
 

 

Appendix A 
Results of Field Investigations 



DEFINITION:
In engineering terms soil includes every type of uncemented
or  partially cemented inorganic or organic material found in
the ground.  In practice, if  the material can be remoulded or
disintegrated  by hand in  its field  condition  or  in water it is
described as a soil. Other materials are described using rock
description terms.

CLASSIFICATION SYMBOL & SOIL NAME
Soils  are  described  in  accordance  with  the  Unified  Soil
Classification  (UCS)  as  shown  in  the  table  on  Sheet 2.

PARTICLE SIZE DESCRIPTIVE TERMS

MOISTURE CONDITION

CONSISTENCY OF COHESIVE SOILS

DENSITY OF GRANULAR SOILS

MINOR COMPONENTS

SOIL STRUCTURE

GEOLOGICAL ORIGIN

Boulders

Cobbles

>200 mm

63 mm to 200 mm

Gravel coarse

medium

fine

20 mm to 63 mm

6 mm to 20 mm

2.36 mm to 6 mm

Sand coarse

medium

fine

600 µm to 2.36 mm

200 µm to 600 µm

75 µm to 200 µm

Looks and  feels  dry.  Cohesive and cemented soils
are hard,  friable or powdery.  Uncemented granular
soils  run freely through  hands.

Soil feels  cool  and  darkened  in  colour.  Cohesive
soils can be moulded. Granular soils tend to cohere.

As for  moist but  with  free  water forming on hands
when handled.

Very Soft

Soft

Firm

Stiff

Very Stiff

Hard

Friable

<12

12 - 25

25 - 50

50 - 100

100 - 200

>200

–

A finger can be pushed well into the
soil with little effort.

A finger can be pushed into the soil
to about 25mm depth.

The soil can be indented about 5mm
with the thumb, but not penetrated.

The surface of the soil can be
indented with the thumb, but not
penetrated.

The surface of the soil can be marked,
but not indented with thumb pressure.

The surface of the soil can be marked
only with the thumbnail.

Crumbles or powders when scraped
by thumbnail.

Very loose

Loose

Medium Dense

Dense

Very Dense

Less than 15

15 - 35

35 - 65

65 - 85

Greater than 85

Trace of

With some

Presence just detectable
by feel or eye, but soil
properties little or no
different to general
properties of primary
component.

Coarse grained soils:
<5%

Fine grained soils:
<15%

Presence easily detected
by feel or eye, soil
properties little different
to general properties of
primary component.

Coarse grained soils:
5 - 12%
Fine grained soils:
15 - 30%

Layers

Lenses

Pockets

Continuous across
exposure or sample.

Discontinuous
layers of lenticular
shape.

Irregular inclusions
of different material.

Weakly
cemented

Moderately
cemented

Easily broken up by
hand in air or water.

Effort is required to
break up the soil by
hand in air or water.

Extremely
weathered
material

Residual soil

Aeolian soil

Alluvial soil

Colluvial soil

Fill

Lacustrine soil

Marine soil

Structure and fabric of parent rock visible.

Structure and fabric of parent rock not visible.

Deposited by wind.

Deposited by streams and rivers.

Deposited on slopes (transported downslope
by gravity).

Man made deposit. Fill may be significantly
more variable between tested locations than
naturally occurring soils.

Deposited by lakes.

Deposited in  ocean basins,  bays, beaches
and estuaries.

Dry

Moist

Wet

TERM ASSESSMENT
GUIDE

PROPORTION OF
MINOR COMPONENT IN:

TERM DENSITY INDEX (%)

ZONING CEMENTING

WEATHERED IN PLACE SOILS

TRANSPORTED SOILS

TERM
UNDRAINED
STRENGTH
su (kPa)

FIELD GUIDE
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SOIL CLASSIFICATION INCLUDING IDENTIFICATION AND DESCRIPTION

COMMON DEFECTS IN SOIL

(Excluding particles larger than 60 mm and basing fractions on estimated mass)

Wide range in grain size and substantial
amounts of all intermediate particle sizes.

Predominantly one size or a range of sizes
with more intermediate sizes missing.

Non-plastic fines (for identification
procedures see ML below)

Plastic fines (for identification procedures
see CL below)

Wide range in grain sizes and substantial
amounts of all intermediate sizes missing

Predominantly one size or a range of sizes
with some intermediate sizes missing.

Non-plastic fines (for identification
procedures see ML below).

Plastic fines (for identification procedures
see CL below).

IDENTIFICATION PROCEDURES ON FRACTIONS <0.2 mm.

