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Appendix 11.2 Central
Appendix 11.2.1 St Heliers

St Heliers character statement

1. St Heliers character overlay approach

The St Heliers Character Overlay utilises controls that seek to retain and enhance the character of St Heliers.
Based on an understanding of the historic development and analysis of the urban character of St Heliers village,
the elements which contribute to character of the different street environments have been identified.

Surviving early buildings in the centre are an important asset. Sympathetic development will provide a high
quality, authentic identity by reinforcing the village's unique qualities in each of the character dimensions. The
intention is not to 'freeze' the built environment. It is proposed that having defined the elements that give
particular character to the area that change can be managed to protect the distinctive character of the village.
Innovative and congruent development likely to add to the attributes of St Heliers village will be encouraged
under such a regime.

Traffic and Parking

Tamaki Drive is part of the scenic route that extends eastwards from Auckland's central business district. It is a
popular tourist route and is used extensively by cyclists, joggers, roller-bladers and other recreational users.
The demand for parking generally falls into three broad categories: residential, commuter and visitor (comprising
shoppers, tourists, visiting business people etc). Each group has unique parking requirements. Consequently,
traffic and parking conditions vary considerably throughout the year depending on the season, the time of day
and weather conditions.

As with other traditional commercial areas throughout Auckland, much of St Heliers was developed before cars
were widely used, so many established commercial premises do not provide on-site car parking. This places
pressure on the available on-street parking. Feedback from the community indicates that parking is considered
a problem in St Heliers, because most of the available parking spaces in the commercial area are often
occupied. This inconvenience may deter shoppers and others from visiting the area and prevent local
businesses from achieving their full potential. At times there is difficulty when delivery vehicles double-park to
deliver goods and prevent vehicles from travelling freely through the village area.

Pedestrian access to and around the village is currently functional with footpaths of reasonable width and
condition. However, there is conflict between the location of pedestrian crossings on both Tamaki Drive and St
Heliers Bay Road and vehicular traffic. Feedback from the community also raised concerns regarding the
location of bus stops adjacent to café/restaurant establishments with outdoor dining.

To address these concerns a parking plan is being developed for St Heliers. This will develop short and long
term strategies to address the traffic and carparking concerns for St Heliers.

The character overlay provides for an exemption from the required parking spaces in certain circumstances to
retain and encourage the continuity of retail frontages.

Open Space
Open space is an important part of the fabric of St Heliers. It has many layers - parks, reserves, streets,

beaches and trees. While these controls seek to maintain and enhance the character of St Heliers village, it is
acknowledged that the design and appearance of works within open space will affect its character. Therefore,
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the council will promote works within the open space, both adjacent to and within the character overlay area,
that are sympathetic to the aim of the St Heliers local centre.

2. Description — Character Definition

History

Te Pani-o-Horoiwi (Achilles Point) and Karaka Bay are of historic significance to Auckland. The headland around
the present Glover Park was fortified and formed part of a network of fortified pa that protected the navigable
passages within the Hauraki Gulf. Karaka Bay was one of the locations around the country chosen for the
signing of the Treaty of Waitangi.

The first auction of large blocks of land from the recently surveyed Ngati Paoa Tamaki Block took place in 1842
and St Heliers began as a number of settler farms. In the early 1880s farmland was subdivided in order to
develop a 'model' seaside suburb of Auckland. With the completion of the wharf in 1882 St Heliers was initially
popular as a holiday destination. Improved bus services affected the ferry services profitability and contributed to
the wharf being demolished in 1930. With the opening of Tamaki Drive in 1931 the rate of growth accelerated
further, and the village centre provided most services, supplies and entertainment for the surrounding
community.

The urban structure and street pattern of St Heliers was based on a planned seaside settlement which has
resulted in the existing grid with streets running perpendicular to Tamaki Drive and the waterfront and is a
distinctive feature of this centre. The centre retains a range of building types from different periods which provide
evidence of the historic development of the centre and how it has changed over time.

Landscape

St Heliers Bay is the eastern-most bay of a repeated pattern of small beaches separated by headlands and
cliffs, forming a scalloped profile along Tamaki Drive. The bay lies between the prominent Waitemata Sandstone
cliffs at Ladies Bay to the east, and the headland to the west at Kohimarama. The town centre forms the
seafront focus of St Heliers Bay and is orientated towards its coastal setting. It is located on flat land set at the
base of a small topographic amphitheatre, surrounded by residential development on the land sloping upwards
to the south. The surrounding residential development has views of the village, the Waitemata Harbour and
beyond. The large expanse of Vellenoweth Green, two large Moreton Bay Fig trees and the beach reserve along
Tamaki Drive define the western entrance to the centre. Beyond Turua the land rises towards Achilles Point
marking the eastern end of the centre.

Urban Structure

The urban structure of St Heliers is based on the intersection of Tamaki Drive and St Heliers Bay Road at the
waterfront and the fact that only these two roads connect continuously with the centre's hinterland. This
explains the existing structure of primary and secondary commercial frontages and differentiation of character
within St Heliers.

The grid street network in its amphitheatre setting, adjacent to a large open space and foreshore, defines the
seaside village character of the town centre. The grid is modified and distorted inland as the topography
becomes more elevated. Tamaki Drive stretches along the coastline, and the open space, harbour views form an
important component of the character of the scenic entrance to the centre from the west. The retail precinct has
a suburban character and is a compact, mixed use, pedestrian orientated centre. There is a wide variety of
commercial, retail, restaurant/café premises as well as community facilities such as the St Heliers Community
Library, the War Memorial Hall and police station. There is generally an integrated relationship between the
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village centre and the residential neighbourhood and the village has developed as an integral feature of the area.
Streetscape

The streetscape is the public realm from which we experience the character and amenity of a place. It is
considered that there is generally a good relationship between the public and private realms on St Heliers Bay
Road. With adequate sidewalks and continuous building frontages where windows, doors and verandahs are
orientated towards the sidewalk forming a continuous street wall. The public realm on adjacent streets contrasts
with the core area due to the lack of continuous frontage, set back of residential buildings and increased vehicle
crossings for residential uses. The public realm along Tamaki Drive is defined by the relationship between the
urban and coastal edges of the street. The distinctive Moreton Bay fig trees, Vellenoweth Green and residential
and commercial development on the southern side of Tamaki Drive complement the seaside character along the
water's edge. The point at which St Heliers Bay Road and Tamaki Drive intersect creates a focal point for the
village.

Built Environment

St Heliers Bay Road and Tamaki Drive are streets characterised by continuity of retail frontages, while others
are characterised by a greater mix of use and building typology. Both these areas combine to establish the
overall character of the centre, while each has different and distinctive character elements.

The built environment at St Heliers is characterised by a diverse range of building types and styles. The pattern
of commercial development has been strongly influenced by the transport patterns to and from the bay. Early
buildings were of small-scale domestic type construction. The 1920's and 1930's established the pattern of
development and architectural form and it is this basic configuration that remains today, although some key
buildings have been demolished and others altered. The scale of buildings is generally small, with one or two
storeyed buildings on smaller lots. A few taller buildings exist, which are noticeably higher than the
predominantly one and two storey buildings. Some of the single story buildings have feature parapets that
strengthen the streets vertical element. Where larger development has occurred in the 1920's and 1930's the
facades have been articulated to give the appearance of individual smaller scale buildings. The majority of older
buildings have pitched roofs and this contributes to the character of the built environment, especially when
viewed from the surrounding residential properties. The character and scale of the surviving early buildings
establish a seaside character that is a primary asset of St Heliers.

The seaside location and lifestyle has resulted in an overall built pattern that connects the public and private
realms. An important built feature is the way public streets and private development meet at the common
boundary to create "in-between" spaces, such as porches, verandahs, terraces and courtyards that support the
seaside lifestyle.
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Appendix 11.2.2 Sylvia Park

Mt Wellington - Southdown (WEL-STH) Catchment Management Plan
Click here for PDF

Geotechnical completion report for earthworks
Click here for PDF
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1 INTRODUCTION

1.1 Background
This Catchment Management Plan (CMP) has been prepared for the Mt
Wellington-Southdown (WEL-STH) catchment (Plan 101) within Auckland on
behalf of Metrowater. It recommends options for improving and managing
stormwater flooding, water quality and foulwater collection over the next two
to three decades.
The CMP has been initiated in response to:
» a history of stormwater flooding within many parts of the catchment (Plan

102)
e poor wdter quality within the catchment's receiving waters (Manukau
- Harbour and Tamaki Estuary)
» the requirements of the Resource Management Act 1991 (RMA).
e the requirements of Auckland City’s Strategic Plan {OQutstanding Auckland
1996), and

» the international trend toward holistic or integrated catchment management
The CMP will be used to support applications to the Auckland Regional
Council (ARC) for the necessary resource consents.

1.2 Study Objectives
The objectives of the study were to:

1} Perform hydrologic and hydraulic analyses of the stormwater and
foulwater disposal systems.

2} ldentify the extent of flooding, and elements of the stormwater and
foulwater systems that are under-capacity.

3) Take account of the South Eastern Arterial (SEART) roading project and
its impact on the drainage systems.

4) Recommend remedial works for identified drainage problems,
incorporating water quality and environmental principles, and
demonstrating a sensitivity for community values.

5) Consult with local Community Boards, Iwi, the public, and interest groups,
to enable them to contribute fo catchment management.
ISSUE B MT WELLINGTON / SOUTHDOWN Page 7
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6) Produce a comprehensive CMP and apply for a resource consent under
the RMA. :

The study which supports this CMP has been conducted in four phases as
follows (Figure 1):

1) Preliminary

2) Data Collection
3) Consultative

4) Technical.

Phase 1 established the scope of the study, forward planning and preliminary
investigation. it included the preparation of the Issues report which helped
identify the study objectives. Although community consultation is a key
component of Phase 3, it is fundamental to the CMP and has therefore
occurred throughout the entire study. Phase 4 included the computation of
flood levels and the analysis and costing of remedial options. It was based on
the data collected in Phase 2.

1.3 Study Area
The WEL-STH catchment is located in the eastem half of the Auckland
isthmus and is bisected by the proposed SEART road link (Plan 101).
Catchment geology includes basaltic lava flows, Waitemata formation
sandstones and alluvial deposits (Plan 103).
The study area comprises two topographical stormwater catchments. The
analysis was therefore divided accordingly into two sub-areas referred to as
Area 1 and Area 2 respectively (Plans 101 and 104).
Stormwater drainage within Area 1 (580ha) comprises:
* stormwater discharge to ground soakage in upper reaches (50%) (Plan
104)
» stormwater discharge to a piped system in the middle and lower
catchment (35%)
» several enclosed sub-catchments in the upper reaches
+ a well developed pipe and channel system in the lower reaches
» discharge to the Manukau Harbour through two outfalls near Southdown.
ISSUE B MT WELLINGTON / SOUTHDOWN Page 8
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1.4

Stormwater drainage in Area 2 (290ha) comprises:

steep upper catchmenis

+ flat lower catchments

* arudimentary pipe system in the upper reaches

* a well developed pipe and channel system in the lower reaches

+ discharge to the Tamaki Estuary approximately 500m south of Pakuranga
Bridge.

The foulwater catchment has a total area of 780ha (Plan 104), coinciding
approximately with the boundary of the Area 1 stormwater catchment. The
Carbine Road foulwater catchment was not part of this study because it
already has a management plan (Carbine Road Sewer Investigation 1996).

This Report

This report follows three preliminary reports referred to as Volumes |, Il and
the Local Flooding Problems Report respectively. Volume | describes the
technical methodology that was proposed for the study (WEL-STH Catchment
Management Plan, Methods 1996). Volume 1l (Issues Report) supported
preliminary consultation by documenting identified issues, along with a range
of potential remedial options that could be considered further. It was based
on:

information gathered through a questionnaire leaflet distributed to all
residents and industries

e computer modelling

e site visits

e discussion with groups and individuals with local knowledge
e appraisal of past reports, pians and drainage works, and

¢ application of local and regional policy and design standards.

Catchment management issues and options are presented and discussed in
Section 2 of this report. The recommended options and their respective costs
are summarised in Section 3. A recommended order for implementing these
options is shown on Plan 300.

ISSUE B MT WELLINGTON / SOUTHDOWN Page 9
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Pians of the study area showing details of the foulwater and stormwater
models, the predicted flood hazard and recommended management and
remedial works options are presented in a separate document.

Localised stormwater disposal problems identified through the questionnaire
leaflet, along with site management issues and remedial- options are
described in the Local Flooding Problems Report.

The findings of a water guality assessment are summarised in this CMP and
are reported in full separately (Mt Wellington-Southdown (WEL-STH) Water
Quality Assessment, 1997).

ISSUE B MT WELLINGTON / SCUTHDOWN Page 10
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2 CATCHMENT MANAGEMENT ISSUES AND OPTIONS

Catchment management issues were identified during Phase 1 of the study
and were described in the Issues Report. The report concluded that the main
issues for the WEL-STH catchment are:

- community involvement

- impact on aquatic fauna

- impact on groundwater availability and quality

- stormwater disposal and surface flooding

- foulwater disposal, and

- planning for and managing future development.

Following further analysis, these were grouped into the following three key
issues:

» stormwater flooding

+ water quality

+ foulwater collection

Options for dealing with these three key issues are described below.

2.1 Stormwater Flooding

Issues associated with stormwater flooding are discussed below and various
management options presented. These particular options recognise that the
catchment is highly developed (Plan 105) and that it already has extensive
private and public stormwater disposal infrastructure in place. The options
proposed are intended to meet Auckland City’s Watercourse Guidelines
(Appendix A}. The work is based on extensive hydrological and hydraulic
modelling which is described in detail in the Methods Report.

ISSUE B MT WELLINGTON / SOUTHDOWN Page 11
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2.1.1 Area 1 - Lower Catchment
2.1.1.1 Ann’s Creek Line

The Ann’s Creek Line drains the sub-caichment located on the eastern side

of Great South Road. It sireiches from Penrose Road and Commissariat

Road in the north, across the Auckland-Hamilton Motorway to the intersection

of Sylvia Park Road and Great South Road in the south (Plan 250). |t then
" discharges to the Manukau Harbour via Ann’s Creek.

The main stormwater system consists of two sub-systems, the first from the
Penrose Road area and the second from near Commissariat Road. Both sub-
systems pass beneath the Auckland-Hamilton Motorway and the proposed
SEART before converging to form a single pipeline near Sims Road (Plan
250).

Discussions with local residents and land owners, site investigations and
computer modelling revealed that the stormwater drainage system does not
satisfy Auckland City requirements at some locations. Plans 240 and 241
show the predicted extent of flooding for the 10, 50 and 100 year Average
Recurrence Interval (ARI) rainstorms. The main areas at risk are:

» Wilkie Place

» Great South Road

¢ Penrose Road to Holloway Place

» Holloway Place to Sims Road

* 1012 Great South Road, and

» Sylvia Park Road/Great South Road.

Each of these areas is discussed in more detail below.

Wilkie Place

Computer modeiling predicts ponding and high water levels within properties
adjacent to the inlet of the culvert in 14 Wilkie Place, and within properties
adjacent to the open channel upstream of the culvert. However, no habitable
floors would be inundated during the 100 year ARI rainstorm. The main
identified inadequacies with the stormwater system are as follows:

¢ The existing culvert beneath the Auckland-Hamilton Motorway does not
have sufficient capacity to discharge flows from large rainstorms without
raising water levels at the inlet.

e The watercourse is obstructed by several fences, producing backwater
effects and higher water levels. Several of these fences were broken by
_flows from a heavy rainstorm on 24 May 1997.

ISSUE B MT WELLINGTON / SCUTHDOWN Page 12
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e Blockage of the culvert inlet by flood debris is another potential risk that
would worsen the situation.

Owners of the properties along the watercourse also complained about:

e Child safety in relation to the watercourse
e Erosion of the bank due to shrinking and cracking during summer
o Health issues related to stagnant water in the watercourse during summer

+ Debris blockage contributing to high water levels through properties.

It is recommended that a second culvert be installed beneath the motorway to
reduce the risk of flooding. This would involve installing a 1200mm diameter
culvert alongside the existing 1050mm culvert to the 1600mm diameter pipe
installed as a part of SEART (Plan 300). Appropriately designed grilles
should be installed at the culvert inlet to reduce blockage and improve safety.
A cost estimate for these works is presented below:

Table 2.1 Wilkie Place Remedial Works

ltem Rate ($/m) Length (m) Cost ($)

1200 mm pipe 1,700 106 180,200

1600 mm pipe 2,220 23 51,060

Inlet Structure $45,000 (each) 45,000

Design (10%) ) 27,600

Contingency {15%) 41,400

Total 345,300
An appropriate maintenance regime would resolve the residents’ concerns
relating to stagnant water, erosion and culvert blockage.
Great South Road
A formal piped stormwater drainage system does not exist for the section of
Great South Road within the Area 1 catchment. Because the road overlies the
lower part of the Mt Wellington aquifer, which is mostly basalt and includes
sections which are fractured, stormwater drainage is mosily by localised
soakage. During winter months and particularly at times of heavy rainiall,
ponding occurs regularly at low points in the road, along with flooding of some
adjoining low-lying properties. The main causes of this are:
» Existing soakholes are not able to completely dispose of flows from the

road.

ISSUEB - MT WELLINGTON / SOUTHDOWN Page 13
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e Successive re-surfacing of Great South Road without corresponding
increases in kerb and driveway levels has significantly reduced gutter
capacity and the overall ability of the road to effectively convey stormwater
flows to disposal points.

o The number of cesspits on the road does not allow for complete disposal of
stormwater during heavy rainstorms. '

« Poor drainage from some adjoining properties results in additional
stormwater flows being discharged to the road.

There are two potential options for reducing the flooding risk. The first would
involve installing a new stormwater pipe and additional catch pits along most
of Gt South Road to collect road runoff only. The second option would
involve the following:

e Improve road drainage capacity by raising kerb and driveway levels, or
lowering the road surface

e Install additional cesspits and soakholes (this would require additional
investigative work to detetmine the best locations for soakholes).
Soakholes would also reduce overall stormwater volmes, thereby
improving receiving water quality.

 Also pipe some sections of the road to the existing Ann’s Creek line and
Industry Road line where possible.

It is recommended that the second option be adopted because it would be
more cost-effective. A cost estimate for this option is presented below.

Table 2.2 Great South Road Remedial Works

ltem Quantity Rate Cost ($)

Cesspits 6 1,000 ea 6,000

Soakholes TBD 60,000 (lump) 60,000

225 mm dia. pipe [ 200 m 380 ($/m) 76,000

375 mm dia. pipe | 560 m 450 ($/m) 252,000

Design & Supervision (10%) 39,400

Contingency (15%) 59,100

Total 492,500
Penrose Road to Holloway Place
Computer modelling indicates that the existing pipe system does not meet
Auckland City discharge capacity standards (10 year ARI), and for some
reaches does not have sufficient capacity to convey the 5 year ARI flow.
Flooding of Penrose Road occurs regularly at this location during periods of
heavy rainfall (Local Flooding Problems Report). Furthermore, the potential
exists for flooding of the Auckland-Hamilton Motorway in the event of a
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severe rainstorm {ARI greater than 10 years). it is recommended that the
existing pipeline be upgraded to accommodate flows for rainstorms with an
ARI of 10 years.

Holloway Place to Sims Road

The upstream reach is an open channel, whilst the remainder consists of a
1050 mm diameter pipe of variable gradient. Computer modelling indicates
that the existing system does not have sufficient capacity to accept flows from
rainstorms with an ARI greater than 5 years, and therefore does not meet the
requirements of the Watercourse Guidelines. Discussions with local residents
and landowners suggest that flooding of this area has occurred in the past.
Furthermore, additional development of the area is likely to require a higher
level of service in terms of flood protection than is presently offered (Plan
240). 1t is therefore recommended that the following works be undertaken:

» Pipe the existing section of open channel with a 1600 mm diameter pipe
(as required for development).

« Upgrade the existing 1050 mm diameter pipeline by installing a new 1200
mm diameter pipe parallel with this existing pipeline to Sims Road, and
then connect to a new 1950 mm diameter pipeline beneath SEART, which
was recently installed as a part of the SEART project.

A cost estimate for the works between Penrose and Sims Road is presented
below. '

Table 2.3 Penrose Road to Sims Road Remedial Works

ltem Quantity Rate Cost ($)

750 mm dia. pipe 50 m 940 ($/m) 47,000

1350 mm dia. pipe | 110m 1920 ($/m) 211,200

1500 mm dia. pipe . | 130 m 2200 ($/m) 286,000

1600 mm dia. pipe | 340 m 2400 ($/m) 816,000 -

1200 mm dia. pipe | 390 m 1700 ($/m) 663,000

Design & Supervision (10%) 202,300

Contingency (15%) 303,500

Total 2,529,000
1012 Gt South Road
Reports by members of the public on previous rainstorms indicate that
properties downstream of the inlet structure at the downstream end of the
open channel (994 to 1012 Gt South Road) overtops during heavy rainstorms.
A flood report for an event which occurred in May 1997 states that flooding of
the basement and some adjacent low areas occurred at 1012 Gt South Road.
There is evidence suggesting this was caused by overtopping of the bank at
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the inlet structure immediately upstreamn. Computer modelling of the system
and Auckland City flood gauge readings support this conclusion.

One remedial option would be to increase the capacity of the system by
installing a new pipe to complement the existing pipe. A previous project
undeniaken by CITY DESIGN included the design of a 1950 mm diameter
pipeline from this point to Ann’s Creek beneath Gt South Road. This design
could therefore be utilised if necessary.

A second option would be to increase the level of the earth embankment
above the inlet structure to eliminate the risk of overtopping and consequently
protect downstream properties from flooding. '

It is recommended that this second option be adopted because it would be
more cost-effective and also easier to implement. A cost estimate for this
option is presented below.

Table 2.4 1012 Gt South Road Remedial Works

ltem Quantity Rate Cost ($)

Preparation : 10,000

Increase bank 150 m® 45 ($/m”) 6,750

{ high by 1 m with

6 m width along

25 m (import fill

and compact)

Design & Supervision (10%) 1,700

Contingency {15%} 2,550

Total 21,000
Sylvia Park Road/Gt South Road
Computer modelling indicates that the three adjacent 1000 mm diameter
pipelines beneath Gt South Road do not have sufficient capacity to convey
flows from rainstorms with ARl's greater than 10 years without causing
ponding across Sylvia Park Road. The situation is worse when rainstorms
coincide with high tides. Itis recommended that the three pipes be replaced
with a single arch culvert (3m wide, 1.75m high). A design and costing for an
arch culvert at this location was prepared in 1994/95. A revised cost estimate
for this option is presented below.
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Table 2,5 Sylvia Park Road/Gt South Road
ltem Quantity Rate ($) Cost ($)
Arch Culvert 3 m width 1 221,00 221,000
by 1.75 m height {Cost
as per the Gt South
Road/ Sylvia Park Road
intersection upgrade
project including 12%
adjustment for infiation)
Design & Supervision (10%) 22,100
Contingency (15%) 33,150
Total 276,250

2.1.1.2 Hugo Johnston/Industry Road Lines

The western part of the Area 1 stormwater catchment is drained by a series of
stormwater pipelines which converge at Southdown Reserve prior to
discharging to the Manukau Harbour (Plan 250).

Site investigations, discussions with local residents and land owners, and
computer modelling have identified discharge capacity problems with the
existing stormwater drainage system. These could contribute to flooding of
industrial and commercial buildings. As shown on Plans 240 and 241, the
main areas at risk are:

® Fletcher Pond to SEART
e SEART to Church Sireet
¢ Southdown Lane to Southdown Reserve

Fletcher Pond to SEART

A major problem with this line occurs at the Fletcher Pond, a small detention
pond located at 635-643 Gt South Road. The existing 600 mm diameter outlet
pipe from the pond does not have sufficient capacity to completely convey
flows from the pond. This results in overflows and consequent flooding of
downstream buildings and properties. According to computer modelling, the
flooding would be relatively shallow and widespread. It would eventually
inundate the intersection of Gt South Road and the proposed SEART, which
is located some distance downstream. This finding is supported by occupants
of these properties who have reported flooding in the past. In particular, the
car wrecking yard at 645 Gt South Road has reported ongoing flooding
problems. In addition, some properties adjacent to SEART which still rely on
soakage for stormwater disposal regularly experience flooding from local
runoff.
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The following remedial works are therefore recommended (Plans 300):

e Upgrade the 600 mm diameter outlet pipe from the Fletcher Pond to a 900
mm diameter pipeline to eliminate overflows from the pond for rainstorms
with an ARl less than 10 years.

e Connect any remaining properties on soakage to the stormwater
reticulation system.

It should be noted that spare capacity exists in the pipeline downstream of the
pond’s existing outlet (600mm diameter pipe}, therefore upgrading the outlet
alone will be sufficient to increase the capacity of the whole system.

A cost estimate for this work is presented below,

Table 2.6 Fletcher Pond to SEART

ltems Quantities Rate Cost ($)

900 mm dia. pipe | 80 m 1170 ($/m) 93,600

Design & Supervision (10%) 9,360

Contingency {15%) 14,040

Total 117,000
SEART to Church Street

The Penrose Tavem and 926 Great South Road reported flooding on 24 May
1997. Computer modelling indicates that in the event of a severe rainstorm
(ARI greater than 10 years), flooding of the intersection of SEART and Great
South Road will occur. This is a result of local flows, overflows from the
Fletcher Pond and overflows from the Ann’s Creek stormwater line at Sims
Road. It is likely that the implementation of the recommended remedial works
for the Fletcher Pond (see above) and upgrading of the Ann’s Creek line will
eliminate most of this flooding. However, these measures would not take care
of local flows from Gt South Road and SEART which are not collected by the
existing drainage system. There is also a problem with local property
stormwater draining directly on to Gt South Road rather than being collected
by local on-site drains.

It is recommended that all of the following measures be implemented to
mitigate the flooding shown on Plans 240 and 241:

e install additional caich pits on Great South Road downstream of SEART.
These could be connected to the Industry Road stormwater line

» As an additional safeguard, and to ensure that flooding of properties on the
southemn side of Church Street does not occur, instali additional cesspits
adjacent to 431- 433 Church Street
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s Improve private drainage systems along Gt South Road by upgrading
soakage or direct connection to the existing stormwater system.

A cost estimate for these works is presented below.

Table 2.7 SEART to Church Street

ltems Quantities Rate ($) Cost ()
Cesspits 10 1200 ea 12,000
1200 mm dia. pipe 20m 1600/m 32,000
1350 mm dia. pipe 300 m 1920/m 576,000
Oneway valve 1 1,000 ea 1,000
Design & Supervision (10%) 62,100
Contingency (15%) 93,200
Total 776,300

Southdown Lane to Southdown Reserve

Flooding of parts of Southdown Lane regularly occurs during periods of heavy
rainfall. Stormwater overflows from cesspits on Southdown Lane result in the
flooding of some properties when the capacity of the main siormwater system
is exceeded. in a particularly heavy rainstorm which occurred in May 1997,
Mainfreight Lid (12 Southdown Lane) reporied serious flooding. Whilst no
damage was reported, access to their premises was restricted -and the
potential for additional damage was identified by them. Number 5 Southdown
Lane was also affected during the same rainstorm, resulting in damage to
some of their electric motors.

The foliowing problems with the stormwater system in this locality have been
identified:

o backwater effects: due to the low-lying (relative to mean sea level!) and flat
nature of this area, the capacity of the stormwater system fends to be
affected by high tidal levels at the outfall and the shallow grades of the
main stormwater pipes. This, in pati, results in the overflows at Southdown
Lane.

* pipe sizes: computer modelling of the main stormwater line beneath
Southdown Lane indicates that a reduction in effective pipe diameter
occurs at Southdown Lane. This constricts the flow and reduces the
capacity of the system as a whole, resulting in flooding of Southdown Lane.

o overland flow: stormwater not entering the main system at Church Street
and Industry Road will eventually flow to Southdown Lane

o system capacity. overall the capacity of the system downstream of the
main railway line is insufficient to accept flows from upstream pipelines.
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Two potential remedial options have been identified. The first involves the
following works:

e Upgrade the twin 600 mm diameter pipes beneath Southdown Lane 1o a
single 1200 mm diameter pipe.

« Disconnect the eastem Industry Road stormwater line from the main line
and divert to Ann’s Creek via a new 1350 mm diameter stormwater line.

The second option is to upgrade the entire system through to Southdown
Reserve. This would require new box culverits beneath the railway line and
Hugo Johnston Drive.

It is recommended that the first option be adopted. Upgrading the existing
pipes will increase the capacity of this sub-line as a whole, and disconnection
from the main system will reduce total flows through the latter. A cosi
estimate for this option is presented below.

Table 2.8 Southdown Lane to Southdown Reserve Remedial Works

ltems Quantities Rate (§) Cost ($)
Excavation and | 5000 m* 30/ m° 150,000
Filling '
Landscaping 1 25,000 25,000
Pollutec (see 2 220,000 ea 440,000
Section 2.2)

Diversion pipe 100 m 1570/m 157,000
(1200 mm dia.)

Design & Supervision (10%) 77,200
Contingency {15%) 115,800
Total (with Pollutec) 965,000
Total (without Pollutec) 415,000
2.1.2 Area1 - Upper Catchment

Flooding occurs in many parts of this area as shown on Plans 200 to 215.
Further details are included in the Local Flooding Problems Report. Most of
these problems appear to have occurred as a result of poor performance of
both private and Auckland City stormwater soakage systems. The following
issues have been identified:

« Conventional approaches to catchment management which consider only
surface flow with some aflowance for infiltration are not appropriate in
cases where disposal by soakage is significant

e Soakage potential and soakage performance vary considerably in this
area. No clear trends in soakage potential were identified in this study.
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e the Mount Wellington aquifer is a valuable resource and any
comprehensive remedial works relating to soakage should take account of
the aquifer as a whole.

e Lavas Place is the only area known for flooding as a result of a high water
table. Similar situations may exist in other parts of the catchment, but have
not been identified during this study.

Although opportunities exist for better use of soakage for stormwater
disposal, there are virtually no viable hydraulic alternatives to soakage within
some of this area. Remedial works for this area will be identified and
prioritised upon completion of current studies of the Mt Wellington aquifer and
the performance of existing soakholes.

There is a need to look at different approaches to soakage on a catchment-
wide basis, for example discharge to the aquifer at many points versus
discharge at selected points. However, due to limited information it is not yet
possible to evaluate and compare different approaches. By identifying areas
with high soakage potential and fully utilising these areas it may be possible

~ to overcome flooding problems in areas with poor soakage potential. Some of
the alternative approaches that were identified in the present study are
presented in Table 2.9.

As a result of the provisional information for soakage rates, the flood levels
provided in this study should be regarded as provisional. In general, flood
levels for the Area 1 - Upper Catchment have a lower leve! of accuracy than
those provided for other parts of the WEL-STH study area. An assessment of
the effect of assumed soakage rate on flood levels is presented in Appendix
B.

