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Servicing Report — Holmes Block Selwyn Plantation Board Limited
District Plan Change Application

1. Introduction

1.1 General

Selwyn Plantation Board Limited (SPBL) has engaged Connell Wagner to undertake a servicing
feasibility study to support their application for a change to the Selwyn District Plan. The proposal will
see the re-zoning of the Holmes block. Refer to the locality plan in Appendix A.

This report investigates the following servicing issues:
¢ Wastewater Disposal
»  Stormwater Management
»  Water Supply
«  Power supply
¢ Telecommunications supply

Information has been drawn from the Selwyn District Council (SDC), Network Utility operators, site
investigations and experience gained from recent developments on surrounding land.

1.2 Background

Preliminary site investigation work was undertaken by Connell Wagner during August 2008. The
investigation included a site walkover, a topographic survey, subsurface geotechnical investigation and
discussions with the services providers.

1.21 Holmes Block
Land Information

CsT: CB206/66, CB383/123, CB256/155 and CB36d/1239 (part only)
Approx area: 92.3 ha

General Layout
The site is generally rectangular.

The site is bounded to the north by SH 1, to the east by Dunns Crossing Road, to the south
by Burnham School Road, and to the west by existing farm land.

Access to site is via Dunns Crossing Road and Burnham Scholl Road.

Existing Use
The site is covered with grass and is currently used for grazing.

Topography

The site is relatively flat with a slight fall towards the south east. The general grade of the site
is approximately 0.5% (1:200).

Geotechnical Investigation

A geotechnical investigation was carried out on the site in August 2008. The investigation
included a walk over and test pitting in key locations to provide information on the underlying
soil conditions. The geotechnical report has been included as Appendix B. A summary of the
results is as follows:
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The following geological model has been inferred for the Holmes block:
e 200mm Topsoil overlying,
» Sandy GRAVEL to depth

Groundwater

Well logs from the Environment Canterbury (ECan) database indicate that the depth to
groundwater in the area is approximately 12m. This depth is expected to vary seasonally and
annually.

The proposed rezoning area does not fall within the Christchurch Groundwater Recharge
Zone.

Distance to Existing Wells

The nearest community supply wells (1577 and 1617) are approximately 500m up gradient
(peizometric contour) as described by the ECan database. No other wells are within 1000m of
the site. The site does not currently fall within a theoretical Community Drinking Water Supply
Protection Zone when plotted in accordance with the Proposed Natural Resources Regional
Plan (PNRRP).

There is one existing private well that is less than 50m from the site (Well m36/7538, approx
1000m west along Burnham School Road). A separation distance of 50m between existing
private wells and discharges to ground is generally used by ECan to trigger additional
resource consent requirements. The design of any discharge should take into account the
location of this well.
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2. Sewerage Reticulation

2.1 Outline Development Plan Servicing

The sewage from Rolleston township is processed at the sewage treatment plant located between
Springston-Rolleston and Lincoln-Rolleston Roads, and then sent to the disposal area at Burnham
School Road. We are advised by Council that a decision has not been made regarding the staging of
the rural-residential land in the district, and will be linking this assessment with the Structure Plan
process. They go on to say that until the staging had been decided, they will not be in a position to
respond fully to our request for information on the capacity and connection to the Council’s reticulation

The SDC is in the process of developing and adopting a Wastewater Strategy for townships within its
District.

2.2 Design Flows

The proposed plan change includes re-zoning the site to cater for approximately 126 residential
properties.

The Christchurch City Council Infrastructure Design Standard (Draft 2007) sets the following minimum
design criteria for the design of sewerage reticulation.

Table 1 - Sewage Design Flows for Holmes Block

Residential Sewer flows 220 l/day

Assuming population per lot 2.7 Persons/Lot

Total Lots 126 Lots

Peak to average ratio 25

Dilution from infiltration and inflow ratio 2.0

Average Sewer Flow =126 Lots x 2.7 Persons/Lot x 220 l/day/Person
=74,844 l/day
=0.87I/s

Maximum Sewer Flow =0.871/sx2.5x2.0
=4.3 I/s

There are existing connection points along Dunns Crossing Road to the existing SDC reticulated sewer
system.

2.3 Physical Constraints

At the Holmes Block, it is feasible to service part of the site from the existing gravity reticulation in
Dunn Crossing Road. That part of the site at the south-western end is not able to be serviced by
extending the existing reticulation by gravity means. Options included servicing part of the site from the
existing reticulation where practical, and then having a separate gravity system that conveys
wastewater from the rest of the site into a sewer pump station, and then pumped into the Council
reticulation. As an alternative, all of the site could drain to a pump station, and then be pumped into
Council infrastructure
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2.4 Additional Infrastructure Requirements
It maybe that some upgrading to existing infrastructure will be required. An alternative is to extend any

new reticulation through to a point on the Council system that has the capacity to accept the additional
flow.

2.5 Conclusions

From preliminary calculations, the block can be serviced under gravity internally. It will require a
pumping station to ultimately discharge into the existing Council network.
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3. Stormwater

3.1 Existing Stormwater Management

Rolleston has no stormwater reticulation network. All stormwater is discharged directly to ground via
soakage pits and basins

A resource consent for the discharge of stormwater will be required from ECan

Recent subdivisions to the north and south of the proposed rezoning site have utilised soakage to
ground for stormwater management.

3.2 Options for Stormwater Disposal

3.21 General

As there is no reticulated stormwater network then the only practical option is the disposal of
stormwater by way of pre-treatment of stormwater and discharge to ground. Discharge of private roof
water directly to ground can be made without pre-treatment.

The Geotechnical Investigation Report has been prepared (included as Appendix B). The report
indicates that sandy gravels are present at a depth of approximately 0.2m — 0.4m on the sites. These
soil conditions would allow for the effective discharge of stormwater to ground given that sandy gravels
are expected to be capable of an infiltration rate of at least 1000mm/hr.

A resource consent from ECan will be required in order to discharge water containing contaminants to
either surface water or ground. Stormwater from the development will need to be treated to remove
contaminants, to reduce the effects on the environment to be less than minor.

