources including aerial photos from 
Google Earth, a review of Opus’s Quickmap Arc GIS database and a search of council 
records.  Historical Information is presented in Appendix B of this report.  

Historical aerial photographs dating back to 2005 have been viewed to give an indication of 
the recent history of the site area.  These aerial photographs show the location of the 
depository for remedial works of a sheep dip, however no photographs were available to 
show the actual works being undertaken. 

Anecdotal evidence from the site owner, Mr Lyndon Cleugh indicates that the majority of the 
site area comprises open rural land containing scrub land with walking tracks, with no 
development ever having occurred on the majority of the site in the past.  

Mr Cleugh also gave details of the location of a sheep dip remediation depository on the site.  
A Site Validation Report undertaken by Golder Associates on behalf of Allenby Farms Ltd 
was made available for review.  This review is detailed in section 2.2.3 of this report. 

2.2.1. HAIL Database Search 

A database search of records held by Otago Regional Council (ORC) for current or past land 
uses which may have the potential to contaminate land was undertaken.  The results of this 
search are presented in Appendix B and indicates that part of the site is included on the 
database as verified HAIL.  The reference for this is on ORCs records is HAIL.00717.02. 

The database has recorded that ‘this site was used as a disposal location for contaminated 
soils from a nearby sheep dip in 2009.  A site management plan was created for the site to 
ensure that the material remains contained so that risks from contaminants are adequately 
controlled’.  

  

Approximate location of 

proposed subdivision area 
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2.2.2. Council Records 

Council records indicate that three resource consent applications have been made on the 
site for the establishment of temporary cellular on wheels (two) and a statue at the base of 
Mount Iron walking track.  In addition two building consent applications have been submitted 
for alterations and additions to a dwelling on the site.  The QLDC eDocs website also held a 
record relating to a fill depository plan for an area of the site.  The site is currently located in 
an area zoned as rural on the District Plan1. 

2.2.3. Remediation Depository Site 

Remediation of a sheep dip site proposed within a residential development to the north west 
of the site was undertaken in 2008.  The adopted remedial method involved the excavation 
of arsenic and OCP contaminated soil from the former sheep dip, dilution of the soil with 
cleanfill derived from the site by way of mixing and deposition in to a depository site which is 
located within the subject site area. 

Works were designed and Supervised by Golder Associates with a Site Validation Report2 
compiled following completion.  The location of the depository site along with details of the 
layout and construction are presented in Appendix C. 

The validation report indicates that the depository comprises an excavation approximately 
10m x 20m which is 4m deep.  Materials excavated from the depository area to create the pit 
were utilised as cleanfill on the sheep dip site or as mixing material.  Contaminated soil from 
the off-site sheep dip was mixed at a ratio of 2:1 cleanfill to contaminated soil before being 
spread and compacted in layers within the depository. 

Validation sampling and testing following compaction was undertaken to ensure that 
adequate and even mixing of the contaminated soil and cleanfill occurred.  The mixed 
compacted soil was then covered with a layer of geotextile fabric at approximately 1m below 
existing ground level with the remaining volume above the geotextile covered with cleanfill 
derived from the depository site.  Photos of the remedial works undertaken by Golders 
Associates in 2008 on the depository are presented within Appendix D. 

2.2.4. Certificates of Title 

A search for relevant certificates of title were undertaken for the site along with any 
associated survey plans in order to help determine the historical ownership and layout of the 
site.  These details may give an indication as to past uses on the site and the potential for 
HAIL activities.  Relevant certificates of title and survey plans are also presented within 
Appendix B 

2.3. Site Condition and Surrounding Environment 

A site inspection visit was undertaken on 22nd March 2017 by an Opus SQEP.  Photographs 
taken at the time of the site inspection are presented in Appendix D. 

The site is accessed via Hidden Hills Drive to the north west of the site.  This driveway 
currently leads to a cul-de-sac.  A rough track leads south from the cul-de-sac up an incline 
on to the Allenby Farms site. 

This access track currently forms part of the Mount Iron walking track and is gated with a 
stile to prevent unauthorised vehicular access.  Further up the steep incline is located the 
depository area for the remediated sheep dip.  This area is fenced from the public and 
comprises a weed vegetated mound on the hillside alongside the walking track. 