Table 2.9 outlines issues, options and recommendations for each of the main
sub-caichmenis and includes both hydraulic and non-hydraulic options.
Catchment numbers as given in the table refer to numbers on Plans 201 to
215, which give the catchment locations, model details and predicted extent
of flooding.

Whilst the overall lack of identified trends with respect to soakage makes it
difficuit to propose definite remedial options, an effort has been made to
include both non-hydraulic and short-term options. These will address the
short-term situation until such time as more reliable soakage-related options
are proposed.

In order to estimate flood levels within soakage areas the following
assumptions were made:

« an average section size of 800 m? was used for residential areas;
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» a soakage rate of either 5 I/s or 10 /s was assumed for private soakage
based on an 800 m? section - flood levels for 5 I/s are shown on the plans
(see note below);

« for Council soakholes on roads and in reserves a soakage rate of 15 /s
was assumed - this was based on soakage test data for Council scakholes;

» in order to simplify the analysis private soakage was modelled as a
‘blanket’ infiltration loss over the entire catchment.

While data on private soakage was obtained, this was of limited use . Data
from building consent applications was considered to be unrealistic for a
number of reasons as follows:

« recorded soakage rates tend not to be realistic for long term soakage. Field
experience indicates that soakage rates decrease over the course of a long
duration storm;

e poor maintenance of soakholes means that initial soakage rates are not
appropriate for older soakholes;

» the method used for obtaining soakage rates (ie. one hole at a time) does
not take into account the interaction of soakholes located near each other
(within 10 m of each other).

For this reason soakage rates of either 5 U/s or 10 I/s per 800 m® property
were used. Flood levels for 5 I/s are shown on Plans 200-215. However, flood
levels for 2 soakage rates were determined merely to demonstrate the
sensitivity of soakage rates of flood levels. It has been assumed that as more
accurate soakage data becomes available in the future, a more realistic
estimate of flood levels will be possible.

However, based on the information available at the present time, it is
considered that an accurate estimate of flood levels is not possible.
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CITY DESIGN

213 Area2
2.1.3.1 Main Sysiem

Approximately 70% of this catchment is drained by five main pipe branches.
These converge into a single channel upstream of Carbine Road before
discharging to the Tamaki Estuary. Together they cover a large area which
extends roughly from Hamlin’s Hill in the West, Panama Road in the south,
Commissariat Road and Penrose Road in the north and Carbine Road in the
east. The remainder of the catchment, which covers most of the area east of
Carbine Road, is drained by small localised stormwater systems that
discharge directly to the Tamaki Estuary. :

Aranui Road/Mt Wellington Highway to Eastern Suburbs Railway Line

Computer modelling indicates that there are a number of inadequacies in the
stormwater drainage system in this area which will cause widespread flooding
further downstream during rainstorms with ARI's greater than 10 years. These
findings are supported by observations by members of the public. For
example the capacity of the 1500 mm diameter culvert beneath Mt Wellington
Highway was exceeded during a heavy rainstorm in January 1995, resuliing in
flooding of the Highway. In addition:

» the existing culvert beneath the Mt Wellington Highway does not have
sufficient capacity to carry flows from the 10 year ARI event.

* The Aranui Road open channel experiences backwater effects due to
capacity problems and the hydraulic inefficiency of the downstream culvert
during the 10 year ARI event.

* The poor inlet conditions that exist at the entrance to the main culvert from
the open channel reduce the capacity of the system as a whole, and
exacerbate the effects of the problems upsiream at the Mt Wellington
Highway. ‘

» The existing pipe system through the Sylvia Park Industrial area does not
have sufficient capacity to convey flows from the 10 year ARI event. There
is no overland flow path through this area to safely convey overland flows
without causing widespread flooding. Upgrading of the system is somewhat
limited by the existence of a syphon in the stormwater line due to a nearby
Watercare Services Trunk Sewer.

e The lower part of the B Branch stormwater line {(Plan 251) which lies
parallel with Longford Street does not have sufficient capacity to convey
flows from rainstorms with an ARI greater than 10 years. There is presently
no safe overland flow path to convey water back into the main system
without causing flooding. In addition, inlet conditions for the B Branch pipe
at the Longford Street reserve are poor, reducing the overall capacity of the
system.
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e Auckland City has requested that the Mt Wellington Highway be protected
from the 20 year ARI event due to its importance as a major arterial route.

A number of potential remedial measures have been investigated. It was
found that the buildings within the Sylvia Park industrial area are due for
demolition and that the site will be redeveloped. The opportunity therefore
exists to set requirements such as minimum floor levels for this new
development.

The recommended option includes the following works (Plan 300):

» Regrade reserve between Longford Sireet and Aranui Road to allow for
temporary ponding of the excess flow

e Relocate the existing 1500 mm diameter culvert under Mt Wellington
Highway to make way for new 3m wide by 2m high box culvert and
construct new inlet channel.

e Construct new 3m wide by 2m high box cuivert from the Aranui Road open
channel fo the existing ‘railway line’ open channel. *

o Lower the surfaces of the new access roads along the South Eastemn
Arterial Viaduct and utilise them as overland (secondary) flowpaths.

« Abandon existing stormwater pipe from junction of B Branch and new box
culvert to inlet at main system open channel, to divert B Branch fiows to
box culvert.

« Improve iniet conditions at entrance to main system open channel.

The other potential options that were identified but which are not
recommended are outlined below, along with the reasons for not considering
them further:

(1)  Construction of detention pond upstream of Mt Wellington Highway -
not considered further due to the lack of available space at this site.

(2)  Upgrade existing pipe system to accommodate flows from the 1% ARI
event - not considered further due to the prohibitive cost.

(3}  Set minimum floor levels for new development at Sylvia Park Industrial
Area - as the Sylvia Park industrial area is due for redevelopment,
flooding of this area could be addressed by setting minimum floor
levels on the basis of modelled flood levels. In discussions with the
client and the property owner, it was agreed that it would be preferable
to resolve the flooding issue rather than resort to this action. This
option would also not resolive the flooding of Mt Wellingion Highway.
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(4)  Diversion of B Branch to Aranui Road at Longford Street Reserve - not
considered further when it was found that water levels in the Aranui
Road open channel are above water levels at the reserve, and would
therefore result in water flowing into the reserve rather than out of it.

Cost estimates for the recommended option are presented below.

Table 2.10 Aranui Road/Mt Wellington Highway to Eastern Suburbs
Railway Line Remedial Works

ltem Quantities Rate ($) Cost ($)
Boxculvert (3m | 350 m 2,400/m 840,000
wide, 2 m high}

Relocation of 40m 2,200/m 88,000
existing 1500 mm

dia. pipe

Iniet Structure 1 45,000 ea 45,000
Quitlet Structure 1 12,500 ea 12,500
Overland Flow 350m 500/m 175,000
path along

SEART Viaduct

20 m by 0.5 m)

Channel widening | 520 m® 30/m” 15,600
excavation by 1m

Channel Lining | 480 m 400/m 192,000
Inlet improvement | 1 45,000 ea 45,000
works

Connection 1 5,000 ea 5,000
between

1200mm pipe

and new box

culvert

Design & Supervision (10%) 141,810
Contingency (15%) 212,715
Total 1,772,625
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Table 2.11 Temporary Ponding in Longford Reserve Remedial Works

ltems Quantities Rate ($) Cost (§)
Excavation and | 2,400 m° 30/ m’ 72,000
Filling

Inlet Structure 1 10,000 ea 10,000
Wall 150 mby 0.5 m 100/m 15,000
Design & Supervision (10%) 9,700
Contingency {15%)}) 14,550
Total 121,250

2.1.3.2 Upper Catchment

A large part of the existing pipe system for the upper catchment of Area 2
does not have sufficient capacity to accept flows from the 10 year ARI event.
These particular pipes are shown in red on Plan 251. However, it should be
pointed out that the upper part of Area 2 is relatively steep. There are few
potential ponding areas and there would only be a cause for concern if the
overland flow paths are blocked. The issue of minimum floor levels in these
areas is therefore generally not a problem. Prioritisation of any proposed
remedial work in this area should be undertaken on the basis of the existing
capacity of these pipes relative to the required 10 year ARl flow. Plan 243
shows the main overland flow paths in the upper catchment part of Area 2.
The extents of these overland flow paths are approximate and therefore
should not be used for the setting of building contrals.

2.2 Water Quality

As shown on Plan 104, stormwater from the WEL-STH catchment discharges
io the Manukau Harbour (two locations, Area 1 - Lower), Tamaki Estuary
{Area 2) and the Mt Wellington aquifer (Area 1 - Upper). An assessment of
water quality has been conducted as part of this study and is reported in full
separately (Mt Wellington-Southdown (WEL-STH) Water Quality Assessment,
1997). This assessment concluded that: '

« stormwater sediments are contaminated and may affect local biota in terms
of high concentrations of zinc and elevated levels of copper and lead;

« stormwater contains high levels of pathogens and copper which may
impact the marine environment,

« groundwater quality is good but exhibits some possible signs of stormwater
contamination in terms of the low levels of faecal coliform;

e marine biota have been impacted by contaminated stormwater as
evidenced by the high concentrations of zinc, lead and copper found in
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2.2.1

oysters and fish and aiso possibly by the elevated concentrations of
Polychiorinated biphenyls (PCBs) and DDE.

The main sources of contaminants are stormwater runoff from the Auckland-
Hamiiton Motorway and roads, and the spillage of chemicals within the
industrial areas.

Remedial Options

The options for mitigating water quality effects generally fall into one of the
following three categories:

1) control potential contaminants at source

2) treat contaminants within the reticulation system (eg water quality
ponds)

3) allow contaminants to accumulate within the receiving environment and
then periodically remove and dispose of appropriately {(eg to contrelled
landfill).

For highly developed caichments like WEL-STH, a combination of methods is
considered appropriate, so as to amive at the “Best Practicable Option”
(BPO). This approach is used here, with an emphasis on methods which fall
into the first two categories above.

The following measures are recommended:

1) revise the existing street sweeping and cesspit cleaning programme to take
account of site-specific conditions such as the rate of sediment generation
and traffic density

2) prepare and implement a spill contingency plan

3) contribute to Regional public education programmes on stormwater and
foulwater disposal

4) monitor compliance with regulations on Trade Waste Disposal.

5) continue using oil absorbers and booms as part of the ongoing
watercourse maintenance programme, especially in creek areas where oil
has been previously detected

6) incorporate trash screens and grilles (if feasible) into recommended
remedial works for flood protection

The other potential options that were identified but which are not
recommended are outlined below, along with reasons for not considering

" them further.

A potential arrangement for utilising treatment units such as oil/water or
centrifical separators in conjunction with the ponds is shown on Plans 300,
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302 and 303. However the use of centrifical continuous deflection (swirl)
separators is not recommended at present because:

(a) they have limited effectiveness in removing fine particles that wilt not
settle within ponds.

{b) no other suitable locations have been identified in the highly developed
WEL-STH catchment.

and ¢) the improvement in water quality is not consistent with their capital and
maintenance costs. Capital costs of these separators are estimated 1o be
$440,000 if installed at the pond areas (Area 1).

Qil/water separators are also not recommended at present because:

(a) they are effective for bulk oil removal but not emulsified oil removal

(b) aside from the pond area, no suitable locations have beén identified

(c) during high flows the treatment unit would have to be bypassed

(d) they are not cost effective given their limited improvement in water quality.
A cesspit filter system (CFS), which consists of installing filker bags and/or oil
absorbing media in cesspits could be used to control stormwater sediment
along roadways. A preliminary assessment of the requirements for the
WEL-STH catchment is presented in Appendix G. Based on the relatively
high annual operations and maintenance costs and lack of long term

performance and cost data, this option is not recommended. However, CFS
may be appropriate for use in limited areas or on a pilot study basis.

Specific measures for each sub-catchment are described below.

2.2.2 Manukau Harbour {Area 1 - Lower Caichment)

Water Quality Ponds

Ann’s Creek, Onehunga, is relatively shallow with a maximum depth of 0.3m
below sea level. It is a site of sediment deposition because it is sheltered from
the effects of strong tidal currents and high energy wave action. Stormwater,
groundwater and sewer overflows enter this inlet. Previous studies note that
impact of these discharges is considerable. Since the Manukau Sewage
Purification Works have come into operation, it has been observed that levels
of contaminants are decreasing.

The existing water quality management measures include oil booms near the
intersection of Sylvia Park Road and Gt South Road, and at Southdown
Reserve adjacent to Hugo Johnston Drive. In addition, there .are ponds at the
Southdown Reserve where the stormwater pipelines from the western part of
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the catchment converge prior to discharging to the Manukau Harbour. These
ponds do not fully meet present water quality pond design criteria. Despite
this, monitoring by the ARC indicates that they do improve water quality.

The Auckland City Strategic Plan (Outstanding Auckland 1996) states that
Auckland City will establish wetlands for stormwater treatment where
possible. Fully effective treatment ponds may require areas of land up to 1%
of the contributing catchment area, therefore finding suitably large, vacant
areas can be problematic within a developed catchment. Despite this,
opportunities for utilising water quality ponds to improve the quality of runoff
to the Manukau Harbour have been identified as described below.

Southdown Reserve

These ponds are administered by the ARC and treat the flow from only one of
the four inlets. Upgrading these ponds and rearranging them to include the
other three inlets is recommended. The pond will have a volume of 5000
cubic metres and will be restricted to the reserve land, because the adjacent
property will be redeveloped shortly and is therefore unavailable.

Ann’s Creek

The undeveloped land adjacent to the tidal part of Ann’s Creek is an ideal
location for a water quality pond because it is located at the outlet of the
stormwater system. It's efficiency will however be limited because of its size in
comparison to the size of the contributing catchment. The design should
allow the pond to be used for contingent spillage control purposes.

Other Water Quality Improvements

Other water quality improvements in this area may be realised by
implementing maintenance and management measures as described in
Section 2.2.1. Installing a grille at the Wilkie Place inlet may also reduce
trash and rubbish entering the waiercourse. Improving soakage at Great
South Road will reduce stormwater volumes, thereby improving receiving
water quality.

2.2.3 Tamaki Estuary (Area 2)

Water Quality Ponds

The Tamaki Estuary catchment is considered to be a relatively degraded
environment compared to other parts of the Auckland Region.

Three water quality ponds are being constructed as part of the SEART
project. These will treat runoff parts of SEART, the Auckland-Hamilton
Motorway and Commissariat/Aranui Roads. In addition, an oil boom is
located at Bowden Road.

There is no vacant land suitable for treatment ponds between Mt Wellington
Highway and the Tamaki estuary outfall.

ISSUE B MT WELLINGTON / SOUTHDOWN Page 36
January 1998 CATCHMENT MANAGEMENT PLAN
#10794v3




CITY DESIGN

Other Water Quality Improvements

Other water quality improvements in this area may be realised by
implementing the maintenance and management measures as described in
Section 2.2.1. Additionally trash grilles shouid be incorporated as practical
into the design of inlets under the Mt Wellington Highway and at Aranui Road.

Using the reserve between Longford Street and Aranui Road for temporary
ponding of excess flow will allow for settlement of the sediment in that
discharge.

2.2.4 Mt Wellington Aquifer (Area 1 - Upper Catchment)

In reviewing the potential impact on receiving water arising from the discharge
of urban stormwater, the protection of the valuable groundwater resource in
the underlying aquifer(s) from the adverse effects of soakage water is of
paramount importance. It is recommended that adequate filters be installed at
all private and public soakholes.

2.3 Foulwater Collection

Key issues associated with the collection of foulwater from the Area 1 Upper
and Lower catchments are discussed below. A description of the modelling
used to support this work is presented in Appendix E. Issues relating to Area
2 were outside the scope of this study, having been examined as part of the
Carbine Road Study.

2.3.1 Self-Cleansing Velocities

The Auckland City Sanitary Sewer Design Manual (SSDM) recommends a
minimum self-cleansing velocity of 0.85 m/s, with 0.75 m/s desirable in the
upper reaches. Computed minimum and maximum peak velocities for each
main foulwater pipe within Area 1 are presented in Appendix F and shown on
Plans 610 and 611. These results are for the Existing Development (ED)
and Ultimate Development (UD) scenarios as defined in Appendix E. The
velocities have been categorised into the following three; greater than
0.65m/s, between 0.4 and 0.65 m/s and below 0.4 m/s. This gives a relative
assessment of the potential for self-cleansing.

Qut of a total of 365 reaches modelled in the ED scenario, 41% had a velocity
between 0.4 and 0.65 m/s and 44% had a velocity below 0.4 m/s. From a
total of 480 reaches modelled in the UD scenario, 34% had a velocity
between 0.4 and 0.65 m/s and 32% had a velocity below 0.4 m/s. This
indicates that under the UD scenario, approximately one-third of the foulwater
system within Area 1 has a potential self-cleansing problem.
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The velocities for the ED scenario are of a similar order of magnitude to those
for the UD scenaric. The extent of the self-cleansing areas presented in
Plans 610 and 611 are therefore similar for both scenarios. The main
difference is the extent of non self-cleansing toward the downstream part of
the system, which is due to the lower input volumes generated under the ED
scenario. This applies mostly to the pipelines labelled AA*** (STREETHPF),
AW** (WELAF), AA*** (WELFF), AA** (WELTF) and AA*** (WELXF).

it is recommended that the areas highlighted in Plans 610 and 611 be
inspected to verify the model results with regard to self-cleansing. [If it is
found that self-cleansing is not occurring then the extent of the problem
should be traced through the pipe system. In any case the whole of the
foulwater pipe network should be inspected on a regular basis as part of the
mainienance programme.

The following was found during the site inspection programme (Plans 610
and 611):

e At Alana Place there was confirmation that self-cleansing was not
occurring.

¢ At Femdale Road it was found that self-cleansing was occurring but there
was evidence of ingress of tree roots to the pipework.

e At Leonard Road there was evidence of self-cleansing problems within the
AT*** branchline.

« The inspection of Prescott Road found evidence of self-cleansing problems
within the AC™* branchline.

e The inspection of Hugo Johnston Drive revealed self-cleansing was
occurring at this point.

e At Autumn Place it was found that there was a considerable amount of
large debris in the manhole indicating a significant breach in the integrity of
the pipework upstream from this point.

+ At Southdown Lane there was evidence that self-cleansing is not occurring
in the AC** branch line.

¢ The manhole within Industry Road had evidence that self-cleansing was
occurring.

« The manhole at Harwood Road had evidence of the foulwater rising above
the channe! onto the benching of the manhole. This correlated with the
results of the modelling in that rapid flow and turbulence is occurring due to |
a sudden change of grade at the manhole. As this manhole is located
within private property close to the backdoor of a house the odour problem
is conspicuous. A new manhole cover could be installed and sealed in
place to overcome the odour problem. |
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The options for dealing with self-cleansing problems include regrading the
relevant section of pipeline or to clean the pipeline by hydrojetting or flushing.
The flushing can either be performed manually, by tanker, on a regular basis
or can be setup permanently with an installed tank and timer system. The
optimum method would be determined once the extent and magnitude of the
self-cleansing problem has been accurately defined. A provisional costing for
flushing is presented in Table 2.12.

Table 2.13 gives the recommended impiementation priority order for flushing
of sewers with self-cleansing problems. The priority order was prepared by
ranking catchments on the basis of the number of sewer reaches with self-
cleaning problems.

Table 2.13 Implementation Priority

PRIORITY CATCHMENT

1 WELAF, WELBE
WELDF, WELCF

2 WELFF, WELPF,
WELHF, WELRF

3 WELTF, SEAAF, STHAF, STHPF, STHP07, SHPFO0S,
STHPF05, STHPF08, STHPFO1

23.2

Capacity Of Existing Pipe System

The modelled pipe capacities for the UD scenario are presented in Appendix
F. A factor is included that relates the maximum daily discharge to the full
pipe discharge. These results indicate that the present foulwater system has
the capacity for greater fiows than occur for the UD scenario. No remedial
pipework or pipe upgrading is therefore required with respect to pipe capacity.

The highest foulwater levels simulated in the UD scenario, over the peak of
the daily flow, were located at Femndale Road (AW 150 o AW140 and AW040
to AWO030), Great South Road (MH27 to MH26) and Sylvia Park Road
(AA030 to PS15). The foulwater depths were greater than two-thirds of the
respective pipe diameters.

During the development of the foulwater model, information became available
regarding a proposed real estate development at Heritage Park next to the
Ellerslie-Panmure Highway. This development is relatively intensive,
consequently the UD scenario foulwater loading is quite high. As a result, the
capacity factor for the AW*** pipe system has a maximum value of 0.85. This
is within the full capacity potential of the respective pipe reaches.
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2.3.3

2.34

23.5

The Water Care Services Sewer on Great South Road between MH26 and
MH27 has a slight negative grade {0.01%). This distorts the pipe capacity
factor and so it has been omitted from Appendix F. Despite this, the lateral
inflow pipes connecting to MH26 and MH27 do not experience backwater
effects as their invert levels are sufficiently above the respective Water Care
Services Sewer foulwater levels.

Inflow And Infiltration

The foulwater modelling for Area 2 (Carbine Road) was a more detailed study
than has been performed for Area 1. Amongst other things the Carbine Road
study included an inflow/infiltration assessment. The results of the analysis
indicated an increase in the foulwater Peak Dry Weather Flow by up 1o 250%
depending on the particular pipe reach and rainfall event.

The assessment of Area 1 performed as part of this WEL-STH study did not
specifically include an analysis of infiltration and inflow. However the UD
scenario was based on a foulwater loading rate, as per the SSDM, which
included a factor for infiltration equal to twice the Peak Dry Weather Flow.
Consequently the assessment of the existing foulwater network within Area 1
included an allowance for inflow and infiltration.

The approach taken to assess infiliration for Area 1 is consistent with that for
the Area 2 (Carbine Road) assessment. This is reasonable given that the
foulwater networks for both Area 1 and Area 2 are of similar age (circa
1950’s).

Asset Condition

As noted above, the foulwater infrastructure within Area 1 is of a similar age
as that for Area 2 (Carbine Road). The more detailed investigation of Area 2
highlighted the need for a range of remedial works because of the
deteriorated asset condition.

The limited site inspections conducted to verify the modelling results for Area
1 revealed some problems with the pipework. These included root ingress,
the presence of rocks up to 100mm in diameter and odour issues (Plan 102).
it is therefore recommended that inspections of the foulwater system be
undertaken as part of a preventative maintenance programme. This should
occur at regular intervals and target different areas of the system on a
rotational basis. It may be necessary to undertake video inspections of
selected pipes. The information obtained will enable the construction of a
data base of problem areas and will also assist in optimising remediation
works. The site inspections will verify problem areas, the extent of self-
cleansing and the locations for injection of flushing water.

Summary

ISSUEB MT WELLINGTON / SOUTHDOWN Page 40
January 1998 CATCHMENT MANAGEMENT PLAN
#10794v3




CITY DESIGN

The existing foulwater pipe network has the capacity for greater foulwater
flows than can be expected at Maximum Probable Development. No
remedial pipework or pipe upgrading is required with respect to pipe capacity.

The three Water Care Services sewers within Area 1 do not appear to have
any detrimental effect on the operation of Auckland City’s foulwater network.

There is inflow and infiltration occurring within the existing Area 1 foulwater
network. The modelling shows that the system has sufficient capacity to
accommodate some inflow and infiltration. The inflow and infiltration
increases the flow velocity, promoting self-cleansing. There is capacity within
the existing foulwater network to allow further development, as iong as the
inflow and infiltration are reduced commensurately.

The approach taken to assess infiltration for Area 1 is consistent with that for
the Area 2 (Carbine Road) assessment. This is reasonable given that the two
networks are of similar age.

The more detailed investigation of Area 2 performed as part of the Carbine
Road study highlighted the need for a range of remedial works because of the
deteriorated asset condition. It is probable that similar remedial works will be
required within Area 1. This will become evident during future inspections.
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SUMMARY OF RECOMMENDED OPTIONS

3

For convenience the various options recommended in Section 2 for

sustainable management of the WEL-STH catchment are summarised below.

These options are grouped here according to the three key catchment

management issues (stormwater flooding, water quality and foulwater

collection).

The recommended order of implementing the works is shown on Plan 300.

3.1 Stormwater Flooding

Indicative capital costs for the stormwater remedial works are shown

bracketed. The total cost is estimated to equal $7.04M, including a 15%

contingency and a 10% allowance for design and supervision.

3.1.1 Area1 - Lower Catchment

Wilkie Place ($345,300)

 Install second culvert beneath the Auckland-Hamilton Motorway (1200mm
diameter pipe with 1600mm diameter pipe immediately downstream).

» Install grilles at inlets of culverts.

¢ Periodic maintenance of the watercourse.

Great South Road ($492,500)

Install additional cesspits, soakholes and associated pipelines {(225/375mm

diameter) along most of Gt South Road for road drainage only.

Penrose Road to Sims Road ($2,529,000)

« Upgrade existing pipeline {Penrose Rd to Holloway Place) to accommodate
flows for rainstorms up to the 10 year ARI event.

« Pipe the existing section of open channel with a 1600 mm diameter pipe.

» Upgrade the 1050 mm diameter pipeline (Holloway Place to Sims Rd) by
installing a new 1200 mm diameter pipe parallel with the existing pipeline
as far as Sims Road and connect to new 1950 mm diameter pipeline
beneath SEART.

1010-1012 Great South Road ($21,000)

Raise the crest of the earth embankment to a level higher than the inlet

structure to reduce the risk of overtopping.

Corner Sylvia Park and Great South Roads ($277,000)

Replace the three existing 1000 mm diameter pipes with a single arch culvert

(3m wide, 1.75m high).
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Fletcher Pond ($117,000)

» Upgrade the existing 600 mm diameter outlet pipe to a 800 mm diameter
pipeline.

¢ Connect any remaining properties on soakage to the stormwater
reticulation system.

SEART to Church Street ($777,000)

» install additional cesspits on Great South Road downstream of SEART
(consider connection to the Indusiry Road stormwater line).

« install additiona! cesspits adjacent to 431- 433 Church Street.

e Improve private drainage systems along Gt South Road by upgrading
soakage or direct connection to the existing stormwater system.

Southdown Lane to Southdown Reserve ($415,000)

» Upgrade twin 600 mm diameter pipes beneath Southdown Lane to a single
1200 mm diameter pipe.

¢ Disconnect the eastern Indusiry Road stormwater line from main line and
divert to Ann’s Creek via a new 1350 mm diameter pipe.

3.1.2 Area 1 - Upper Catchment

¢ Collect and review information on the characteristics of the Mt Wellington
aquifer, the performance of existing soakage systems and the adequacy
of soakage systems in specific areas.

» Frequent maintenance of both Auckland City and private soakholes.

+ Revise the design of the Auckiand City standard road soakhole.

3.1.3 Area?2

Longford Reserve/Aranui Road to the Eastern Suburbs Railway Line
($1,772,625 plus $121,300)

+ Regrade reserve between Longford Street and Aranui Road to allow for
temporary ponding of the excess flow.

¢ Relocate existing 1500 mm diameter culvert beneath Mt Wellington
Highway to make way for new box culvert (3m wide, 2m high) and
construct inlet channel.

e Construct new box culvert (3m wide, 2m high) from the Aranui Road open
channel to the existing ‘railway line’ open channel.

» Lower the surfaces of the new access roads along the South Eastern
Arterial Viaduct and utilise them as overland (secondary) flowpaths.
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e Abandon existing Stormwater pipe from junction of B Branch and new box
culvert to inlet at main system open channel, to divert B Branch flows to
box culvert.

« Improve inlet conditions at entrance to main system open channel.

Upper Catchment
» Control development within overland fiow paths (Plan 243).

3.2 Water Quality

For the entire catchment:

e revise the existing street sweeping and cesspit cleaning programme to take
account of site-specific conditions such as the rate of sediment generation
and traffic density.

¢ prepare and implement a spill contingency plan.

e contribute to Regional public education programmes on stormwater and
foulwater disposal.

« monitor compliance with regulations on Trade Waste Disposal.

e continue using oil absorbers and booms as part of the ongoing
watercourse maintenance programme, especially in creek areas where oil
has been previously detected.

e incorporate trash screens (if feasible) into recommended remedial works
for flood protection such as those at Wilkie Place (Area 1), Aranui Road
(Area 2) and under Mt Wellington Highway (Area 2).

3.2.1 Area 1 - Lower Catchment

Construct and landscape water quality ponds at :

¢ Ann’s Creek (Plan 304)

¢ Southdown Reserve (Plan 303).

3.2.2 Area1 - Upper Catchment
Install and maintain adequate filters on private and public scakholes
3.2.3 Tamaki Estuary (Area 2)
Three water quality ponds are being constructed as part of the SEART
project. Additionally, the reserve between Longford Street and Aranui Road
should be regraded to allow for setilement of sediment in that temporary
pond.
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3.3 Foulwater Collection

« Field inspection of pipe reaches with potential self-cleansing problems
(Plans 610 and 611)

» Periodic flushing of pipes with identified self-cleansing problems
(provisional cost estimate of $109,400 per annum).
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APPENDIXA Recommended Levels of Flood Protection

Parks, reserves, private 1-5 - -

yards

Non-habitable residential 10 - 200

buildings, garage floors

Commercial and 50 200 300

industrial buildings

Dwellings 100 300 500

Major facilities (eg. power 100 300 500

supply, detention dams,

telephone, water and

sewage facilities)

1 Source: Auckland City Watercourse Guidelines, Auckland City Drainage investigations Team,
1991. .

2 Flood Prone Area - Defined as the area between the 100 year ARI flood plain and the extent

of flooding in a predicted 100 year ARI rainstorm with the primary flowpath partially blocked.
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APPENDIX B Effect of Assumed Soakage Rate on Predicted
Flood Levels - Area 1 (Upper Catchment)

Location Computed Flood Level (m)
Sub- Node 10 Year AR!' 100 Year ARI
caichment
5ls 10 1/s 51l/s 101l/s
Ballarat DC1 33.02 32.58 33.20 33.08
D4 31.17 30.73 31.52 31.30
Banks 1 AB1 34.32 33.97 34.60 34.40
AC1 34.31 33.49 35.00 34.50
AD1 33.07 32.79 33.53 33.29
‘ A4 31.38 30.41 32.07 31.60
Banks 2 T2 34.02 33.01 33.41 33.59
S6 33.39 33.19 33.35 33.38
T5 30.65 29.35 30.25 30.59
S8 31.27 29.02 30.35 30.59
Carrs 1D3 32.21 31.81 32.61 32.32
Cebalo 1B1 34.30 34.06 34.69 34.41
1A2 31.01 30.40 31.91 31.25
Dryden C4 32.40 32.04 33.02 32.60
2E1 29.44 28.56 30.19 29.68
2E4 26.03 23.82 26.14 26.06
Fulton 2E1 29.44 28.56 30.19 29.68
. 2E4 26.03 23.82 26.14 26.06
Harrison 2C1 34.12 33.94 34.34 34.18
2C2 33.77 33.67 34.01 33.86
2C6 34.42 32.81 34.58 34.54 -
FK1 31.77 32.08
Fi6 31.55 31.57
Reliable AK1 30.21 29.90 30.53 30.29
AKA1 28.17 28.43 29.27 29.23
AK3 28.15 27.64 28.26 28.21
Stanhope | 2BA1 32.21 32.03 32.51 32.23
2A2 36.86 36.27 36.96 36.91
2A3 34.36 34.03 34.72 34.55
2B2 32.03 31.75 32.51 32.07

1 ARI = Average Recurrence Interval.

NOTE: For caichments in shaded rows privaie soakage was assumed to be negligible. For this
reason a single flood level has been provided for these catchments.
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APPENDIXC Computed Discharges for Area 1 (Lower)
Stormwater System
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CITY DESIGN

APPENDIX E  Hydraulic Modelling of Area 1 Foulwater System

INTRODUCTION

This appendix describes the modelling process used to assess the
performance of the existing foulwater network in Area 1 of the WEL-STH
foulwater catchment (Plans 104, 600 and 601). Area 2 (Carbine Road) has
been assessed previously and is the subject of a separate report (Carbine
Road Sewer Investigation, 1996). The Carbine Road study was more detailed
than that for Area 1 and included an inflow/infiltration assessment. Reference
is made here to the Carbine Road study where appropriate.