It is expected that the most feasible method of pre-treatment is the use of grass swales located within
the road reserve throughout the development. Additional treatment such as the use of a stormwater
pond or infiltration basin may be required prior to discharging to surface or groundwater.

Stormwater from roof areas is expected to be discharged to ground via individual on-site soakage
areas. During large duration events stormwater from roof areas will be directed to the road.

3.22  Discharge of Stormwater to Ground

Discharge of stormwater to ground has been utilised in recent subdivisions in Rolleston. Based on
similar investigations in the locality, the site should have good drainage characteristics which would
make discharge to ground feasible. Similar subdivisions in Rolleston have provided swales along the
roads, which then discharge into soakpits. Should kerb and channel be preferred over roadside
swales, a piped network would be required, which would discharge into an alternative treatment
system such as an infiltration base.

In general, the first flush stormwater (stormwater from the first 15 - 25mm of any storm) is more
polluted than stormwater runoff from later in a storm event. As a result, the first flush stormwater is
generally treated using treatment systems which provide higher levels of contaminant removal than the
treatment systems required for subsequent stormwater runoff. This first flush can be treated through a
swale system or infiltration basin. Stormwater runoff from large rainfall events, which exceed the first
15-25mm runoff threshold, can be discharged directly to ground using rapid infiltration trenches or
soakpits.

Flows in excess of the capacity of the primary system can be directed to the road as a secondary flow
path.
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3.2.3 Conclusion

Given the expected underlying ground characteristics and the topography of the site, disposal to
ground can be achieved feasibly.

It is therefore recommended that the development incorporates disposal of stormwater to ground as
the main means of disposal of stormwater from the development.

3.3 Estimated Contaminant Loadings

Contaminant loadings for the roading stormwater runoff have been estimated using the Auckland
Regional Council's TP10 document.

Following treatment using grassed swales with a nine minute retention time, the stormwater is
expected to have the following contaminant loadings:

Contaminant Expected Loading Following Swale Treatment
Sediment 16.3g/m3

Zinc 0.124g/m3

Copper 0.033g/m3

Total Petroleum Hydrocarbons 0.624g/m3

3.4 Conclusions

The area proposed for re-zoning is well suited to ground soakage as the primary method of stormwater
removal and this method has been successfully implemented in Rolleston

As with all ground soakage systems, the efficiency can decrease over time. However, by adopting a
conservative approach to the design of the systems, ensuring that there are adequate options for
future upgrading and making allowance for secondary flows, ground soakage systems can provide a
cost-effective long-term solution to stormwater disposal. There are alternatives that include the use of
proprietary treatment devices, but there are more costly to install, and there is a reluctance from
Council to accept them because they are more difficult to maintain than grassed areas.

Adequate measures would need to be implemented to ensure the effects of the discharge on the
underlying groundwater are reduced to an acceptable level using suitable treatment and attenuation
devices as required. The discharge will require a resource consent from ECan to discharge to ground.
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4. Water Supply

4.1 Outline Development Plan Servicing

At the Holmes Block, there is an existing 150 mm water main in Dunns Crossing road and a 100mm
main in Burnham Scholl Road.

The existing reticulation could be extended into the site, but some upgrading of the existing services

may be required. Council may also consider the need for a new well, and may ask for a small area of
land to be set aside for this purpose.

4.2 Required Demand

The proposed plan change includes re-zoning the site to cater for approximately 126 residential
properties.

The Christchurch City Council Infrastructure Design Standard (CCCIDS) (Draft 2007) sets the following
minimum design criteria for the design of sewerage reticulation.

Table 2 - Water Design Requirements

Total Additional Lots 126 Lots

Peak Living Zone Design Flow Rates 0.175 litres/second/connection

The peak expected domestic demand is therefore:

Peak Demand (Holmes Hub) =126 Lots x 0.175 I/s/connection
=22.05/s

The water supply reticulation should comply with the New Zealand Fire Service Fire Fighting Water
Supplies Code of Practice (SNZ PAS 4509:2003) for fire fighting flows, residual fire pressure and the
spacing of hydrants. Residential housing without sprinkler systems is classified as W3 under the code
of practice. Water demand for fire fighting is 25I/s as can be seen in Table 3.

Table 3 - New Zealand Fire Service Water Requirements

Water flow Additional water Water Storage Maximum
required withina | flow required number of
g:;z:f?:agirg :: radial distance within a radial Time Volume | fire hydrants
of 135m distance of 270m (min) (m3) to provide
(Ils) (Is) flow
W3 12.5 12.5 30 45 2

The total peak demand can be estimated using the following formula:

Peak Demandrota = Demandirs riow + 0.5 X Peak Demandpomestic
=25l/s + 0.5 x 22.05I/s
=36.0//s.

In order to comply with the Fire Service Code of Practice the principal mains within the developments
must have a minimum size of 100mm diameter.
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4.3 Conclusions

The adjacent existing water reticulation system at the Holmes block allows the site to be serviced
easily with good connection points for the proposed residential development area.

A small utility allotment may also be required if the Council requires a well to be located on the site.
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5. Power supply

At the Holmes block, there is overhead and underground power reticulation along Dunns Crossing
Road, and overhead power along Burnham School Road. The reticulation is predominately 11kV —
33kV (high Voltage).

The block is located near the Rolleston District substation, and work is currently being carried out by
Orion to relieve the existing load and provide spare capacity. They have also advised that they have no
intention of undergrounding the existing overhead high voltage reticulation, and intend to upgrade the
existing 33kV line to a 66kV line in the near future.
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6. Telephone supply

We have received as-built plans from Telecom showing that there are existing telephone services
along Dunns Road. This reticulation is generally a 50 pair cable, and upgrading work to this is likely to
be required. The requirement for upgrading is unlikely to prohibit the development
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7. Summary

The site can be serviced for sewer by means of gravity sewer reticulation and a pumping station.

The site is suited to ground soakage as a method for disposal of stormwater. Suitable long term
solutions can be provided to dispose of stormwater on-site.

The site can be reticulated by potable water from the Council’'s water supply.