The remaining site area generally comprises open ground with various amounts of naturally 
occurring scrub vegetation and trees 

No visual or olfactory evidence of contamination was noted across any of the site. 

                                                      
1 QLDC Webmaps 
2Golder Associates Site Validation Report, No. 087813141, December 2008 
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2.4. Geology and Hydrology 

The geology underlying the site is understood to comprise Middle Permian to Triassic Schist 
comprising politic and psammitic schist (TZIV) with areas of greenschist or amphibole and 
minor metachert, metagabbro and nephritel3 as shown in Figure 3.  Mount Iron is a schist 
cored roche moutonee which acts as a small groundwater recharge area in Wanaka. 

Groundwater information described in the GNS publication Groundwater quality of the 
Wanaka and Wakatipu basins, Central Otago, New Zealand4 indicates that the site is located 
on a groundwater divide, with groundwater on the eastern slopes of Mount Iron flowing 
towards the Cardrona River and on the southern slopes flowing towards the south.  Queries 
made to ORC indicate that no groundwater abstraction bores are located on or near to the 
site. 

Grow Otago5 rainfall data indicated an annual median rainfall of between 700 – 800mm in 
the vicinity of the site with an annual median potential evaporation of around 180mm per 
year, indicating an excess of water.  The majority of this surplus recharges the local 
groundwater within the Wanaka basin. 

3. Development Proposals 

It is understood that the site is to be subdivided, with sections on the northern part of the site to 
undergo a land use change to rural residential lifestyle blocks.  The proposed development site plan is 
presented in Appendix A 

  

                                                      
3 http://data.gns.cri.nz/geology/ 
4 https://shop.gns.cri.nz/ 
5 http://growotago.orc.govt.nz/ 

Figure 3: Geological Extract of the GNS Geology Map 

Approximate 
Site Area 



 
PSI REPORT MT IRON RURAL PARK LIFESTYLE ZONE, WANAKA 

 

www.opus.co.nz ©OPUS INTERNATIONAL CONSULTANTS | MARCH 2017 PAGE 8 OF 39 

 

4. Conceptual Site Model 

This section of the report relates to the assessment of contamination arising from the previous and 
current site conditions, both on and off the site that may impact on the proposed development. 

4.1. Potential Sources of Contamination 

A review of all data sources and anecdotal evidence indicates that the site has historically 
been used as a recreational area for walking with the majority of the site comprising virgin 
natural ground.  One small area of the site is known to contain a contaminated soil 
depository which has undergone soil mixing in order to dilute contamination levels within the 
landfilling site.  As such the following HAIL activities apply to the delineated piece of land 
under the NES guidance: 

○ G3 – Landfill Sites 

Potential sources of contamination associated with this landfilling area include:  

 Persistent pesticides including organochlorines; and 

 Arsenic 

4.2. Potential Pathways 

Plausible pathways such as inhalation, dermal contact, ingestion, leaching, and migration of 
contaminated groundwater, migration of ground gases and hazardous vapours as well as 
aggressive attack on construction materials have all be considered as part of the 
development of the conceptual site model for this site. 

The most plausible migration pathways are dependent upon the type of contaminants and in 
this instance are considered to be: 

 Inhalation of contaminated dust; 

 Dermal Contact with contaminated soils/water; 

 Ingestion of contaminated material; and 

 Leaching of contaminants into groundwater. 

4.3. Potential Receptors 

Given the proposed development of rural lifestyle dwellings along with a walking track across 
the site, the most sensitive receptors identified are as follows: 

 Residents and visitors (end-users) to the proposed development; 

 Construction workers during earthworks and construction; and 

 Environmental receptors including groundwater and potential water bores 
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4.4. Source-Pathway-Receptor Linkages  

Using the data obtained from various sources and brought together within this report, a 
conceptual site model (CSM) has been derived for piece of land and is presented in Figure 
4. 

  
Figure 4: Conceptual Site Model 
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5. Basis for Guideline Values 

For contaminated site assessments the hierarchy of reference documents containing guidelines for 
soils and waters, the MfE Contaminated Land Management Guidelines No 2 (November 2003) is 
referred to. 

