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3 October 2014
Ref No 27484Srpt2

JK Geotechnics

NPC GEOTECHNICAL & ENVIRONMENTAL ENGINEERS
PO Box 1060 PO Box 976, North Ryde BC NSW 1670
CROWS NEST NSW 1585 115 Wicks Rd, Macquarie Park NSW 2113

Tel: 02 9888 5000 Fax: 02 9888 5001
www.jkgeotechnics.com.au

ATTENTION: Brian Reeves
Dear Sir
GEOTECHNICAL INVESTIGATION

CREEK SCOUR PROTECTION
PORTERS CREEK, NEAR WICKS ROAD, MACOQUARIE PARK, NSW

INTRODUCTION
This letter report presents the results of a geotechnical assessment for the proposed creek scour

protection at Porters Creek, near Wicks Road, Macquarie Park, NSW, which was commissioned by
Brian Reeves of NPC by email dated 16 September 2014. The limited scope investigation was
carried out to satisfy the brief provided by Ross Lucas of Robert Bird Group by email dated
15 September 2014.

We understand that creek scour protection works will be carried out as part of road widening and
reconstruction of the adjacent intersection of Wicks Road and Waterloo Road. There is an existing
2.7m diameter culvert that runs under the temporary access road which will be replaced by the new
road known as Spine Street. The culvert will be replaced by three rectangular box culverts and the

existing road and headwall completely reconstructed.

INVESTIGATION PROCEDURE
The investigation comprised drilling four hand augured boreholes to depths ranging from 1.1m
(BH102) to 1.7m (BH101). All boreholes were extended to refusal depth. On completion of the

boreholes, detailed creek cross-sectional sketches were prepared.

Soil classification was carried out by visual and tactile inspection of soil samples retrieved from the
hand auger head. These soil classifications and other pertinent information is presented on the
attached borehole logs. Selected samples were returned to a NATA registered laboratory, Soil Test

Services (STS) for grading and Emerson Class testing. The results of this testing are presented in

AS/NZS 1SO 9001
Certified

Jeffery & Katauskas Pty Ltd, trading as JK Geotechnics ABN 17 003 550 801
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the attached Tables A and B. The investigation was carried out by our geotechnical engineer who

prepared the borehole logs, and section sketches and scheduled the laboratory testing.

INVESTIGATION RESULTS

Site Description

The site comprises Porters Creek and the associated banks, extending from the proposed Spine
Street to the M2 motorway. The creek runs to the north-west, meandering gently; the creek
originates at the culvert beneath the temporary access road; upstream of this point the water flows
in culvert pipes below the Wicks Road properties and from another culvert below Waterloo Road. At
the discharge point of the culvert into the creek channel there is a gabion basket headwall, the
baskets being filled with basalt spalls. Generally the water in the creek is very shallow but the depth
increases adjacent to the culvert. Sandstone and igneous cobbles, bricks and other refuse were
located along the creek bed. The creek banks were typically stepped comprising at least one bench
and scarp on each side. The site was typically heavily vegetated with limited pedestrian access,
mainly by using stepping stones within the creek channel. The banks of the creek are mainly formed
in soil that is reinforced with tree roots and scattered sandstone boulders; there are no signs of

major erosion though erosion of the soil around tree roots etc is occurring.

At the time of the investigation the water within the deeper sections was murky and it was difficult to
determine if sandstone bedrock was exposed at the base of the creeks in the deeper area near the
culvert discharge. Probing with a steel rod was inconclusive as there were numerous sandstone
cobbles and boulders visible at the bank toes and in the creek bed. Sandstone bedrock was not
exposed in the main section of the channel immediately beyond the scour pool near the culverts
and this was confirmed by the borehole results as shown on Section B. On the right bank between
about 8m and 12m downstream of the headwall there is a sandstone outcrop and towards the
north-western end of the site, the creek flows over a sandstone bedrock cliff into a plunge pool
adjacent to the M2 culvert and the boreholes suggest the bedrock would be present at shallow

depth below the creek bed.