Connection to the Council's sewage and water reticulation will most likely require some upgrading to
existing services.

Planned upgrades to the power reticulation in Rolleston will mean sufficient power is available for the
block.

The telephone services will need to be upgraded to provide an adequate level of service.
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Appendix A

Development Site
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Appendix B

Geotechnical Report
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Proposed Plan Change at Rolleston Selwyn Plantation Board Ltd
Geotechnical Investigation Report

1. Introduction

11  General

Connell Wagner has been engaged by the Selwyn Plantation Board Ltd (SPBL) to provide surveying,
planning and engineering services in respect of the potential plan change request of two sites off
Dunns Crossing Road on the southern side of Rolleston. The two sites are herein referred to as the
Holmes Hub Site, and the Skellerup Block.

As part of the engineering services, it has been necessary to undertake a preliminary ground
investigation comprising test pits and soakage tests to support the proposed plan change.

This is the geotechnical factual report following the ground investigation undertaken by Connell

Wagner on 12 September 2008. The report summarises the geological, geotechnical and hydrological
conditions at the two sites.
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2. Summary and Conclusions

e Connell Wagner has been engaged by the Selwyn Plantation Board Ltd (SPBL) to provide
surveying, planning and engineering services in respect of the potential plan change request
of two sites off Dunns Crossing Road on the southern side of Rolleston.

e As part of the engineering services, it was necessary to undertake a preliminary ground
investigation comprising test pits and soak tests to support the proposed plan change.

e The object of the geotechnical investigation was to determine the geological, geotechnical
and hydrological properties of the ground.

e The two sites are located approximately 2km southwest of the township of Rolleston.

e The geology of the site is shown on the Institute of Geological and Nuclear Sciences (GNS)
geological map sheet 21: Christchurch, scale 1:250,000. The map indicates the site is
underlain by the Burnham Formation for the Otiran Stage of the Hawera Series.

o Test pit excavations were carried out on 12 September 2008 by Connell Wagner.

e Groundwater was not encountered in any of the test pits and it is therefore inferred to be
deeper than 1.5m below ground level (mbgl).

e The underlying geology comprises 1-3m thick stratal sets of gravel, intercalated with sand and
loess-silt layers. The seepage rates through the gravelly silt were observed to be slightly
lower than those measured in the gravels.

o Typical design soakage rates were in the order of 3x10- m?¥sec to 5x10-° m3/sec
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3. Scope of Work

3.1 Obijectives

The object of the geotechnical investigation was to determine the geological, geotechnical and
hydrological properties of the ground under the two sites.

3.2 Scope

The scope of the work for this investigation comprised of a geotechnical walk-over and assessment of
the two sites, the intrusive ground investigation including test pitting and the subsequent preparation of
this report.

3.3  Field Investigations

The ground investigations were undertaken on 12 September 2008 and comprised of a site walk over
by an engineering geologist and the excavation of three test pits on each site, with associated soak
tests. The results of these investigations are discussed in this report.

3.4 Report

This report has been divided into two sections, assessing each site separately. Section 4 presents the
data obtained for the Holmes Hub Site, whilst section 5 present the data obtained for the Skellerup
Block.
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4. Site Conditions — Holmes Hub Site

41  Site Description

The site is located approximately 2km southwest of Rolleston as shown in Figure 1, in Appendix A.
The site is bounded to the north by State Highway 1, to the east by Dunns Crossing Road and to the
south the site is bounded by Burnham School Road, to the west is agricultural pasture land.

The site is approximately 92ha and generally flat lying with a gradual slope towards the south and
south east. In the recent past the site was a wooded plantation, however the trees have been removed
and the roots were also raked out; no evidence of tree roots was observed during our investigations.
The site is currently divided into paddocks and used for agricultural dairy pasture purposes.

4.2 Regional Geology

The geology of the site is shown on the Institute of Geological and Nuclear Sciences (GNS) geological
map sheet 21: Christchurch, scale 1:250,000. The map indicates the site is underlain by the Burnham
Formation for the Otiran Stage of the Hawera Series. The unit comprises a sandy matrix-supported
massive gravel, often with long-axis pebble alignment and stratal sets 1 to 3m thick, intercalated with
minor lenticular sand and loess-silt layers (Browne, 2002). Our site investigations essentially confirmed
the published geology.

4.3  Regional Earthquake Hazard

During our site investigation we observed no signs of active faulting and published information
indicates that no active faults cross the site. GNS indicates peak ground acceleration, expected at 10%
probability in the next 50 years for this site to be 0.2 t0 0.3 g.

4.4  Subsurface Investigations
44.1 Test Pits

Three test pits were excavated at the site on 12 September 2008 by Connell Wagner. The test pit logs
are included in Appendix B. The test pits showed a thin layer of silty and sandy topsoil overlaying
sandy gravel. The gravel was logged as ‘Sandy GRAVEL with cobbles and minor boulders. Mid brown,
medium to coarse grained, rounded, gap graded, near horizontal long-axis pebble alignment. Moist’.

The test pits were terminated at between 1.4 - 1.5m and soak tests were carried out.

4.5 In-situ Testing
451 Soak Tests

The Department of Building and Housing describes a field soak test procedure in clause E1: surface
water of the building code. The method requires a borehole 100-150mm diameter to be drilled in which
the soakage test is then carried out. The test requires the hole to be filled with water and the level
maintained for a minimum of four hours after which the rate of the drop in water level is recorded.

The soak tests carried out on the Holmes site were not done according to this standard method; due to
underlying gravel strata, it would not have been possible to drill a borehole 100-150mm diameter due
to the cobbles and boulders present, many of which were greater than 100mm, also the borehole
would not have remained open without support from a casing. The flow rate of water out from the
gravels meant that it would not have likely been possible to keep the water level constant for the 4
hours required.

The soak tests were instead carried out in the test pit excavations. The dimensions of the pit were
recorded prior to 0.5 to 1.0m of water being pumped into the pit. The rate of water seepage out from
the pit was then recorded.

