geotechnics

SPECIALISTS MANAGING THE EARTH

28 June 2007

Manildra Group
PO Box 123
Nowra NSW 2541

Attention: Greg Murphy

Dear Sir,

RE: ADDITIONAL GEOTECHNICAL ADVICE
RIVER BANK STABILISATION OPTIONS
PROPOSED NEW FLOUR MILL AND SILOS
SHOALHAVEN STARCHES
160 BOLONG ROAD, BOMADERRY

1 INTRODUCTION

At the request of Manildra Group, Coffey Geotechnics Pty Ltd (Coffey) has considered alternative river
bank stabilisation options for the section of river bank adjacent to the proposed flour mill and silos at the
Shoalhaven Starches Plant in Bomaderry. This follows a recent report by Coffey on a geotechnical
assessment of river bank stability, Report Ref. GEOTUNAN02584-AA-AE, dated 23 April, 2007. A letter
from the Department of Water and Energy to the Department of Planning (Ref. ERM2007/04604, dated
13/6/07) in relation to the above development, requested that alternative bank stabilisation options to
the rock revetment proposed in the Coffey report be presented. If the rock revetment wall is the

preferred option, then the re-establishment of appropriate natural vegetation will need to be
incorporated with the revetment works.

This should be read in conjunction with the previous report by Coffey GEOTUNAN02584-AA-AE dated
23/4/07.

Coffey Geotechnics Pty Ltd ABN 93 056 929 483 GEOTUNANO02584AA-AG
1/222 Berkeley Road Unanderra NSW 2526 Australia

PO Box 346 Unanderra NSW 2526 Australia

T (+61) (2) 4272 6071 F (+61) (2) 4272 6075 www.coffey.com.au



2 CURRENT ROCK REVETMENT OPTION

The current rock revetment option is intended to provide protection from erosion and to reduce the risk
of river bank failure adjacent to the proposed new structure. A rock revetment wall was used to support
a section of the river bank that failed in February, 2007. This rock revetment work is immediately
downstream of the section of river bank adjacent to the proposed development. The advantages of
continuing this wall about 80m upstream to the existing jetty are as follows:-

= This type of rock revetment has been used successfully by a local contractor along other parts
of the river

= The rock revetment used recently (March, 2007) to stabilise a failed section of the river bank
has been successful in preventing further movement in this area

= The rock revetment is a natural product that covers a geosynthetic lining placed between the
rocks and the river bank

* The rock revetment will provide resistance to scouring from river flows as well as protection
from impact of floating debris (e.g. logs) and from vessels that may damage other linings

* The rock revetment will continue along a similar alignment and geometry to the recently
constructed rock revetment. This will minimise the risk of erosion due to eddy currents at
changes in revetment alignment. '

* The rock materials used in the revetment wall are available locally and can be constructed by a
contractor with significant local experience, particularly at the Shoalhaven Starches Plant.

* The rock revetment proposed will allow some existing trees on the bank to remain in place and
the major of trees along the top of the bank to remain. Natural vegetation can also be planted at

selected locations within the wall to replace existing coral or she-oaks that are removed during
the works. :

3 OTHER EROSION PROTECTION / STABILISATION OPTIONS CONSIDERED
Other river bank stabilisation / erosion protection options considered include:-
= Gabion wall with Reno mattress over base and upper bank lining

= Reno mattress placed over trimmed or prepared bank, and extending into the river below low
tide mark

= High density polyethylene mesh

* Mass concrete block wall placed on a Reno mattress base or geogrid / geotextile and rock fill
base
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Advantages and Disadvantages of the Above Options

The advantages and disadvantages of the above alternative options and the rock revetment option are

presented in the following table.