Along the creek the banks typically reveal fill, alluvial and residual clayey sand soils. The observed

soil profiles were similar to those encountered in the boreholes.
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Subsurface Conditions

Reference to the geological map indicated that the site is underlain by sandstone bedrock.
The boreholes encountered a number of soil profiles varying with the distance to the creek and

culverts.

BH101 encountered primarily fill comprising sand or sand and gravel. BH102 and BH103
encountered alluvial clayey sands. BH104 encountered residual silty clayey sand. The strength of
the soils could not be reliably assessed from the highly disturbed hand auger samples, a lot of

which were water affected.

Laboratory Test Results

Gradings
- Fill from BH101: Gravelly silty SAND
- Alluvial from BH102: Silty clayey SAND
- Residual from BH104: Silty clayey SAND.

Emerson Class Numbers
- Alluvial from BH102 — Class 4 — Somewhat dispersive

- Alluvial from BH103 — Class 4 — Somewhat dispersive.

SCOUR VELOCITIES

The stream flow velocity at which scour of river banks occur is dependent on a nhumber of factors,

some of which are difficult to define. By way of example Schwab et al in Soil and Water
Conservation Engineering advise that for channels with a gradient between 0% and 5% the
permissible flow velocity would range between about 0.7m/s and 1.5m/s depending upon the type of
vegetation. A CIRIA report (1987) advises that for a channel with a poor grass cover the limiting
velocity to avoid erosion would be 2.5m/s for 2 hour duration events and 1.2m/s for 20 hour events.
These values are in the same broad range and for the sparse vegetation cover in Porters Creek and
the somewhat dispersive and variable soils present it would be prudent to adopt a limiting velocity at
the lower end of the range (0.7m/s), above which some form of erosion protection should be

provided. It is noteworthy that scour and erosion are not prevalent in the existing channel.

As far as the channel floor is concerned there appears to be sandstone bedrock present either at or

just below bed level. Provided flooding does not cause undermining of bank protection works if
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scour down to the bedrock level occurs, then it would not seem to be necessary to protect the

channel floor.

Any bank protection would need to be founded or extend down to the bedrock level. In this setting
the use of sandstone boulder walls or gabion walls such as those already used in the headwall to
the culvert would be appropriate. Selection of the size of armour stone must reflect the velocity of

the channel flow.

FOUNDATIONS

All footings for the culverts and headwalls should be founded on the sandstone bedrock and may be
designed for an allowable bearing pressure of 1000kPa on sandstone of at least Class 4 quality,
subject to inspection by a geotechnical engineer. Irregularities in the creek bed can be made good
with mass concrete. Stream flows will have to be temporarily diverted until construction is above

water level.

GENERAL COMMENTS

Occasionally, the subsurface conditions between the completed boreholes may be found to be

different (or may be interpreted to be different) from those expected. Variation can also occur with
groundwater conditions, especially after climatic changes. If such differences appear to exist, we

recommend that you immediately contact this office.

This report provides advice on geotechnical aspects for the proposed civil and structural design. As
part of the documentation stage of this project, Contract Documents and Specifications may be
prepared based on our report. However, there may be design features we are not aware of or have
not commented on for a variety of reasons. The designers should satisfy themselves that all the
necessary advice has been obtained. If required, we could be commissioned to review the
geotechnical aspects of contract documents to confirm the intent of our recommendations has been

correctly implemented.

A waste classification will need to be assigned to any soil excavated from the site prior to offsite
disposal. Subject to the appropriate testing, material can be classified as Virgin Excavated Natural
Material (VENM), General Solid, Restricted Solid or Hazardous Waste. |If the natural soil has been
stockpiled, classification of this soil as Excavated Natural Material (ENM) can also be undertaken, if

requested. However, the criteria for ENM are more stringent and the cost associated with
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attempting to meet these criteria may be significant. Analysis takes seven to 10 working days to
complete, therefore, an adequate allowance should be included in the construction program unless
testing is completed prior to construction. If contamination is encountered, then substantial further
testing (and associated delays) should be expected. We strongly recommend that this issue is

addressed prior to the commencement of excavation on site.