The time was recorded for each 100mm drop in the level of water in the pit. The detailed results are

presented in Appendix C, and summarised in Figure 4 and Table 1 below:
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Table 1: Flow Rates observed in the soak tests

L
(m¥/sec) (m¥/sec)

TR

H-2 05 §8§ X 11 833 ((LLJ)) 1x10%

05 |0

(L) Lower limit

4.6 Groundwater

(U) Upper Limit

Groundwater was not encountered in any of the test pits and it is therefore inferred to be deeper than
1.5m below ground level (mbgl). Our previous investigations in the overall Rolleston area indicated that
groundwater is generally located at depth.

Connell Wagner
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9. Site Conditions — Skellerup Block

5.1  Site Description

The site is located approximately 2km southwest of Rolleston as shown in Figure 1, in Appendix A.
The site is bounded to the east by Dunns Crossing Road; to the west, north and south there is
agricultural pasture land.

The site is approximately 73ha and generally flat lying with a gradual slope towards the south and
south east. In the recent past the site was a wooded plantation, however the trees have been removed
and evidence of tree roots was observed during our investigations. The site is currently divided into
paddocks and used for agricultural dairy pasture purposes.

5.2 Regional Geology

The geology of the site is shown on the Institute of Geological and Nuclear Sciences (GNS) geological
map sheet 21: Christchurch, scale 1:250,000. The map indicates the site is underlain by the Burnham
Formation for the Otiran Stage of the Hawera Series. The unit comprises a sandy matrix-supported
massive gravel, often with long-axis pebble alignment and stratal sets 1-3m thick, intercalated with
minor lenticular sand and loess-silt layers (Browne, 2002). Our site investigations essentially confirmed
the published geology.

5.3  Regional Earthquake Hazard

During our site investigation we observed no signs of active faulting and published information
indicates that no active faults cross the site. GNS indicates peak ground acceleration, expected at 10%
probability in the next 50 years for this site to be 0.2 t0 0.3 g.

5.4  Subsurface Investigations
54.1 Test Pits

The test pit logs are included in Appendix D. The test pits showed a thin layer of silty and sandy topsoil
overlaying sandy gravel. The main soil stratum was logged as ‘Gravelly silt and silty sandy gravel with
cobbles and minor clay and boulders. Light brown, cohesive. Gravel is medium to coarse grained,
rounded, gap graded, near horizontal long-axis pebble alignment. Sand is angular. Moist’. Large tree
roots in the upper part.’

The test pits were terminated at between 1.4 - 1.5m and soak tests were carried out.

5.5 In-situ Testing
5.5.1 Soak Tests

The Department of Building and Housing describes a field soak test procedure in Clause E1: surface
water of the building code. The method requires a borehole 100-150mm diameter to be drilled in which
the soakage test is then carried out. The test requires the hole to be filled with water and the level
maintained for four hours after which the rate of the drop in water level is recorded.

The soak tests carried out on the Holmes site were not done according to this standard method; due to
mainly gravel strata. It would not have been possible to drill a borehole 100-150mm diameter due to
the cobbles and boulders being present, many of which were greater than 100mm, also the borehole
would not have remained open without support from a casing. The flow rate of water out from the
gravels meant that it would not have likely been possible to keep the water level constant for the 4
hours required.

The soak tests were instead carried out in the test pit excavations. The dimensions of the pit were
recorded prior to 0.5m of water being pumped into the pit. The rate of water seepage out from the pit
was then recorded.
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0.5m of water depth was pumped into the pits and the time was recorded for each 100mm drop in the
level of water in the pit. The results are presented in Appendix E, in Figure 4 in Appendix A and
summarised in Table 1 below:

Table 2: Flow Rates observed in the soak tests

| g |
(m3¥/sec) (m¥/sec)

51 05 o) ((b)) 5.0x 105

52 05 X ((LLJ)) 10X 105

53 0.2 Saxy ((LLJ)) 5.0 x 104

(L) Lower limit ~ (U) Upper Limit

5.6  Groundwater

Groundwater was not encountered in any of the test pits and it is therefore inferred to be deeper than
1.5m below ground level (mbgl). Our previous investigations in the overall Rolleston area indicated that
groundwater is generally located at depth.
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6. Summary

6.1 Holmes Hub Site

The geology encountered in the test pits was generally sandy gravel and the soak tests were therefore
undertaken in these materials. As described in Section 4.2, the Burnham Formation comprises 1-3m
thick stratal sets of gravel, intercalated with sand and loess-silt layers. The inferred seepage rates
through the sandy gravels were fairly consistent across the site. It is inferred however, that there may
be lenses of loess silt within the areas in which storm water management is proposed, if this is the
case the soakage rates are likely to be lower than those observed on site. For this reason, a factor of
safety has been added to the calculated rates to provide a preliminary design soakage rate of 1x10
m3/sec.

6.2  Skellerup Block

The geology encountered in the test pits was generally gravelly silt with some silty sandy gravel. The
geology was found to vary across the site and this is reflected in the range of inferred seepage rates.
The observed rates through the gravels were faster than those through the silts. A lower bound design
soakage rate of 1x10- m3/sec has therefore been adopted to account for the variability of the ground
across the site.
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/. Limitations

We have prepared this report in accordance with the brief as provided. The contents of the report are
for the sole use of the Client and no responsibility or liability will be accepted to any third party. Data or
opinions contained within the report may not be used in other contexts or for any other purposes
without our prior review and agreement.

The recommendations in this report are based on data collected at specific locations and by using
shallow test pits with limited site coverage. Only a finite amount of information has been collected to
meet the specific financial and technical requirements of the Client's brief and this report does not
purport to completely describe all the site characteristics and properties. The nature and continuity of
the ground between test locations has been inferred using experience and judgment and it must be
appreciated that actual conditions could vary from the assumed model.

Subsurface conditions relevant to construction works should be assessed by contractors who can
make their own interpretation of the factual data provided. They should perform any additional tests as
necessary for their own purposes.

Subsurface conditions, such as groundwater levels, can change over time. This should be borne in
mind, particularly if the report is used after a protracted delay.

