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1 INTRODUCTION

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

Stage 1 of the proposed residential development at 14-18 Boondah Road,

Warriewood. The assessment was commissioned by Karimbla Construction Services

Pty Ltd (Order No 30328, dated 30 November 2010). The commission was in

accordance with our proposal (ref P33279Zemail) dated 29 November 2010.

We understand that the proposed Stage 1 development will comprise seven, three to

five storey unit buildings, over a common stepped basement level. The buildings and

basement layout are indicated on attached Figures 1 and 2, respectively.

Bulk excavations to depths between about 1m and 4.5m will be required to achieve

the finished basement floor reduced levels (RLs) between 4.6m and 1.6m.

A road extending along the west and south of the proposed basement and then

eastwards to Boondah Street, together with a Bio-Retention Basin (Basin A), to the

south just across the above road are also proposed and will be constructed during

the initial stages of the development.

Based on the provided civil drawings (Project No 10-23, Drg Nos C003A, C010B to

CO15B, CO40A and CO42A) prepared by AT&L, the underside of the Bio-Retention

Basin will be at RL2.01m.

The purpose of the assessment was to address some of the hydrogeological issues

associated with the Project Approval Conditions with respect to Stage 1 of the

proposed residential development. In particular, Conditions B20, C19a to C19d and

C19h to C19k have been addressed.
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Jeffery and Katauskas Pty Ltd (J&K) previously completed a geotechnical

investigation of the greater site area and the results were presented in our report

(ref. 23540Zrpt) dated 8 December 2009. Relevant borehole logs and EFCP test

results are included in attached Appendix A. We also completed a hydrogeological

assessment which was presented in our report (ref 23540Z Let3) dated

13 September 2010. The present report incorporates the results of, and supersedes,

the previous hydrogeological report. We further note that Environmental Investigation

Services (EIS), the environmental division of J&K, have addressed the remaining

hydrogeological, and also the acid sulphate soils, Conditions. This report must

therefore be read in conjunction with the EIS report (ref E23540KBrpt).

2 STANDPIPE INSTALLATION AND TESTING

Standpipes were installed at five locations across the site in order to augment the

previous hydrogeological information and for groundwater monitoring and testing

purposes. The installation comprised the auger drilling of four boreholes (BH201 to

BH204) just into the bedrock to depths between 1.3m and 4.5m. A standpipe was

installed into each borehole as indicated for ‘shallow’ standpipes in attached

Figure 5. In addition, three boreholes (BH201B, BH202B and BH205B) were auger

drilled at least 3m into bedrock to depths between 4.5m and 6m. A standpipe was

installed into each borehole as indicated for ‘deep’ standpipes in attached Figure 5,

in an attempt to isolate the groundwater within the rock mass from the groundwater

within the overlying soil profile.

Finally, BH205 was auger drilled 3m into bedrock to a depth of 6.5m and a full depth

standpipe installed in an attempt to assess whether effective isolation of the rock

mass had indeed been achieved in the adjacent BH205B standpipe. The standpipe

installation was modified from that of the ‘shallow’ standpipe to take into account

the additional depth into bedrock.
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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

on the auger during borehole drilling and must therefore be considered to be

indicative only. Groundwater measurements were made during and shortly following

completion of drilling individual boreholes. Two and three days following completion

of drilling, the standpipes were developed as groundwater wells and additional

groundwater level measurements were completed.

In order to assess the permeability of the subsurface soil and rock mass, 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.
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3 SITE DESCRIPTION

The Stage 1 site is located over the north-western portion of the greater site area, as

indicated on Figure 1.

The greater site has an irregular plan shape, covers an area of about 81,000m2, and

is bounded by MacPherson Street along the north and Boondah Street along the

east. From a high point in the local topography near the north-east corner of the

site, the ground slopes down to the south and south-west at between 1 and 3.

At the time of the investigation, the site was occupied by a number of fenced off

paddocks. The vegetation cover was generally grass with dense trees and shrubs

concentrated in an east-west direction over the central portion. Metal sheds and

workshop buildings were located over the south-east, and a number of residences

with associated outbuildings and driveways were scattered along the north.

A wetland area was located beyond the southern site boundary. Medium density

residential developments were located beyond the western site boundary and across

MacPherson Street to the north. The latter development included drainage

diversions and small dams probably associated with flood control.
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4 SUBSURFACE CONDITIONS

Based on the previous geotechnical investigation, the Stage 1 site (the site) was

found to be underlain by a surficial topsoil/fill, over natural clayey soils then

sandstone bedrock at relatively shallow depth. A relatively shallow groundwater

level was also encountered.

Copies of the relevant borehole logs and Electrical Friction Cone Penetration (EFCP)

results are included in Appendix A. The investigation locations are indicated on

attached Figures 1 and 2.

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

towards the south-west of about 1.5 to 2. Over the north-east, the groundwater

surface was located over the bedrock surface and/or within the upper weathered

bedrock profile. Over the south-west, where the bedrock level is much deeper, the

groundwater surface was located at increasing height above the bedrock.

Extrapolation of the ground surface and groundwater surface levels beyond the site

boundary indicates that the groundwater daylights some distance to the south-west

which is consistent with the location of existing wetlands in that area.

A basement plan of the Stage 1 development is presented in Figure 2, with rock and

groundwater surface level contours superimposed. A hydrogeological cross-sectional

sketch through the site is presented in Figure 3.
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5 HYDROGEOLOGICAL EVALUATION

It is evident that groundwater originating from the higher lying catchment to the

north-east flows down to the south-west across the site and feeds the wetlands

beyond. The wetlands are also fed by Fern Creek which flows from the west and

discharges across the south-western corner of the site.