The purpose of modelling Area 1 was to assess the performance of the
existing pipe network for the existing development (ED), as well as Maximum
Probable Development (MPD) and Ultimate Development (UD). The MPD
model is based on maximum residential and industrial development as per
the current Auckland District Plan. The UD model was created from the MPD
residential parameters along with maximum loadings for industrial flows as
per the Auckland City Sanitary Sewer Design Manual (SSDM). The
performance parameters assessed were the capacity of each pipe element
and their potential for self-cleansing.

APPROACH

The foulwater system was modelled using the MOUSE (Version 3.2) software
package. This product of the Danish Hydraulic Institute is widely utilised
internationally for this type of application.

The modelling included sections of the Water Care Services (WCS) Sewers,
where appropriate, so that their effect on the WEL-STH foulwater system
could be accounted for. Also, the two temporary flow monitors were located
on the WCS sewers (Mount Wellington and Penrose Sewers respectively).
The models therefore implicitly accounted for backwater effects from the
WCS Sewers.

The flow monitoring data was utilised to construct and calibrate a model with
parameters which equate to the ED foulwater loading. The parameters were
then modified to give a model with which to assess the system for MPD.
Then, in order to stress the system further, another model was created using
maximum input parameters for industrial flows and the MPD parameters for
the residential zones. The latter model is referred to here as the UD model.
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CIiTY DESIGN

DESCRIPTION
Pipe Network

The foulwater catchment was modelled as three sub-systems (Mount
Wellington, Penrose and Sylvia Park Road ) which relate to the three wWCS
Sewers within the study area {Plans 600 and 601). The Mount Wellington
and Penrose sub-systems are both located at the upstream end of the
respective WCS Sewers. The Sylvia Park Road system is relatively small and
drains to a pump station which discharges to the WCS Sewer near Great
South Road.

The WEL-STH Methods Report used a patticular naming system for the
subcatchments within the siudy area. The revised subcatchment naming is
presented in Table E.1.

The modelled network was based on the plans supplied by Metrowater.
Manhole and pipe details for the relevant WCS Sewers were supplied by
Water Care Services. The WCS manhole numbering system was retained for
the respective trunk sewers.

The location and naming of the subcatchments along with the model structure
is presented in Plans 600 and 601.

Not all of the pipes and manholes have been included in the model since
there needs to be a minimum area for a node (particularly the first node on a
lateral line) to generate sufficient flow. If the flow is too small then the errors
in the model algorithms are greater than the simulated foulwater volume,
leading to model instability. Some manholes have been excluded because
they are close together and the short pipe length would require unrealistically
small time steps to remove the associated velocity errors.

The MOUSE models for the Mount Wellington and Penrose catchments have
been constructed in sections. This optimised the operation of MOUSE since
the recommended maximum number of nodes is 200, with smaller models
being more efficient with regards 1o run time and debugging. The models
were overlapped to account for the interaction between adjoining systems.

The Mount Wellington area was modelled in two sections. The first section
included the network that drains to MH18 at the head of the Mount Wellington
WCS Sewer. The second section had as an input the results obtained at
MH18 and included the Auckland City and WCS pipework from MH18 10
MH11. Flow monitoring was conducted at MH11 as this is the sole outlet for
this part of the network.

The Penrose study area was modelled in six sections. Five of the sections
were for Auckiand City networks that drain to WCS manholes. The sixth
section combined these five smaller sections with the WCS Sewer and other
relatively small peripheral systems. The flow monitoring site was MHO6.
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CiTY DESIGN

3.2 Pipe Roughness
The Manning's ‘n’ value was assessed on site with a dye test between two
manholes located on Autumn Place (AA160 to AA150), conducted on 15 May
1997. The resulis of the test gave a Manning's ‘n’ of 0.0133 for a 225mm
diameter ceramic pipe. This is consistent with the expected value of 0.0143
for ceramic pipe and was utilised for the entire model. Consequently there
will be an averaging effect on the modelled velocities as compared to actual
local variations in roughness.
3.3 Pumping Stations
There are nine pumping stations within Area 1. They are all located within the
Mount Wellington model area except for one which is located in the Sylvia
Park Road catchment. The pumping station labels have been prefixed PS,
with the locations shown on Plans 600 and 601. A list of the pumping
stations and their respective labels is presented in Table E.2.
Table E.2 Pumping Stations
Label Pumping Station
PS1 Ballarat Street
pPS2 McDonald Crescent
PS3 Stanhope Road
PS4 Harris Road
PS5 Motu Place
PS6 Ferndale Road
PS7 Banks Road
PS15 Sylvia Park Road
PS16 Penrose Road
Details of the construction of the pumping stations were obtained from
Metrowater and Auckland City records. The operation of all Auckland City
pumping stations is monitored and recorded in a database via a telemetry
system.
All of the pump stations within the study area have emergency storage. This
storage has been included only at PS3, where the pipe gradients were such
that the storage coniributed to the operation of the pump as well as local
backwater effects.
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3.4 Boundary Conditions

A selection of the monitored discharge data for MH11 (Mount Wellington) and
MHO6 (Penrose), which did not include rainfall inflow, was analysed using a
moving average technique to produce a representative daily Average Dry
Weather Flow profile. This was input as a boundary condition for the relevant
model.

For residential areas the number of dwellings per model node were counted
and the Population Equivalent (PE) calculated based on Auckland City SSbM
parameters of 2.8 PE/house and 2.4 PE/unit. The number of dwellings were
determined from acrial photographs flown in 1993. For the mode! runs for
MPD and UD, a rate of 2.8 PE/dwelling was used. The maximum PE/ha for
residential areas was based on the zoning and the Auckland District Plan,
with 56 PE/ha used for Residential 5 and 64 PE/ha for Residential 6a. These
same values were utilised in the Carbine Road Foulwater Study.

Water consumption data, Trade Waste Consent data and Auckland City
SSDM parameters were utilised in the first instance to obtain the equivalent
PE/ha figures to assess industrial flows. The order of preference was Trade
Waste, water consumption then Auckiand City SSDM parameters (initially
using 17,500 l/s/ha) where no other data was available. For trade waste
Consent data {dated November 1995} there are two figures available {(m3/day
and Us), with the larger of the two values utilised here. The water
consumption data (up to February 1995) was averaged to give an equivalent
daily volumetric flow rate.

in the Carbine Road Foulwater Study a figure of 17,500 l/s/ha was used to
give a PE/ha of 88, which incorporates a factor of 200 I/PE/day (residential
foutwater discharge). For the WEL-STH study, a figure of 105 I/PE/day has
been utilised as per the SSDM, which is the average of 80 and 130 I/PE/day.
These values relate to non-residential loadings for an “industrial day worker”.

The above calculation using 5000 V/s/ha and 105 I/fPE/day gives an ED and
MPD factor of 48 PE/ha. Using a value of 17,500 I/s/ha equates to 167 PE/ha
which was quite often higher than when the Trade Waste and water
consumption data was used. The latter data were assessed individually and
sometimes reduced proportionally but- generally retained at the higher
(conservative) value. The UD model utilised 17,500 I/sfha for the majority of
industrial flows.

The foulwater modelling for Area 2 (Carbine Road) was a relatively more
detailed study than has been performed for Area 1. Amongst other things it
included an infiltration assessment. The results of the analysis indicated an
increase in the foulwater baseflow by up to 2.5 times depending on the
particular pipe reach and rainstorm.

ISSUE B MT WELLINGTON / SOUTHDOWN
January 1998 CATCHMENT MANAGEMENT PLAN
#10794v3 :




l‘

CITY DESIGN

The modelling performed for Area 1 did not specifically include inflow nor
infiliration. The model was however run at higher flows than the monitored
rate to stress the system (UD scenario) to a level that simulated the effecis of
inflow and infittration. The increase in flow attributed to infiltration (detailed
below) was consistent with the results found in the Carbine Road Study. This
is a reasonable approach to this issue given that the age of the foulwater
network is similar for both Area 1 and Area 2.

The variation of flow follows a daily cycle which is based on the Average Dry
Weather Flow (ADWF) with a Peaking Factor (2.5) to give the Peak Dry
Weather Flow (PDWF). The PDWF has an Infiliration Factor which is
specified in the SSDM as 2 times the PDWF, giving the Peak Wet Weather
Flow (PWWF). This in tum gives a combined factoring of 5 times the ADWF
to account for both the diumal peak and rainfall infiltration.

In this analysis of Area 1 the daily DWF profile used for the input to the
models was based on the monitoring data, consequently the daily Peaking
Factor was incorporated as a model input. From the monitoring data the daily
Peaking Factor for the Mount Wellington and Penrose Branches of 2.4 and
1.6 times the average flow respectively. The output data from the UD model
gives a PWWF for the Mount Wellington Branch, equivalent to 2.4 times the
PDWF. For the Penrose Branch the PWWF is 2.6 times the PDWF in the UD
model. These factors equate, for the Mount Wellington Branch, as a total
factor of 5.8 and for the Penrose Branch of 4.2 times the ADWF. These
values are within the order of magnitude of those recommended in the
SSDM, consequently the UD model results were used to assess the system
capacity including inflow and infiltration.

CALIBRATION
Methodology

The flow monitoring site for the Mount Wellington model was located at MH11
on the Mount Wellington WCS Sewer. Two weeks of monitoring data, from
29 November 1996 to 5 December 1996 inclusive, was available in which
there were several rainfall events. The monitoring data that did not include
evidence of inflow and infiltration was analysed io give the DWF parameiers
for input as a boundary condition for the modelling.

For the Penrose study area the monitoring site was located at MHO6 on the
Penrose Watercare Services Sewer. The monitoring period was from 7 May
to 21 May 1996 inclusive.
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4.2

The variables that affect the volume generated by the model are node area
(ha), population density (PE/ha) and foulwater loading (m3/day/PE). The
catchment area is fixed for each node, consequently the other two variables
are available for the calibration of daily foulwater volumes. The peak daily
flow rate is influenced by the diumal curve which is input as a model
boundary condition.

When the models were run initially the output volume was approximately eight
times the monitored flow. This was using the initial industrial flow factor of
17500 ls/ha. The calibration to fit the monitoring data required significant
reduction in the input flows.

Several different model scenarios were run in order to assess maodel
sensitivity to PE/ha and m3/day/ha. These model scenarios were important
because a change in the latter parameter gives an even increase of daily
volume across the whole model area, with the distribution in proportion to the
individual nodal PE/ha values. A change in the PE/ha at individual nodes
gives a change in the location within the model where the flow is generated.
This therefore influences the distribution of flow within the pipework.
Consequently some pipes in a residential area may be sufficient as it appears
that a 150mm diameter pipe can accommodate most residential flows. Within
the industrial areas where the significant inflow is occurring the pipe
dimensions may be more critical.

It was found that the volume generated by the model is more sensitive to
population density (PE/ha) than the foulwater loading (m3/day/PE). During
the calibration process for the ED scenario the 17,500 l/s/ha rate was reduced
where relevant to 5000 Us/ha, resulting in a corresponding decrease in the
nodal PE/ha value. This value is reasonable given that the majority of
industry within the study area is “dry” and the monitoring data was for average
dry weather flow conditions.

Results

The calibration results for the Mount Wellington MH11 manhole are presented
in Figure E.1. The plot presents the averaged monitoring data, the average of
dry weather flow for the monitoring period, two sets of daily monitoring data
and the output of the calibrated ED model.

The oscillation of the model output is due to the operation of pumping
stations. This effect was apparent in the monitoring data but was smoothed
in the analysis to obtain the Dry Weather Flow. The ADWF is the average of
the smoothed monitoring data.

There is a good correlation between the mode! output for the ED scenatrio
and the monitoring data for both the peak flow and total daily volume. The
model output is within the range of recorded data from 7 hours onwards. The
difference during the early data (up to 7 hours) is due to numerical instabilities
within the model! attributable to the low flow input. During this initial period the
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4.3

4.4

low volume generated is greater than the errors within the model algorithms
and the base flow which the model automatically allocates to all pipes within
the modelled system. The early time anomaly is not relevant to this study as
the peak daily flow is the parameter used here to assess the capacity of the
system.

The plot of monitoring data and ED model output for MHO6 (Penrose Model)
is presented in Figure E.2. The plot shows a good correlation between the
monitored discharge data and the modelled discharge output for both peak
flow and daily volume. The modeiled velocity and foulwater level at MHO6
also correlated well with these monitored parameters. The success of the
correlation is related to the averaging that was performed on the monitoring
data to give the daily DWF input for the model.

For the Mount Wellington model the final calibrated foulwater loading
(m3/day/ha) had an average value of 0.073 m3/day/ha. For the Penrose
model the average value equalled 0.095 m3/day/ha. These values compare
favourably with the Auckland City SSDM range from 12 I/person/day
(Entertainment Facility) to 780 I/bed/day (Hospitals). The difference in values
reflects the influence of the population density (PE/ha). The values obtained
during calibration are within an acceptable range.

The Sylvia Park Road model was constructed utilising parameters obtained
from the Mount Wellington and Penrose models. The output from the model
was compared to the Sylvia Park Road pumping station flow data obtained
from the telemetry database. There was a good correlation between the two
sets of data.

Verification

in the drainage questionnaire (November 1995) there were reports of odour
problems associated with the drainage system near 29 Harwood Road, 3
Southdown Lane and 6 Pacific Rise (Plan 102). The sites at Harwood Road
and Southdown Lane were inspected after modelling, confirming the
possibility of self-cleansing problems.

The other sites that were inspected (Plans 610 and 611) to verify the model
results for possible self-cleansing problems were located in Alana Place
(CE100), Harwood Road (AB020), Femdale Road (AA360 and AA370),
Leonard- Road (AS010), Prescott Road (AA080), Hugo Johnston Drive
(AA180 and AA190), Autumn Place (AA150 and AA160), Southdown Lane
(AA040) and Industry Road (AA040).

Summary

Based on the calibration and verification of the ED model it is considered that
the model parameters are realistic and that the model is fit for the purpose of
simulating the performance of the system. A summary of the adopted
foulwater loadings (m3/day/ha) is presented in Table E.3.
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Table E.3  Adopted Foulwater Loadings

Model Volumetric Flow Rate (m3/day/ha)

Mount Wellington 0.073

Penrose 0.095

Sylvia Park Road , 0.090

SIMULATIONS

After successfully calibrating the models, simulations were then performed for
the MPD (Maximum Probable Development) and UD (Ultimate Development)
scenarios.

During the calibration phase some initial model runs generated significantly
more output volume (up to eight times) than the monitored flow. This was
due to the conservative approach initially adopted when assessing the
industrial flow input parameters. This calibration process was effectively a
sensitivity analysis of the existing network for flows greater than would
normally be expected. It is worth noting that at these high flow rates the
system performed well with only a few places where pressurising and
surcharging occurred. Also, the velocity of flow was only slightly greater than
that for the UD scenario.

Table E.4 presents a summary of the input and output parameters utilised for
the model simulations.

The output data for the UD model gives a maximum daily flow of 32 /s for the
Mount Wellington Branch, which is 2.4 times the PDWF. For the Penrose
Branch the maximum daily flow is 68 I/s, which is 2.6 times the PDWF. With
the Sylvia Park UD model the maximum daily flow is 55 I/s which is 2.6 times
the PDWE. The UD mode! results have been utilised here to assess system
performance.

With the ED and MPD model scenarios the discharges in some lateral pipes
are relatively low, giving correspondingly low velocities. This effect is also
seen in the UD model, in that a low daily flow (such as during the moming
phase of the diumal curve) the velocity curve has a flatline response until the
discharge accumulates sufficiently to allow an output from the computation.
The pumping peaks are also evident over the base velocity. :

The SSDM recommends a minimum self-cleansing velocity of 0.65 m/s, with
0.75 m/s desirable in the upper reaches. The velocity results from the ED
and UD model scenarios are presented in Appendix F, with the latter also
presented on Plans 610 and 611. The maximum velocity has been divided
into two groups, the first between 0.4 and 0.65 m/s and the second below 0.4
m/s. This gives a relative assessment of the potential for self-cleansing.
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The UD model resulis have also been utilised to assess capacity issues. The
maximum daily discharge has been expressed as a proportion of the full pipe
discharge. This data is presented in Appendix F.

MODEL FILES

The computer files utilised for the MOUSE modelling are presented in Table.
E.5.

Due to the manner in which the Mount Wellington and Penrose models have
been constructed it is necessary when running either model to transfer output
hydrographs from the relevant submodels to the respective boundary file for
the main model.

RECOMMENDATIONS FOR FURTHER WORK

As an additional verification of the ED model output, the telemetry data from
the pumping stations could be correlated with the model pumping station
outputs.
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TABLE E.1 SUB-CATCHMENT NOMENCLATURE

Mount Wellington Otahuhu Southdown
Methods | Modelling | Methods | Modeliing! Methods Modelling
Report Status Report | Status | Report Stalus
WELAF | WELAF | OTHUF | STHPF | STHAF STHAF
WELBF | WELBF STHBF |Lateral pipe data not supplied - input directly to WCS Manhols
WELCF | WELCF STHCFE |Lateral pipe data not supplied - input directly to WCS Manhole
WELDF | WELDF STHDF STHDF
WELFF | WELFF STHEF |Lateral pipe data not supplied - input directly fo WCS Manhole
WELGF | WELGF STHEF WELTF
WELHF { WELHF STHGF WELTF
WELOF jNot included STHHF STHPFO1 & STHPFO2
WELQF |Not included STHIF STHPFO5
WELRF | WELRF STHJF STHPFO4
WELSF | WELSF STHKF ' STHPFO3
WELTF | WELTF STHLF STHPFO5
WELVF |Not included STHMFE STHPFG7
WELWF [Not included STHNF STHPFO8
WELXF | STHPF08
WEAAF | WEAAF
WEABF | WEABF

22/10/97 - CATCH.XLS
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TABLE E.4 MOUSE MODEL OUTPUT SUMMARY

MT WELLINGTON PENROSE SYLVIA PARK
BRANCH BRANCH BRANCH
ANALYSED MONITORING DATA Based on pump rate of
Average Dry Weather Flow {I/s) 5.4 16.8 108 ¥s from 2 pumps
Peak flow rate (Us) 13.2 26.1 Range 267 - 1308 m/d
Total daily volume (m%day) 468 1455 Average 751 m/d
EXISTING MODEL
Run number EX-W2 EX-P6 EX-8
Typical Vs/Ha 5000 5000 5000
Typical PE/Ha 20-40 20 -40 50 - 6500
Model m //PE 0.073 0.09 0.09
Peak flow rate (Is) 13 25 21
Daity volume (m/day) 465 1448 1191
MPD MODEL
Run number MP-W2 MP-P6 MP-S
Typical Ys/Ha 5000 5000 17500
Typical PE/Ha 50 - 60 50 - 70 130 - 6500
Model m*d/PE 0.073 0.09 0.09
Peak flow rate (i/s) 16 29 25
Daily Volume {m*/day) 698 1647 1379
UD MODEL
Run number UuD-w2 UD-P6 UpD-S8
Typical I/s/Ha 17500 17500 17500
Typical PE/Ha 80 170 130 - 8500
Model m*/d/PE 0.073 0.09 0.2
Peak flow rate (Vs) 29 68 55
Daily Volume (m°/day) 1314 3907 3064
22/10/97 - MODTABLE.XLS
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APPENDIXF Computed Peak Velocities and Discharges for Area
1 Foulwater System
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CATCHMENT STHPF06

ULTIMATE DEVELOPMENT MODEL RESULTS

AA210 AA1S0 0.25 0.6 0.04 0.2 0.3
AA190 AA180 0.34 0.82 0.07 0.2 0.3
AA180 AA170 0.48 1.1 0.11 0.3 0.4
AAT70 AA160 0.48 1.1 0.11 0.3 0.4
AA160 AA150 0.65 1.5 0.09 0.4 0.6
AA150 AA140 0.88 241 0.05 0.3 0.4
AF030 AF020 0.1 0.25 0.02 0.2 0.3
AF020 AF010 0.1 0.25 0.01 0.3 0.3
AF010 AA150 041 0.25 0.02 0.1 0.1
AEQ50 AEQ10 0.11 0.24 0.01 0.2 0.3
AEQ10 AA140 011 0.24 0.02 0.1 0.1
AA140 AA130 1 23 0.07 0.3 0.3
AA130 AA120 1 2.3 0.09 0.3 0.3
AAI20 AA110 1.6 3.7 0.08 0.3 0.4
AA110 AA100 2.1 5 0.15 0.3 0.4
AA100 AAOBO 2.7 6.4 0.19 0.4 0.5
AADBO AAQ70 27 6.4 0.12 0.5 0.6
ABO10 AAQ70 0.31 0.75 0.03 0.8 0.8
AAD70 AADGBO 3 7.1 0.23 0.4 0.5
AAQGD AAD50 3 7.1 0.29 0.4 0.5
AAD50 AAD40 3 7.1 .21 0.4 0.5
AAQ40 AAQ30 3.2 7.6 0.2 0.6 0.7
AAQ030 AAQ20 3.2 7.6 0.04 1.3 1.6
AAQZ20 MHO8 3.2 7.6 0.01 0.7 0.9
Note: 1. Qmax is Maximum Discharge
2. Qf is Full Pipe Discharge
3. Data relates to one daily cycle 16/01/98
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CATCHMENT STHPF
ULTIMATE DEVELOPMENT MODEL RESULTS

- AAZ30 0.77 1.8 0.08 0.4 0.5
AA230 - AA210 0.77 1.8 0.17 0.4 0.5
AA210 - AA200 0.77 1.8 0.14 0.5 0.6
AA200 - AA180 0.77 1.8 0.12 0.4 0.6
AA1S0 - AA180 1.3 3 0.14 0.6 0.8
AF010 - AA180 0.28 0.67 0.02 0.2 0.3
AEO010 - AA180 0.22 0.53 0.03 0.1 0.2
AA180 — AA170 1.8 4.2 0.13 0.7 0.9
AA170 — AA160 1.8 4.5 0.2 0.8 1
AA160 - AA150 1.9 4.5 0.22 0.7 0.8
AA150 - AA140 2.1 5.1 0.36 0.7 0.9
AA140 - AA130 2.1 5.1 0.12 0.5 0.7
AA130 - AA110 24 57 0.24 0.3 0.4
AA110 - AADBD 27 6.5 0.24 05 0.6
AADB0D — AAQ7C 27 6.5 0.12 0.7 0.9
AAQ070 - AAQGO - 27 6.5 0.21 0.7 0.9
AAQE0 - AAD30D 2.7 6.5 0.32 0.7 0.9
AAD30 - AAQ20 27 6.5 0.28 1.2 1.5
AAD20 — MH17 2.9 7 0.12 2.4 3

Note: 1. OQmax is Maximum Discharge
2. Qf is Full Pipe Discharge
3. Data relates to one daily cycle 16/01/98
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CATCHMENT WELFF
ULTIMATE DEVELOPMENT MODEL RESULTS

AA380 AA370 0.08 0.13 0.01 0.2
AA370 AA3B0 0.08 0.13 0.01 0.2
AA3G0 AA350 0.1 0.13 0.01 0.1
AA3S0 AA340 0.19 0.34 0.03 0.3
AA340 AA330 0.4 0.42 0.01 0.3
AA330 AA320 0.76 0.89 0.09 0.4
AA320 AA310 0.76 0.89 0.06 04
AA3I0 AA300 0.76 0.89 0.07 0.4 X
BNO20 BNO10 0.28 0.28 0.01 0.6 0.6
BNO10 AA330 0.26 0.27 0.01 0.2 0.2
BK020 AA330 0.08 0.14 0.01 01 0.1
AA300 AA290 0.89 11 0.08 0.4 0.4
AAZ290 AAZB0 0.89 1.1 0.12 0.4 0.4
AAZ280 AA270 0.89 11 0.11 0.3 0.3
BJOZ0 BJO10 0.11 0.14 0.01 0.2 0.3
~ BJO1O AA300 0.1 0.14 0.01 0.1 0.1
BFQ10 AA270 0.14 0.14 0.01 0.1 0.1
AAZ70 AAZ60 1.1 1.4 0.15 0.3 0.3
AAZ60 AA250 1.1 1.4 0.27 0.3 0.3
AA250 AA240 1.1 1.4 0.15 0.5 0.5
AA240 AAZ230 13 1.7 0.08 0.6 0.7
AAZ210 AA180 1.3 1.7 0.09 0.4 0.5
BEQ20 BEO10 0.19 0.19 0.01 0.4 0.4
BEO10 AA240 0.18 0.19 0.0 0.1 0.2
B AA230 AAZ20 1.3 1.7 Q.15 0.4 0.5
AA220 AA210 1.3 1.7 0.11 0.6 0.7
AA180 AA180 1.7 2.7 0.13 0.3 0.3
AY040 AY030 0.31 Q.74 0.03 0.4 0.6
AY(Q30 AY020 0.31 0.74 0.03 0.3 0.3
AY020 AY010 1.1 2.6 0.13 0.3 0.4
AYQ10 AA180 1.2 2.7 0.1 0.2
AA180 AA160 29 54 0.13 0.4 0.5
AA160 AAT40 31 6 0.16 0.4 0.5
AA140 AA130 341 6 0.15 0.4 0.4
AWO030 AA130 0.51 1.2 0.03 0.2 0.2
AA130 AA120 4.4 9.1 0.17 0.5 0.6
AA120 AA110 4.4 9.1 0.14 0.6 0.8
AA110 AA100 45 8.2 0.1 0.5 0.6
AT020 ATO10 0.42 0.28 0.02 02 0.2
AT010 AS010 0.3 0.71 0.04 0.2 0.3
AS010 AA100 1.1 2.3 0.03 0.2 0.3
AA100 AAQS0 57 12 0.16 0.6 0.7
AS140 AS130 0.08 0.11 0.01 0.1 0.1
AS130 AS120 0.37 0.82 0.06 0.4 0.6
AS120 AS110 0.37 (.82 0.03 0.5 0.6
AS110 AS100 0.37 0.82 0.04 0.4 0.5
AS100 AS080 0.43 0.95 0.04 0.3 0.3
AS080 AS060 0.46 1 0.03 0.3 0.3
AS060 AS040 0.55 1.2 0.03 0.3 0.4
AS040 AS030 0.55 1.2 0.02 0.5 0.6
AS030 AS020 0.74 1.2 0 2.1 2.5
AS020 AS010 0.83 1.6 0.03 0.4 0.5
Note: 1. Qmax is Maximum Discharge
2. Qf is Full Pipe Discharge
3. Data relates to one daily cycle 16/01/98
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CATCHMENT WELFF
ULTIMATE DEVELOPMENT MODEL RESULTS

AB100 ABOS0 0.08 0.17 0.02 0.2 0.3
ABGS0O ABO80 0.11 017 0.01 0.3 0.4
ABO80 ABQ70 0.15 0.17 0.01 0.3 0.3
ABO70 ABOB0 0.18 0.25 0.02 0.3 0.3
ABOE0 ABO50 0.18 0.25 0.01 0.4 0.4
ABO50 ABQ40 0.23 0.36 0.02 0.5 0.5
AB0O40 ABO30 0.33 0.6 0.02 0.3 0.4
ABO30 ABO20 0.37 0.69 0.06 0.3 0.4
ABQO20 ABO10 0.37 0.69 0.03 0.7 0.9
ABO10 AAD30 0.58 12 0.01 0.7 1.5
ACO040 ACD10 022 0.52 0.04 0.3 0.4
ACO10 ABO10 0.22 0.52 0.03 0.4 0.5
AQO20 AQO10 0.34 0.82 0.01 0.2 0.3
AQO10 AAQS0 0.38 0.94 0.01 0.1 0.1
AAQS0 AA0B0 6.3 13 0.21 0.6 0.8
AAQB0 AAD70 6.3 13 0.18 0.7 0.9
AAQ70 AADBO 6.3 13 0.16 0.6 0.7
AMOG0 AMO40 0.09 0.15 0 0.1 o1
AMO40 AMO30 0.17 0.33 0 0.1 0.2
AMUG30 AM020 0.26 0.55 0.01 0.2 0.2
AMO20 AAQB0 0.35 0.76 0.01 0.1 0.1
AA08B0 AAQS0 6.8 14 0.18 0.7 0.9
AAQS0 AAD4D 6.8 14 0.19 0.8 1

AAD4D AA030 6.8 14 0.1 1.1 1.4
AAQ30 AAQZ20 7.4 15 0.1 1.5 1.8
AAQ20 MH32 7.4 15 0.02 5.2 6.5

Note: 1. Qmax is Maximum Discharge
2. Qf is Full Pipe Discharge
3. Data relates to one daily cycle 16/01/98
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CATCHMENT WELRF
ULTIMATE DEVELOPMENT MODEL RESULTS

- AA100 - AAD90 0.82 2 0.08 0.3 0.3
AD0O10 - AAQS0 0.09 0.1 0.01 0 0.1
AA0S0 — AA0BQ 1 2.4 0.08 0.2 0.2
_ AC020 - ACO10 0.11 0.13 0.01 0.2 0.3
AC010 - AA080 0.14 0.2 0.01 0.1 0.4
AAOB0 — AAQ70 1.3 2.8 0.2 0.3
AAQ70 - AA060 1.4 3.1 0.09 0.3 0.4
) AA0S0 — AAO50 1.7 37 0.19 0.3 0.4
AAD50 - AAD4D 1.7 3.7 0.14 0.3 0.4
AAD40 - AAD20 1.7 3.7 0.15 0.4 0.5
- AAD20 —.  MH30 1.8 4 0.02 25 3.2
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Note: 1. Omax is Maximum Discharge
2. Qf s Full Pipe Discharge
3. Data relates to one daily cycle 16/01/98 1o0f1