None to Low

Medium to High

Low to medium

Low to medium

High

Medium to High

Quick to slow

None

Slow to very slow

Slow to very slow

None

None

None

Medium

Low

Low to medium

High

Low to medium

ML

CL

OL

MH

CH

OH

Pt

SILT

CLAY

ORGANIC SILT

SILT

CLAY

ORGANIC CLAY

PEAT

GW

GP

GM

GC

SW

SP

SM

SC

GRAVEL

GRAVEL

SILTY GRAVEL

CLAYEY GRAVEL

SAND

SAND

SILTY SAND

CLAYEY SAND

HIGHLY ORGANIC
SOILS

Readily identified by colour, odour, spongy feel and
frequently by fibrous texture.

● Low plasticity – Liquid Limit WL less than 35%. ● Modium plasticity – WL between 35% and 50%.

PARTING

JOINT

SHEARED
ZONE

SHEARED
SURFACE

A surface or crack across which the
soil has little or no tensile strength.
Parallel or sub parallel to layering
(eg bedding).  May be open or closed.

has little or no tensile strength but which is
not parallel or sub parallel to layering. May
be open or closed. The term 'fissure' may
be used for irregular joints <0.2 m in length.

Zone in clayey soil with roughly
parallel near planar, curved or undulating
boundaries containing closely spaced,
smooth or slickensided, curved intersecting
joints which divide the mass into lenticular
or wedge shaped blocks.

A near planar curved or undulating, smooth,
polished or slickensided surface in clayey
soil. The polished or slickensided surface
indicates that movement (in many cases
very little) has occurred along the defect.

A zone in clayey soil, usually adjacent
to a defect in which the soil has a
higher moisture content than elsewhere.

SOFTENED
ZONE

TUBE

TUBE
CAST

INFILLED
SEAM

Tubular cavity. May occur singly or as one
of a large number of separate or
inter-connected tubes. Walls often coated
with clay or strengthened by denser packing
of grains. May contain organic matter

Roughly cylindrical elongated body of soil
different from the soil mass in which it
occurs. In some cases the soil which
makes up the tube cast is cemented.

Sheet or wall like body of soil substance
or mass with roughly planar to irregular
near parallel boundaries which cuts
through a soil mass. Formed by infilling of
open joints.
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The descriptive terms used by Coffey are given below.  They are broadly consistent with Australian Standard AS1726-1993.

DEFINITIONS:
Rock Substance

Defect
Mass

Rock substance, defect and mass are defined as follows:
In engineering terms roch substance is any naturally occurring aggregate of minerals and organic material which cannot be
disintegrated or remoulded by hand in air or water. Other material is described using soil descriptive terms. Effectively
homogenous material, may be isotropic or anisotropic.
Discontinuity or break in the continuity of a substance or substances.
Any body of material which is not effectively homogeneous. It can consist of two or more substances without defects, or one or
more substances with one or more defects.

SUBSTANCE DESCRIPTIVE TERMS:

CLASSIFICATION OF WEATHERING PRODUCTS

ROCK SUBSTANCE STRENGTH TERMS

ROCK NAME

PARTICLE SIZE

FABRIC

Simple rock names are used rather than precise
geological classification.

Grain size terms for sandstone are:
Mainly 0.6mm to 2mm
Mainly 0.2mm to 0.6mm
Mainly 0.06mm (just visible) to 0.2mm

Coarse grained
Medium grained
Fine grained

Terms for layering of penetrative fabric (eg. bedding,
cleavage etc. ) are:

Massive

Indistinct

Distinct

No layering or penetrative fabric.

Layering or fabric just visible. Little effect on properties.

Layering or fabric is easily visible. Rock breaks more
easily parallel to layering of fabric.

Term Definition

Residual
Soil

RS

Extremely
Weathered
Material

XW

Soil derived from the weathering of rock; the
mass structure and substance fabric are no
longer evident; there is a large change in
volume but the soil has not been significantly
transported.

Material is weathered to such an extent that it
has soil properties, ie, it either disintegrates or
can be remoulded in water. Original rock fabric
still visible.

Highly
Weathered
Rock

HW Rock strength is changed by weathering.  The
whole of the rock substance is discoloured,
usually by iron staining or bleaching to the
extent that the colour of the original rock is not
recognisable. Some minerals are decomposed
to clay minerals. Porosity may be increased by
leaching or may be decreased due to the
deposition of minerals in pores.

Moderately
Weathered
Rock

MW The whole of the rock substance is discoloured,
usually by iron staining or bleaching , to the
extent that the colour of the fresh rock is no
longer recognisable.

