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1 INTRODUCTION

This report presents the results of our hydrogeological assessment of the site for the

proposed residential development at 132-138 Killeaton Street, St Ives, NSW.

The assessment was commissioned by Karimbla Construction Services Pty Ltd

(Order No 30664, dated 14 June 2011). The commission was in accordance with

Item 2 of our proposal (ref P23765Zemail) dated 14 June 2011.

Based on the provided excavation drawings (Drawing Nos E-520-EXC, E-521-EXC

and E-522-EXC, all Rev 2) prepared by Meriton Apartments Pty Ltd, we understand

that the proposed development will comprise five multi-storey unit buildings, over a

common stepped basement level. Bulk excavations to depths between about 3m

and 6m will be required to achieve the finished basement floor reduced levels (RLs)

between 153.1m and 156.30m.

The purpose of the assessment was to address the hydrogeological issues

associated with the proposed development, in particular, existing groundwater levels

and flow directions, permeability values for the underlying clay and shale horizons

and flow rates into the proposed basement.

Jeffery and Katauskas Pty Ltd (J&K) previously completed geotechnical

investigations of the site and the results were presented in our reports

(ref 23765VIrpt) dated 13 August 2010 and (ref 23765Z Let) dated 21 July 2011.

The borehole logs from the previous investigations are included in attached

Appendix A. We further note that Environmental Investigation Services (EIS), the

environmental division of J&K, have addressed the groundwater quality issues.

This report must therefore be read in conjunction with the EIS report

(ref E23765KBrpt).
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2 STANDPIPE INSTALLATION AND TESTING

Standpipes were installed at two locations (BH301 and BH303) across the site in

order to augment the previous hydrogeological information and for groundwater

monitoring and testing purposes. The installation comprised two clusters of two

boreholes each which were auger drilled using our track mounted JK300 rig.

At BH301, a ‘deep’ and a ‘shallow’ borehole were drilled to depths of 8.54m and

1.5m, respectively. At BH303, a ‘deep’ and ‘shallow’ borehole was drilled to depths

of 6.1m and 3.38m, respectively. The ‘shallow’ boreholes at each location were

terminated in the clay profile whilst the ‘deep’ boreholes were extended into the

underlying bedrock. A standpipe was installed into each ‘deep’ borehole which

isolated the groundwater within the rock mass from the groundwater within the

overlying clay profile. A standpipe was installed in the ‘shallow’ borehole at BH303.

The groundwater level was below the base of the clay profile in BH301 and

therefore a standpipe was not installed into the ‘shallow’ borehole at BH301. The

details for the 'deep' and 'shallow' standpipes are presented in attached Figure 2.

The borehole/standpipe locations, as indicated in Figure 1, were set out using taped

measurements from existing surface features. The surface RLs at the

borehole/standpipe locations were estimated by interpolation between spot heights

shown on the provided unreferenced survey plan.

The subsurface soil and rock profile was assessed by logging the materials recovered

during borehole drilling. Groundwater measurements were made during and shortly

following completion of drilling individual boreholes. Seven days following installation

of the standpipes, additional groundwater level measurements were completed and

pump-out tests were conducted.
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In order to assess the permeability of the subsurface soil and rock mass, the

groundwater within each of the standpipes was pumped and the rate of groundwater

recovery was measured. Using established seepage formulae, an approximate insitu

permeability coefficient for the relevant horizon tested, was calculated.

Our geotechnical engineer was present full time on site during the fieldwork and set

out the borehole locations, logged the subsurface profile, directed standpipe

installation, and carried out the pump-out tests.

3 SITE DESCRIPTION

The site is located within undulating topography that generally has slopes from west

to east down towards Middle Harbour Creek and Garigal National Park. The site

itself had a slightly sloping ground surface with levels declining between RL158m at

south and RL160m at north. The site has a frontage of about 175m along Killeaton

Street, which formed the northern boundary. The site extended to the south by

about 250m at the furthest point.