CATCHMENT WELTF
ULTIMATE DEVELOPMENT MODEL RESULTS

- AA360 0.09 0.1 0.01 0.2 0.2
AA360 - AA350 0.09 0.11 0.c1 0.2 0.3
AA350 - AA340 0.1 0.11 0.01 0.1 0.1
AA340 - AA330 0.17 0.28 0.04 0.2 0.2
AA330 - AA320 017 0.28 0.02 0.2 0.3
AA320 - AA310 0.17 0.28 0.03 0.2 0.2
AA310 - AA300 017 0.28 0.02 0.2 0.3
AA300 - AA290 0.17 0.28 0.03 0.2 02
AA290 - AAZ80 0.24 0.44 0.04 0.3 0.3
AA280 - AAZ70 0.24 0.44 0.04 0.3 0.4
AA270 - AA260 0.38 0.44 0.01 0.4 0.4
ARD40 - ARO30 0.28 0.28 0.01 0.3 0.3
AR040 - ARO030 0.28 0.28 0.01 0.3 0.3
AROS30 - AR020 0.55 0.59 0.05 0.4 0.4
AR020 - ARO10 0.76 0.83 0.02 i4 15
ARD10 - AAZ60 0.76 0.83 0.01 0.7 0.7
AT020 - ATO10 0.08 0.14 0.01 0.2 0.3
ATO10 - AR020 0.2 0.2 0.01 0.4 0.4
AA260 - AA250 1.2 1.4 0.05 08 0.9
AA250 - AA240 1.2 1.4 0.05 0.9 0.9
AA240 - AA230 12 14 0.05 0.5 0.5
AMO30 - AMO20 0.25 0.25 0.1 0.7 0.7
AMO20 - AMO10 0.24 0.24 0.01 0.3 0.4
AMO1Q - AAZ30 0.57 0.62 0.01 0.3 .
ANQZ0 - ANO10 0.34 0.34 0.01 1 1
ANO10 - AMO10 0.31 031 0.01 . 14 1.1
AQO10 - AA230 0.21 0.21 0.01 0.1 0.1
AA230 - AA220 2 2.3 0,12 0.8 1
AA220 - AA210 2 2.3 0.08 0.8 0.8
AA210 - AA200 2 2.4 0.18 0.5 0.5
AKO30 - AK020 0.14 0.14 0.01 0.3 0.3
AK020 - AKO10 023 0.23 0.01 0.7 0.7
AKC10 - AA200 0.25 0.27 0.01 G 0.1
AA200 - AA190 23 2.6 0.24 0.8 0.6
AGO20 - AGO10 0.12 0.12 0.01 0.2 0.3
AGO10 - AA160 0.16 0.21 0.01 0.1 0.1
AAT70 - AA160 2.3 2.6 0.14 0.8 0.9
AA190 - AA170 2.3 2.6 0.08 0.8 0.8
AA1B0 - AA120 2.5 2.9 0.17 0.6 0.6
AA120 - AAT110 2.5 29 0.21 0.7 0.7
AA110 - AA100 2.5 2.8 0.09 0.8 0.8
AA100 - AADB0O 28 3.8 0.26 0.8 0.8
AAD8O - AAD70 2.8 3.8 013 0.8 0.8
AC140 - AC110 03 0.71 0.04 0.3 0.4
AG110 - ACO080 0.3 0.71 0.07 0.3 0.3
ACDS0 - ACO070 0.3 0.71 0.05 0.2 0.3
ACO70 - AC050 0.71 1.7 A 0.5 0.6
ACCS0 - AC020 0.84 2 0.03 0.5 0.6
AC020 - ACO010 0.98 2.3 0.04 0.5 0.6
ACO10 - AAQ70 0.98 2.3 0.04 0.8 1
AAD70 - AADGO 4.1 6.8 0.06 0.8 1
AAOEBD - AAQ50 4.1 6.8 0.06 0.8 0.8

Note: 1. Qmax is Maximum Discharge
2. Qf is Full Pipe Discharge
3. Data relates to one dally cycle 16/01/98 1of2
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CATCHMENT WELTF
ULTIMATE DEVELOPMENT MODEL RESULTS

AAQ30 - AADZ20 . . 0.05 0.7 0.8
AA020 - AAD1D 4.4 . 0.09 0.7 .
ABO20 - ABC10 0.23 X 0.01 0.8 1.1
ABO10 - AAQ10 0.23 . 0.01 0.8 1
AAD10 - MH18 4.8 . 0.5 0.6

Note: 1. Qmax is Maximum Discharge
2. Qf is Full Pipe Discharge
3. Data relates to one daily cycle 16/01/88 20f2




CATCHMENT WELAF
ULTIMATE DEVELOPMENT MODEL RESULTS

CE100 - . . . . .

GCEO080 - CEQ70 0.08 0.19 0.02 0.2 0.2
CEQ70 - CEO060 0.1 0.19 0.01 0.2 0.3
CEOG60 - CEO050 0.09 0.19 0.02 0.2 0.2
CEQ50 - CE040 0.13 0.4 0.02 0.1 0.2
GJ040 - CJ0o30 0.08 0.4 0.03 0.2 0.3
CJ0O30 - CJ020 0.1 0.4 0.03 0.2 0.3
CJo20 - CJ0o10 0.12 0.73 0.06 0.2 0.4
CJ010 - CE040 0.12 0.73 0.07 01 0.3
CEQ40 - PSi 0.25 1.1 0.17 0.2 0.4
CCo70 - GC050 0.14 24 0.1 0.4 1.2
CCOo50 - CCo40 0.31 2.3 0.04 0.8 1.5
CCo40 - CCO030 0.3 2.3 0.06 0.5 0.9
CCO030 - CCo20 0.3 2.2 0.15 0.3 0.5
CGC020 - CC0i0 0.3 2 0.4 0.2 0.4
CCo10 - BTC50 0.3 2 0.13 01 0.3
BTOS0 - BT040 2 S 0.5 0.5 0.6
BTC40 - BT030 2 4.5 0.45 0.5 0.7
BWQ20 - BT030 g.22 1.4 0.03 0.8 14
BT160 — BT150 0.09 0.38 0.03 0.2 0.3
BT150 - BT130 0.1 0.46 0.05 0.2 0.3
BT130 - BT120 0.1 0.58 0.05 0.2 0.3
BT120 - BT110 0.1 0.58 0.04 0.3 0.5
BT110 - BT100 0.18 0.58 0.02 0.1 0.3
BTi00 - - BTO8C. 1.4 1.8 0.15 - 05 0.5
BTO80 - BTO70 1.4 1.8 - 0.18 0.5 0.5
B1070 - BTO60 1.7 2.9 0.1 0.7 0.9
BTO60 - BTO50 1.7 2.9 0.17 0.8 0.9
CW010 - BT100 1.2 1.3 0 0.2 0.2
CT050 - CT040 0.08 0.77 0.07 0.2 0.4
CT040 - CT030 0.08 0.77 0.07 0.2 0.4
CT030 - CT1020 - 0.11 0.77 0.04 0.3 0.7
CT020 - CT010 0.29 0.77 0.02 0.6 0.8
cioig - - BT070 0.28 0.87 0.03 0.2 0.4
DC040 - DCO030 0.1 0.35 0.02 0.2 0.3
DCO30 - PS3 0.1 0.35 0.03 0.2 0.3
DDQ20 - DDO10 0.11 0.17 0.01 0.2 0.2
DDO10 - PS3 0.11 0.16 0.03 0.2 0.2
BTO30 - PS2 2.3 5.8 0.37 0.4 0.6
AA330 - AA320 0.08 0.9 c.09 0.2 0.4
AA320 - AA310 0.11 0.8 0.02 0.2 0.3
AA310 - AA300 0.13 13 0.04 0.2 0.4
AA3DD - AA280 0.13 1.3 0.03 0.2 0.5
AA280 - AA280 0.13 1.3 0.1 0.3 0.6
DK020 - AA280 0.1 0.58 0.03 0.2 c.4
AA280 - AA260 0.24 1.8 0.06 0.4 0.7
AA260 - AA230 0.25 2 0.16 0.2 0.4
AAZ230 - AA210 0.27 2.4 0.2 0.3 0.5
AAZ1D - AA1B0 0.27 2.4 0.21 0.2 0.5
AA190 - AAT70 0.3 2.9 0.06 0.1 0.3
DBC40 -- DB020 0.09 1.2 0.1 0.2 0.4

Note: 1. Qmax is Maximum Discharge
2. Qf is Full Pipe Discharge
3. Data relates to one daily cycle 16/01/98 10f3




CATCHMENT WELAF
ULTIMATE DEVELOPMENT MODEL RESULTS

DB020 AA170 0.14 1.3
AA170 - AA160 0.46 4.2 0.14
AA160 - AA150 0.46 4.2 0.12
AA150 - AA140 0.46 4.1 0.07
AA140 - AA120 0.47 4.2 0.1
AA120 - AA110 0.47 4.2 0.18
AAT10 - AA100 0.47 4.2 0.05
AA100 - AA0B0D 0.47 4.2 0.03
BRO60 — BR040 0.08 0.08 0.01
BR040 - BR0O30 0.1 0.1 0.01
BR0O30 - BRO10 0.79 10 0.14
BRO10 - AAQ080 0.88 9.6 0.4
AAQBOD - AAQ70 1.4 13 0.24
AAQ70 - AADB0 1.4 13 0.17
AAQGD - AAC50 2.3 23 0.17
AADS0 - AAD40 2.4 23 0.25
AAD40 - AAD20 2.5 21 0.37
AMOS0 - AMO40 0.19 0.62 0.02
AMO40 - AMO30 0.19 0.62 0.02
AMO30 - PS4 0.19 0.62 0.02
AD210 - AD200 0.13 0.45 0.01
AD200 - AD180 0.13 0.45 0.03
AD180 - AD180 0.13 0.45 0.02
AD180 - AD150 0.17 0.45 0.01

. AD150 - AD140 0.19.- 0.84 0.04
AS060 - AS040 0.11 0.26 0.02
AS040 - AS030 0.11 0.26 0.01
AS030 - AD140 0.13 0.53 0.01
AR010 - ADP130 0.15 0.42 0.02
AD140 - AD130 0.32 1.5 0.01
AD130 - AD120 0.48 2 0.04
ABD120 - AD110 0.48 2 0.02
AD110 - AD100 0.48 2 0.02
AD100 — AD0S0 0.48 2.1 0.01
ADO0S0 - ADO80O 0.48 2.1 0.04
ADOB0 - ADQ70 0.48 2.1 0.04
ADQC70 - ADOS0 0.48 2.1 0.03
ADOB0D - ADCE0D 0.48 2.1 0.04
ALO10 — AJOB0 0.08 1.5 0.05
AJO50 - AJ040 0.12 1.3 0.03
AJD40 - AJO30 0.1 1.3 0.04
AJO30 - AJO20 0.12 1.2 0.03
AJ020 - AJO10 0.12 1.2 0.02
AJ010 - ADO50 0.21 1.3 0.01
ADO50 - ADO040 0.71 3.7 0.03
ADO40 - ADC20 0.72 3.9 0.02
AD020 -~ ADO10 0.72 3.8 0.2
ADO10 -- AAD20 0.72 3.9 0.34
AA020 — MH18 3.3 25 0.12
ABQ30 - ABQ20 0.1 0.49 0.04
ABQG20 - ABO10 0.18 0.49 0.02

Note: 1. Qmax is Maximum Discharge
2. Of is Full Pipe Discharge
3. Data relates to one daily cycle 16/01/98
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CATCHMENT WELAF
ULTIMATE DEVELOPMENT MODEL RESULTS

ABO10 MH18 0.17 0.49 0.02 0.6 0.8
MH18 MH17 3.5 25 0.33 0.5 0.8
AW160 AW150 0.31 5.8 0.51 0.3 0.6
AW150 AW140 0.32 5.9 0.81 0.3 0.7
AW140 AW130 0.32 5.9 0.51 0.3 0.7
AW130 AW120 0.32 5.9 0.48 0.4 0.9
AW120 AW110 0.37 5.9 0.09 1.4 3.2
AW110 AW100 0.37 5.9 0.18 0.8 1.9
AW100 AWO0S0 0.37 5.9 0.36 0.4 0.9
AWO080 AWO0B0 0.37 5.9 0.42 0.3 0.7
BLOZ20 BLC10 0.3 0.3 0.01 1.1 1.1
BLO10 AWGOB0 0.28 0.28 0.01 0.8 0.8
AWO0E0 AWO070 0.64 6.2 0.36 0.5 0.9
AWO070 AWOB0 0.65 6.3 0.22 0.5 1.1
BH030 BH020 0.1 0.1 0.01 0.3 0.3
BHO20 BHO10 0.39 0.39 0.01 1.5 15
BHO10 AWO0B0 0.38 0.38 0.01 1.2 1.2
AWO0B0 AWOS0 1 6.7 0.41 0.5 0.8
BEQ50 BEG40 0.14 0.14 0.1 0.3 0.3
BEO40 BEQ30 0.13 0.14 0.01 0.3 0.3
BEQ30 BEQ20 0.13 0.14 0.01 0.5 0.5
BEGZ20 BEQ10 0.15 0.15 0.01 0.5 0.5
BEO10 AWOD50 0.16 0.16 0.01 0 0.1
AWO0S0 AW040 1.2 6.9 0.81 0.3 0.6
AWQ40 AWO030 - 1.2 6.9 0.85 0.4 0.7
AWO030 PS5 12 6.8 0.28 1 1.6
AX020 PS5 0.16 0.16 0.01 0.6 0.6
Note: 1. Qmax is Maximum Discharge
2. Of is Full Pipe Discharge
3. Data relates to one daily cycle 16/01/98 30f3




CATCHMENTS WELHF, WELBF, WELGF, WELDF AND WELCF
ULTIMATE DEVELOPMENT MODEL RESULTS

e R

CATCHMENT WELHF
ABD3012 —  ABO2012 0.12 0.12 0.01 0.3 0.3
AB02012 -  ABO1012 0.12 0.12 0.01 0.3 0.3
ABO1012 -~ MH12 1.10 1.10 0.0 5.8 5.8
AAD7012 -~  AAQB012 0.21 4.10 0.22 0.5 1.2
AAQB012 -~  AADBD12 0.26 4.00 0.09 1 2
AAD4012 —~  AAQ3012 0.29 4.00 0.12 0.2 0.5
AADS012 -~  AAD4012 0.27 3.90 0.11 0.2 0.5
AAD3012 -  AAD2012 0.32 4.40 0.13 0.2 0.5
AAQ2012 - MH12 0.33 4.40 0.14 0.3 0.6
AA17012 -  AA16012 0.13 0.14 0.01 0.3 0.3
AA18012 -~  AA15012 0.13 0.14 0.02 0.2 0.2
AA15012 - AA14012 0.13 0.14 0.01 0.2 0.2
AA14012 -~  AA12012 0.14 0.24 0.02 0.2 0.3
AA12012 - AA10012 0.14 0.24 0.01 0.3 0.3
AA10012 -~ AAQS012 0.14 0.24 0.01 0.3 0.3
AAQ9012  —  AA08012 0.14 0.24 0.03 0.2 0.2
AA0BD12 -  AAQ7012 015 0.44 0.03 0.1 0.3 |
AV1E012 - AVi4012 0.11 1.40 0.08 0.2 0.5 |
AVi4012 - AV12012 0.11 1.50 0.1 0.2 0.5 |
AV120i12 -  AV11012 0.12 1.50 0.07 0.3 0.5
AV11012 - AV10012 0.13 1.60 0.16 0.2 0.5
AV10012 -~  AV08012 0.13 1.60 0.13 0.2 - 0.4
AV0B8012 -~  AVO7012 0.13 1.80 0.13 0.3 0.6
AVDO7012 -~ AV05012 0.13 1.80 0.12 0.3 0.6
AVOS5012 -  AV04012. 0.13 1.80 0.12 0.3 0.7
AvV04012 - AVO3012 0.14 1.80 0.07 0.5 1.1
AVO3012 -  AVQ2012 0.15 1.90 0.15 0.3 0.6
AVO2012 - PS16 0.15 1.90 0.14 0.3 0.7
AW02012 - P816 0.16 0.22 0.01 0 0
CATCHMENT WELBF
AF01014 - PS6 0.08 0.12 0.01 0.2 0.3
AF02014 -  AF01014 0.09 0.12 0.01 0.2 0.2
AAD7014 -  AAOB014 0.13 0.81 0.04 0.2 0.8
AADBO14 -  AADSD14 0.13 0.80 0.07 0.2 0.4
AADS014 = AAD4D14 0.13 0.77 0.06 0.2 0.5
AAD4014 —  AAD3014 0.14 0.85 0.07 0.2 0.4
AAQ3014 -~  AA0Z2014 0.14 0.83 0.07 0.3 0.5
AAQ2014 - MHt4 0.78 0.83 0.01 0.5 3
CATCHMENT WELGF
AAQ7013 -  AAOBO13 0.02 0.22 0.02 0.2 0.3
AADB013 -~  AAD4013 .10 0.22 0.01 0.3 0.3
AAD4013 - AA02013 0.10 0.22 0.02 0.3 0.3
AAD2013 - MH13 0.25 0.28 0.01 0.1 1.1
CATCHMENT WELDF
AB14017 -  AB13017 013 0.15 0.01 0.2 0.2
AB13017 -  AB12017 0.12 0.15 0.02 0.2 0.2
AB12017 -  AB11017 0.13 0.30 0.01 0.2 0.3
AB11017 -~  AB10017 0.13 0.30 0.03 0.2 0.2
AL02017 -~  AB10017 o.11 0.20 0.01 0.1 0.2
AB10017 -  ABOSO17 0.25 0.68 0.05 0.2 0.3
ABO9017 -~  ABOBO1Y 0.26 0.85 0.08 0.3 0.4

Note: 1. Qmax is Maximum Discharge
2. Qf is Full Pipe Discharge
3. Data relates to one daily cycle 16/01/98 10f2



CATCHMENTS WELHF, WELBF, WELGF, WELDF AND WELCF
ULTIMATE DEVELOPMENT MODEL RESULTS

ABD8017 -  ABO70i17 0.26 0.85 0.04 0.3 0.5
ABQ7017 -  ABOB017 0.26 0.85 0.11 0.2 0.3
ABOB017 —  ABD4017 0.29 1.40 0.14 0.2 0.4
AB04017 -  ABO3017 0.29 1.40 0.13 0.2 0.4
AB03017 -  ABQ2017 028 1.40 0.18 0.3 0.4
ACO1017 -~  AB02017 0.08 0.14 0.01 0.2 0.3
ADO1017 -  ABO2017 0.05 0.05 0 0.2 0.3
AB02017 - PS7 0.46 1.80 0.13 0.4 0.6
AA02017 - MH17 0.18 4.00 0.12 0.7 1.6
CATCHMENT WELCF
ABO3015 -  ABO20156 0.41 0.42 0.01 0.6 0.6
AB02015 -~  ABO1015 0.33 0.35 0.03 0.3 0.3
ABO1015 -~  AA02015 0.33 0.37 0.03 0.3 0.3
AA0S015 -  AA04015 0.08 0.09 0.01 0.2 0.2
AAD4015 -  AA0301S 0.10 0.3 0.01 02 02
AAQ3015 -  AAD2015 0.10 0.15 0.01 0.2 0.3
AAD2015 - MH15 0.77 0.82 0.01 3 3.7
WCS MOUNT WELLINGTON SEWER
MH18 - MH17 3.50 25.00 0.23 0.4 0.8
MH17 - MH16 3.80 27.00 0.24 0.4 0.7
MH16 - MH15 3.80 27.00 0.25 0.4 0.7
MH15 -~ MH14 4.60 27.00 0.26 04 0.7
MH14 — MH13 5.30 27.00 0.26 0.4 0.7
MH13 - MH12 5.60 27.00 0.23 0.5 0.7
MH12 - MH11 7.10 32.00 0.22 0.7 1
MH11 - MH10 7.20 32.00 0.31 0.6 1
Note: 1. Qmax is Maximum Discharge
2. Qf is Full Pipe Discharge
3. Data relates o one daily cyCle 16/01/98
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CATCHMENT WELXF
ULTIMATE DEVELOPMENT MODEL RESULTS

AB180 - AB160 0.32 0.78 0.02 01 0.1
AB160 - AB140 2.4 57 0.08 0.4 0.5
AB140 - AB130 2.7 6.7 0.1 0.2 0.3
AB130 - AB120 16 37 0.34 1 1.2
AB120 - AB110 16 37 0.55 0.9 1.2
AB110 - ABO80 16 37 0.37 0.8 1

ABO80O - ABO70 17 40 0.46 1.2 1.4
ABO70 - ABQG40 16 40 0.3 0.8 1.4
ABO40 - ABQO20 19 46 0.59 0.8 1

AB020 - ABO10 19 46 0.51 1.1 1.3
ABO10 - AAD30 19 48 0.43 0.8 1.1
AA240 - AA230 0.62 1.5 0.08 0.4 0.5
AGO010 - AAZ30 0.55 1.3 0.04 1 1.3
AA230 - AA220 1.2 2.8 0.16 0.6 0.7
AA220 - AA190 1.4 34 0.19 0.6 0.8
AA190 - AA180 1.4 3.4 0.08 0.7 0.9
AE020 - AEO10 0.16 0.37 0.02 0.2 0.2
AEQ10 — AA180 0.52 1.2 0.03 0.2 0.3
AA180 - AA160 2 4.9 0.13 0.6 0.7
AA160 - AA150 2.1 4.9 0.07 0.6 0.8
AA150 - AA140 2.4 57 0.15 0.5 0.7
AA140 - AA130 2.4 57 0.15 0.7 0.9
AA130 - AA120 2.5 6 0.14 0.7 0.9
AA120 - AA110 & 2.5 6 0.18 0.8 0.9
AA110 - AATOC | - 25 3] 016 [~ 08 0.8
AA100 - AAQ80 2.5 6 0.09 0.5 0.6
ADO10 - AADBO 0.55 1.3 0.06 0.3 0.4
AAQBO - AAQ7Q 3.1 7.4 0.36 0.5 0.6
AAD70 - AA0BD 3.1 7.4 0.23 0.5 0.6
AAQB0 - AAQ0B0 31 7.4 0.12 0.4 0.4
AADS0 - AAD40 3.1 7.4 0.18 0.2 0.3
AAD4D - AAD30 3.6 8.5 0.26 0.3 0.4
AA030 - PS15 23 55 0.77 1 1.3

Note: 1.Qmax is Maximum Discharge
2. Qf is Full Pipe Discharge
3. Data relates to one daily cycle 16/01/98 1of1t




CITY DESIGN

APPENDIX G  Preliminary Assessment of Catchment Filter
System (CFS) Requirements

Road Name Average Daily Length (km) Estimated

Traffic Count Number of CFS
(Number of Bags?®
Vehicles) '
Auckland 121000 {65000 3.9 98
Hamilton each direction
Motorway (Mt approx.)
Wellington)
Great South 22293 2.7 33
Road
Mt Wellington 23136 2.2 27
Hway
Penrose Road 19208 2.1 27
(cnr Great South
Road) )
Ellerslie-Panmure | 13951 1.8 22
Hway (East
Harris Road})
Carbine Road 12154 1.6 20
Marua Road 3311 1.7 21
Sylvia Park Road | - : 0.9 11
Lunn Avenue 15973 0.8 10
TOTAL - 17.7 269
Esimated $50-100,000
Annual Cost’

1 Source: Auckland City Traffic Count - to October 1997.

2 Based on preliminary results of pilot study within Auckland City (Viaduct Basin). Further site-
specific trials would be required before exact number of bags, frequency of replacement and efficiency
rates could be determined with confidence.

ISSUE B MT WELLINGTON / SOUTHDOWN
January 1998 CATCHMENT MANAGEMENT PLAN
#10794v3
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CITY DESIGN ?

APPENDIXH. Computed Discharges for Area 1 (Upper)
Stormwater System

ISSUEB MT WELLINGTON / SOUTHDOWN
January 1998 CATCHMENT MANAGEMENT PLAN
#10794v3
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Executive summary ~
3

Tonkin & Taylor Ltd were engaged by Sinclair Knight Mertz Ltd on behalf of their
client Sylvia Park Business Centre Ltd to monitor and provide earthworks
certification for the commercial development at the Sylvia Park Business Centre, Mt
Wellington Highway, Mt Wellington, Auckland.

This report contains information required for Completion Reporting, as well as
outlining design issues that need to be considered for subsequent building design
and construction.

Previous geotechnical investigation work was undertaken by several consultants
and most recently by Tonkin & Taylor Ltd in November 2004, our Ref 21432,
Multiplex are the managing Contractor for the enabling and building works. Civil /
survey design was undertaken by Sinclair Knight Mertz and structural design by
Murray Jacobs Lid, Buller George Ltd, Stiffe Hooker Ltd and Holmes Consulting
Ltd. .

Current works cornmenced on the site in November 2004 with the majority of cut
and fill completed by April 2005. Ground improvement works consisted of
der;nolition of a number of one storey buildings, cut and fill earthworks and the
placing of pavement materials.

The Business Centre site is considered to have building platform areas suitable for
commercial and retail development in accordance with this report.

)
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1 Introduction
| _

Tonk:r]l & Taylor Ltd (T&T) were engaged by Smclau: Knight Mertz (SKM) for their client
Sylvia | Park Business Centre Ltd (SPBL} to undertake earthworks compaction control and
provide geotechnical earthworks certification for the Sylvia Park Business Centre, Mt
Wellington Highway, Mt Wellington. '

Sylvia Park Business Centre is a multipurpose shopping centre proposed to contain
reinforced concrete buildings consisting of shopping mails, supermarkets and
entertdinment venues with at grade and underground carparks.

Our proposal letter dated 29 October 2004 sets out our conditions of engagement and
scope of works. Confirmation was received in a Letter of Engagement, dated 2 November
2004, The scape of work covered by this report includes:

i.  review of geotechnical investigation reporting for the site prepared in August 2004
by T&T along with review of aerial photographs and our geotechnical database for
the area,

ii.  observation, inspection and testing for the earthworks,

ili. additional post earthworks investigation of some areas of ground to determine
foundation design conditions for piled foundations, and

iv.  certification for commercial development are in terms of this report.

Tonkin & Taylor Ltd has also undertaken observation of foundations for the project.

1.1 Description of site
This report is applicable to the Sylvia Park Business and Shopping Centre,

The Sylvia Park Business Centre covers over 20Ha and is bounded by Mt Wellington
Highway to the west, residential properties on Lynton Road to the north, North Island
Trunk Railway to the east and State Highway 1 to the south. An access road links to
Carbine Road to the east.

Stage 1 of the development is located in the southern half of the site while Stage 2 is north
of the south eastern Highway which runs through the centre of the site.

It involves the development of 1 commercnal building with associated roads and
underground services.

As can be seen on the Earthworks As-Built plan (SKM AN00667-OA-CB-230, SK-247 and

248 attached in Appendix A), all of this stage has been affected by earthworks. The depth
of cut was generally less than 1 m (apart from the underground carpark, services

~ excavations and excavation of the toe of the Mt Wellington Interchange on-ramp) and the

maximum depth of fill was approxnmately 15m.

The footprints of the buildings occupy a strip running north south across the site while
carparking covers the rest. The current level is essentially flat with only minor variation
for thé drainage and for the roading, carparking and landscaping as shown on the SKM
As-Built drawings in Appendix A.

Sylvia Park Business Centre, Mt Wellington Geotechnical Completion Report for Earthworks Job no. 21432.100
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p. Related reports | |

Previous geotechnical investigation reporting has been carried out for the site by Tonkin
& Taylor Ltd in August 2004, ref 21432.

Other relevant investigation reports include:

Stormwater Trench Retention Investigations 18 April 2005
Proof Drilling of Foundations, Stage 1 3 May 2005
Rail Over Bridge Pile Length Drilling Investigations 27 May 2005
Foodtown Pile Capacity Investigations 27 June 2005
Northern Precinct Supplementary Investigations 4 July 2005

The T&T geotechnical investigation report outlines development recommendations
including subsurface drainage, compaction criteria, roading and services installation and
building foundation criteria. These have been incorporated into the bulk earthworks
specifications prépared by SKM.

Minor previous earthworks were undertaken as part of a previous development during
the 1940’s (World War 2) for the US Armed Forces. Some underground services were
installed during and after this development.

A general specification for the earthworks as included in the geotechnical report, and
provided initial guidelines for the control of the earthworks.

A series of building specific investigation boreholes have been carried out as part of
detailed design of the buildings, as well as some proof drilling during construction. These
have been reported in a series of letter reports.

The recommendations contained in the above reports have been incorporated into our
control of the works and, where applicable, incorporated into this completion reporting
for this Stage. In particular, T&T handauger borelogs and proof drilling have been used
to help set foundation design criteria.

Sylvia Park Business Centre, Mt Wellington Geotechnical Completion Report for Earthwarks Job no. 21432.100
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3 Eathworks operations

|
3.1 | Plant

Earthworks (Bulk / final) were contracted to Ross Reid Contractors Ltd for all / the
ma]onty of earthworks on all stages. The main items of plant used were a tractor drawn
scraper, several excavators and one self propelled compactor. This plant generally carried
out all construction works, roading and earthworks. Specialist roading plant was brought
on site \for pavement construction, :

3.2 Earthworks sequence / programme

Earthworks operations for the site commenced in November 2004, They consisted of the
removal of old pavements, organic material stockpiles of fill and the rubble from
demohtlon of numerous one storey light weight timber framed buildings. The concrete
slabs formmg the foundations and floors were removed to stockpile for crushing and
reuse on site.

Initial operations were to remove soft / weak / disturbed material generally from below
the foundations slabs. These areas were backfilled to the original level and the site tested.
Initially trafficking by the plant was determined to be causing excessive remoulding of the
materials and operations were modified to limit this effect. The strenigth of the existing
ground réquired some undercutting and backfilling with improved material,
approximately 50% of the area. The site was then filled with 0.3 m to 1.2 m material
generally to the level of the underside of the floor slab. To aid construction, a temporary
coating of seal was applied. The fill consisted principally of material cut from the eastern
side ofjthe site but some imported material was required during the later stages of the
works: At May 2005, the majority of the earthworks operations for the overall site was
compléte.

Installation of services and drainage as shown on the current As-Built drawings took
place in conjunction with the earthworks operations. Roading and parking for Stage 2A
was also largely completed.