The development generally comprises a rural residential lifestyle block. 

The primary human health receptors have been determined to be construction workers and end-users 
of the site.  As such the end-use of rural residential (25% produce) is proposed for assessment 
purposes, as highlighted in Table 2. 

 

. 

  

Table 2: Land Use Scenario 
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6. Site Characterisation 

The purpose of this preliminary site assessment, in general accordance with CLMG No1 and the NES 
for Assessing and Managing Contaminants in the Soil to Protect Human Health (2011), is to provide 
as assessment of the historical land uses and intended land use to determine whether or not the 
activities have, more likely than not, resulted in contamination of the soil that may be hazardous to 
human health. 

On this basis and on the basis of a review of information currently available, as well as observations 
made during the site inspection and through the compilation of a conceptual site model our 
assessment of the site is as follows: 

 The majority of the site comprises natural open scrub land and trees which has a walking track 

present across it.  No HAIL activities have been undertaken on the majority of the site. 

 A small section of the site is known to contain contaminated soils from the remediation of another 

off site area and is considered for the purposes of this report as the ‘Piece of Land’;  

 The piece of land has undergone infilling with contaminated soils mixed, compacted and capped in 

a controlled manner with an appropriate validation report and site management plan in place. 

 No ground disturbance of the piece of land is proposed as part of this development with the area 

appropriately fenced from site visitors; 

 No obvious signs of vegetation dieback was noted in any location across the site, with good 

vegetation growth noted across the capping layer of the piece of land.  

Taking into consideration the information herein, including that the piece of land is to undergo 
subdivision only, it is considered more likely than not that the risk to human health due to potential 
contamination associated with the piece of land is LOW.  As such it is considered highly unlikely that 
there will be a risk to human health associated with the proposed subdivision activity on the piece of 
land.  

Although not a requirement of the NES an assessment of risk to environmental receptors indicates 
that any migration of contaminants to groundwater from the piece of land is unlikely and taking into 
consideration the geotextile capping on the piece of land, any leaching of contaminants through near 
surface soils would be relatively slow and as such readily diluted and dispersed within the 
groundwater system on Mount Iron.  As such a risk to groundwater and/or future water bore locations 
is not considered to exist on the site. 
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7. Conclusions and Recommendations 

The Preliminary Site Investigation has revealed that historical uses on a piece of land on the site 
include a landfill depository comprising arsenic and pesticide contaminated soils which was completed 
and capped in 2009.  Outside of the piece of land there is no evidence from sources including ORC, 
council records, anecdotal evidence or historical records that HAIL activities have been undertaken 
and as such the NES is considered not to apply to the remainder of the site. 

A validation report for remedial works indicate that contaminated soils were mixed with cleanfill prior to 
compacting in order to dilute the source of contamination within the soil.  Following completion of the 
remedial works the depository area was covered with a geotextile and capped with cleanfill derived 
from the site excavation.  These works were designed and supervised by SQEP and undertaken in an 
appropriate manner with a site management plan in place to control the site in the future. 

The conceptual site model and initial qualitative human health risk assessment presented herein is 
based upon information gained from a site inspection, anecdotal evidence, information gained from 
QLDC and other sources.  The conceptual site model indicates that historical and current site activities 
have a low potential risk of having contaminated the site outside the ‘piece of land’.  

The piece of land itself is not proposed for development and is to remain as a fenced area outside of 
any subdivided residential section.  Records are held by local and territorial authorities indicating the 
landfills presence and controls are in place to manage the piece of land. 

Although HAIL activities are noted to have been undertaken on the piece of land, the remaining site 
area has not undergone HAIL activities.  As such, it is considered highly unlikely that there is a risk to 
human health should the proposed activities be undertaken on the site. 

As such the requirement to undertake further detailed site investigation works prior to any disturbance 
of the ground is not considered necessary provided that the identified piece of land is excluded from 
development proposals (Appendix A). 