Only the former monastery building remained on site as shown on Figure 1, leaving

behind mostly grassed and landscaped areas with trees. To the west, the site

adjoins a college campus that consists of two storey brick and metal clad buildings

and a single storey brick classroom building, concrete paved carparking, a

playground and a landscape area. To the south, the site adjoins a grass covered

football field and tennis courts. The adjoining sites to the east comprise seven single

storey brick cottages, a tennis court and an inground pool. The cottages to the east

were set back by 4m to 8m from the common boundary. All of the above mentioned

neighbouring buildings appeared to be in good condition when briefly viewed from

within the subject site.
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4 SUBSURFACE CONDITIONS

Based on the previous geotechnical investigation, the site is underlain by a surficial

topsoil/fill, over residual silty clays then shale bedrock at relatively shallow to

moderate depth. A relatively shallow groundwater level was also encountered.

Copies of the borehole logs from the previous geotechnical investigations are

included in Appendix A. The borehole locations are indicated on attached Figure 1,

which also indicates contours of the underlying rock surface levels. Groundwater

levels measured in standpipes in several boreholes across the site were as follows:

Location (BH) 101 201 202 301 303

Groundwater Surface
RL (m)

157.6 156.8 157.3 156.2 158.3

In essence, therefore, the groundwater surface was assessed to have an overall

slope down towards the south-east of about 1.5 to 2.

5 HYDROGEOLOGICAL EVALUATION

Reference to the Pymble orthophoto (U0960-3), 1:4000 series, indicates that the

site is located over the high point in the local topography with ground slopes down

to the east and south at about 6 and 2, respectively, towards tributaries of Middle

Harbour Creek. The ground also slopes down to the west at about 2 towards the

Ku-ring-gai Creek.

It is evident from the table in Section 4 above that the groundwater flows from the

north-west down across the site to the south-east and feeds Middle Harbour Creek

beyond.
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Based on the investigation results, the proposed basement level will generally extend

into bedrock and will also intersect the groundwater.

We have reviewed the data obtained from the borehole pump-out tests.

Average permeability values of about 5x10-8m/sec and 10-7m/sec were indicated for

the clays and underlying upper rock mass, respectively.

Using the above estimated permeabilities, seepage analyses were carried out using

the 2D finite element computer program SEEP/W. A sensitivity analysis was also

undertaken by varying the relative mass permeabilities, assuming anisotropic

conditions, sealing the upper basement walls and also inserting perimeter cut off

walls up to 3m deep.

Based on the above, a groundwater inflow rate into the proposed basement

excavation of between about 2500l/day to 4000l/day has been estimated. We note

that the effects of waterproofing the perimeter upper basement walls reduces the

total inflow only very marginally, as do the cut off walls.

We further note that the site is located at the crest of a hill and as such, there is a

very limited catchment over which surface water can feed the groundwater. Given

the above and based on the knowledge that shales are tight aquifers which generally

comprise a complex of perched water tables, it is possible that the rate of inflow will

decrease once the excavation has initially drained the local area.
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6 RECOMMENDATIONS

As the proposed basement excavation will intersect the groundwater, temporary

dewatering will be required during construction. Also, given the limited groundwater

inflow which has been predicted, the completed basement should be designed as

drained with pump-out facilities.

During construction and over the long term, the limited groundwater volumes must

be collected in sumps and pumped to the stormwater system. The groundwater

would need to be tested and, depending on groundwater quality, treatment may be

required prior to offsite disposal. In this regard, reference to the EIS report detailed

in Section 1 above, must be made.

As indicated in Section 5 above, the provision of water tight perimeter walls and/or

the installation of cut off walls only results in a marginal reduction in the basement

inflow rates. We thus consider that such measures are not warranted.

7 GENERAL COMMENTS

This report has been prepared for the particular project described and no

responsibility is accepted for the use of any part of this report in any other context

or for any other purpose. If there is any change in the proposed development

described in this report then all recommendations should be reviewed. Copyright in

this report is the property of Jeffery and Katauskas Pty Ltd. We have used a degree

of care, skill and diligence normally exercised by consulting engineers in similar

circumstances and locality. No other warranty expressed or implied is made or

intended. Subject to payment of all fees due for the investigation, the client alone

shall have a licence to use this report. The report shall not be reproduced except in

full.
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Should you require any further information regarding the above please do not

hesitate to contact the undersigned.

For and on behalf of
JEFFERY AND KATAUSKAS PTY LTD

AGI ZENON
Senior Associate






















































