The maximum depth of fill was 1.2 m and the maximum depth of cut was 3.0 m as shown
on the earthwork drawings in Appendix A.

The approximate volume of earthworks to July 2005 is 59,000 cubic metres cut and
38,000 m? fill principally using material from on site.

The compaction requirements for engineered fill material has been recommended as
follows:

i Coheswe material such as bulk fill:

a  Average vane strength over 10 consecutive readings shall not be less than 125
kPa with no individual reading less than 110 kPa

b The air voids shall not exceed 10%.
ii ~ Cohesion material within 500 mm of finished subgrade under pavements or
buildings:
a  Average vane strength over 10 consecutive readings shall not be less than 150
kPa with no individual reading less than 130 kPa
b The air voids shall not exceed 8%.

Syivia Park Business Centre, Mt Wellington Geotechnical Completion Report for Earthworks Jeb no. 21432.100
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iii

Cohesionless material such as hard fill shall be placed in uniform layers not

greater than 150 mm loose thickness.

Compaction on each layer of fill materials so placed shall be sufficient to obtain

the following standards: '

a  The in-situ dry density shall be not less than 75% of the maximum relative
density, as determined by Test 4.2, NZS 4402

b The number of blows to drive the Scala penetrometer from a depth of 50 to
200 mm below the fill surface shall be not less than 11.

Syivia Park Business Centre, Mt Wellington Geotechnical Completion Report for Earthworks Job no. 21432.100
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4 Compaction

]
4.1 Control criteria
The majority of the bulk earthworks was cut to fill from within the site, However, there

was also a range of other materials including crushed concrete for hardfill as well as
1mported granular fill.

Road ;;md paved area design was provided by SKM with geotechnical testing during
construction provided by others under their instruction. Review and acceptance of the

‘resultes were provided by SKM. The criteria for acceptance was based on

recommendahons provided by T&T in their specification Ref No. 21432.100 dated 11
August 2004, copy attached in Appendix C.

The rrltam method used for the clay and silt type fill materials was the maximum
allowable air voids and minimum allowable shear strength method.

Insitul density, strength and water content tests were carried out on the filling at or in
excess of the frequency recommended by NZS 4431:1989, Testing results are contained in
Appendix C.

After some initial issues associated with excessive working of the material, control tests
showed that the results were consistently meeting the required shear strength and air
void ¢riteria, demonstrating that the water content of placed fill was consistently at or
close to optimum. To the best of our knowledge, any problems encountered were
rectified by close monitoring of the selection of borrow materials, discing and remixing of
the available soil types and minor reworking where required.

‘Sylvia Park Business Centre, Mt Weilington Geotechnical Completion Raport for Earthwarks Job no, 21432.100
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Project evaluation / building design
considerations

5.1 Bearing capacity for building foundations

A combination of shallow footings and piled foundations have been utilised for the new
development. All filled and natural ground within the influence of the shallow and pad
type foundations as shown on the drawings in Appendix A generally has a geotechnical
ultimate bearing capacity of 300 kPa. This corresponds to a factored (ultimate limit state)
bearing capacity of 150 kPa and working bearing capacity of 100 kPa. For deeper
foundations site specific reports have been prepared.

Where a working bearing capacity greater than 100 kPa was required, further specific site
investigation and design of foundations have been undertaken.

Limits for distributed floor loadings have been provided. These are generally 15 kPa but
for The Warehouse are increased to 20 kPa.

It is concluded that settlements associated with the fill placement would have been largely
completed prior to application of building loads. This is based on results of the preload
tests report of August 2004.

5.2 Slope stability

The site is generally flat as shown on the As-Built drawings in Appendix A. Local
retention works were constructed adjacent to the boundary of the Mt Wellington
Interchange on-ramp. Slope stability is not considered an issue for the permanent works.

5.3 - Retaining walls

A timber pole retaining wall has been constructed along the base of a cut batter that forms
the on-ramp for the Mt Wellington Interchange in the south western sector of the site.
T&T provided design review and construction observation of the work.

During construction some slumping of the excavated face occurred but the ground was
remediated and the earthworks associated with the final retention works are considered
to have been completed in accordance with design. In particular, the soils identified
during investigation and the parameters utilised for design are considered to be
applicable.

5.4 Settlement

Settlements have been assessed from analyses using assessed parameters for the soil types
as well as from results obtained from the pre-loading trials.

Based on this information we consider that settlement of shallow footings of structures
designed in accordance with the recommendations in the reports reference previously,
should be within normally accepted design tolerances.

5.5 Drainage

Groundwater drainage was installed in the Pak N Save basement carpark. This consisted
of 150 rm diameter perforated pipe (Novaflo) within a geotextile sleeve installed within a
series of trenches with a graded granular drainage layer below the proposed floor slab

Sylvia Park Business Centre, Mt Wellington Geotechnical Completion Report for Earthworks Job no. 21432,100
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level as shown on As-Built drawings in Appendix A. They have outlets to the sump in
the proposed adjacent Stage 2B (Basement Carpark). These drains are not expected to
require mamtenance during the design life of the structure.

5.6 Stormwater controls

Stormwater disposal systems have been designed and constructed by others. These
systems serve to collect all runoffs from roofs, decks and paved areas, together with
dlscharges from retaining wall drains and other subsoil drains and should connect into
the pubhc stormwater drainage network.

57 Road and paved area subgrades

Road and paved area design was provided by SKM with geotechnical testing during
construction provided by T&T and others under SKM instruction. Review and acceptance
of the reéults were provided by SKM. The recommended criteria for acceptance for
subgrades was provided by T&T in their letter Ref No. 21432.100 dated 11 August 2004,
from wh.‘lch the criteria are included in Section 4.1 and have been incorporated into SKM's
specifications.

Prior to placing sub-base or basecourse material, the formation was tested as described in
section 4,

We are advised by SKM that the final basecourse tests undertaken by others were
satisfactory. This will be certified separately by SKM.

Sylvfia Park Business Centre, Mt Wellington Geotechnicat Completion Report for Earthworks Job no. 21432.100
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Statement of Professional Opinion as to

the suitability of land for building
development

1, Mr P J Millar of Tonkin & Taylor Ltd, P O Box 5271, Wellesley St, Auckland, hereby
confirm that:

61  1am a Chartered Professional Engineer experienced in the field of geotechnical
engineering and was retained by Sylvia Park Business Centre Limited as the
Geotechnical Engineer on the Sylvia Park Business Centre, Mt Wellington
Highway, Mt Wellingtor.. Inspection and observation of the works have been
carried out during construction by either myself or staff acting under my direction.

6.2  The extent of investigations are described in the Tonkin & Taylor Ltd report, Ref
No. 21432 dated August 2004 and other referenced reports. The conclusions and
recommendations of these documents have been re-evaluated in the preparation
of this report. Details of earthworks control tests performed are enclosed.

6.3  The Contractor confirms that the work undertaken has been completed in
accordance with the drawings, specifications and any variations issued and is
consistent with the inspections and observations carried out by Tonkin & Taylor
Ltd. A completion Certificate - Construction is to be provided by the Contractor.

64  On the basis of our observations and inspections, together with the information
supplied by others, including the Contractor’s Completion Certificate, it is my
professional opinion, not to be construed as a guarantee that:

6.4.1 The f{ills shown on the attached SKM drawing No. AN00667-OA SK247
have been generally placed in compliance with NZS 4431:1989.

64.2 The completed earthworks give due regard to land slope and foundation
stability considerations.

6.5 Foundations
6.5.1 Foundation design

The filled and natural ground within site boundaries is considered generally
suitable for the erection thereon of commercial and retail buildings.

6.5.2 Bearing capacity
Shallow footings

Foundation design for all building in this Stage should limit geotechnical ultimate
bearing capacity to 300 kPa (factored capacity ULS) 150 kPa, working 100 kPa).

6.5.3 Pile foundations

Pile foundations have been utilised for some structures where high concentrated
loadings are applied. These have all been subject to specific reporting and separate
certification for the foundations.

6.54 Retaining walls

Retaining walls have been constructed on the south western perimeter of the site.
Tonkin & Taylor Ltd undertook observation of the ground conditions encountered
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.and installation of the piles. We confirm the soil conditions are consistent with
soils exhibiting the parameters recommended by Tonkin & Taylor Ltd and
‘retention works designed in accordance with these parameters should provide
adequate performance,

6.5.5 Unexpected ground conditions

‘Our assessment is based on interpolation between borehole positions, site
iobservations and periodic earthworks control visits. Local variations in ground
:conditions may occur. Although highly unlikely, unfavourable ground conditions
‘may be encountered during excavation for foundations or site benching. Itis
important that we be contacted in this eventuality, or in the event that any
,variation in subsoil conditions from those described in the report are found.
‘Design assistance is available as required to accommodate any unforeseen ground
conditions present.

Sytvia Park Business Centre, Mt Wellington Geotechnical Completion Report for Earthworks Job no. 21432.100
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7 Applicability

The professional opinion contained within this report is furnished to Sylvia Park Business
Centre Ltd, Multiplex Ltd, Sinclair Knight Mertz Ltd and the Auckland City Council 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.

TONKIN & TAYLOR LTD
Environmental and Engineering Consultants
& Taylor by:

-----------------------------------------------------

pim:mes

P:\21432\21432.100SKM\100pjm120506.GCR 1. Rep.doc
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TEST RESULT SUMMARY REPORT

FILE/FOLDER: Sylvia Park Earthworks-

Hand |

Date TestNo. . . Zone Location / Comuments Noxthing mN | BastingmN | RL (m) Nuclear Density Test | GEO [ average Lab [Status
Field COIT, en . OIT.
Bulk | Dry | Water | Air [lmpact {Scala |Shear o . lppcop
Density { Density | Content | Voids [Value [(Blows/ [Vane [ o' |oo. 0
kgo®) | @gm) | (w) | (%) Jov  |02m)  [(kPa)

13/01/2005 1 1 South of SEART- FILL ARFA 1 1888 | 1496 | 262 | 5.8 001/05] P
13/01/2005 2 2 South of SEART- FILL AREA 1 1887 | 1496 [ 261 | 59 001/05{ P
13/01/2005 3 3 South of SEART-FILL AREA 1 1930 1549 24.7 4.9 001/05 P
13/01/2005 4 4 South of SEART- FILL AREA. 1 1800 1408 27.8 9.1 001/05 P
13/01/2005 5 5 South of SEART- FILL AREA 1 1936 | 1509 | 283 | L8 001/05] P
13/01/2005 & 6 South of SEART- FILL AREA. 1 1982 | 1564 | 267 | 0.7 001/05] P
13/01/2005 7 7 |South of SEART-FILL AREA 1 1996- | 1546 29.1 0 -] 001/05 P
13/01/2005 8 8 South of SEART- FILL AREA. 1 1941 | 1502 | 292 | 0.9 001/05] P
13/01/2005 9 9 South of SEART- FILL AREA 1 1934 1550 24.8 4.6 001/05 P
13/01/2005 10 10 South of SEART-FILL AREA. 1 1969 1572 25.3 2.5 001/05 P
13/01/2005 11 1 South of SEART- FILL AREA 1 180 |002/05| P
13/01/2005 12 2 South of SEART-FILL AREA. 1 utp | 002/05 P
13/01/2005 13 3 . |South of SEART-FILL AREA 1 120 ] 002/05 P
13/01/2003 14 4 South of SEART-FILL AREA 1 75 | 002/05 F
13/01/2005 15 5 South of SEART-FILL AREA 1 108 [002/05] F
13/01/2005 16 6 South of SEART- FILL AREA 1 75 | 002/05 F
13/01/2005 17 7 South of SEART-FILL AREA 1 75 [002/05] F
13/01/2005 | 18 8 South of SEART- FILL AREA 1 120 | 002/05| P
13/01/2005 19 9 South of SEART- FILL AREA 1 utp | 002/05] P
13/01/2005 20 10 South of SEART- FILL AREA 1 90 [002/05| F
13/01/2005 21 11 South of SEART- FILL AREA 1 atp | 002/05] P
13/01/2005 22 12 South of SEART- FILL AREA 1 75 |002/05] F
13/01/2005 23 13 South of SEART- FILL. AREA 1 75 |002/05] F
13/01/2005 24 14 South of SEART- FILL AREA 1 150 | 002/05 P
13/01/2005 25 13 South of SEART-FILL AREA 1 utp | 002/05 P
13/01/2005 26 16 South of SEART-FILL AREA 1 96 | 002/05 F
13/01/2005 27 17 South of SEART- FILL AREA I 75 | 002/05 F
13/01/2005 28 18 South of SEART- FILL AREA. 1 utp | 002/05] P
" 13/01/2005 29 19 South of SEART- FILL AREA 1 90 |o02/405] F
“13/01/2005 30 20 South of SEART- FILL AREA 1 utp [002/05] P
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21432 FILE/FOLDER: Sylvia Park Earthworks

TEST RESULT SUMMARY REPORT

RL (m)

Date Test No. Zone Location / Contments Northing mN | Easting mN Nuclear Density Test GEO | Average | Hand | Lab [Status
[~ Fed | Corr- Uven | Corr.
Buk | Dry | Water | Air |Impact |Scala (Shear o o\, |pppp
Density | Density | Content | Voids |Value (Blows/ (Vane SPE- REMA
Ekemn | @gmdy | o) (%LJEW 0.2m) |(kPa)

13/01/2005 1 21 South of SEART-FILL AREA 1 120 {002/05 F
13/01/2005 32 22 South of SEART-FILL AREA 1 75 1002/05 13
13/01/2005 33 23 “|South of SEART- FILL AREA 1 78 [ 002/05 F
13/01/2005 34 24 South of SEART- FILL AREA 1 90 | 002/05 F
13/01/2005 35 25 South of SEART- FILL ARFA 1 utp 1 002/05 P
13/01/2005 3626 South of SEART-FILL AREA 1 utp | 002/05 P
13/01/2005 37 27 South of SEART- FILL AREA 1 atp | 002/05 P
13/01/2005 38 28 South of SEART-FILL AREA 1 75 1002/05 F
_13/01/2005 39 29 South of SEART- FILL AREA 1 90 | 002/05 E
13/01/2005 40 30 South of SEART-FILL AREA. ] utp | 002/05 P
14/01/2005 41 1 | 0 |SOUTHERN CUT AREA.-PITNO 1 37.9 003/05 P
14/01/2005 42 2 | 0.2 |SOUTHERN CUT AREA -PITNO 1 33.4 003/05 P
14/03/2005 43 3 | 0.4 |SOUTHERN CUT AREA -PIT NQ | 41 003/05 P
14/01/2005 44 4 | 0.6 |SOUTHERN CUT AREA -PIT NO 1 38.8 Q03/05 P
14/01/2005 45 5 | 0.8 |[SOUTHERN CUT ARFA -PITNO 1 384 003/05 P
14/01/2005 46 6 | 1 {SOUTHERN CUT AREA -PIT NO | 41 003/05 P
14/01/2005 47 1 | 0 |SOUTHERN CUT AREA -PITNO 2 39.8 003/05 P
14/01/2005 483 2 | 0.2 |[SOUTHERN CUT AREA -PIT NO 2 24.5 003/05 P
14/01/2005 49 3 | 0.4 |[SOUTHERN CUT AREA -PITNQ2 44.9 003/05 P
14/01/2005 50 4 | 0.6 |SOUTHERN CUT AREA -PITNO 2 394 003/05 P
14/01/2005 51 5 | 0.8 |SOUTHERN CUT AREA -PIT NO 2 45 (03/05 P
14/01/2005 52 6 | 1 |SOUTHERN CUT AREA -PITNO2 30.9 003/05 P
15/01/2005 53 _1° South of SEART- FILL AREA 2 1877 | 1372 | 368 0 004/05 P
15/01/2005 54 2 South of SEART- FILL AREA 2 1824 | 1395 | 307 | 55 004/05 P
15/01/2005 55 3 South of SEART-FILL AREA 2 1736 | 1247 39.2 5 004/05 P
15/01/2005 56 4 South of SEART- FILL AREA 2 1793 | 1273 409 | 0.9 004/05 P
15/01/2005 57 5 South of SEART- FILL AREA 2 1818 | 1392 [ 30.6 5.8 004/05 P
15/01/2005 58 6 South of SEART- FILL AREA 2 1760 | 1415 244 [13.1 004/05 F
15/01/2005 59 7 South of SEART- FILL AREA 2 1796 | 1557 154 | 184 004/05 E
15/01/2005 60 8 South of SEART- FILL AREA 2 1777 .| 1309 | 357 | 4.8 004/05 P
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3 ylvm Park Earthworks -
Phone. 021 378 385

Data Input By: PG Date: 30/03/05
Data Input Checked By: Date:
JOBNO: 21432 FILE/FOLDER: Sylvia Park Earthworks
TEST RESULT SUMMARY REPORT '
Date_ TestNo. | Zome| _ Location / Comments Northing mN | Easting mN | RL (m) Nuclear-Density Test: | GEOQ | Average| Hand | Lab [Status il
| Field Corr. Uven | Corr. scala  |shear
Bulk Water Afr (Impact '
Density D:gty Content | Voids \!arue (Blows/ [Vane 2:;-_“0 ‘;ﬁﬂ: !
Qg | @) | 0 | @0 v [02m)  ((kPa) |
15/01/2005 6l 9 South of SEART- FILL AREA 2 1783 -| 1328 34.3 5.3 004/05 P
15/01/2005 62 10 South of SEART-FILL AREA 2 1762 | 1340 31.5 8.2 ) 004/05 P
15/01/2005 63 1 South of SEART- FILL AREA 2 155 | 005/05 P
15/01/2005 64 2 South of SEART- FILL AREA 2 113 { 005/05 F
15/01/2005 65 3 South of SEART- FILL AREA 2 220+ | 005/05 P
15/Q01/2005 66" 4 South of SEART- FILL AREA 2 82 | 005/05 F
15/01/2005 67 5 South of SEART- FILL AREA 2 119 | 005/05 F
15/01/2005 68 6 South of SEART- FILL AREA 2 , 121 | 005/05 F
15/01/2005 69 7 Scuth of SEART- FILL. AREA 2 168 | 005/05 P
15/01/2005 70 8 South of SEART- FILL. AREA 2 220+ | 005/05 P
15/81/2005 71 9 South of SEART- FILL AREA 2 utp | 005/05 P
15/01/2005 72 10 South of SEART- FILL AREA 2 ] utp | 005/05 P
15/01/2005 73 11 South of SEART- FILL AREA 2 143 | 005/05 P
15/01/2005 74 12 South of SEART- FILL AREA 2 , 152 )} 005/05 P
15/01/2005 75 13 South of SEART-FILL AREA 2 201 | 005/05 P
15/01/2005 76 14 South of SEART-FILL AREA 2 220+ | 005/05 P
15/01/2005 77 15 South of SEART-FILL AREA 2 217 | 005/05 P
15/01/2005 78 16 South of SEART- FILL AREA 2 199 | 005/05 P
15/01/2005 79 17 South of SEART-FILL AREA 2 ' 192 | 005/05 P
15/01/2005 80 18 South of SEART- FILL, AREA 2 . 144 | 005/05 P
15/01/2008 8l 19 South of SEART- FILL AREA 2 _ . 220+ | 005/05 P
15/01/2005 82 20 South of SEART- FILL AREA 2 214 | 005/05 P
15/01/2005 83 21 South of SEART-FILL. AREA 2 182 1005005} P
15/01/2005 84 22|  {South of SEART-FILL ARFA 2 160 | 005/05 P
15/01/2005 85 23 South of SEART- FILL AREA 2 185 | 005/05 P
15/01/2005 86 24 South of SEART-FILL AREA 2 155 | 005/05 P
15/01/2005 87 25 South of SEART-FILL AREA 2 170 {005/Q5 P
15/01/2005 88 126 South of SEART-FILL AREA 2 190 | 00543 P
15/01/2005 89 27 South of SEART-FILL AREA 2 204 | 005/05 P
15/01/2005 90 28 South of SEART-FILL AREA 2 | 220+ | 005/05 P
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@I GEOTECHNICS LTD: W
Sylvie Park Earthworks
Phone: 021 378 385
' Data Input By: TPG Date: 30/03/05
Data Input Checked By: Date:
JOBNO: 21432 ‘ FILE/FOLDER: Sylvia Park Earthworks
TEST RESULT SUMMARY REPORT
Date Test No. Zone Location / Comments Northing mN | EastingmN | RL (m) Nuclear Density Test | GEO | Average| Hand | Lab {Status
Kield Lorr. Uven Corr.
Buk | Dry | Water | awr [impact [Scala |Shear \o.; . |pemp
Density | Density | Content | Voids (Value {(Blows/ [Vane ..o = |pp,
(g | (kgim®) | (%) (%) Civ 0.2m)  [(kPa)
15/0172005 91 29 South of SEART- FILL AREA 2 ] [ utp | 005/05] P
15/01/2005 92 30 Sowmh of SEART- FILL AREA 2 154 | 005/05 'y
20/01/2005 93 1 South of SEART- FILL AREA 1 1830 | 1541 | 188 | 14.4 007/05| F
20/01/2005 94 2 South of SEART- FILL AREA. 1 1889 | 1506 23.5 6.3 007/05 P
20/01/2005 95 3 South of SEART- FILL AREA 1 1863 1603 16.3 15 007/05 F
20/01/2005 96 1 RETEST SPE - 002/05 - 4 2204 | 008/05] RP
20/01/2005 97 2 RETEST SPE - 002/05 - 5 UTP | 008/05] RP
20/01/2005 98 13 RETEST SPE - 002/05 -6 UTP | 008/05 RP
20/01/2005 99 4 RETEST SPE - 002/05 -7 220+ | 008/05| RP
20/01/2005 100 5 RETEST SPE - 002/05 - 10 220+ | 008/05| RP
20/01/2003 101 6 RETEST SPE - 002/05 -12 220+ { 008/05] RP
20/01/2005 102 7 RETEST SPE - 002/05 - 13 220+ | 008/035 RP
20/01/2005 103 8 RETEST SPE - 002/05 - 16 220+ [ 008/05| RP
20/01/2005 104 9 RETEST SPE - 002/05 - 17 220+ | 008/05) RP
20/01/2005 105 10 RETEST SPE - 002/05 - 19 188 | 008/05) RP
20/01/2005 106 11 RETEST SPE - 002/05 - 21 220+ | 008/05{ RP
20/01/2005 107 12 RETEST SPE - 002/05 - 22 UTP | 008/05 RP
20/01/2005 108 13 RETEST SFPE - 002/05 - 23 220+ 1 008/05| RP
20/01/2005 109 14 RETEST SPE - 002/05 - 24 220+ | 00805 RP
20/01/2005 110 15 RETEST SPE - 002/05 - 28 220+ | 00805 | RP
20/01/2005 111 16 RETEST SPE - 002/05 - 29 220+ | 008/05] RP
21/01/2005 112 1 South of SEART- FILL AREA 1 145 | 009/05 P
21/01/2005 113 2 South of SEART-FILL AREA 1 UTP | 009/05 P
21/01/2005 114 3 South of SEART- FILL AREA 1 UTP | 009/05 P
21/01/2005 115 4 South of SEART- FILL AREA 1 182 | 009/05 P
21/01/2005 116 5 South of SEART- FILL AREA. 1 230+ | 009/05] P
21/01/2005 117 6 South of SEART- FILL AREA. 1 119 | 009/05 F
21/01/2005 118 7 South of SEART- FILL AREA 1 © 219 | 009/05 P
21/01/2005 119 8§ South of SEART- FILL AREA'L 230+ | 009/05 P
21/01/2005 120 9 South of SEART- FILL AREA. 1 230+ | 009/03 P
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GEOTECHNICS LD,

Sylvia Park Earthworks
Phone: §2] 378 385 -
Data Input By: TPG Date: 30/03/05
Data Input Checked By: Date:
JOB NO: 21432 : FILE/FOLDER: Sylvia Park Earthworks
TEST RESULT SUMMARY REPORT _
Date  |TestNo. Zohe Location { Coniiniénts Northing mN | EastingmN | RL (m) Nuclear Density Test GEO | Average | Hand | Lab |Status
~ Kield JOET. Oven Corr.
Buk | Dry | Water | Air [lmpact |Scala (Shear o .\ [pepo,

Density | Density [ Content | Voids [Value |[(Blows! Vane | oo = oo,

&go?) | Ggm®) | (%) | () jov [0.Em)  |{kPa)
21/01/2005 121 10 South of SEART- FILLL AREA 1 . UTP | 009/05 P
21/01/2005 122 11 South of SEART-FILL AREA 1 ‘ UTP | 009/05 P
21/01/2005 123 12 South of SEART-FILL AREA 1 190 | 009/05 P
21/01/2005 124 13 South of SEART- FILL AREA 1 230+ | 009705 P
21/01/2005 125 14 South of SEART- FILL AREA 1 162 | 009/05] P
21/01/2005 126 15 South of SEART-FILL AREA 1 ) 191 | 009405 P
21/01/2005 127 16 South of SEART-FILL ARFA 1 UTP | 009/05 P
21/01/2005 128 17 South of SEART- FILL AREA 1 230+ 1009/05] P
21/01/2005 129 18 South of SEART- FILL AREA 1 UTP j009/05] P
21/01/2005 130 19 South of SEART- FILL AREA 1 UTP | 009/05] P
21/01/2005 |- 131 20 South of SEART- FILL AREA 1 : - 218 |oogws] P
21/01/2005 132 21 South of SEART- FILL AREA 1 ) 198 | 009/05 P
21/01/2005 | . 133 22 South of SEART-FILL AREA 1 230+ | 009/05 P
21/01/2005 134 23 South of SEART-FILLL. AREA 1 UTP | 009/05 P
21/01/2005 135 24 South of SEART- FILL AREA 1 230+ | 009/05 P
21/01/2005°] 136 25 South of SEART- FILL AREA 1 UTP | 009/05] P
21/01/2005 137 26 South of SEART- FILL AREA 1 230+ { 009/05] P
21/01/2005 138 27 South of SEART- FILL AREA 1 ' UTP | 009/05 P
21/01/2005 139 28 South of SEART- FILL AREA 1 ' UTP | 009/05 P
21/01/2005 140 29 South of SEART- FILL AREA 1 . 182 | 009/05 P
21/01/2005 141 30 South of SEART- FILL AREA 1 162 | 009/05] P
24/01/2005 142 1 South of SEART- FILL AREA 1 230+ {010/05| P
24/01/2005 143 2 South of SEART- FILL AREA 1 UTP | 010/05 P
24/01/2005 144 3 South of SEART- FILL AREA. 1 230+ | 010/05] P
24/01/2005 145 4 ‘| South of SEART- FILL AREA'] 230+ | 010/05 P
24/01/2005 146 3 South of SEART- FILL AREA 1 UTP | 010/05 P
24/01/2005 147 6 South of SEART- FILL AREA 1 UTP | 010/05 P
24/01/2005 148 7 South aof SEART- FILL AREA 1 230+ | 010/05 P
24/01/2005 149 3§ South of SEART- FILL AREA 1 230+ | 010/05 P
24/01/2005 150 9 South of SEART- FILL AREA 1 ) UTP | 010/05 P
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GEOTECHNICS LTD. i %
Sylvia Park Earthworks
Phone: 021 378 385
Data Input By: TPG Date: 30/03/05
Data Input Checked By: Date:

JOB NO:

21432
TEST RESULT SUMMARY REPORT

FILE/FOLDER: Sylvia Park Earthworks

Date Test No. Zone -Lacation / Comments Northing mN | EastingmN | RL (m) Nuclear Density Test GEO | Average] Hand Lab [Status
l ;11:]1; L;E-ﬁ V(;;:Ielr LZ;:‘ Impact Scaia Shéar
Density Denrs:;ty Content | Voids Vafue (Blows/ |Vane ';;‘;_’“ ;gﬁ !
Ggm®) | @ga’) | %) | %) fciv [0.2m)  |(kPa)

24/0172005 151 10 South of SEART-FILL AREA 1 230+ | 010405 P
24/01/2005 152 11 South of SEART- FILL AREA 1 UTP | 010/05 P
24/01/72005 153 12 South of SEART- FILL AREA 1 UTP | 010/05 P
24/01/2005 i54 13 South of SEART-FILL AREA 1 198 | 010/05 P
24/01/2005 155 14 South of SEART- FILLL AREA 1 230+ §010/05 P
24/01/2005 156 15 South of SEART-FILL AREA 1. 230+ } 010/05 P
24/01/2005 157 16 South of SEART- FILL AREA 1 230+ | 010/05 P
24/01/2005 158 1 South of SEART-FILL AREA-2 198 | 011/05 P
24/01/2005 159 2 South of SEART- FILL AREA 2 222 011/05 P
24/01/2005 160 3 South of SEART-FILL AREA 2 198 | 011/05 P
24/01/2005 161 4 South of SEART-FILL AREA 2 123 j011/05] - F
24/01/2005 162 5 South of SEART-FILL AREA 2 230 |} 011/03 P
24/01/2005 163 6 South of SEART-FILL AREA 2 107 | 011/05 F
24/01/2005 164 7 South of SEART- FILL AREA 2 230+ | 011/05 P
24/01/2005 165 8 South of SEART- FILL AREA.2 29 | 011/05 F
24/01/2005 166 9 | South of SEART- FILL AREA 2 165 [ 011/05 P
24/01/2005 167 10 South of SEART- FILL AREA 2 230+ | 011/05 P
24/01/2005 168 11 South of SEART-FILL AREA 2 230+ | 011505 P
24/01/2005 169 12 South of SEART-FILL AREA 2 165 | 011/05 P
24/01/2005 170 13 South of SEART-FILL. AREA 2 181 | 011/05 P
24/01/2005 171 14 South of SEART- FILL AREA 2 - 230+ | 011/05 P
24/01/2005 172 15 South of SEART-FILL AREA 2 - 198 | 011/05 P
24/01/2005 173 16 South of SEART-FILL AREA 2 165 | 011/05 P
24/01/2005 174 1 South of SEART- FILL AREA 1 1963 { 1533 28.1 1.5 012/05 P
24/01/2005 175 2 South of SEART- FILL AREA 1 1960 | 1489 317 0.0 012/05 P
24/01/2005 176 3 South of SEART- FILL AREA. 1 1980 | 1591 24.5 3.4 012/05 P
24/01/2005 177 4 South of SEART- FILL AREA 1 1982 | 1613 22.9 4.7 012/05 P
24/01/2005 178 5 South of SEART-FILL AREA 1 1913 | 1539 24.3 6.8 012/05 P
24/01/2005 179 6 South of SEART- FILL AREA 1 1913 1611 19.1 10.9 012/05 P
24/01/2005 180 7 South of SEART- FILL AREA [ 1958 | 1704 15.0 12.8 012/05 P

[}
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GEOTECHNICS LTD.