This report is not to be reproduced either wholly or in part without our prior written permission.
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Appendix B

TEST PIT LOGS AND EXPLANATORY NOTES - HOLMES HUB SITE
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Connell Wagner Open Excavation Log TP H-1
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Test Pit No.
Connell Wagner Open Excavation Log TP H-2
T — Client Location (measured using hand held GPS) Date
Connell Wagner Limited Telephone: | Selwyn Plantation Board Ltd 1547734, 5171797 12/09/2008
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GENERAL NOTES

This site investigation was carried out in accordance with described in the New Zealand Geotechnical Society’s
“Guidelines for the Field Description of Soils and Rocks in Engineering Use” for the specific purpose and client
as defined in the introductory section(s) of this document. The report should not be used by other parties or for
other purposes without prior consultation with Connell Wagner, as it may not contain adequate or appropriate
information.

LOGGING

The information on the Logs (Boreholes, Test Pits, Natural Exposures etc.) has been based on a visual and
tactile assessment except at the discrete locations where test information has been reported (eg field and/or
laboratory results).

Reference should be made to our standard sheets for the definition of our logging procedures (Soil and/or Rock
Descriptions, as appropriate).

GROUNDWATER

Unless otherwise indicated, the water levels given on the logs are the levels of free water or seepage in the test
hole recorded at the given time of measuring. The measured ground water level may be affected by the method
of investigation (for example, if rotary drilling is utilised, drilling fluids will be pumped into the ground).

The actual groundwater level may differ from the recorded level depending on material permeabilities. Further
variations of this level could occur with time due to such effects as seasonal and tidal fluctuations or construction
activities.

Final confirmation of levels can only be made by appropriate instrumentation techniques and programmes.

SAMPLING

Samples extracted during the fieldwork phase of a site investigation may be ‘disturbed’ or ‘undisturbed’ (as
indicated on the logs) depending on the intended mature and purpose of the sample as well as the practicable
method of extraction, transportation, extrusion and testing. This aspect should be taken into account when
assessing test results which must of necessity reflect the effects of such disturbance.

Generally, ‘disturbed’ samples would be suitable for visual identification, moisture content determination,
Atterberg Limits testing, compaction and California bearing ratio (CBR) testing, amongst others.

The amount sampled is also a limiting factor in the suitability for testing purposes, for example, a minimum of
10 kg is necessary for compaction and CBR testing.

‘Undisturbed’ samples are normally necessary for laboratory testing such as shrink-swell tests. These samples
are obtained by pushing a thin-walled, mild steel tube with a machined cutting edge into the soil, and extracting
the assembly. The soil (normally of nominal 50 mm diameter) is extruded at the laboratory prior to testing.

LABORATORY TESTING

Laboratory testing is normally carried out in accordance with relevant British, Australian or New Zealand
Standards (eg AS1289) or to State Roads Authoities or TransitNZ Standards where specified. All testing is
carried out in ISO9001 laboratories unless prior agreements are made between Connell Wagner and the client.

Where tests are used which are not covered by Standard procedures, the method details are provided in the
report.

All soil properties (as measured by laboratory testing) exhibit inherent variability and thus a certain statistical
number of tests is required in order to predict an average property with any degree of confidence. The site
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variability of soil strata, future changes in moisture and other conditions and the discrete sampling positions must
also be considered when assessing the representative nature of the laboratory programme.

Certain laboratory tests provide interpreted soil properties as derived by conventional mathematical procedures.
The applicability of such properties to engineering design must be assessed with due regard to the site, sample
condition, procedure and the proposed development.

INTERPRETATION OF RESULTS

The discussion and any recommendations contained within this report are normally based on a site evaluation
from discrete test hole data. Generalised or idealised subsurface conditions (including any cross-sections
contained in the report) have been assumed or prepared by interpolation and /or extrapolation of these data. As
such, these conditions are an interpretation and must be considered as a guide only.

CHANGE IN CONDITIONS

Local variations or anomalies in the generalised ground conditions used for this report can occur, particularly
between discrete test hole locations. Furthermore, certain design or construction procedures may have been
assumed in assessing the soil-structure interaction behaviour of the site.

Any change in design, in construction methods, or in ground conditions as noted during construction, from those
assumed in this report should be referred to Connell Wagner for appropriate assessment and comment.

FOUNDATION DEPTH

Where referred to in the report, the recommended depth of any foundation (piles, caissons, footings, etc.) is an
engineering estimate of the depth to which they should be constructed. The estimate is influenced and perhaps
limited by the fieldwork method and testing carried out in connection with the site investigation, and other
pertinent information as has been made available. The depth remains, however, an estimate and therefore liable
to variation. Foundation drawings, designs and specifications based upon this report should provide for variations
in the final depth depending upon the ground conditions at each point of support.

REPRODUCTION OF REPORTS

Where it is desired to reproduce the information contained in this report for the inclusion in the contract
documents or engineering specification of the subject development, such reproduction should include all of the
report, including appendices (if any).

This report is the subject of copyright and shall not be reproduced without the express permission of Connell
Wagner.
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Appendix C

RESULTS OF SOAK TESTS - HOLMES HUB SITE




Test No.

Conneil Wagner Soak Test in Open Excavation TP H-1
D

Client Location (measured using hand held GPS) Date
Connell Wagner Limited Telephone: Selwyn Plantation Board Ltd 1547696 , 5172033 12/09/2008
195 Hereford St. (PO Box 1061 +64 3 366 0821 Project Engineer Weather Conditions Job Number
Christchurch New Zealand Facsimile:
¥643379.6955 SPBL Rolleston Plan Change CG cloudy/dry 36951-001
Test Pit Dimensions (m)
2.2
1.0
Depth of water added: 1.0 m above base of pit
Volume of water added: 22m’
Time taken for water to soak away:
Water depth (m) Time Flow Rate m’/sec
1 00:00 -
0.9 01:38 0.00224
0.8 03:50 0.00167
0.7 08:08 0.00085
0.6 15:20 0.00051
05 21:50 0.00056
04 28:10 0.00058
0.3 33:59 0.00063
0.2 37:49 0.00096
0.1 39:38 0.00202
0 40:27 0.00449