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 JK Geotechnics. 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.

Yours faithfully
For and on behalf of
JK GEOTECHNICS

P STUBBS
Principal

© Document Copyright of JK Geotechnics.
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This Report (which includes all attachments and annexures) has been prepared by
JK Geotechnics (JK) for its Client, and is intended for the use only by that Client.

This Report has been prepared pursuant to a contract between JK and its Client and is
therefore subject to:

a) JK's proposal in respect of the work covered by the Report;
b) the limitations defined in the Client’s brief to JK;

c) the terms of contract between JK and the Client, including terms limiting the liability of
JK.

If the Client, or any person, provides a copy of this Report to any third party, such third party
must not rely on this Report, except with the express written consent of JK which, if given, will
be deemed to be upon the same terms, conditions, restrictions and limitations as apply by
virtue of (a), (b), and (c) above.

Any third party who seeks to rely on this Report without the express written consent of JK
does so entirely at their own risk and to the fullest extent permitted by law, JK accepts no
liability whatsoever, in respect of any loss or damage suffered by any such third party.
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115 Wicks Road
Macquarie Park, NSW 2113

PO Box 976

North Ryds, Bc 1670 S S
Telephone: 02 9888 5000

Facsimile: 02 8888 5001

Email: dtreweek@jkgroup.net.au SOIL TEST SERVICES
ABN 43 002 145 173
TABLE A
PARTICLE SIZE DISTRIBUTION REPORT

Client: JK Geotechnics Ref No: 27484S

Project: Creek Scour Protection ReportNo: A

Location: Porters Creek, Near Wicks Road, Macquarie Park, NSW Report Date: 1/10/2014

Page 10of3

Borehole Number: 101
Depth (m): 0.20-0.50
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Facsimile: 02 9888 5001
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NATA

NATA Accredited Laboratory
Number:1327

TABLE A

PARTICLE SIZE DISTRIBUTION REPORT

Client: JK Geotechnics Ref No: 274848
Project: Creek Scour Protection Report No: A
Location: Porters Creek, Near Wicks Road, Macquarie Park, NSW Report Date: 1/10/2014
Page 20f3
Borehole Number: 102
Depth (m): 0.10-0.40
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Number:1327
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TABLE A
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Page 3of3

Borehole Number: 104
Depth (m): 0.20-0.40
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Test Method: AS1289.3.6.1 Dry Sieve(washed)
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115 Wicks Road

Macquarie Park, NSW 2113
PO Box 976

North Ryde, Bc 1670
Telephone: 02 9888 5000
Facsimile: 02 9888 5001

SOIL TEST SERVICES

ABN 43 002 145 173

TABLEB
_EMERSON CLASS NUMBER TEST REPORT
Client: JK Geotechnics Ref No: 27484S
Project: Creek Scour Protection Report: B
Location: Porters Creek, Near Wicks Road, Macquarie Park, NSW Report Date: 1/10/2014
Page 1 of 1
BOREHOLE DEPTH Air dried soil crumbs | Remoulded soil Calcite or 1: 5 Soil/Water Emerson
NUMBER (m) in water samples in water | Gypsum present/ Suspension Class
absent Number
102 0.10-0.40 Slaking No Dispersion Present NA 4
(No Dispersion)
103 0.30-0.40 Slaking No Dispersion Present NA 4
(No Dispersion)
NOTES:

*The lowest Emerson Class Number refers to the highest dispersion potential (Range: Class 1 to Class 8)

*Test Method: AS 1289 3.8.1-1997
« All contact water was distilled water, water temperature was 20°C

» Vigorous Shaking causes Dispersion/Flocculation

- Refer to appropriate notes for soil descriptions
* NA refers to not applicable
» Date of receipt of samples: 24/09/2014

NATA

NATA Accredited Laboratory

Number:1327

Accredited for compliance with ISONEC 17025.
This document shall not be reproduced except

In full.
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