Sylvia Pack Earthworks
1

Phone: 02

378385

Data Input By: TPG Date: 30/03/05 _

Data Input Checked By: Date:

JOBNO: 21432 - FILE/FOLDER: Sylvia Park Earthworks
TEST RESULT SUMMARY REPORT e .
Date”  (TestNo. | Zome Location / Comuments Northing mN | EastingmN | RL (m) Nuclear Density Test | GEO | Average | Hand | Lab |Status
[ ¥ieid | Corr. | Oven | Cotf.
Buk | Dry | Water | abr [Impact |Scala Shear Jo.. . |pppp
Density | Density | Content | Voids |Value {Blows/ |Vane SPE. RF/NA
) Gemy | Ge®) | (%) | (%) |CIV 02m)  |(kPa}

25/01/2005 181 1 South of SEART- TOP OF FILL AREA 2 - 1913 | 1505 27.2 4.6 016/05 P
25/01/2005 182 2 South of SEART- TOP OF FILL AREA. 2 1964 | 1490 27.8 4.6 016/05 P
25/01/2005 183 3 South of SEART- TOP OF FILL AREA 2 1840 | 1487 238 | 10.8 016/05 P
25/01/2005 184 4 South of SEART- TOP OF FILL AREA 2 1809 | 1439 258 {108 016/05 P
25/01/2005 i85 1 South of SEART- FILL AREA 1 1815 | 1394 302 7.4 017/05 P
25/01/2005 136 2 South of SEART-FILL AREA 1 1913 | 1538 24.5 6.7 017/05 P
25/01/2005 187 3 South of SEART- FILL ARFA 1 1840 | 1463 25.8 9.3 . 017/05 P
25/01/2005 188 4 South of SEART- FILL AREA 1 1901 | 1524 | 247 | 7.1 017/0s] P
25/01/2005 18 5 South of SEART-FILL AREA 1 1867 | 1473 26.7 7.3 017/05 P
25/01/2005 196 1 | 0.2 [South of SEART-FILL AREA 3 157 | 018/05 P
25/01/2005 191 0.4 |South of SEART- FILL AREA 3 157 | 018/05 P
25/01/2005 192 0.2 {South of SEART- FILL AREA 3 188 | 018/05 P
25/01/2005 193 0.4 |South of SEART- FILL AREA 3 188 | 018/05 P
25/01/2005 194 3 | 0.2 |South of SEART-FILL AREA 3 204 | 018/05 P
25/01/2003 195 0.4 [South of SEART-FILL AREA 3 188 | 018/05 P
25/01/2005 196 4 | 0.2 [South of SEART-FILL AREA 3 173 ] 018/05 P
25/01/2005 197 0.4 |South of SEART- FILL AREA 3 204 | 018/05 P
25/01/2005 198 1 South of SEART-FILL AREA 3 94 | 019/05 ¥
25/01/2005 199 2 South of SEART- FILL AREA 3. 110 | 019/05 F
25/01/2005 200 3 South of SEART-FILL AREA 3 188 | 019/05 P
25/01/2005 201 4 South of SEART- FILL AREA 3 107 | 019/05 F
25/01/2005 202 5 South of SEART-FILL ARFA 3 71} 019/05 F
25/01/2005 203 6 South of SEART- FILL AREA 3 63 | 019/05 F
25/01/2005 204 7 South of SEART- FILL AREA 3 86 |019/05] F
25/01/2005 205 8 South of SEART- FILL AREA 3 86 | 019/05 F
25/01/2005 206 9 South of SEART- FILL AREA 3 102 | 019/95 F
25/01/2005 207 10 South of SEART- FILL AREA 3 71 | 01905 F
25/01/2003 208 11 South of SEART- FILL AREA 3 110 | 019/05 F
26/01/2005 209 1 RETEST OF SPE - 011/05-4 230+ [ 021/05| RP
26/01/2005 210 2 RETEST OF SPE - 011/05-8 230+ [ 021/05) RP
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GEOTECHNICS LTD.
Sylvia Park Earthworks
Phone: 021 378 385

Data Input By: CTPG Date: 30/03/05

Data Input Checked By: Date:
JOBNO: 21432 FILE/FOLDER: Sylvia Park Earthworks
TEST RESULT SUMMARY REPORT
Date Test No. Zone Location / Comments NorthingmN | EastingmN | RL (m) Nuclear Density Test GEO | Average| Hand Lab |Status
Treld Corr. Oven | CoIT, |
Buk | Dry | Water | Air {Impact |Scala Shear o .\ |o/ppo,
Density | Density | Content | Voids |Value |(Blows/ [Vane ... = [ocn o
Mgm®) | g | (%) (%) |cIv 0.2zm) |(kPa)
26/01/2005 | 211 3 |  |RETEST OF SPE - 011/05-6 181 | 021/05] RP
16/01/2005 212 4 RETEST OF SPE - 009/05-6 198 | 021405 RP
26/01/2005 213 5§ RETEST OF SPE - 005/05-2 - UTP | 021/05 RP
26/01/2005 214 6 RETEST OF SPE - 005/05 - 4 UTP [ 021/05] RP
26/01/2005 215 7 RETEST OF SPE - 005/05 - 5 230+ | 021/05| RP
26/01/2005 216 8 RETEST OF SPE -005/05-6 230+ | 021/05 RP
26/01/2005 217 1 RETEST QF SPE -007/05-~ 1 1896 1 1441 il6 2.3 022/05 RP
26/01/2005 218 2 | RETEST OF SPE - 007/05-3 . 1873 1463 28 6 022/05 RP
26/01/2005 219 3 RETEST OF SPE - 004/05 - 6 1956 1548 26.4 3.1 022/05 RP
26/01/2005 220 4 RETEST OF SPE - 004/05-7 . 1961 1538 274 2.1 022/05 RP
27/01/2008 221 1 South of SEART- FILL AREA 2 1987 1556 27.7 0.5 023/05 P
27/01/2005 222 2 South of SEART- FILL AREA 2 1912 1529 25 6.3 : 023/05 P
27/01/2005 223 1 South of SEART- FILL AREA 2 220+ | 024/05 P
27/01/2005 224 2 South of SEART-FILL AREA 2 UTP | 024/05 P
27/01/2005 225 3 South of SEART-FILL AREA 2 204 | 024/05 P
2710172005 | 226 4 South of SEART-FILL AREA 2 220+ | 024/05 P
27/01/2005 227 5 South of SEART-FILL AREA 2 UTP | 024/05 P
27/01/2005 228 6 South of SEART-FILL AREA 2 220+ | 024/05 P
27/01/2005 223 7 South of SEART- FILL AREA 2 188 | 02445 P
27/01/2005 230 -8 South of SEART-FILL AREA 2 ' 220+ | 024/05 P
27/01/2005 231 9 South of SEART-FILL AREA 2 UTP | 024/05 P
27/01/2005 232 10 South of SEART- FILL AREA 2 220+ { 024/05 P
27/01/2005 2331 11 South of SEART-FILL AREA 2 2204 | 024/05 P
27/01/2005 234 12 South of SEART- FILL AREA 2 188 | 024/05 P
27/01/2005 235 13 South of SEART- FILL AREA 2 ' UTP { 024/05 P
27/01/2005 236 14 South of SEARY- FILL AREA 2 220+ | 024/05] P
27/01/2005 237 15 South of SEART- FILL AREA 2 220+ | 024405 P
27/01/2005 238 1 | 0.2 |South of SEART-FILL AREA 2 ) 220+ | 025/05 P
27/01/2005 239 0.4 |South of SEART- FILL AREA 2 220+ | 025/05 P
27/01/2005 240 2 | 0.2 |South of SEART-FILL AREA. 2 ) 220+ | 025/05 P




GEOTECHNICS LTD.
Svlvia Park Farthworks
FPhone: 021 378 385

Data Input By: TPG Date: 30/03/05
Data Input Checked By: Date:
JOB NO: 21432 . FILE/FOLDER: Sylvia Park Earthworks
TEST RESULT SUMMARY REPORT
Date | Test-No: | Zone| Location / Comments Northing mN | EastingmaN | RL (fi)) Nuclear Dénsity Test | GEO | Average| Hand | Lab |Status -
[T Fed | Corr. Oven | Corr.
Buk | Dry | Water | Air [Impact [Scala |Shear (. . 1500,
Density | Density | Content | Voids [Value |{Blows! |Vane . " [0,
gy | gmd | (%) | (%) [CIV 0.2m)  ({(kPa)
27/01/2005 241 0.4 |South of SEART-FILL AREA 2 Il 220+ | 025/05 P
27/01/2005 242 3 ) 0.2 |South of SEART- FILL ARFA 2 : : 220+ | 025/05 P
27/01/2005 243 0.4 |South of SEART-FILL AREA 2 204 | 025/05 P
27/01/2005 244 4 | 0.2 |South of SEART-FILL AREA 2 220+ | 025/05 P
27/01/2005 245 0.4 |South of SEART- FILL AREA 2 173 | 025/05 P
28/01/2005 246 1 South of SEART-FILL AREA 1 1940 1519 | - 278 2.8 026/05 P
28/01/2005 247 2 South of SEART-FIL], AREA 1 1941 1581 22.8 6.7 026/05 P
28/01/2005 248 3 South of SEART- FILLL AREA 1 : 1933 1576 22.6 7.3 026/05 P
28/01/2005 249 1 South of SEART- FILL AREA 1 17¢ | 027/05 P
28/01/2005 250 2 South of SEART- FILL AREA 1 . 148 | 027/05 P
28/01/2005 251 3 South of SEART-FILL AREA 1 144 | 027/05 P
28/01/2005 252 4 South of SEART-FILL AREA 1 -195 | 027/05 P
28/01/2005 253 5§ South of SEART-FILL AREA 1 155 | 027/05 P
28/01/2003 254 6 South of SEART- FILL AREA 1 170 | 027/05 P
28/01/2005 255 7 South of SEART- FILL AREA 1 ) . 188 | 027405 P
28/01/2005 256 8 South of SEART-FILI, AREA 1 UTP | 027/05 P
28/01/2005 257 9 South of SEART-FILL AREA 1 140 | 027/05 P
28/01/2005 258 10 South of SEART-FILL AREA. 1 174 | 027/05 P
28/01/2005 259 11 South of SEART-FILL AREA 1 193 | 027/05 P
28/01/2005 260 12 South of SEART-FILL AREA 1 ) 157 | 027/05 P
28/01/2005 261 13 South of SEART- FILL AREA 1 ) 174 | 027/05 P
28/01/2005 262 14 South of SEART-FILL AREA 1 ) 168 | 027/05 P
1/02/2005 263 1 | 0.2 {South of SEART-FILL AREA 3 182 | 032/05 P
1/02/2005 | 264 0.4 |South of SEART-FILL AREA 3 165 | 032/05 P
1/02/2005 265 2 ] 0.2 {South of SEART-FILL AREA 3 190 | 032/05 P
1/02/2005 266 (.4 {South of SEART-FILL AREA 3 182 1032/05] P
1/02/2005 267 3 ] 0.2 |South of SEART- FILL AREA 3 173 | 032/05 P
1/02/2005 263 0.4 [South of SEART-FILL AREA 3 : 165 | 032/05 P
1/02/2005 269 4 | 0.2 |Souwth of SEART-FILL AREA 3 165 {032/05 P
1/02/2003 270 0.4 |South of SEART-FILL AREA 3 149 1032/05 P
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Svlvia Pack Earthworks
Phane: 021 378 385
Data Input By: TPG Date: 30/03/05
Data Input Checked By: Date:
JOBNO: 21432 FILE/FOLDER: Sylvia Park Earthworks
TEST RESULT SUMMARY REPORT .
Date Test No. Zone Location / Comments Northing mN | EastingmN | RL () Nuclear Density Test GEOQ | Averape | Hand Lab |Status
Faeld Corr. Uven, OIT.
Bulk |.Dry | Water | Air |lmpact [Scala —|Shear \o.p . lppmp,
Density | Density | Content | Voids [Value |[(Blows/ [Vane | .. ™" | e
g | Geegm™ | (%) | (%) {CIV 0.2m)  |{kPa}
1/02/2005 271 5 | 0.2 [South of SEART- FILL AREA 3 198 [032/05] P
1/02/2005 272 0.4 |South of SEART- FILL ARFA 3 182 [ 032/05] P
1/02/2005 273 6 | 0.2 [South of SEART- FILL AREA 3 153 | 032/05] P
170272005 274 0.4 |South of SEART- FILL AREA 3 132 | 032005 P
1/02/2005 275 7 | 0.2 |South of SEART- FILL ARFEA 3 206 | 032/05| P
1/02/2005 276 0.4 {South of SEART- FILL AREA 3 173 [032/05] P
1/02/2005 277 8 | 0.2 !South of SEART- FILL AREA.3 182 | 032/05 P
1/02/2005 278 - ] 0.4 !South of SEART- FILL AREA 3 149 | 032/05 P
1/02/2005 279 9 | 0.2 {South of SEART-FILL AREA 3 165 | 032/05 P
1/02/2005 280 0.4 |South of SEART- FILL AREA.3 140 | 032/05 P
4/02/2005 281 1 RETEST SPE 019/05 - 1 UTP | 029/05 RP
4/02/2005 282 2 RETEST SPE 019/05 -2 UTP | 029/05 RP
4/02/2005 283 3 RETEST SPE(019/05 -4 UTP | 029/05 RP
4/02/2005 284 4 RETEST SPE 019/05 - 5 UTP | 029/05| RP
4/02/2005 285 5 RETEST SPE 019/05-6 UTP | 029/05 RP
4/02/2005 286 6 RETEST SPE 019/05 -7 UTP [029/05| RP
4/02/20035 287 7 RETEST SPE 019/05 - 8 UTP | 029/05] RP
4/02/2005 288 8 RETEST SPE ¢19/05 - 9 UTP [ 02%/05| RP
4/02/2005 289 9 RETEST SPE 015/05 - 10 UTP | 029/05 RP
4/02/2005 290 10 RETEST SPE 019/05 - 11 ) 198 | 029/051 RP
4/02/2005 291 1 South of SEART- FILL AREA 2 UTP | 030/05¢ P
4/02/2005 292 2 South of SEART- FILL AREA 2 116 | 030/05 P
4£02/2005 293 3 South of SEART- FILL AREA 2 175 | 030/05 P
4/02/2005 294 4 South of SEART- FILL AREA 2 201 | 030/05 p
4/02/2005 295 5 South of SEART- FILL AREA 2 228 [ 030/05 P
- 4/02/2005 29 6 South of SEART- FILL AREA 2 198 | 030/05 P
4/02/2005 297 1 South of SEART- FILL AREA 2 175 | 030/05 P
4/02/2005 298 8 South of SEART-FILL AREA 2 OTP | 030/05 P
4/02/2005 299 ¢ South of SEART- FILL AREA. 2 142 | 030405 P
4/02/20_05 300 10 South of SEART- FILL AREA 2 215 | 030/05 P
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Sylvia Park Earthworks

Phone: 021 378 385

=

Data Input By: TPG Date: 30/03/05
Data Input Checked By: Date:
JOBNO: 21432 FILE/FOLDER: Sylvia Park Earthworks
TEST RESULT SUMMARY REPORT
Date . .|TestNo. . Zone Location/ Comments NorthingmN | EastingmN | RL (m) | Nuclear Density Test_ GEO | Average | Hand Lab  }Status
Fieid Lore. Uhvent o
Bulk | Dry | Water | Air |Impact [Scala |Shear o .o oroo)
Density | Density | Content | Volds [Value |{Blows/ \Vane ... ™ [opq o
gm) | @egw) | @) | () [ov [02m)  [{kPa)
4/02/2005 301 11 South of SEART- FILL AREA.2 205 1030/05] P
4/02/2005 302 12 South of SEART- FILL AREA 2 UTP | 030/05] P
4/02/2005 303 13 South of SEART- FILL AREA 2 201 [030/05] P
4/02/2005 304 14 South of SEART- FILL AREA 2 UTP | 030/05] P
4/02/2005 305 15 South of SEART- FILL AREA 2 195 | 030/05 P
4/02/2005 306 16 - |South of SEART-FILL AREA 2 UTP | 030/05 P
4/02/2005 307 17 South of SEART- FILL AREA 2 UTP | 030/05| P
4/02/2005 308 18 South of SEART- FILL AREA 2 230+ [ 030/05] P
4/02/2005 309 19 South of SEART- FILL AREA 2 205 | 030/05] P
4/02/2005 310 20 "{South of SEART- FILL AREA 2 185 [030/05] P
4/02/2005 311 21 South of SEART- FILL AREA 2 UTP | 030/05{ P
4/02/2005 312 22 South of SEART- FILL AREA 2 215 [030/05] P
4/02/2005 313 23 South of SEART- FILL AREA 2 162 | 030/05 P
4/02/2005 314 24 South of SEART-FILL AREA 2 175 | 030/05 P
4/02/2005 315 25 South of SEART- FILL AREA 2 UTP | 33005 P
4/02/2005 316 26 South of SEART-FILL AREA 2 188 | 030/05 P
4/02/2005 317 27 South of SEART- FILL AREA 2 188 {030/05] P
4/02/2005 318 1 South of SEART-FILL AREA 2 1879 { 1449 29.6 4.6 031/05 P
4/02/2005 319 2 South of SEART-FILL AREA 2 1938 1547 253 4.8 031/05 P
4/02/2005 320 3 South of SEART- FILL AREA 2 1904 [ 1625 | 172 [ 132 031/05| F
4/02/2005 321 4 South of SEART- FILL AREA 2 1889 | 1686 12 ] 187 031/05] F
8/02/2005 322 1 RETEST SPE 031/05-3 1905 {1 1484 28.4 4.1 034/05 RP
8/02/2005 323 2 RETEST SPE 031/05-4 1892 | 1490 27 5.8 034/05 RP
8/02/2005 324 3 South of SEART-FILL AREA 2 1861 1475 26.2 7.9 034/05 P
8/02/2005 325 4 South of SEART- FILL AREA 2 1936 | 1545 | 253 | 4.9 034/05] P
9/02/2005 326 1 South of SEART- FILL AREA 2 1895 | 1459 29.9 3.5 035/05 P
9/02/2005 327 2 South of SEART- FILL. AREA.2 1909 | 1458 31 2 035/03 P
9/02/2005 328 3 South of SEART- FILL AREA 2 1886 | 1407 34.1 1.1 035/05 P
9/02/2005 329 4 South of SEART- FILL AREA 2 1890 | 1402 348 0.4 035/05 P
©9/02/2005 330 1 South-of SEART- FILL AREA 2 ' 207 |036/05] P
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GEOTECHNICS LTD.
Syivia Park Earthworks
Phone: 021 178 385

Data Input By: TPG Date: 30/03/05
Data Input Checked By: Date:
JOB NO: 21432 FILE/FOLDER: Sylvia Park Earthworks
TEST RESULT SUMMARY REPORT '
Date Test No. Zone Location / Conuments Northing mN | EastingmN | RL (m) Nuclear Density Test GEO | Average | Hand Lab |Status
I~ Field Lorr. Ven Corr.
Buk | Dry | Water | Air [impact [Scala - |Shear |o.. o lppipp,
Density | Density | Content | Voids [Value |(Blows/ [Vane .o =" foo, o
tgm®) | (kg/m) | (%) (%) jev 0.2m) [{kPa)

2/02/2005 331 2 South of SEART- FILL AREA 2 220+ | 036/05 P
9/02/2005 332 3 South of SEART-FILL AREA 2 188 | 036/05 P
9/02/2005 333 4 South of SEART- FILL AREA 2 ) 220+ | 036/05] P
8/02/2005 334 S South of SEART- FILL AREA 2 157 | 036/05] P
9/02/2005 335 6 South of SEART-FILL AREA 2 173 | 036/05 P
9/02/2005 336 7 South of SEART-FILL AREA 2 220+ | 036/05 P
9/02/2005 337 8 South of SEART-FILL AREA 2 141 | 036/05 P
9/02/2005 338 9 South of SEART- FILL AREA 2 ' 220+ | 036/05 P
9/02/2005 339 10 South of SEART- FILL AREA 2 204 | 036/05 P
9/02/2005 | 340 11 South of SEART- FILL AREA 2 188 {036/05| P
9/02/2005 341 12 South of SEART-FILL AREA 2 ' 220+ | 036/05| P
9/02/2003 342 13 South of SEART- FILL AREA 2 220+ { 036/05 P
8/02/2005 343 14 South of SEART-FILL AREA 2 : 220+ | 036/05) P
9/02/2005 344 15 South of SEART- FILL AREA 2 188 | 036/05 P
9/02/2005 345 16 South of SEART- FILL AREA 2 220+ | 036/05 P

10/02/2005 346 1 South of SEART- FILL AREA 2 215 { 039/05 P
10/02/2005 347 2 South of SEART- FILL AREA 2 UTP | 039/05 P
10/02/2005 348 3 South of SEART- FILL AREA 2 230+ [ 039/05) P
10/02/2005 349 4 South of SEART- FILL AREA 2 182 | 039/05 P
10/02/2005 350 5 South of SEART- FILL AREA 2 230+ [ 039/05] P
10/02/2005 351 6 South of SEART- FILL AREA 2 - UTP | 039/05] P
10/02/2005 352 7 South of SEART-FILL AREA 2 230+ | 039405 P
10/02/2005 353 8 South of SEART- FILL AREA 2 190 | 039/05 P
10/02/2005 354 9 South of SEART- FILL AREA 2 230+ | 039/05 P
10/02/2005 355 10 South of SEART-FILL AREA 2 230+ | 039/05 P
10/02/2005 | - 356 11 South of SEART-FILL AREA 2 198 | 039/05 P
10/02/2005 357 12 South of SEART- FILL AREA 2 UTP [ 039/05 P
10/02/2005 358 13 South of SEART- FILL AREA 2 . ‘ UTP | 039/05 P
10/02/2005 35¢ 14 South of SEART- FILL AREA 2 . 230+ [ 039405 P
10/02/2005 360 15 South of SEART- FILL AREA 2 215 | 039/05 P
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GEOTECHNICS L1D,

Sylvia Park Earthworks. -
Fhone; 021 378 385 .

Data Input By: TPG Date: 30/03/05
Data Input Checked By: Date: ”
JOB NO: 21432 : , FILE/FOLDER: Sylvia Park Earthworks ; L
TEST RESULT SUMMARY REPORT ‘
Date Test No. Zone Location / Comments Northing mN | EastingmN | RL (m) Nuclear Density Test GEO | Average | Hond | Lab |Star |
— Field CotT. Uven Corr.
i Bulk Dry Water | Afr |lmpact [Scala |Shear o oo .'f
Density | Density [ Content | Voids [Value [(Blows/ [Vane ... "= |
. kg | ®gm® | (%) @ o 02m)  |(kPa) |

11/02/2005 361 1 South of SEART-FILLL AREA 2 __ . UTP | 037/05 _
11/02/2005 362 2 South of SEART-FILL AREA 2 198 | 037/03 _]
11/02/2005 363 3 South of SEART-FILL AREA 2 UTP | 037/05 _
11/02/2005 364 4 South of SEART-FILL AREA 2 . 230+ 1 037405 _
11/02/2005 365 5. South of SEART-FILL AREA 2 UTP | 037/05 _
11022005 366 6 South of SEART-FILL AREA 2 UTP | 037/05 |
11/02/2005 367 7 South of SEART-FILL AREA 2 UTP | 037405 |
11/02/2005 368 8 South of SEART-FILL AREA 2 , 230+ | 037/05 N
11/02/2005 369 9 | . |South of SEART-FILL AREA 2 UTP { 037/05 _]
11/02/2005 370 10 South of SEART-FILL AREA 2 155 1037/05 ]
11/02/2005 371 11 South of SEART-FILL. AREA 2 198 { 037/05 _
11/02/2005 372 12 South of SEART-FILL AREA 2 : UTP | 037/05 _
11/02/2005 373 13 South of SEART-FILL AREA 2 191 { 037/05 _
11/02/2005 374 14 South of SEART-FILL AREA 2 165 | 037/05 _
11/02/2005 375 15 South of SEART- FILL AREA 2 230+ | 037/05 |
11/02/2005 | - 376 16 South of SEART-FILL AREA 2 230+ | 037/05 _
11/02/2005 377 1 South of SEART-FILL ARFA 2 1929 | 1478 | 305 | 1.4 038/05 _
11/02/2005 378 2 South of SEART-FILL ARFEA 2. 1974 | 1473 34 [1] 038/05 L
11/02/2005 379 3 South of SEART-FILL AREA 2 1967 | 1545 27.3 1.9 038/05 _
11/02/2005 380 4 South of SEART-FILL AREA 2 -1 1971 | 1566 | 259 | 2.8 038/05 ]
15/02/2005 381 1 South of SEART-TOP FILL AREA 1 1929 | 1586 | 216 | 8.3 ' 040/05 _
15/02/2005 382 2 South of SEART-TOP FILL AREA 1 1927 | 1625 | 186 ] 10.9 . 040/05 |
15/02/2005 383 3 South of SEART-TOP FILL AREA 1 1877 | 1522 [ 233 | 94 040/05 ]
15/02/2005 384 1 South of SEART-TOP FILL. AREA 1 230+ | 042/05 |
15/02/2005 385 2 Sowth of SEART-TOP FILL AREA 1 230+ | 042/05 N
15/02/2005-1 386 3 South of SEART-TOP FILL AREA 1 : 190 | 042/05 _
15/02/2005 387 4 South of SEART-TOP FILL AREA: 1 ’ - 230+ | 042/05 _
15/02/2005 | 388 5 South of SEART-TOP FILL AREA 1 : , | 230+ [ 042/05 |
15/02/2005 389 & South of SEART-TOP FILL. AREA 1 215 | 042/05 |
15/02/2005 380 7 South of SEART-TOP FILL-AREA 1 o . 230+ | 042/05 _
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GEQTECHNICS LTD,
Sylviz Park Earthworks
Phope: 021 378 385

Data Input By: TPG Date: 30/03/05%
, Data Input Checked By: Date:
JOB NO: 21432 ' FILE/FOLDER: Sylvia Park Earthworks .
TEST RESULT SUMMARY REPORT ' i o e : ! —
~patg |TestNo.  |Zone| Location / Comments Northing mN | Easting mN { RL (m) Nuclear Density Test GEO | Average | Hand | Lab |Status ‘
Field Corr. en | Corr. | !
Buk | Dry | Water | Air {impact [Scala (Shear lo ., lpempp; |
Densjty | Density { Content | Voids {Value (Blows/ [Vane SPE- RE/NA
Q) | e’ | (%) | e foiv |02m)  [(kPa) ,
15/02/2005 391 8 South of SEART-TOP FILL AREA 1 [ 230+ [ 042/05 P ‘ .
15/02/2005 392 9 South of SEART-TOP FILL AREA 1 | 198 ] 042/05 P '
15/02/2005 393 10 South of SEART-TOP FILL AREA 1 230+ | 042/05 P ;| ‘
15/02/2005 394 11 South of SEART-TOP FILL AREA 1 ‘ 223 1042/05{ P ‘
15/02/2005 395 12 South of SEART-TOP FILL, AREA 1 165 | 042/05 P ,
15/02/2005 396 13 South of SEART-TOP FILL AREA 1 230+ | 042/05 P i
15/02/2005 397 14 South of SEART-TOP FILL AREA 1 198 | 042/05 P
15/02/2005 398 15 South of SEART-TOP FILL AREA 1 190 | 042/05 P
15/02/2005 399 .16 South of SEART-TOP FILL AREA 1 . 230+ | 042/05 P
15/02/2005 400 1 | 0.2 |Sth of SEART- PADS TOP FILL AREA 1 UTP | 046/05 P
15/02/2005 401 0.4 |Sth of SEART- PADS TOP FILL AREA 1 ‘ UTP | 046/05 P
15/02/2005 402 0.5 |Sth of SEART- PADS TOP FILL AREA 1 UTP | 046/05 P
15/02/2005 403 2 | 0.2 |Sth of SEART-PADS TOP FILL AREA 1 230+ | 046/05 P
15/02/2005 404 0.4 |Sth of SEART- PADS TOP FILL AREA 1 230+ | 046/05 P
15/02/2005 405 0.6 |Sth of SEART- PADS TOP FILL AREA 1 UTP | 046/05 P
15/02/2005 406 3 | 0.2 |Sth of SEART-PADS TOP FILL AREA 1 230+ | 046/05 P :
15/02/2005 407 0.4 {Sth of SEART- PADS TOP FILL AREA 1 . UTP | 046/05 P '
15/02/2005 408 0.6 |Sth of SEART-PADS TOP FILL AREA 1 UTP | 046/05 P
15/0272005 | . 409 4 | 0.2 |Sth of SEART-PADS TOP FILL AREA 1 . ) 2304 | 046/05 P
15/02/2005 410 0.4 |Sth of SEART-PADS TOP FILL AREA 1 230+ | 046/05 P
15/02/2005 411 0.6 |Sth of SEART- PADS TOP FILL AREA 1 o . UTP | 046/05 P
15/02/2005 412 5 | 0.2 |Sth of SEART-PADS TOP FILL AREA 1 UTP | 046/05 P
15/02/2005 413 -0.4-|Sth of SEART- PADS TOP FILL AREA ] UTP | 046/05 P
15/0272005 | 414 0.6 {Sth of SEART- PADS TOP FILL AREA 1 ' UTP | 046/05 P
17/02/2005 415 1 | 0.2 |Sthof SEART- PADS TOP FILL AREA 1 | 182 | 045405 P
17/02/2005 416 0.4 |Sth of SEART- PADS TOP FILL AREA 1 165 | 045/05 P
17/02/2005 417 0.6 |Sth of SEART- PADS TOP FILL AREA 1 173 | 045/05 P
17/02/2005 418 2 | 0.2 {Sth of SEART- PADS TOP FILL. AREA 1 ¢ 165 | 045/05 P
17/02/2005 419 0.4 |Sth of SEART- PADS TOP FILL AREA 1 - 230+ | 045/05 P
17/02/2005 420 0.6 |Sth of SEART- PADS TOP FILL AREA 1 _ 230+ | 045/05 P
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@l GEOTECHNICS LTD, L " o
Sylvia Pack Eathworks
Phone: 021 378 385
' Data Inprt By: PG Date: 30/03/05
Data Input Checked By: ‘Date:
JOB NO: 21432 FILE/FOLDER: Sylvia Park Earthworks
TEST RESULT SUMMARY REPORT ‘
Date TestNo. | Zone Location / Comments Northing mN [ EastingmN | RL (m)} Nuclear Density Test GEO | Average | Hand | Lab jStatus
. — Field | Corr. Uven [ Corr.
Buk | Dry | Water | Air [Impact [Scala |Shear | 0 |ocpo0,
Density | Density | Content | Volds [Value [(Blows/ (Vane [, = joc., "
: Ggm?) | gm® | (%) o) |ov 0.2m) |(kPa)
17/02/2005 421 3 | 0.2 {Sth of SEART- PADS TOP FILL AREA 1 ) 149 | 045/05 P
17/02/2005 422 0.4 |Sth of SEART- PADS TOP FILL AREA 1 230+ | 045/05 P
17/02/2005 | 423 0.6 |Sth of SEART- PADS TOP FILL AREA 1 198 | 043/05 p
17/02/2005 | .-424 4 | 0.2.|Sth of SEARY- PADS TOP FILL AREA 1 . 198 | 045/05 P
17/02/2005 425 0.4 |Sth of SEART- PADS TOP FILL AREA 1 230+ | 045/05 P
17/02/2005 426 0.6 |Sth of SEART- PADS TOPFILL AREA 1 215 | 045/05 P
17/02/2005 427 5 | 0.2 |Sth of SEART- FPADS TOP FILL AREA 1 . 175 1045/05 P
17/02/2005 428 0.4 {Sth of SEART- PADS TOP FILL ARFA 1 182 | 045/05 P
17/02/2005 429 0.6 [Sth of SEART- PADS TOF FILL AREA. ] ' 215 | 045/05 P
21/02/2005 430 1 3 SOUTH WAREHOUSE ) 1920 | 1564 227 7.8 058/05 P
21/02/2005 431 2 3 SOUTH WAREHOUSE - 1932 | 1580 22.3 7.6 058/05 P
21/02/2005 432 3 3 SOUTH WAREHOQUSE - 1937 | 1568 23.6 6.3 158/05 P
21/02/2005 433 4 3 SOUTH WAREHOUSE 1983 | 1574 26 2.1 058/05 P
22/02/2005 434 1 1 North Pad-Carpark Warehouse 2058 | 1682 224 1.5 . 059/05 P
22/02/2005 435 2 1 North Pad-Carpark Warehouse - 2021 | 1671 21 4.4 59/05 P
22/02/2005 436 3 1 North Pad-Carpark Warehouse 1887 | 1448 30.3 3.7 059/05 P
22/02/2005 437. 4 1 North Pad-Carpark Warehouse 1920 | 1389 383 0 | 059/05 P
22/02/2005 438 5 1 North Pad-Carpark Warehouse . ~ | 1866 | 1283 45.5 0 059/05 P
22/02/2005 439 1 2 Middle Pad-Carpark Warehouse 1936 | 1496 29.4 1.8 060/05 P
22/02/2005 440 2 2 Middle Pad-Carpark Warehouse 1932 | 1498 29 2.3 060/05 P
22/02/2005 441 3 2-Middie Pad-Carpark Warehouse 1979 1 1541 28.4 0.4 060/035 P
22/02/2005 442 4 2 Middle Pad-Carpark Warehouse -| NDM.data |only 1984 | 1570 2644 1.7 060/05 P
22/02/2005 | 443 5 2 Middle Pad-Carpark Warehouse ) 1874 | 1480 267 | 69 ' . 060/05 P
22/02/2005 444 1 3 South Pad-Carpark Warehouse 1869 | 1381 | 354 | 1.1 061/05 P
22/02/2005 445 2 3 South Pad-Carpark Warehouse 1863 | 1376 | 354 | 15| 061/05; P
22/02/2003 446 3 3 South Pad-Carpark Warehouse 1852 { 1400 32.3 4.1 061/05 P
" 22/02/2005 447 4 3 South Pad-Carpark Warehouse - ‘ 1912 [ 1455 [ 314 | 16 061/05] P
22/02/2005 448 5 3 South Pad-Carpark Warehouse 1935 | 1498 29.1 2.1 061/035 P
22/02/2005 449 1 1 North Pad-Carpark Warehouse i _ UTP | 065/05 P
22/02/2005 450 2 1 North, Pad-Carpark Warehouse ) . : 201 | 065/05 P