Flow rate of water into the ground

Water Depth Reduction with Time
1
[
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3
° 0.8 |
>
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S ~ 0.6 4
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g © 041
[
a)
@ 0.2
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s
00:00 05:00 10:00 15:00 20:00 25:00 30:00 35:00 40:00 45:00
Time (mm:ss)

Calculated Flow Rate

maximum 0.00449 m’/sec
minimun 0.00051 m’/sec
average 0.00082 m’lsec




Test No.
Connell YWagner Soak Test in Open Excavation TP H-2
__—""- Client Location (measured using hand held GPS) Date
Connell Wagner Limited Telephone: Selwyn Plantation Board Ltd 1547734, 5171797 12/09/2008
195 Hereford St. (PO Box 1061~ +64 3366 0821 [project Engineer Weather Condiions Job Number
Christchurch New Zealand Facsimile:
+643 379 6955 SPBL Rolleston Plan Change CG cloudy/dry 36951-001
Test Pit Dimensions (m)
2
1.0
Depth of water added: 0.5 m above base of pit
Volume of water added: 1.om®
Time taken for water to soak away:
Water depth (m) Time Flow Rate m*/sec
0.5 00:00 -
04 01:16 0.00263
0.3 02:38 0.00244
0.2 04:18 0.00200
0.1 05:53 0.00211
0 06:58 0.00308
Flow rate of water into the ground
Water Depth Reduction with Time
0.5
(4]
3
2 04 -
()
3
® - 03
Ea
£7% 02
a
& o1
]
=
0 ; ; ; ; ; ‘ ‘ ‘
00:00 05:00 10:00 15:00 20:00 25:00 30:00 35:00 40:00 45:00
Time (mm:ss)

Calculated Flow Rate
maximum

minimun

average

0.00308 m’/sec
0.00200 m°/sec
0.00245 m’/sec




Test No.
Conneil Wagner Soak Test in Open Excavation TP H-3
__—"" Client Location (measured using hand held GPS) Date
Connell Wagner Limited Telephone: Selwyn Plantation Board Ltd 1547283, 5171554 12/09/2008
195 Hereford St. (PO Box 1061~ +64 3366 0821 [project Engineer Weather Condiions Job Number
Christchurch New Zealand Facsimile:
+643 379 6955 SPBL Rolleston Plan Change CG cloudy/dry 36951-001
Test Pit Dimensions (m)
2.1
1.0
Depth of water added: 0.5 m above base of pit
Volume of water added: 1.05 m®
Time taken for water to soak away:
Water depth (m) Time Flow Rate m’/sec
0.5 00:00 -
04 01:37 0.00216
0.3 03:25 0.00194
0.2 05:32 0.00165
0.1 07:23 0.00189
0 08:23 0.00350
Flow rate of water into the ground
Water Depth Reduction with Time
0.5
(4]
3
2 04 -
()
3
® - 03
Ea
£7% 02
a
& o1
]
=
0 ; ; ; ; ; ; ; ‘
00:00 05:00 10:00 15:00 20:00 25:00 30:00 35:00 40:00 45:00
Time (mm:ss)

Calculated Flow Rate
maximum

minimun

average

0.00350 m’/sec
0.00165 m’/sec
0.00191 m°/sec
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Appendix D

TEST PIT LOGS AND EXPLANATORY NOTES - SKELLERUP BLOCK




Test Pit No.
Connell Wagner Open Excavation Log TP S-1
e T Client Location (measured using hand held GPS) Date
Connell Wagner Limited Telephone: | Selwyn Plantation Board Ltd 1548839, 5169926 12/09/2008
195 Hereford St. (PO Box 1061 +64 3366 0821 (5o Logged By Weather Conditions [Job Number
Christchurch New Zealand Facsimile:
6433796955 | SPBL Rolleston Plan Change CG cloudy & dry 36951-001
Undrained Shear Strength (kPa)
— FACE 1 — FACE 2 Measured Using a Hand Held Shear Vane'
B 8 B 8
3 = S 3 = IS 25 50 75 100 125 150
2l £ | & 5 £ | & >
= 2 = SOIL DESCRIPTION: = 3 = SOIL DESCRIPTION: Scala Penetrometer Test X
@ Colour, structure, weathering, subordinate/ main / minor @ Colour, structure, weathering, subordinate/ main / minor | (Blows/ 150mm)
COMPONENTS. COMPONENTS. 2 4 6 8 10 12
N Grass over silty TOPSOIL, brown, moist with large tree i
N oots i
o o |Gravelly SILT with cobbles and minor clay and boulders.
oo |Light brown, cohesive. Gravel is medium to coarse
0o |grained, rounded, gap graded, near horizontal long-axis
0o |Pebble alignment. Moist. Large tree roots in the upper
0Xo |Part.
05 [*.%, 05
x
| oo .
X
) N
X
) N
X
) N
X
) N
X
) N
X
) N
X
) N
X
) N
T %% 1]
x
| o o N
x
o o
x
o o
x
o o
x
o o
x
o o
x
o o
x
oy N
End of Test pit at 1.4m (Target depth)
15 1.5
2 2
25 | 25 |
Test Description Notes Pit dimensions
1 - Hand held shear vane test in accordance with BS1377:1990 Groundwater not encountered l:l 1.0m
2 - Scala Penetrometer Test in accordance with NZS4402:1986 for the first three meters Soak test undertaken and reported separately 2.0m