Slightly
Weathered
Rock

SW Rock substance affected by weathering to the
extent that partial staining or partial
discolouration of the rock substance (usually by
limonite) has taken place. The colour and
texture of the fresh rock is recognisable;
strength properties are essentially those of the
fresh rock substance.

Fresh Rock FR Rock substance unaffected by weathering.

Notes on Weathering:
1. AS1726 suggests the term "Distinctly Weathered" (DW) to cover the range of
    substance weathering conditions between XW and SW. For projects where it is
    not practical to delineate between HW and MW or it is judged that there is no
    advantage in making such a distinction. DW may be used with the definition
    given in AS1726.
2. Where physical and chemical changes were caused by hot gasses and liquids
    associated with igneous rocks, the term "altered" may be substituted for
    "weathering" to give the abbreviations XA, HA, MA, SA and DA.

Very Low VL Material crumbles under firm
blows with sharp end of pick;
can be peeled with a knife;
pieces up to 30mm thick can
be broken by finger pressure.

Term Abbrev-
 iation

Point Load
Index, Is50
    (MPa)

Field Guide

Less than 0.1

Low L 0.1 to 0.3

Medium M 0.3 to 1.0

High H 1 to 3

Very High VH 3 to 10

Extremely
High

EH More than 10

Easily scored with a knife;
indentations 1mm to 3mm
show with firm bows of a
pick point; has a dull sound
under hammer. Pieces of
core 150mm long by 50mm
diameter may be broken by
hand. Sharp edges of core
may be friable and break
during handling.

Readily scored with a knife; a
piece of core 150mm long by
50mm diameter can be
broken by hand with difficulty.

A piece of core 150mm long
by 50mm can not be broken
by hand but can be broken
by a pick with a single firm
blow; rock rings under
hammer.

Hand specimen breaks after
more than one blow of a
pick; rock rings under
hammer.

Specimen requires many
blows with geological pick to
break; rock rings under
hammer.

Notes on Rock Substance Strength:
1. In anisotropic rocks the field guide to strength applies to the strength
    perpendicular to the anisotropy. High strength anisotropic rocks may
    break readily parallel to the planar anisotropy.
2. The term "extremely low" is not used as a rock substance strength
    term. While the term is used in AS1726-1993, the field guide therein
    makes it clear that materials in that strength range are soils in
    engineering terms.
3. The unconfined compressive strength for isotropic rocks (and
    anisotropic rocks which fall across the planar anisotropy) is typically
    10 to 25 times the point load index (Is50). The ratio may vary for
    different rock types. Lower strength rocks often have lower ratios
    than higher strength rocks.

Rock Description Explanation Sheet (1 of 2)
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COMMON DEFECTS IN
ROCK MASSES

DEFECT SHAPE

Term Definition

Parting A surface or crack across which the
rock has little or no tensile strength.
Parallel or sub parallel to layering
(eg bedding) or a planar anisotropy
in the rock substance (eg, cleavage).
May be open or closed.

Joint A surface or crack across which the
rock has little or no tensile strength.
but which is not parallel or sub
parallel to layering or planar
anisotropy in the rock substance.
May be open or closed.

Sheared
Zone

Zone of rock substance with roughly
parallel  near planar, curved or 
undulating boundaries cut by
closely spaced joints, sheared
surfaces or other defects. Some of
the defects are usually curved and
intersect to divide the mass into
lenticular or wedge shaped blocks.

(Note 3)

Sheared
Surface

A near planar, curved or undulating
surface which is usually smooth,
polished or slickensided.(Note 3)

Crushed
Seam

Seam with roughly parallel almost
planar boundaries, composed of
disoriented, usually angular
fragments of the host rock
substance which may be more
weathered than the host rock. The
seam has soil properties.

(Note 3)

Infilled
Seam

Seam of soil substance usually with
distinct roughly parallel boundaries
formed by the migration of soil into
an open cavity or joint, infilled
seams less than 1mm thick may be
described as veneer or coating on
joint surface.

Extremely
Weathered
Seam

Seam of soil substance, often with
gradational boundaries. Formad by
weathering of the rock substance in
place.

Notes on Defects:
1. Usually borehole logs show the true dip of defects and face sketches and sections the apparent dip.
2. Partings and joints are not usually shown on the graphic log unless considered significant.
3. Sheared zones, sheared surfaces and crushed seams are faults in geological terms.

Planar The defect does not vary in
orientation

ROUGHNESS TERMS

COATING TERMS

BLOCK SHAPE TERMS

Curved The defect has a gradual
change in orientation

Undulating The defect has a wavy surface

Stepped The defect has one or more
well defined steps

Irregular The defect has many sharp
changes of orientation

Slickensided Grooved or striated surface,
usually polished

Polished Shiny smooth surface

Smooth Smooth to touch. Few or no
surface irregularities

Rough Many small surface irregularities
(amplitude generally less than
1mm). Feels like fine to coarse
sand paper.