e e T e T T e T T T L L T T T =~
‘GEOTECHNICS LTD. e
Sylvia Pack Barthworks :
Phone: 021 378 385
‘ Data Input By: - TPG Date; 30/03/05
Data Input Checked By: Date:
JOBNO: 21432 FILE/FOLDER: Sylvia Park Earthworks
TEST RESULT SUMMARY REPORT :
Date |TestNo. . [ Zone Location / Conunents NorthingmN | EastingmN | RL (m) | NuclearDensity Test | GEO | Averape| Hand | Lab |Status =
~ Freld Corr. Oven | Corr.
Buk | Dry | Water | air [Impact |Scala  Shear |\, |prpp
| Density { Density | Content | Voids [Value |(Blows/ [Vane .o ™" oo,
' ‘ : gy | wgm® | @) | @ |ov  |e2m)  [kPa) |7
[ 22/0272005 T 451 3 1. North Pad-Carpark Warehouse ' | 230+ [065/05[ P
22/02/2005 452 4 1 North Pad-Carpark Warehouse UTP | 065/05 P
22/02/2005 453 S 1 North Pad-Carpark Warehouse 215 | 065/05 P
22/02/2005 454 6 - |1 North Pad-Carpark Warehouse ’ 145 | 065/05 P
22/02/2005 455 7 1 North Pad-Carpark Warehouse UTP | 065/05 P
22/02/2005 456 8 1 North Pad-Carpark Warehouse . UTP | 065/05 P
22/02/2005 457 9 1 North Pad-Carpark Warehouse 205 | 065/05 P
22/02/2005 458 10 1 North Pad-Carmpark Warehouse UTP | 065/05 1
22/02/2005 459 11 1 North Pad-Carpark Warehouse . 230+ | 065/05 P
22/G62/2005 460 12 1 North Pad-Carpark Warehouse 182 ] 065/05 P
22/02/2005 461 13 1 North Pad-Carpark Warehouse ‘ UTP | 065/05 P
22/02/2005 462 14 1 North Pad-Carpark Warehouse ' 172 | 065/05 P
22/02/2005 463 15 1 North Pad-Catpark Warehouse UTR. | 065/05 P
22/02/2005 464 16 1 North Pad-Carpark Warehouse 168 | 065/05 P
22/02/2005 465 1 2 Middle Pad-Carpark Warehouse - ) 215 | 066/05 P
22/02/2005 466 2 2 Middle Pad-Carpark Warehouse 185 | 066/05 P
22/02/2005 467 3 2 Middle Pad-Carpark Warehouse 230+ | 066/05 P
22/02/2005 468 4 2 Middle Pad-Carpark Warehouse : 172 | 066/05 P
22/02/2005 469 5 2 Middle Pad-Carpark Warehouse 162 | 066/05 P
22/02/2005 470 6 2 Middle Pad-Carpark Warchouse UTP | 066/05 P
22/02/2005 471 7 2 Middle Pad-Carpark Warehouse ' “UTP | 066/05 P
22/02/2005 472 8 2:Middle Pad-Carpark Warehouse . 162 | 066/05 P
22/02/2005 473 9 2 Middle Pad-Carpark Warehouse : UTP | 066/05 P
22/02/2005 474 10 2 Middle Pad-Carpark Warehouse 145 | 066/05 P
22/02/2005 | 475 11 2 Middle Pad-Carpark Warehouse 2304 | 066/05 P
22/02/2005 476 12 2 Middle Pad-Carpark Warehouse 172 ] 066/05 P
22/02/2005 477 13 2 Middle Pad-Carpark Warehouse . UTP | 066/05 P
22/02/2005 478 14 2 Middle Pad-Carpark Warehouse UTP | 066/05 P
22/02/2005 479 15 2 Middle Pad-Carpark Warehouse . . 201 | 066/05 P
22/02/2Q05 480 16 2 Middle Pad-Carpark Warchouse . 178 | 066/05 P
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@l GEOTECHNICS |.TD. _
Sylvia Park Eathworks
Phone: 021 '.'?78 385
Data Input By: TPG Date: 30/03/05
Data Input Checked By: Date:
JOB NO: 21432 : FILE/FOLDER: Sylvia Park Earthworks
TEST RESULT SUMMARY REPORT ‘ ,
Date Test No. Zone Location / Comments Nerthing mN | EastingmN | RL {m) Nuclear Density Test | GEO | Avernge | Hand | Lab ]smus
: Field Corr. Oven | Corr-
Buk | Dry | Water | Air |impact [Scala |Shear | . o oon
Density { Density | Content | Voids [Value [(Blows/ [Vane | o0 ™ Jocns
&gm?) | @gm®) | (%) (%) [CIV 0.2m)  |{kPa)
22/02/2005 481 1 3 South Pad-Carpark Warehouse 230+ | 067/05 P
22/02/2005 482 2 3 South Pad-Carpark Warehouse UTP [ 067/05 P
22/02/2005 483 3 3 South Pad-Carpark Warehouse UTP | 067/05 P
22/02/2005 484 4 3 South Pad-Carpark Warehouse 201 | 067/05 P
22/02/2005 485 5 3 South Pad-Carpark Warehouse UTP | 067/05 P
22/02/2005 486 6 3 South Pad-Carpark Warehouse 182 | 067/05 P
22/02/2005 487 7 3 South Pad-Carpark Warchouse UTP | 067/05 P
22/02/20035 488 8 3 South Pad-Carpark Warchouse 158 | 067/05 P
22/02/2005 489 9 3 South Pad-Carpark Warehouse 230+ | 067/05 P
22/02/2005 490 10 3 South Pad-Carpark Warehouse 230+ | 067/05 P
22/02/2005 491 11 3 South Pad-Carpark Warehouse 215 | 067/05 P
22/02/2005 492 12 3 South Pad-Carpatk Warehouse 221 | 067/05 P
22/02/2005 493 13 3 South Pad-Carpark Warchouse 205 | 067/05 P
22/02/2005 494 14 3 South Pad-Carpark Warehouse 205 | 067051 P
22/02/2005 495 15 3 South Pad-Carpark Warchouse 224 | 067/05 P
22/02/2005 496 16 3 South Pad-Carpark Warehouse UTP | 067/05 P
1/03/2005 497 1 | 0.2 [3 South Pad-Carpardk Warehouse 230+ | 064/05 P
1/03/2005 498 0.4 |3 South Pad-Carpark Warehouse 223 | 064/05 P
1/03/2005 499 0.6 |3 South Pad-Carpark Warehouse 230+ | 064/05 P
1/03/2005 500 2 | 0.2 |3 South Pad-Carpark Warehouse 230+ | 064/05 P
1/03/2005 501 0.4 |3 South Pad-Carpack Warehouse 2304+ | 064/05 P
1/03/2005 502 0.6 |3 South Pad-Carpark Warehouse 215 | 064/05 P
1/)3/2005 503 3 | 0.2 |3 South Pad-Carpark Warehouse 230+ | 064/05 P
1/03/2005 504 (.4 13 South Pad-Carpark Warchouse 230+ | 064/05. P
1/03/2005 505 0.6 |3 South Pad-Carpark Warchouse 198 | 064/05 P
1/03/2005 506 4 | 0.2 |3 South Pad-Carpark Warehouse 198 | 064/05 by
1/03/2005 507 0.4 |3 South Pad-Carpark Warehouse . 230+ | 064/05 P
1/03/2005 508 0.6 |3 South Pad-Carpark Warchouse 223 | 064/05 P
1/03/2005 509 5 [0.2 |3 South Pad-Carpark Warehouse 230+ | 064/05 P
1/03/2005 510 0.4 |3 South Pad-Carpark Warehouse 230+ | 064/05 P
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"GEOTECHNICS LID. e

Sylvia Pack Earthworks
Phone: 02] 378 385

Data Input By: TPG Date: 30/03/05
Data Input Checked By: Date:
JOB NO: 21432 : FILE/FOLDER: Sylvia Park Earthworks
TEST RESULT SUMMARY REPORT :
Date  [TestNo: “} Zone Location / Comments Northing mN | EastingmN | RL {m) Nuclear Density Test GEQ | average | Hand Lab |Status -
. Kield LorT. Uven Lorrx.
Buk | Dxy | Water | Air [impact |Scala |Shear |o ., [ppppy
Density | Density | Content | Voids {Value [(Blows/ {Vane SPE- |RF/NA
ey | mgm?) | (%) (%) {CIV 0.2m}  |{kPa)
1/03/2005 | 511 0.6 [3 South Pad-Carpark Warehouse - T 230+ | 064/05] P
2/03/2005 512 1 Southern Gully Fill 201 | 068/05 P
2/03/2005 513 2 Southemn Gully Fill 188 | 068/05 P
2/03/2003 514 3 Southern Gulty Fill 215 | 068/05 P
2/03/2005 515 4 Southern Gully Fill 185 | 068/05 P
2/03/2005 516 5 Southem Gully Fill 182 | 068/05 P
2/0372005 317 6 Southemn Gully Fill 162 | 068/05 P
2/03/2003 518 7 Southern Gully Fill 195 | 068/0S P
2/03/2005 519 8 Southem Gully Fill 218 | 068/05 P
2/03/2003 520 9 Southem Gully Fill 223 | 068/03 P
2/03/2005 52] 10 Southem Gully Fill 230+ | 068/05 P
2/03/2005 522 11 Southem Gully Fill 116 | 068/05 P
2/03/2005 523 12 Southem. Gully Fill 230+ [ 068/05 P
2/03/2005 524 13 Southern Gully Fill 150 | 068/05 P
2/03/2005 525 14 Southern Gully Fiil 125 | 068/05 P
2/03/2005 526 15 Southem Gully Fill 142 | 068/05 P
2/03/2005 527 .16 Southemn Gully Fill 158 | 068/05 P
2/03/2005 528 1 ] 0.2 |Southem Gully Fill UTP | 069/05 P
2/03/2005 529 0.4 |Southern Gully Fill UTP | 069/05 P
2/03/2005 330 0.6 [Southern Gully Fill UTP | 069/05 P
2/03/2005 531 2 | 0.2 [Southem Gully Fill 230+ | 0659/05 P
2/03/2005 532 0.4 |Southern Gully Fill UTP | 069/05 P
2/03/2005 533 0.6 |Southern Gully Fill - UTP | 069/05 P
2/03/2005 534 3 | 0.2 |Southemn Gully Fill UTP | 065/05 P
2/03/2005 535 -] 0.4 |Southern Gully Fill UTP | 065/05 P
2/03/2005 536 0.6 | Southern Gully Fill ) UTP | 069/051 P
2/03/2005 537 4 | 0.2 |Southem Gully Fill 125 | 069/05 P
2/03/2005 538 0.4 [Southem Gully Fili i 112 | 069/G5 P
2/Q3/2005 539 0.6 |Southern Gully Fili 201 )-069/05 P
2/03/2005 540 5 | 0.2 |Southewn Gully Fill 162 ] 069/03 P
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‘GEOTECHNICS LD,

Sylvia Park Earthworks

Phone: 021 378 385

Data Input By: TPG Date: 30/03/05
Data Input Checked By: Date:
JOBNO: 21432 FILE/FOLDER: Sylvia Park Earthworks
TEST RESULT SUMMARY REPORT
Date Test No. Zone Location / Comments Northing mN | EastingmN | RL (m) Nuclear Density Test GEO | Average | Hand Labh |Status
Teld Corr. Uven Co1t. :
Bulk | Dry | Water | air [Impact |Scala Shear |o 0y, (ocop
Density | Demsity | Content | Voids |Vatue |(Blows/ [Vane SPE- REMNA
Gem?) | Ggm) | %) | (w) v [02m)  ({kPa)

—— e e e |
2/03/2005 54] 0.4 {Southem Gully Fill 135 | 069/05 P
2/03/2005 542 0.6 {Southern Gully Fill 119 | 069/05 P
2/03/2005 543 6 | 0.2 [Southem Gully Fill 230+ | 069/05 P
2/03/2005 544 0.4 |Scuthem Guily Fill 116 | 069/05 P
2/03/2005 545 0.6 [Southem Gully Fill 145 | 069/05 P
2/03/2005 546 7 ] 0.2 [Southem Gully Fill UTP | 069/05 P
2/03/2005 347 0.4 [Southern Gully Fill UTP | 069/05 P
2/03/2005 548 - | 0.6 [Southern Gully Fill UTP | 069/05 P
2/03/2005 549 38 1 0.2 [Southem Gully Fill 182 [ 069/05 P
2/03/2005 550 C.4 |Southern Gully Fill 120 | 069/05 P
2/03/2005 551 0.6 [Southern Gully Fill UTP | 069/05 P
2/03/2005 552 1 Pad No 20 - South of SEART 205 | 072/05 P
2/03/2005 553 2 Pad No 20 - South of SEART 178 | 072/05 P
2/03/2005 554 3 Pad No 20 - South of SEART 185 | 072/05 P
2/03/2005 555 4 Pad No 20 - South of SEART 188 | 072/05 P
2/03/2005 556 5 Pad No 20 - South of SEART 155 | 072/05 P
2/03/2005 557 6 Pad No 20 - South of SEART 230+ | 072/05 P
2/03/2005 558 7 Pad No 20 - South of SEART 182 | 072/05 P
2/03/2005 559 8 Pad No 20 - South of SEART 201 | 072/05 P
2/03/2005 560 9 Pad No 20 - South of SEART 230+ | 072/05 P
2/03/2005 561 10 Pad No 20 - South of SEART 230+ | 072/05 P
2/03/2005 562 11 Pad No 20 - South of SEART 172 | 072/05 P
2/03/2005 563 12 Pad No 20 - South of SEART 230+ | 072/05 P
2/03/2005 364 13 Pad No 20 - South of SEART 149 | 072/05 P
2/03/2005 565 14 Pad No 20 - South of SEART UTP | 072/05 P
2/03/2005 566 15 Pad No 20 - South of SEART 215 | 072/05 P
2/03/2005 567 16 Pad No 20 - South of SEART 201 | 072/05 P
2/03/2005 568 1 | 0.2 |Pad No 20 - South of SEART UTP [ 073/05 P
2/03/2005 569 0.4 |Pad No 20 - South of SEART UTP | 073/05 P
2/3/2005 570 0.6 |Pad No 20 - South of SEART UTP ; 073/05 P

1
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Sylvia Pask

Earthworks

“Phone: 021 378 385

21432

TEST RESULT SUMMARY REPORT

Data Jnput By:
Data Input Checked By:
FILE/FOLDER: Sylvia Park Earthworks

TPG

Date: 30/03/05

Date:

Date Test No. Zone Location / Comments Northing mN | EastingmN | RL (m) Nuclear Density Test GEO | Average| Hand | Lab |Status
[~ Field | Corr. Oven [ Corr.
Bulk | Dry | Water | air [impact [Scala iShear o ..\ lormoo,
Density | Density { Content | Voids |Vaiue |[(Blows/ |Vane (... = |oc.
kgm?) | Ggm) | ) | %) |civ  [0.2m)  |(kPa)
2/03/2005 571 2 | 0.2 |Pad No 20 - South of SEART B i 230+ | 073/05 P
2/03/2005 572 0.4 |Pad No 20 - South of SEART UTP | 073/05 P
2/03/2005 573 3 | 0.2 {Pad No 20 - South of SEART UTP | 073/05 P
2/03/2005 574 0.4 {Pad No 20 - South of SEART OTP | 073/05 P
2/03/2005 575 4 1 0.2 |Pad No 20-- South of SEART 230+ | 073/05 P
2/03/2005 576 0.4 [Pad No 20 - South of SEART UTP | 073/05 P
2/03/2005 577 5 | 0.2 |Pad No 20 - South of SEART UTP | 073/05 P
2/03/2005 578 0.4 |Pad No 20 - South of SEART UTP | 073/05 P
2/03/2005 579 6 | 0.2 |Pad No 20 - South of SEART UTP | 073/05 P
2/03/2005 580 0.4 |Pad No 20 - South of SEART UTP { 073/05 P
2/03/2005 581 7 | 0.2 |Pad No 20 - South of SEART 112 | 073/05 P
2/03/2005 582 0.4 |Pad No 20 - South of SEART 129 | 073/05 P
2/03/2005 583 0.6 |Pad No 20 - South of SEART 155 | 073/05 P
2/03/2005 584 § | 0.2 |Pad No 20 - South of SEART 230+ | 073/05 P
2/03/2005 585 0.4 {Pad Na 20 - South of SEART UTP | 073/05 P
2/03/2005 586 1 Southern Gully Fill 1941 1549 253 4.7 074/05 P
2/03/2005 587 2 Southem Gully Fill 1885 1396 351 | 0.5 074/05 P
2/03/2005 588 3 Southern Gully Fill 1993 1492 336 0 074/05 P
2/03/2003 589 4 Southem Gully Fill 1860 | 1348 38 0 074/05 P
2/03/2005 590 35 Southern Gully Fill 1966 | 1610 | 22.1 6.1 074/05 P
2/03/2005 591 1 Pad No 20 - South of SEART 1946 | 1512 28.7 1.9 075/05 P
2/03/2005 592 2 Pad No 20-- South of SEART 2043 1681 216 2.9 075/05 P
2/03/2005 593 3 Pad No 20 - South of SEART 1991 1584 25.7 1.9 075/05 P
2/03/2005 594 4 Pad No 20 - South of SEART 2027 | 1620 252 0.5 075/05 P
2/03/20035 595 5 Pad No 20 - South of SEART 2017 | 1641 22.9 3 075/05 P
4/03/2005 596 1 Pad A - Noerth of SEART 1831 | 1436 | 273 8.5 083/03 P
4/03/2005 597 2 Pad A - North of SEART 1900 | 1436 323 1.6 083/05 P
4/03/2005 598 3 Pad A - Nerth of SEART 1989 | 1569 26.3 1.2 -083/05 P
4/03/2005 599 4 Pad A - North of SEART 1980 | 1505 31.6 0 083/05 P
4/03/2005 600 5 Pad A - North of SEART 1629 | 1559 238 | 65 .} 083/05 P
BEE ENE BEN PN NN BN Ba IS M A R I SN I BN BN N NN EE B
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‘BEQTEGHNICS L1D. N
Sylvia Park Earthworks
Phone: 02] 378 385
Data Input By: TPG Date; 30/03/05
Data Input Checked By: Date:

21432

TEST RESULT SUMMARY REPORT

FILE/FOLDER: Sylvia Park Earthworks

Date Test No. Zone Location / Comments Northing uN | EastingmN | RL (m) Nuclear Density Test GEQ | Average | Hand Lab {Status
Feld Corr. "Oven Lorr.
Bualk Dry Water Alr [Impact |Scala Shear Ref No |P/FRF/
Density | Density | Content | Voids [Value |(Blows/ [Vane SPE- |RFMNA
: Gem) | kgm® | @) | &) Jowv  |02m)  ({kPa)

4/03/2005 | 601 1 |  |Pad A - North of SEART T 185 | 084/05] P
4/03/2005 602 2 Pad A - North of SEART 165 | 084/05 P
4/03/2005 603 3 Pad- A - North of SEART 135 1084/05 P
4/03/2005 604 4 Pad A - North of SEART 182 | 084/05 P
4/03/2005 605 5 Pad A - North of SEART 185 | 084/05 P
4/03/2005 606 6 Pad A - North of SEART 139 [ 084/05 P
4/03/2005 607 7 Pad A - North of SEART 230+ | 084/05 P
4/03/2003 608 8 Pad A - North of SEART 195 | 084/05 P
4/03/2005 609 9 Pad A - North of SEART UTP | 084/05 P
4/03/2005 610 10 Pad A. - North of SEART UTP | 084/05 P
4/03/2005 611 11 Pad A - North of SEART UTP | 084/05 P
4/03/2003 612 12 Pad A - North of SEART 198 | 084/05 P
4/03/2005 613 13 Pad A - North of SEART 198 [ 084/05 P
4/03/2005 614 14 Pad A - North of SEART 201 [ 084/05 P
4/03/2005 615 15 Pad A - North of SEART 178 | 084/05 P
4/03/2005 616 16 Pad A - North of SEART UTP | 084/05 P
4/03/2005 617 17 Pad A - North of SEART 147 | 084/05 P
4/03/2005 618 18 Pad A - North of SEART 165 | 084/05 P
4/03/2005 619 19 Pad A - North of SEART 155 | 084/05 P
. 4/03/2005 620 20 Pad A - North of SEART 230+ | 084/05 P
4/03/2005 621 21 Pad A - North of SEART 182 | 084/05 P
4/03/2005 622 1 | 0.2 |Pad A - North of SEART UTP | 085/05 P
4/03/2005 623 0.4 |Pad A - North of SEART 164 | 085/05 P
4/03/2005 624 0.6 |Pad A - North.of SEART 138 | 085/05 P
4/03/20035 625 2 { 0.2 |Pad A - North of SEART UTP | 085/05 P
4/03/2005 626 3 | 0.2 |Pad A - North of SEART 190+ | 085/05 P
4/03/2005 627 0.4 |Pad A - North of SEART 118 | 085/05 P
4/03/2003 628 0.6 |Pad A - North of SEART 138 | 085/05 P
4/03/2005 629 4 | 0.2 |Pad A - North of SEART 190+ | 085/05 P
4/03/2005 630 0.4 |Pad A - North of SEART 185 | 085/05 P




GEOQTECHNICS LTD. b
Sylvia Park Eanthworks
Phone: (2] 378 385

Data Input By: TPG Date; 30/03/05
Data Input Checked By: Date:
JOB NO: 21432 FILE/FOLDER: Sylvia Park Earthworks
TEST RESULT SUMMARY REPORT '
| Date Test No. Zone Location / Comments Northing mN { Easting mN | RL (m) Nuclear Density Test GEQ | Average | Hand | Lab |Status h
Kield Lorx. Uven Corr.
Bulk | Dry | Water | Air [impact [Scala |Shear |o o0 locoo
Density | Density | Content | Voids [Value [(Blows/ {Vane [ . ™ oo o
. @ewd) | gy | %) | o) Jov [02m)  f(kPa)

4/03/2003 631 0.6 {Pad A - Norith of SEART ‘ 128 | 085/05 P
4/03/2005 632 5 | 0.2 |Pad A - North of SEART 155 | 085/05| P
4/03/2005 633 0.4 |Pad- A - North of SEART ) 132 | 085/05 P
4/03/2005 634 0.6 [Pad A - North of SEART 178 [085/05] P
4/03/2005 635 6 | 0.2 |Pad A - North of SEART 190+ [o08s5/05| P
4/03/2005 636 0.4 |Pad A - North of SEART UTP | 085/05 P

- 4/03/2005 637 0.6 |Pad A - North of SEART ’ 132 | 085/05 P
4/03/2003 638 7 | 0.2 |Pad A - North of SEART 190+ | 085/05 P
4/03/2005 639 0.4 |Pad A - North of SEART 155 [085/05] P
4/03/2005 640 0.6 {Pad A - North of SEART 161 | 085/05 P
4/03/2005 641 8 | 0.2 |Pad A - North of SEART 171 | 085/05 P
4/03/2005 642 0.4 |Pad A - North of SEART 124 [085/05| P
4/03/2005 643 0.6 |Pad A - North of SEART ' UTP j085/05| P
8/03/2005 644 1 Pad B - North of SEART 165 | 087/05 P
8/03/2005 645 2 Pad B - North of SEART 205 |os7/05] P
8/03/2005 646 3 Pad B - North of SEART UTP | 087/05] P
8/03/2005 647 4 Pad B - Notth of SEART 215 | 087/05] P
$/03/2005 648 5 Pad B - North of SEART 211 {087/05] P
8/03/2005 649 6 Pad B - North of SEART 178 | 087/05 P
8/03/2005 650 7 Pad B - North of SEART ’ 195 | 087/05 P
8/03/2005 651 8 Pad B - North of SEART . 162 | 087/05 P
8/03/2005 652 9 Pad B - North of SEART 198 [087/05| P
8/03/2005 653 10 {Pad B - North of SEART 185 [087/05] P
8/03/2005 654 11 Pad B : North of SEART 230+ | 087/05 P
8/03/2005 655 12 Pad B - North of SEART . 230+ [087/05] P
8/03/2005 656 13 Pad B - North of SEART 195 [087605] P
8/03/2005 657 14 Pad B - North of SEART . 182 | OB7/05 P
8/03/2005 658 15 Pad B - North of SEART 162 | 087/05 P
8/03/2005 659 16 Pad B - North of SEART . ] . 191 (087/05( P
8/03/2005 660 1 | 0.2 [Pad B - North of SEART UTP | 088/05| P
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GEOTECHNICS LTD.
Sylvia Park Earthworks
Phone: 021 378 385 )
Data Iuput By: TPG Date: 30/03/05
Data Input Checked By: Date:

JOB NOC: 21432 FILE/FOLDER: Sy]via Park Earthworks
TEST RESULT SUMMARY REPORT
Date Test No. Zane Location / Comments Northing mN | EastingmlN | RL (m) Nuclear Density Test GEO | Avernge| Hand | Lab [Statns
Field Corr. | en | Lorr. |
Buk | Dry | Water | air |impact [Scala (Shear o . oo 1pp o
Devsity | Density | Content | Voids |Value [(Blows/ |Vane ... = oo, 0
gy | @gm) | @s) | @w) Jov  [02m)  {ikPa)

8/03/2005 | 661 0.4 |Pad B - North of SEART 218 | 088/05 P
8/03/2005 662 0.6 {Pad B - North of SEART UTP | 088/05 P
8/03/2005 663 2 § 0.2 {Pad B - North of SEART 230+ | 088/05 P
8/03/2005 664 0.4 |Pad B - North of SEART 230+ ) 088/05 P
8/03/2005 665 0.6 |Pad B - North of SEART UTP | 088/03 P
8/03/2005 666 3 | 0.2 |Pad B - North of SEART 165 | 083/05 P
8/03/2005 667 0.4 1Pad B - North of SEART 185 | OB88/05 P
8/03/2005 668 0.6 {Pad B - North of SEART UTP | 088/05 P
8/03/2005 669 4 | 0.2 |Pad B - North of SEART 218 | 088/05 P
8/03/2005 670 0.4 |Pad B - North of SEART 230+ | 088/05 P
8/03/2005 671 0.6 |Pad B - North of SEART 230+ | 088/05 P
8/03/2005 672 5 | 0.2 |Pad B - North of SEART - 165 1088/05 P
8/03/2005 673 0.4 |Pad B - North of SEART UTP | 088/035 P
8/03/2005 674 0.6 |Pad B - North of SEART UTP [ 088/05 P
8/03/2005 675 1 | 0.2 |Pad F - North of SEART 230+ | 089405 P
8/03/2005 676 (0.4 |Pad F - North of SEART 230+ | 089/05 P
8/03/2005 677 0.6 |Pad F - North of SEART UTP | 089/05 P
8/03/2G05 678 2 | 0.2 \Pad F - North of SEART 230+ | 088/05 P
8/03/2005 679 0.4 [Pad F - North of SEART UTP | 089/05 P
8/03/2Q05 680 0.6 |Pad F - North of SEART UTP | 089105 P
8/03/2005 681 3 |0.2 [Pad F - North of SEART UTP | 089/05 P
8/03/2005 682 0.4 |Pad F - North of SEART UTP | 089/05 P
8/03/2005 683 0.6 |Pad F - North of SEART UTP | 089/05 P
8/03/2005 684 4 | 0.2 [Pad F - North of SEART UTP | 089/05 P
8/03/2005 685 0.4 [Pad F - North of SEART UTP | 089/05 P
8/03/2005 686 0.6 |Pad F - North of SEART UTP | 089/05 P
8/03/2005 687 5 | 0.2 |Pad F - North of SEART UTP | 089/05 P
8/03/2005 638 0.4 |Pad F - North of SEART UTP | 089/05 P
8/03/2005 689 0.6 |Pad F - North of SEART UTP | 089/05 P
8/03/2005 690 6 | 0.2 |Pad F - North of SEART 135 | 089/05 P




o — —_— "