Test Pit No.
. T Clent Location (measured using hand held GPS) Date
Connell Wagner Limited Telephone: | Selwyn Plantation Board Ltd 1549448, 5169261 12/09/2008
195 Hereford St. (PO Box 1061 +64 3366 0821 (5o Logged By Weather Conditions [Job Number
Christchurch New Zealand Facsimile:
6433796955 | SPB| Rolleston Plan Change CG cloudy & dry 36951-001
Undrained Shear Strength (kPa)
— FACE 1 — FACE 2 Measured Using a Hand Held Shear Vane'
B 2 B 2
3 = S 3 = IS 25 50 75 100 125 150
5| £ | & =l 5 |2 :
= 2 = SOIL DESCRIPTION: = 3 = SOIL DESCRIPTION: Scala Penetrometer Test X
@ Colour, structure, weathering, subordinate/ main / minor @ Colour, structure, weathering, subordinate/ main / minor |(Blows/ 150mm)
COMPONENTS. COMPONENTS. s 4 6 8 10 12
Grass over silty TOPSOIL, with large tree roots up to 60mm
N diameter, brown, moist. N
|¥oXo |Gravelly SILT with boulders and minor clay. Light brown, |
XX |cohesive. Gravel is medium to coarse grained, rounded,
* 5 |9ap graded, near horizontal long-axis pebble alignment.
XX |Moist. Large tree roots in the upper part.
X X
o o
X X
o o
X X
o o
05 |*.%o 0.5
X X
| oo .
X X
) N
X X
) N
X X
) N
X X
) N
X X
) N
X X
) N
X X
) N
X X
) N
T %% 1]
X X
| o o N
X X
o o
X X
o o
X X
o o
X X
o o
X X
o o
X X
o o
X X
| oo .
X X
| oo .
15 X X 1.57
B End of Test pit at 1.5m (Target depth) |
2 2
25 | 25 |
Test Description Notes Pit dimensions
1 - Hand held shear vane test in accordance with BS1377:1990 Groundwater not encountered l:l 1.0m
2 - Scala Penetrometer Test in accordance with NZS4402:1986 for the first three meters Soak test undertaken and reported separately 1.9m




Test Pit No.
Connell 'mfagner Open Excavation Log TP S-3
D Client Location (measured using hand held GPS) Date
Connell Wagner Limited Telephone: | Selwyn Plantation Board Ltd 1548668, 5169475 12/09/2008
195 Hereford St. (PO Box 1061 +64 3366 0821 (5o Logged By Weather Conditions [Job Number
Christchurch New Zealand Facsimile:
6433796955 | SPBL Rolleston Plan Change CG cloudy & dry 36951-001
Undrained Shear Strength (kPa)
— FACE 1 — FACE 2 Measured Using a Hand Held Shear Vane'
B 8 B 8
3 = S 3 = IS 25 50 75 100 125 150
© £ oy © £ Y >
= 3 = SOIL DESCRIPTION: = g = SOIL DESCRIPTION: Scala Penetrometer Test X
@ Colour, structure, weathering, subordinate/ main / minor @ Colour, structure, weathering, subordinate/ main / minor | (Blows/ 150mm)
COMPONENTS. COMPONENTS. s 4 6 8 10 12
Grass over silty TOPSOIL, with large tree roots up to 60mm
N diameter, brown, moist. N
%% [Sitty Sandy GRAVEL with minor cobbles yellowish brown, |
X |rounded, gap graded, near horizontal long-axis pebble
*Xo |alignment. Sand is angular. Moist. Large tree roots in the
XX |upper part.
X X
o o
X X
o o
X X
o o
05 [*.%, 05
X X
| © o .
X X
| o’0 N
X X
) N
X X
) N
X X
) N
X X
|o"0 N
X X
|o"0 N
X X
0”0 N
X X
) N
T %% 1]
X X
f oo N
X X
o o
X X
o o
X X
o o
X X
o o
X X
o o
X X
o o
X X
o o N
End of Test pit at 1.4m (Target depth)
15 15
2 2
25 | 25 |
Test Description Notes Pit dimensions
1 - Hand held shear vane test in accordance with BS1377:1990 Groundwater not encountered l:l 1.0m
2 - Scala Penetrometer Test in accordance with NZS4402:1986 for the first three meters Soak test undertaken and reported separately 2.0m




GENERAL NOTES

This site investigation was carried out in accordance with described in the New Zealand Geotechnical Society’s
“Guidelines for the Field Description of Soils and Rocks in Engineering Use” for the specific purpose and client
as defined in the introductory section(s) of this document. The report should not be used by other parties or for
other purposes without prior consultation with Connell Wagner, as it may not contain adequate or appropriate
information.

LOGGING

The information on the Logs (Boreholes, Test Pits, Natural Exposures etc.) has been based on a visual and
tactile assessment except at the discrete locations where test information has been reported (eg field and/or
laboratory results).

Reference should be made to our standard sheets for the definition of our logging procedures (Soil and/or Rock
Descriptions, as appropriate).

GROUNDWATER

Unless otherwise indicated, the water levels given on the logs are the levels of free water or seepage in the test
hole recorded at the given time of measuring. The measured ground water level may be affected by the method
of investigation (for example, if rotary drilling is utilised, drilling fluids will be pumped into the ground).

The actual groundwater level may differ from the recorded level depending on material permeabilities. Further
variations of this level could occur with time due to such effects as seasonal and tidal fluctuations or construction
activities.

Final confirmation of levels can only be made by appropriate instrumentation techniques and programmes.

SAMPLING

Samples extracted during the fieldwork phase of a site investigation may be ‘disturbed’ or ‘undisturbed’ (as
indicated on the logs) depending on the intended mature and purpose of the sample as well as the practicable
method of extraction, transportation, extrusion and testing. This aspect should be taken into account when
assessing test results which must of necessity reflect the effects of such disturbance.

Generally, ‘disturbed’ samples would be suitable for visual identification, moisture content determination,
Atterberg Limits testing, compaction and California bearing ratio (CBR) testing, amongst others.

The amount sampled is also a limiting factor in the suitability for testing purposes, for example, a minimum of
10 kg is necessary for compaction and CBR testing.

‘Undisturbed’ samples are normally necessary for laboratory testing such as shrink-swell tests. These samples
are obtained by pushing a thin-walled, mild steel tube with a machined cutting edge into the soil, and extracting
the assembly. The soil (normally of nominal 50 mm diameter) is extruded at the laboratory prior to testing.

LABORATORY TESTING

Laboratory testing is normally carried out in accordance with relevant British, Australian or New Zealand
Standards (eg AS1289) or to State Roads Authoities or TransitNZ Standards where specified. All testing is
carried out in ISO9001 laboratories unless prior agreements are made between Connell Wagner and the client.