Reference to the Mona Vale orthophoto (U2767-4), 1:4000 series, indicates that

Narrabeen Creek to the north and north-east is at a lower level than the groundwater

level beneath the north-eastern portion of the site. The groundwater catchment is

thus likely to be of limited extent, even though a dam and some drainage diversions

have been constructed to the north between MacPherson Street and Narrabeen

Creek.

The same orthophoto also indicates a minor ridgeline roughly along MacPherson

Street, forming a watershed in the local topography.

As indicated in Figure 3, the proposed basement level will generally extend into

bedrock and will also intersect the groundwater. The proposed basement could thus

act as a cut-off resulting in a build-up of uphill groundwater levels and also lead to a

change in downslope groundwater flows and flow paths.

In order to reduce the effect that the proposed basement will have on the

groundwater, a bypass system with downslope infiltration will be provided so as to

maintain the groundwater regime around the site and also the flow rates into the

wetlands beyond the southern site boundary.

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

Average permeability values of about 8x10-7m/sec and 2x10-7m/sec were indicated

for the subsoils and underlying rock mass, respectively. However, examination of the
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results from BH205 and BH205B indicates that probably the rock mass was not

effectively isolated from the overlying soils, and that the rock mass is relatively

impermeable.

Using the above calculated 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 permeability of the rock mass.

Based on the above, the groundwater inflow rate along the upslope (north-eastern)

side of the proposed basement of 4 litres/day/m or say, 720 litres/day has been

estimated. A printout of the seepage analysis is presented in Figure 6. For the

downslope infiltration we have carried out an analysis and estimate that the

relationship between the area required for effective infiltration and the inflow rate is

A=q2x10-4, where A is in m2 and the inflow rate, q, is in l/day. The analysis

assumed a permeability value of 10-7m/sec for the soil profile and a water head of

0.4m.

6 RECOMMENDATIONS

As the proposed basement excavation will intersect the groundwater, temporary

dewatering will be required during construction. Over the longer term, a bypass

system with downslope infiltration will be adopted as indicated in Figure 4.

During construction, groundwater flows into the excavation must be collected in

sumps and pumped to the proposed Bio-Retention Basin (Basin A) which will already

have been constructed. From the basin, there will be controlled discharge to the

nearby wetlands. The groundwater would need to be tested and, depending on

groundwater quality, treatment may be required. In this regard, reference to the EIS

report must be made. A geotechnical inspection should be carried out during

excavation once the groundwater has been encountered and also once the bulk
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excavation is complete. The inspection is intended to confirm the groundwater

conditions and to refine the recommendations which follow, if appropriate.

Also, continuous groundwater level monitoring within the existing standpipes must

be carried out on a weekly basis during construction. This will allow the groundwater

inflow rate to be finalised and the bypass design to be refined, if necessary.

The existing standpipes must therefore be maintained so that ongoing future

groundwater monitoring and testing can be carried out.

The purpose of the proposed bypass system is to collect all groundwater build-up

along the upslope side of the basement, divert it around the basement, and then

allow it to drain evenly by infiltration into the wetlands beyond.

Following completion of the basement structure, the bypass pipes can be installed

onto a proposed bed with an even grade to the lines and levels indicated on attached

Figure 4.

The batter behind the uphill basement wall along Macpherson Street should be

backfilled using a free-draining material comprising a strong, durable, single size (say

20mm) washed aggregate, such as ‘blue metal’ gravel. The batter behind the

remaining basement walls should be backfilled to bed level using the excavated spoil

(clay and ripped sandstone) compacted in 200mm thick layers to a minimum density

of 95% of Standard Maximum Dry Density (SMDD) and within +3% and –2% of

Standard Optimum Moisture Content (SOMC).
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The bypass pipes should comprise ‘ag-lines’ which are designed to accommodate the

above estimated flow rates but with a factor of safety of 3 to take variations in

subsurface conditions, simplifications/assumptions in the pump-out tests and

seepage analyses and possible partial pipe siltation into account.

The batter above the pipes must be backfilled using a free-draining material as

above, and be protected with a clay capping about 0.5m thick, compacted as above,

to reduce the likelihood of stormwater surcharge. A suitably selected geofabric must

be provided between the drainage material and the excavated face as well as the

clay capping to act as a filter against subsoil erosion.

The two downslope drains should discharge into a filter bed to facilitate infiltration

into the ground. The filter bed should comprise a 20mm clean gravel layer over a

washed sand layer, wrapped in a geotextile fabric (such as Bidim A34), to act as a

filter against subsoil erosion. Each filter bed should cover an area of 52m2 which

allows for a factor of safety of 2 (ie double the anticipated inflow). Due to the

presence of a road and dam immediately downslope of the basement, the infiltration

beds must be located beyond the dam. This will require the drains to extend

beneath the proposed road. We suggest a layer of no fines concrete which will

provide a flow rate equivalent to each of the drain pipes. The no fines concrete

should be contained over its base and sides within a concrete lining to reduce

seepage into the subgrade beneath the road reserve.
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7 CONCLUSIONS

Provided the above recommendations are implemented, there should be little or no

build-up of uphill groundwater levels. Further, the groundwater will not be lowered

or raised below historical levels (other than possibly locally immediately adjacent to

the basement) and groundwater flow (both volume and concentration) towards the

wetlands will be maintained.

The relevant Project Approval Conditions will thus be satisfied.

8 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.

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

hesitate to contact the undersigned.

A ZENON
Senior Associate
For and on behalf of
JEFFERY AND KATAUSKAS PTY LTD.




































