GEOTECHNICS LTD. - N -
Sylvia Park Earthworks :
Phone: 02] 378 385

Data Input By: TPG Date: 30/03/05
_ Data Input Checked By: Date:
JOB NO: 21432 ' FILE/FOLDER: Sylvia Park Earthworks
TEST RESULT SUMMARY REPORT
Date- - - {TestNo: ~Zone| Location / Comments Northing mN | EastingmN | RL (m) | Nuclear Density Test | GEO | Average | Hand " Lab [Status -
[~ Field | Corr. ¥en | CorT. |
Bulk | Dry | Water | Air [lmpact (Scala |Shear o .\ ipppp
Density | Density | Content | Voids [Value [(Blows/ |Vane | . =" loca
Egmt) | ) | (%) | @ fov  [02m) [KPa) |
8/03/2005 691 0.4 |Pad F - North of SEART 230+ | 089/05 P
8/03/2005 692 0.6 |Pad F - North of SEART UTP | 089/05 P
8/03/2005 693 7 1 0.2 [Pad F - North of SEART UTP | 089/05 P
8/03/2005 694 0.4 [Pad F - North of SEART UTP | 089/05 P
8/03/2005 695 0.6 |Pad F - North of SEART UTP | 089/05 P
B/03/2005 696 8 10.2 |[Pad F - Noxth of SEART UTP { 089/05 P
8/03/2005 697 0.4 |Pad F - North of SEART 145 | 085/05 P
8/03/2005 698 0.6 [Pad F - North of SEART UTP | 089/05 P
8/03/2005 699 1 |Pad C - North of SEART 1970 | 1474 33.7 0 090/05 P
8/03/2005 700 2 |Pad C - North of SEART - . 1951 1665 172 [ 1L1 090/05 F
8/03/2005 701 3 |RETEST QF TESTNO 2 © 1941 | 1548 254 4.6 090/05| RP
8/03/2005 702 4 jPad C - North of SEART 2003 1622 23.5 3.1 090/05 P
8/03/2005 703 1 ] 0.2 |Pad C - North of SEART UTP | 091/05 P
8/03/2005 704 0.4 |Pad C - North of SEART UTP | 091/05 P
8/03/2005 705 0.6 |Pad C - North of SEART 230+ | 091/05 P
8/03/2005 706 2 | 0.2 |Pad C - North of SEART 230+ 1091/05 P
8/03/2005 707 0.4 |Pad C - North of SEART UTP | 091/05 P
8/03/2005 708 | 0.6 JPad C - North of SEART UTE | 091/05 P
8/03/2005 709 3 | 0.2 |Pad C - North of SEART UTP | 091/05 P
8/03/2005 710 0.4 |Pad C - North of SEART . : 188 | 091/05 P
8/03/2005 711 0.6 |Pad C - North of SEART 168 | 091/05 P
8/03/2005 712 4 [ 0.2 JPad C - North of SEART UTP | 091/05 P
8/03/2005 713 0.4 |Pad C - North of SEART UTP { 091/05 P
8/03/2005 714 0.6 [Pad C - North of SEART : UTP | 091/05 P
8/03/2005 715 5 | 0.2 {Pad C - North of SEART ' UTE | 491/05 P
8/03/2005 716 1 PAD F- NORTHOF SEART 2141 | 1707 254 ¢ 092405 P
§/03/2005 717 2 PAD F- NORTH OF SEART 1870 | 1367 36.8 0.2 092/05 P
8/03/2005 718 3 PAD F- NORTH OF SEART 1851 1477 254 9 092/05 P
8/03/2005 719 4 PAD F- NORTH OF SEART 1814 | 1416 28.1 8.9 092/05 P
8/03/2005 720 5 PAD F- NORTH OF SEART 1964 | 1596 23.1 5.3 092/05 P
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Sylvia Park Earthworks -
JPhone: 021 378 383
Data [nput By: TPG Date; 30/03/05
Data fnput Checked By: Date:
JOBNO: 21432 : FILE/FOLDER: Sylvia Park Earthworks
TEST RESULT SUMMARY REPORT . _
Date Test No. Zone Lecation / Conmments Northing mN | EastingmN | RL (m) Nuclear Density Test GEQ | Average | Haud Lab |Status
Field | Corr. T T
Bulk | Dry | Water | Air (Impact |Scala |Shear |o .\ |opon)
Density | Density | Comtent | Voids |Value |[(Blows/ (Vane . = [ooa
kgm?) | kemd) | (%) (%) |CIv 02m) ((kPa)

8/03/2005 721 1| |PAD B- NORTH OF SEART 1928 1390 38.7 0 093/05 P
8/03/2005 722 2 PAD B- NORTH OF SEART : 1910 | 1495 27.8 4.4 093/05 P
8/03/2005 723 3 PAD B- NORTH OF SEART . 1884 | 1441 30.8 34 093/05 P
8/4)3/2005 724 4 PAD B- NORTH OF SEART . ‘ 1939 1517 27.8 2.8 093/05 P
8/03/2005 725 5 PAD B- NORTH OF SEART ) : 1894 | 1395 358 0 093/05 P
8/03/2005 726 1 NORTH OF SEART 2059 1648 25 0 100/05| P
8/03/2005 727 2 NORTH OF SEART 1964 1569 | 25.2 3.7 100/05 P
8/03/2005 728 3 NORTH OF SEART 2025 1632 24.1 1.6 100/05 P
9/03/2005 729 1 PAD D- NORTH OF SEART 1852 | 1408 31.5 4.6 094/05 P
9/03/2005 730 2 PAD D- NORTH OF SEART ' 1834 1494 228 11.8 094/05 F
9/03/2005 731 3 RETEST OF TESTNO 2 1766 | 1314 34.4 7.2 094/05 RP
$/03/2005 732 4 PAD D- NORTH OF SEART 1838 { 1443 30.9 3.2 094/05 P
9/03/2005 733 5 PAD D- NORTH OF SEART 1906 1465 30.1 2.9 094/05 P
9/03/20035 734 1 NORTH OF SEART 178 | 096/05 P
9/03/2005 735 2 NORTH OF SEART : 139 | 096/05 P
9/03/2005 736 3 NORTH OF SEART ) UTP | 096/05 P
9/03/2005 737 4 NORTH OF SEART . 155 [ 096/05 P
9/03/2005 738 5 NORTH OF SEART 142 | 096/05 P
9/03/2005 739 6 NORTH OF SEART 224 | 096/05 P
9/03/2005 740 7 NORTH OF SEART UTP | 096/05 P
9/03/2005 741 8 NORTH OF SEART ‘ UTP | 096/05 P
9/03/2005 742 B NORTH OF SEART 185 | 096/05 P
9/03/2005 743 10 NORTH OF SEART 205 | 096/05 ‘P
9/03/2005 744 11 NORTH OF SEART 191 { (96/05 P
9/03/2005 745 12 NORTH OF SEART 185 | 096/05 P
9/03/2005 746 13 NORTH OF SEART . 168 1 096/05 P
9/)3/2005 747 14 NORTH OF SEART 182 | 096/05 P
9/03/20035 748 15 NORTH OF SEART 152 | 096/05 P
9/03/2005 749 16 NORTH OF SEART 215 | 096/05 P
9/03/2005 750 17 - |NORTH QF SEART ) 230+ | 096/05 P
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GEOTEGHNICS LD,

Sylvia Park Earthworks
Phone: 021 378 385

Data Input By: TPG Date: 30/03/05
Data oput Checked By: Date:
JOB NO: 21432 FILE/FOLDER: Sylvia Park Earthworks
TEST RESULT SUMMARY REPORT e _ .
Date Test No. Zone Location / Comments Northing mN | EastingmN | RL (m) Nuclear Density Test GEQ | Average | Hand Lab |Status
Field Lorx. Uven, Corr.
Buk | Dry | Water | Air [impact |Scala |Shear o ..o |ocop,
Density | Density | Content | Voids [Value [(Blows/ [Vane .. ™ oo
kgm?) | Ggm) | (%) | %) Jciv  [02m)  [(kPa)

9/03/2005 751 18 NORTH OF SEART o 188 | 096/05] P
9/03/2005 752 19 NORTH OF SEART 230+ | 096/05 P
9/03/2005 753 20 |NORTH OF SEART 185 | 096/05 P
9/03/2005 754 21 NORTH OF SEART UTP | 096/05 P
9/03/2005 735 22 NORTH OF SEART 182 | 096/05 P
9/03/2005 756 23 NORTH OF SEART 230+ | 096/05 P
9/03/2003 757 24 NORTH OF SEART 149 | 096/05 P
9/03/2005 758 25| |NORTH OF SEART 215 | 096/05 P
©/03/2005 759 26 NORTH OF SEART 162 | 096/05 P
9/03/2005 760 27 NORTH OF SEART UTP | 096/05 P
9/03/2005 761 28 NORTH OF SEART . UTP | 096/05 P
9/03/2005 762 29 NORTH OF SEART 185 {096/05 P
9/03/2003 763 30 NORTH OF SEART UTP | 096/05 P
9/03/2005 764 31 NORTH OF SEART . UTP | 096/05 P
9/03/2005 765 32 NORTH OF SEART 180 | 096/05 P
9/03/2005 766 33 NORTH OF SEART ) i 168 | 096/05 P
9/03/2005 767 34 NORTH OF SEART UTP | 096/05 P
9/03/2005 768 35 NORTH QF SEART ) 165 | 096/05 P
9/03/2005 769 36 NORTH OF SEART 139 ] 096/05 P
9/03/2G05 770 37 NORTH OF SEART UTP | 096/05 P
9/03/2005 771 38 NORTH OF SEART 142 | 096/05 P
9/03/2005 772 39 NORTH OF SEART UTF | 096/05 P
9/03/2005 773 40 NORTH OF SEART 142 | 096/05 P
9/03/2005 774 41 NORTH OF SEART UTP | 096/05 P
9/03/2005 773 42 NORTH OF SEART 178 | 096/05 P
9/03/2005 776 43 NORTH OF SEART ‘ 158 | 096/05 P
9/03/2005 777 44 NORTH OF SEART . 165 1{096/05 P
9/03/2005 778 45 NORTH OF SEART ) UTP | 096/05 P
9/03/2005 779 46 NORTH OF SEART 162 | 096/051 P
9/03/2005 T8¢ 47 - INORTH OF SEART 191 1§ 096/05 P

PRI EETTE T EE TEET B B O ER O BN OBE OB O OER e BBt See S




- — e — -

- —

r - —~ '

= - — — Jr— - .

. , GEQTECHNICS L1D,
Sylvia Park Earthwarks
FPhone: 021 376 385

Data Tnput By: PG Date: 30/03/05
- Data Input Checked By: Date:
JOBNO: 21432 FILE/FOLDER: Sylvia Park Earthworks
TEST RESULT SUMMARY REPORT
Date Test No. Zone Location / Conments Northing mN | Easting mN | RL () Nuclear Density Test GEO | Average | Hand Lab [Status
Buk | Dry | wamr | A fimpact [Scala |shear
Density Den?irty Content Vﬁﬂs Vafue (Blows/ |Vane g::{o ;;:F:S : I
. &g | kgmn | ) | () |CIV 0.2m)  |{kPa)

9/03/2005 78] 438 NORTH OF SEART 230+ ] 096/05 P
9/G3/2005 782 1 102 |PAD D-NORTH OF SEART 230+ | 095/05 P
9/03/2005 783 0.4 IPAD D - NORTH OF SEART . 230+ | 095/05 P
9/03/2005 784 0.6 |PAD D - NORTH OF SEART 178 | 095/05 P
9/03/2005 785 2 | 0.2 |[PAD D -NORTH OF SEART 230+ | 095/05 p
9/03/2005 786 0.4 [PAD D - NORTH OF SEART 230+ | 095/05 P
9/03/2005 787 0.6 |[PAD D - NORTH OF SEART - UTP | 095/05 P
9/03/2005 788 3 | 0.2 |PAD D - NORTH OF SEART UTP | 095/05 P
9/03/2005 789 0.4 |PAD D - NORTH OF SEART UTP | 095/05 P
9/03/2005 790 0.6 |IPAD D - NORTH OF SEART ‘ UTP | 095/05 P
9/03/2005 791 4 [ 0.2 |PAD D -NORTH OF SEART 224 | 095/05 P
9/03/2005 792 0.4 [PAD D - NORTH OF SEART .| UTP | 095/05 P
9/03/2005 793 0.6 [PAD D - NORTH OF SEART UTP | 095/05 P
9/03/2005 794 5 | 0.2 {JPAD D - NORTH OF SEART 129 | 095/05 P
9/03/2005 795 0.4 [JPAD D - NORTH OF SEART 119 | 095/05 P
9/03/20035 796 0.6 |PAD D - NORTH OF SEART : UTP [ 095/05 P
9/03/2003 797 6 | 0.2 {[PAD D -NORTH OF SEART ) UTP | 095/05 P
9/03/2005 7598 0.4 |[PAD D - NORTH OF SEART : 145 | 095/05 P
9/03/2005 799 0.6 [PAD D - NORTH OF SEART UTP | 095/05 P
9/03/2005 800 7 | 0.2 |PAD D -NORTH OF SEART 230+ | 095/05 P
9/03/2003 801 0.4 |PAD D - NORTH OF SEART UTP | 095/05 P
9/03/2005 802 0.6 {PAD D - NORTH OF SEART UTP | 095/05 P
9/03/2005 803 8 ] 0.2 |PAD D - NORTH OF SEART UTP | 095/05 P
9/03/2005 804 0.4 [PAD D -NORTH OF SEART ) UTP | 095/05 P
9/03/2005 805 0.6 |PAD D - NORTH OF SEART UTP | 095/05 P
11/03/2005 806 1 | 0.2 [NORTH OF SEART ) UTP | 098/05 P
11/03/2005 807 2 | 0.2 [NORTH OF SEART UTP | 098/05 P
11/03/2005 808 3 | 0.2 [NORTH OF SEART - 230+ | 098/05 P
11/03/2005 809 . | 0.4 |[NORTH OF SEART ) UTP | 098/05 P
11/03/2005 810 4 | 0.2 {NORTH OF SEART . UTP | 098/05 P
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GEOTECHNICS LTD. RN
Sylvia Park Earthworks
Phone: 02] 378 385

Data nput By: TPG Date: 30/03/05
Data Input Checked By: Date:
JOBNO: 21432 : FILE/FOLDER: Sylvia Park Earthworks
TEST RESULT SUMMARY REPORT
Date. _ |TestNo. Zone - Location / Comments NorthingmN | EastingmN | RL () | Niiclear Density Test | GEO | Average [ Hand | Lab [Status -
Field Cort- Oven | Corx.
Bulk | Dry | Water | Afr |impact |Scala (Shear | .\ joepn
Density | Density | Content | Vofds Vatue {Blows/ {Vane SPE- RF/NA
L i, Ggim’) | gy | ©6) [ %) jov  [02m)  [(kPa)
11/03/2005 311 0.4 INORTH OF SEART 230+ | 098/05 P
11/03/2005 812 5 | 0.2 INORTH OF SEART ‘ UTP | 098/05 P
11/03/2005 813 6 | 0.2 INORTH OF SEART ‘ UTP | 098/05 P
11/03/2005 814 "0.4 [NORTH OF SEART UTP | 098/05 P
11/03/2005 815 7 | 0.2 |NORTH OF SEART 185 ! 098/05 P
11/03/2005 816 0.4 {NORTH OF SEART ’ . UTP | 098/05 P
11/03/2005 817 8 | 0.2 ]NORTH OF SEART : UTP | 098/05 P
11/03/2005 818 9 | 0.2 |[NORTH OF SEART ' UTP | 098/05 P
11/03/2005 819 0.4 |INORTH OF SEART 172 | 098/05 P
11/03/2005 820 1 NORTH OF SEART 224 | 099/05 P
11/03/2005 821 2 NORTH OF SEART 178 |} 099/05 P
11/03/2005 822 13 NORTH OF SEART UTP [ 099/05 P
11/03/2005 823 4 NORTH OF SEART 178 | 099/05 P
11/03/2005 824 5 NORTH OF SEART 168 | 099/05 P
11/03/2005 825 6 NQORTH OF SEART UTP | 099/05 P
11/03/2005 826 7 NORTH OF SEART 218 | 099/05 P
11/03/2005 827 38 NORTH OF SEART . 201 |099/05{ P
11/03/2005 828 9 NORTH OF SEART 224 | 099/05 P
11/03/2005 829 10 NORTH OF SEART . 178 [ 099/05 P
11/03/2005 830 11 NORTH OF SEART 175 | 099/05 P
11/03/2005 831 12 NORTH OF SEART 218 | 099/05 P
11/03/2005 832 13 NORTH OF SEART 168 | 099/05 P
11/03/2005 833 14 NORTH OF SEART 230+ | 099/05 P
11/03/2005 | . 834 15 NORTH OF SEART - 188 | 099/05 P
11/03/2005 835 16 NORTH OF SEART . 224 | 099/05 P
11/03/2005 336 1 NORTH OF SEART 2067 1694 221 |- L3 097/05 P
11/03/2005 837 2 NORTH OF SEART 2038 |:1657 23 1.9 097/05 P
11/03/2005 838 3 NORTH Of SEART 1865 | -1421 313 4.1 097/05 P
11/03/2005 839 4 NORTH OF SEART 1897 | 1510 | ‘257 6.6 097/05 P
11/03/2005 840 5 NORTH OF SEART 1944 | 1607 21 8 ’ 097/05 by

]
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: GEOTECHNIGS LTD. .
Syhvia Park Earthworks ~ el

Phone: 021 378 385

Data Ioput By: TPG Date: 30/03/05
Data Input Checked By: Date:
JOBNO: 21432 _ FILE/FOLDER: Sylvia Park Earthworks
TEST RESULT SUMMARY REPORT
Date Test No. Zone Location f Comments Northing mN | EastingmN | RL (m) Nuclear Density Test GEOQO | Average| Hand Lab |Status
. [~ Field Corr. Uven | Corr.
Bulk | Dry | Water | Air |impact [Scala |Shear o .\ |, 0o
Density | Density | Content | Voids |Value [(Blows! |Vane .- =" oo o
Qeg) | e | %) | ) [oiv {02m)  [{kPa)

11/03/2005 841 6 NORTH OF SEART 1949 | 1562 4.8 4.8 097/05 P
11/03/2005 842 7 NORTH OF SEART 1814 | 1388 7.8 7.8 097/03 P
11/03/2005 843 8 NORTH OF SEART 2001 | 1561 0 0 097/05 P
11/03/2005 844 9 NORTH OF SEART 1979 | 1634 6.3 6.3 097/05 P
15/03/2005 845 1 NORTH OF SEART : 188 [ 101/05 P
15/03/2005 846 2 NORTH OF SEART 198 | 101/05 P
15/03/2005 847 . 3 NORTH OF SEART UTP [ 101/05 P
15/03/2005 848 4 NORTH OF SEART 172 | 101/05 P
15/03/2005 8349 5 NORTH OF SEART - UTP | 101/05 P
15/03/2005 850 & NORTH OF SEART 185 | 101/05 P
15/03/2005 851 7 NORTH OF SEART 195 | 101/05 P
15/63/2005 852 8 NORTH OF SEART ) 211 | 101/05 P
15/03/2005 853 9 NORTH OF SEART 211 | 101/05 P
23/03/2005 854 1 SOUTH OF SEART 1879 | 1478 27.1 6.4 104/05 P
23/03/2005 855 2 SOUTH OF SEART 1939 | 1601 21.1 8.2 104/05 P
23/03/2005 856 3 SOUTH OF SEART 2059 1683 22.3 1.5 104/035 P
23/03/2005 857 1 NORTH OF SEART 1897 1567 3.6 2.3 102/03 P
23/03/2005 858 2 NORTH OF SEART 2001 {1642.9] 27.9 0 . 102/05 P
23/03/2005 839 3 NORTH OF SEART . 1896 |1499.4 29 4.1 162/05 P
23/03/2005 860 4 NORTH OF SEART 1868 | 1537.5] 29.5 3.2 102/05 P
23/03/2005 861 1 | 0.2 {SOUTH OF SEART 215 | 105405 P
23/03/2005 862 0.4 |SOUTH OF SEART 230+ | 105/05 P
23/03/2005 863 0.6 |SOUTH OF SEART UTP | 105/05 P
23/03/2005 864 2 | 0.2 {SOUTH OF SEART ) 195 | 105/05 p
23/03/2005 865 0.4 |SQUTH OF SEART ' UTP | 105/05 P
23/03/2005 866 3 | 0.2 |SOUTH OF SEART UTP | 105/05 P
23/03/2005 867 4 | 0.2 |SOUTH OF SEART 230+ | 105/05 P
23/03/2005 | 868 | 0.4 |[SOUTH OF SEART - UTP | 105/05| P
23/03/2005 869 1 | 0.2 | NORTHOF SEART ] 218 | 103/05 P
23/03/2005 870 0.4 | NORTH OF SEART 230+ | 103/05 P




CEOTECHNICS L1D.
Sylvia Park Earthworks
Phone: 021 378 385

Data Input By: PG Date~38/05/65— R // (] f// af
Data Input Checked By: Date: Wf
JOB NO: 21432 FILE/FOLDER: Sylvia Park Earthworks
TEST RESULT SUMMARY REPORT
1~ —Date | Test N Zene Lod&tion / Comments Northing mN | Easting mN | RL () | - Nuclear Density Test | GEO | Average | Hand | Lab |Status
. i Field Corr. | Oven | Corr. )
Bulk | Dry | Water | air |impact [Scala (Shear (o .\ |oppp
Density | Density | Content | Voids [Value [{Blows/ |Vane | .o " (o 0
Gemy) | Qg | @) | @) foIv 02m) |{kPa)

23/03/2005 | 871 0.6 | NORTH OF SEART ] — UTP [103/05] P
23/0372005 872 2 | 0.2 | NORTH OF SEART UTP | 103/05- P
23/03/2005 873 0.4 | NORTH OF SEART 218 | 103/05 P
23/03/2005 874 0.6 | NORTH OF SEART UTP | 103/05 P
23/03/2005 875 3 | 0.2 | NORTH OF SEART ) 195 | 103/05 P
23/03/2005 876 0.4 | NORTH OF SEART UTP | 103/05 P
23/03/2005 877 ‘0.6 | NORTH OF SEART UTP | 103/05 P
23/03/2005 878 4 | 0.2 | NORTH OF SEART : 230+ 1 103/05 P
23/03/2005 879 0.4 { NORTH OF SEART 230+ { 103/05 P
23/0372005 2330 0.6 | NORTH OF SEART 221 | 103/05 P
23/03/2005 881 5 | 0.2 | NORTH OF SEART 162 | 103/05 P
23/03/2005 882 0.4 | NORTH OF SEART : UTP | 103/05 P
23/03/2005 883 6 | 0.2 | NORTH OF SEART ) - 230+ | 103/05 P
23/03/2005 884 0.4 | NORTH OF SEART ] UTP | 103/05 P
23/03/2005 885 7 | 0.2 | NORTH OF SEART 230+ | 103/05 P
23/03/2005 886 0.4 | NORTH OF SEART i 230+ | 103/05 P
23/03/2005 887 0.6 | NORTH OF SEART UTP | 103/05 P
23/03/2005 888 8 | 0.2 | NORTH OF SEART 172 | 103/05 p
23/03/2005 889 0.4 | NORTH OF SEART 195 | 103/05 P
23/03/2005 850 0.6 | NORTH OF SEART 230+ | 103/05 P
13/04/2005 891 1 CARPARK 1- SOUTH OF SEART . 1790 | 1106 61.9 ¢ 107/05 P
13/04/2005 892 2 CARPARK 1- SOUTH OF SEART 1806 | 1311 37.8 3 107/05 P
13/04/2005 393 3 CARPARK 1- SOUTH OF SEART 1702 | 1070 59.1 0 107/05 P
13/04/2005 894 4 CARPARK 1- SOUTH OF SEART . 1913 1412 35.3 0 107/05 P
13/04/2005 895 5 CARPARK 1- SOUTH OF SEART 1864 | 1378 353 1.5 107/05 P
13/04/2005 896 1 | 0.2 |[CARPARK 1- SOUTH OF SEART i 215 ] 108/05
13/04/2005 857 2 | 0.2 [CARPARK 1- SOUTH OF SEART UTP | 108/05
13/04/2005 398 3 | 0.2 JCARPARK 1- SOUTH OF SEART 198 | 108/05
13/04/2005 899 4 ]10.2 |CARPARK 1- SOUTH OF SEART 132 | 108/05 F
13/04/2005 900 5 ] 0.2 [CARPARK 1- SOUTH OF SEART : UTP | 108/05
13/04/2005 501 6 ] 0.2 |CARPARK 1- SOUTH OF SEART 92 | 108/05 F-




- — . s

- — — pr— — J— —_— —— — — — —— — —_— J— —_ ~ —_— j— -

’ @l GEOTECHNICS LTD. . o
Sylvia Pagk Eathworks s
Phone: 02 378385 _
Data Input By: TPG Date:
Data Input Checked By: Date:
JOBNO: 21432 FILE/FOLDER: Sylvia Park Earthworks
TEST RESULT SUMMARY REPORT
Date Test No: Zone Location / Comments Northing mN | EzstingmN | RL (m) Nuclear Density Test GEQ | Average | Hand Lab [Status
Freld Toxr- Oven | Corx-
Bulk | Dry | Water | Air [lmpact [Scala |Shear o . o ;e po
Density | Density | Content | Voids [Value [(Blows/ |Vane [ o0 ™ |ooa o
(gim?) | kgi?) | (%) | o Jov  [0.2m)  |(kPa)

713/04/2005 | 902 7 ] 0.2 |CARPARK 1- SOUTH OF SEART T 145 | 108/05] P
13/04/2005 903 8 | 0.2 JCARPARK 1- SOUTH OF SEART 230+ | 108/05 P
13/04/2005 |. 204 9 | 0.2 |[CARPARK 1- SOUTH OF SEART 162 | 108/05 P
18/04/2005 905 1 [ 0.2 JRETEST OF TEST NO 4-SPE108/05 - 201 {109/05| RP
18/04/2005 906 2 | 0.2 JRETEST OF TEST NO 6-SPE108/05 158 | 109/05 RP
28/04/2005 907 1 POND-NORTH OF SEART 201 | 110/05 P
28/04/2003 908 2 POND-NORTH OF SEART 228 | 110/05 P
28/04/2005 909 3 POND-NORTH OF SEART 198 | 110/05 P
28/04/2005 210 4 POND-NORTH OF SEART 178 | 110405 p
28/04/2005 911 3 POND-NORTH OF SEART 211 { 110/05 P
28/04/2005 912 6 POND-NORTH OF SEART ) utp | 110/05 F
28/04/2005 913 7 "|POND-NORTH OF SEART utp | 110/05 P
28/04/2005 914 B8 POND-NORTH OF SEART 165 | 1104035 P
28/04/2005 915 % POND-NORTH OF SEART 165 | 110/05 P
28/04/2005 916 10 POND-NORTH OF SEART 135 | 110/05 P
28/04/2005 | - 917 11 POND-NORTH OF SEART 149 | 110/05 P
28/04/2005 218 12 POND-NORTH OF SEART 178 [ 110/05 P
28/04/2005 919 13 POND-NORTH OF SEART v soft | 110/05 F
28/04/2005 920 14 POND-NORTH OF SEART v soft | 110/05 F
28/04/2005 921 15 POND-NORTH OF SEART 195 | 110/05 P
28/04/2005 922 1 POND-NORTH QF SEART ) . 1901 1513 257 6.4 230+ | 111/05 P
28/04/2005 0231 2 POND-NORTH OF SEART . 1823 1321 38 1.9 218 | 111/05 P
2/05/2005 924 1 RETEST TEST NO 13-SPE-110/05 152 § 112/05 RP
2/05/2005 925 2 RETEST TEST NO 14-SPE-110/05 ' 218 | 112/05 RP
2/05/2005 926 1 POND-NORTH OF SEART 188 | 113/05 P
2/05/2005 927 2 POND-NORTH OF SEART UTP | 113/05 P
2/05/2005 928 3 POND-NORTH OF SEART 191 | 113/05 P
2/05/2005 929 4 POND-NORTH QF SEART 162 | 113/05 P
2/05/2005 930 5 POND-NORTH OF SEART 185 | 113/05 P
2/05/2005 931 6 POND-NORTH OF SEART 218 | 113/05 P
2/05/2005 932 7 POND-NORTH OF SEART UTP | 113/05 P.




JOB NO:

‘GEOTECHNICS LTD.

Sylvia Park Earthworks
Phone: 021 378 385

21432

TEST RESULT SUMMARY REPORT

Data Input By:

Data Input Checked By:
FILEFOLDER: Sylvia Park Earthworks

TPG

Date:
Date:

Date Test No. Zone Locatioh / Conuments Northing niN | Easting mN | RL (m) ‘Nuclear Density Test GEO | Average| Hand [ Lab |Status
Field Coarr. Uven Corr.
Buk | Dry | Water | Air [Impact [Scala Shear 1o .., |pppp,
Density | Density | Content | Voids [Value |(Blows/ (Vane [ . = (o0 0
Gkgi?) | Gegmd) [ 6 | ey OV [0-2m)  {{kPa)
2/05/2003 933 8 POND-NORTH OF SEART 178 | 113/05 P
2/05/2003 934 9 POND-NORTH OF SEART 188 | 113/05 P
2/05/2005 935 10 POND-NORTH OF SEART 201 | 113/05 P
2/05/2005 936 11 POND-NORTH OF SEART 142 | 113/05 P
2/05/2005 937 12 POND-NORTH OF SEART 205 | 113/05 P
2/05/2005 938 13 POND-NCORTH OF SEART 201 ] 113/05 P
2/05/2005 939 14 POND-NORTH OF SEART 208 | 113/05 P
2/05/2005 940 15 POND-NORTH OF SEART 198 § 113/05 P
2/05/2005 941 16 POND-NORTH OF SEART 185 | 113/05 P .
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The Proposed Auckland Unitary Plan (notified 30 September 2013)
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