Where tests are used which are not covered by Standard procedures, the method details are provided in the
report.

All soil properties (as measured by laboratory testing) exhibit inherent variability and thus a certain statistical
number of tests is required in order to predict an average property with any degree of confidence. The site

Connell Wagner
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variability of soil strata, future changes in moisture and other conditions and the discrete sampling positions must
also be considered when assessing the representative nature of the laboratory programme.

Certain laboratory tests provide interpreted soil properties as derived by conventional mathematical procedures.
The applicability of such properties to engineering design must be assessed with due regard to the site, sample
condition, procedure and the proposed development.

INTERPRETATION OF RESULTS

The discussion and any recommendations contained within this report are normally based on a site evaluation
from discrete test hole data. Generalised or idealised subsurface conditions (including any cross-sections
contained in the report) have been assumed or prepared by interpolation and /or extrapolation of these data. As
such, these conditions are an interpretation and must be considered as a guide only.

CHANGE IN CONDITIONS

Local variations or anomalies in the generalised ground conditions used for this report can occur, particularly
between discrete test hole locations. Furthermore, certain design or construction procedures may have been
assumed in assessing the soil-structure interaction behaviour of the site.

Any change in design, in construction methods, or in ground conditions as noted during construction, from those
assumed in this report should be referred to Connell Wagner for appropriate assessment and comment.

FOUNDATION DEPTH

Where referred to in the report, the recommended depth of any foundation (piles, caissons, footings, etc.) is an
engineering estimate of the depth to which they should be constructed. The estimate is influenced and perhaps
limited by the fieldwork method and testing carried out in connection with the site investigation, and other
pertinent information as has been made available. The depth remains, however, an estimate and therefore liable
to variation. Foundation drawings, designs and specifications based upon this report should provide for variations
in the final depth depending upon the ground conditions at each point of support.

REPRODUCTION OF REPORTS

Where it is desired to reproduce the information contained in this report for the inclusion in the contract
documents or engineering specification of the subject development, such reproduction should include all of the
report, including appendices (if any).

This report is the subject of copyright and shall not be reproduced without the express permission of Connell
Wagner.

Connell Wagner
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Appendix E

RESULTS OF SOAK TESTS - SKELLERUP BLOCK




Test No.
Conneill Wagner Soak Test in Open Excavation TP S-1
__-‘-— Client Location (measured using hand held GPS) Date
Connell Wagner Limited Telephone: Selwyn Plantation Board Ltd 1548839, 5169926 12/09/2008
195 Hereford St. (PO Box 1061~ +64 3366 0821 [project Engineer Weather Condiions Job Number
Christchurch New Zealand Facsimile:
+643 379 6955 SPBL Rolleston Plan Change CG cloudy/dry 36951-001
Test Pit Dimensions (m)
2.0
1.0
Depth of water added: 0.5 m above base of pit
Volume of water added: 1.om®
Time taken for water to soak away:
Water depth (m) Time Flow Rate m’/sec
0.5 00:00 -
04 05:10 0.00065
0.3 10:45 0.00060
0.2 17:44 0.00048
0.1 22:54 0.00065
0 28:28 0.00060
Flow rate of water into the ground
Water Depth Reduction with Time
0.5
(4]
3
2 04 -
()
3
® - 03
Ea
£7% 02
a
& o1
]
=
0 ; ; ; ; ; ; ; ‘
00:00 05:00 10:00 15:00 20:00 25:00 30:00 35:00 40:00 45:00
Time (mm:ss)

Calculated Flow Rate
maximum

minimun

average

0.00065 m’/sec
0.00048 m’/sec
0.00059 m’sec




Test No.

Connell Wagner Soak Test in Open Excavation TP S-2
.

Client Location (measured using hand held GPS) Date
Connell Wagner Limited Telephone: Selwyn Plantation Board Ltd 1549448, 5169261 12/09/2008
195 Hereford St. (PO Box 1061 +64 3366 0821 [project Engineer Weather Condiions Job Number
Christchurch New Zealand Facsimile:
+643 379 6955 SPBL Rolleston Plan Change CG cloudy/dry 36951-001
Test Pit Dimensions (m)
1.9
1.0
Depth of water added: 0.5 m above base of pit
Volume of water added: 0.95m’
Time taken for water to soak away:
Water depth (m) Time Flow Rate m’/sec
0.5 00:00 -
0.4
0.3 44:06 0.00014
0.2 Test terminated
0.1
0

Flow rate of water into the ground

Water Depth Reduction with Time

Water Depth (m above base

00:00 05:00 10:00 15:00 20:00 25:00 30:00 35:00 40:00 45:00

Time (mm:ss)

Calculated Flow Rate
maximum 0.00014 m’/sec
minimun 0.00014 m’lsec
average 0.00014 m’sec




Test No.

Connell Wagner Soak Test in Open Excavation TP S-3
__-‘"- Client Location (measured using hand held GPS) Date
Connell Wagner Limited Telephone: Selwyn Plantation Board Ltd 1548668, 5169475 12/09/2008
195 Hereford St. (PO Box 1061~ +64 3366 0821 [project Engineer Weather Condiions Job Number
Christchurch New Zealand Facsimile:
+643 379 6955 SPBL Rolleston Plan Change CG cloudy/dry 36951-001
Test Pit Dimensions (m)
2.0
1.0
Depth of water added: 0.2 m above base of pit
Volume of water added: 04m’
Time taken for water to soak away:
Water depth (m) Time Flow Rate m’/sec
0.5
02 Unable to fill pit to 0.5m due to
03 infiltration rate
0.2 00:00 -
0.1 00:38 0.00526
0 01:02 0.00833
Flow rate of water into the ground
Water Depth Reduction with Time
0.5
(4]
@
2 04
()
3
® - 03
Es
£ 02
A
& o1
]
2
0 X ; ; ;
00:00 01:00 02:00 03:00 04:00 05:00
Time (mm:ss)
Calculated Flow Rate
maximum 0.00833 m’/sec
minimun 0.00526 m’/sec

average

0.00680 m’/sec
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