Stabilisation Option

Advantages

Disadvantages

1. Rock Revetment (with
geotextile lining)

Matches geometry of recent
revetment works

Can be adjusted to match
bank conditions without
significant trimming of bank

Materials readily available

Natural product covering
geotextile lining

Durable, resistant to erosion
and impact damage

Can be constructed around
trees that need to be
preserved

Will allow other vegetation to
be established

Flexible design given
presence of deep soft soils
below the site

Selecting suitable flat rocks
for placement

Handling of rocks requires
use of large excavator

2. Gabion wall / Reno Mattress

Proven method of erosion
protection / bank support

Can be constructed with
limited heavy machinery
access

Requires trimming re-
shaping of bank to allow
placement of Reno mattress
and uniform shape of wall

Does not allow for leaving
any existing trees in place

Does not allow for
revegetation within wall area

Damage to wire cages
would result in significant
deterioration of wall

Slower construction process
than rock revetment,
requiring more labour
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Stabilisation Option

Advantages

Disadvantages

)
3. Reno Mattress only

Proven method of erosion
protection

Can be constructed with
limited heavy machinery
access

As for Galion wall

Batter suited to flatter
grades

4. HDPE Mesh

Allows revegetation of grass
and small plants

Would provide reasonable
erosion protection but limited
bank support

Requires significant
trimming of bank to form a
uniform batter

Assumes material can be
readily pinned or anchored
to underlying soils. In this
case soils may be disturbed
by site preparation
earthworks

Difficult to re-establish trees
without cutting holes out of
mesh

Does not provide support
along toe of embankment as
provided by rock revetment
or Gabion wall.

5. Mass Concrete Block wall /

constructed on geogrid or
Reno Mattress base

Durable wall. Can resist
erosion and impact

Can be readily placed once
site earthworks is complete

Not flexible compared to
rock revetment or gabion
wall, given deep soft soils
underlying and potential for
differential settlement

Does not allow flexibility to
leave any trees on bank in
place or space for new
vegetation

Requires significant
trimming of bank to achieve
required geometry for
placement of blocks

Availability of sufficient
blocks may be limited

Poor appearance from river
side
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Preferred Option

Based on the site conditions observed and our knowledge of the subsurface conditions in Shoalhaven
Starches Plant area from many previous investigations, the preferred option for river bank stabilisation /
erosion protection at the location is the rock revetment wall placed over a geotextile filter fabric. Geogrid
in combination with geotextile fabric is proposed under the base layer of rocks which should extend at
least 1m beyond the low tide mark or about 3m beyond the base of the bank to reduce the risk of
undercutting of the toe of the wall.

The rock revetment should extend to within 0.5m of the top of the river bank. The geotextile fabric
placed behind the rock revetment should be placed over the prepared bank, keyed into the crest of the
bank and extending to the outer edge of the rock revetment. The geotextile fabric should have a high
textile strength and permeability (e.g. Bidim A64). The fabric should be rolled out down the
embankment and should be overlapped and joined where not continuous from top of bank to the outer
edge of the revetment. Along the base of the wall a geogrid should be placed over the fabric with a
layer of coarse grade crushed rock (75mm to 10mm) approximately 200m thick placed over the geogrid
to provide interlocking of particles with the grid before placing the large revetment rocks over the
crushed rock. Rocks used in the revetment wall should generally range from about 1m to 1.5m
(maximum dimension) with flat faces for stacking over the batter slope, and rocks ranging from about
300mm to 500mm placed over the flatter slope in the tidal zone.

4 ACID SULFATE SOILS

Coffey were requested to comment on the likely presence (and treatment, if encountered) of Acid
Sulfate Soils (ASS) in relation to the proposed river bank revetment works and piling works for
structures. Our advice in relation to ASS is presented in a separate letter attached to this report.

5 SURVEY INFORMATION

Survey sections for the section of river bank in question have been prepared by Allen Price Surveyors.
The revetment wall will typically follow the sections shown on the drawings with additional rocks placed
as required to achieve an overall batter of between 1H:1V and 1.5H:1V.
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The attached document, titied ‘important Information about your Coffey Report’ should be read in
conjunction with this report.

Should you have any questions in relation to the discussion and recommendations provided above
please contact the undersigned.

For and on behalf of

COFFEY GEOTECHNICS PTY LTD

Vi

JON THOMPSON CPEng

Principal Geotechnical Engineer

Attachments
Important Information about your Coffey Report

Coffey letter, Reference GEOTUNAN02584-AA-AF, titled “Management of Potential Acid Sulfate Soils”
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quatitied, can reveal what is hidden by specified at the time the report was issued.
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