7.1. Recommendations 

Based on the results of this investigation, Opus recommends that: 

 The site area outside of the piece of land has not undergone activities which are 

considered HAIL, therefore as such for the purposes of development in these areas the 

NES does not apply 

 The ‘piece of land’ has undergone assessment via a Preliminary Site Investigation which 

for the purposes of subdivision only has determined that ‘it is highly unlikely that there is a 

risk to human health should the activity be done to the piece of land’; 

 No ground disturbance should be undertaken on the identified piece of land without 

further assessment of the risks to human health being undertaken by a Suitably Qualified 

and Experienced contaminated land Practitioner (SQEP); and 

 This PSI report is included with any Resource Consent application for the proposed 

development; 
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8. Applicability and Limitations 

This report has been produced on behalf of the Paterson Pitts Group Ltd and no responsibility is 
accepted to any third party for all or any part.  This report should not be relied upon or transferred to 
any other parties without the express written authorisation of Opus.  If any unauthorised third party 
comes into possession of this report, they rely on it at their own risk and the authors owe them no duty 
of care or skill.  This report should only be reproduced in full. 

We have reviewed information across the entire site identified in Figure 2.  However this investigation 
concentrates on contamination levels in the soil through the identified ‘piece of land’ where 
development is proposed to occur.  As such any further earthworks outside of this area of sampling 
would require further investigation to establish the risk posed to human health. 

This report has been prepared for a specific purpose, as agreed between Opus and the Client.  A 
tailored scope of works has been used to achieve the objectives, and the report should therefore not 
be used for different objectives.  

This report has been prepared by Opus with all reasonable skill and care within the terms of the 
Contract with the Client, and taking account of the information made available by the Client, as well as 
the staff and resources devoted to it by agreement with the Client.  The findings and opinions 
conveyed via this report are based on information obtained from a variety of sources, as detailed, 
which Opus believes are reliable.  Nevertheless, Opus cannot and does not guarantee the authenticity 
or reliability of any information supplied by other parties.  

The characterisation of site conditions is an interpretation of information collected during assessment, 
in accordance with industry best practice.  Whilst this report may express an opinion on the possible 
configuration of strata or contaminants between or beyond exploratory hole positions or on the 
possible presence of features based on either, visual, verbal or published evidence, this is for 
guidance only, and no liability can be accepted for its accuracy.  Should further data be obtained that 
differs from that presented in this report, then conclusions and recommendations may no longer be 
valid. 

The report is valid at the date of release.  The condition of the site may change with time so that the 
results and interpretation are no longer valid.  In addition, guidelines and legislation may change, 
making assessment of results and recommendations invalid. 

 

 



 

 

Appendix A – Proposed 
Subdivision Layout Plan  
(showing piece of land) 
Mt Iron Rural Park Lifestyle Zone, Wanaka 

Preliminary Site Investigation Report 
Paterson Pitts Group Ltd 
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‘Piece of Land’ 



 

 

Appendix B – Historical 
Information and Site Searches 
Mt Iron Rural Park Lifestyle Zone, Wanaka 

Preliminary Site Investigation Report 
Paterson Pitts Group Ltd 
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Appendix C – Extracts from 
Golder Associates Validation 
Report 
Mt Iron Rural Park Lifestyle Zone, Wanaka 

Preliminary Site Investigation Report 
Paterson Pitts Group Ltd 
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Appendix D – Site Photographs 
(inc depository construction) 
Mt Iron Rural Park Lifestyle Zone, Wanaka 

Preliminary Site Investigation Report 
Paterson Pitts Group Ltd 
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Photo 1 

 
    

‘Piece of Land’ where soil depository is located alongside walking track 
(March 2017) 

Photo 2 

 
  

Fence line delineating ‘Piece of Land’ 
(March 2017) 
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Photo 3 

 

  
Depository prior to filling with sheep dip soil  

(Courtesy of Golder Associates validation report December 2008) 

Photo 4 

 

  
Placement of sludge/soil in the depository  

(Courtesy of Golder Associates validation report December 2008) 
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Photo 5 

 

  
Mixed soils depository and placement of geotextile fabric as visual indicator 

(Courtesy of Golder Associates validation report December 2008) 
 

Photo 6 

  
Capping of mixed soil in depository 

(Courtesy of Golder Associates validation report December 2008) 
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