Very Rough Many large surface
irregularities (amplitude
generally more than 1mm).
Feels like, or coarser than very
coarse sand paper.

Clean No visible coating

Stained No visible coating but
surfaces are discoloured

Veneer A visible coating of soil or
mineral, too thin to measure;
may be patchy

Coating A visible coating up to 1mm
thick. Thicker soil material is
usually described using
appropriate defect terms (eg,
infilled seam). Thicker rock
strength material is usually
described as a vein.

Blocky Approximately
equidimensional

Tabular Thickness much less than
length or width

Columnar Height much greate than
cross section

Note: The assessment of defect shape is partly
influenced by the scale of the observation.

Diagram Map
Symbol

Graphic Log
(Note 1)

Rock Description Explanation Sheet (2 of 2)
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Appendix B 
Results of Laboratory Testing 























































 

 

Appendix C 
Acid Sulfate Soils Management Plan 
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13 Mangrove Road Sandgate NSW 2304 Australia 
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4 June 2007 

 

Tattersall Surveyors Pty Ltd 
PO Box 54 
RAYMOND TERRACE  NSW  2324 

 

Attention: Bob Lander 

 

Dear Bob 

 

RE: PROPOSED SUBDIVISION 

 RIVERSIDE ESTATE PROJECT APPLICATION AND SUBSEQUENT STAGES, TEA 
GARDENS 

 GENERAL ACID SULFATE SOILS MANAGEMENT PLAN 

 

Please find enclosed a generic Acid Sulfate Soils (ASS) Management Plan for all future developments 
within the proposed Riverside Estate Project Application and subsequent stages, Tea Gardens.  The 
plan is aimed at being useable by all future service installers, builders or property owners.  It presents 
an overview of acid sulfate conditions at the site, the potential for exposure to ASS and then provides 
recommendations and procedures for management and monitoring of ASS conditions. 

If you have any questions regarding this management plan, please do not hesitate to contact Robert 
Pearce or the undersigned. 

 

For and on behalf of Coffey Geotechnics Pty Ltd 

 

Arthur Love 

Principal Geotechnical Engineer 
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1 INTRODUCTION 

Coffey Geotechnics Pty Ltd (Coffey) has prepared a generic Acid Sulfate Soils Management Plan for 
future developments within the proposed Riverside Estate Project Application, Tea Gardens.  The work 
was commissioned by Bob Lander of Tattersall Surveyors, on behalf of Crighton Properties, the 
developers of the Riverside Estate. 

The Riverside Estate area has been subject to numerous previous acid sulfate soil (ASS) assessments 
and management plans.  Previous development of the adjoining Myall Quays estate has been 
undertaken in accordance with ASS Management Plans prepared specifically for the development 
earthworks programs. 

The purpose of the plan provided in this document was to provide a generic plan for management of 
ASS in future earthworks that occur within the Riverside Estate.  It is understood the plan is to be 
provided as a reference to all lot purchasers and contractors required to work on the site.  It has 
therefore been formatted in a way that will be useable to individual land owners to assist in obtaining 
DA approvals and in controlling and managing ASS during the development of each lot. 

2 SITE CONDITIONS AND PROPOSED DEVELOPMENT 
Topographically, the proposed development area is located within low lying coastal sand plains, with 
elevations typically of the order of 0.75m to between about 2.5m to 3m AHD.  Vegetation generally 
comprises of tall grasses and scattered medium sized eucalypts. 

Geologically the site is located within a region of windblown sand deposits probably of Pleistocene age 
(ie. greater than 20,000 years old) overlain by alluvial clays and the subsurface profiles encountered 
during our current investigation at the site and numerous previous investigations at the adjoining Myall 
Quays site revealed four main natural materials: 

• TOPSOIL:  Silty Clayey SAND, fine to medium grained, dark brown and dark grey; 

• ALLUVIAL CLAY:  Sandy CLAY and CLAY, medium to high plasticity and Clayey SAND, fine to 
medium grained; 

• AEOLIAN SAND:  fine to medium grained, pale grey / white and pale grey / brown; 

• INDURATED SAND:  fine to medium grained, dark brown, pale brown and orange / brown. 

Groundwater depths generally vary from 0.3m to 2.0m below the surface. 

3 WHAT ARE ACID SULFATE SOILS (ASS)? 
3.1 Background Information 

Acid Sulfate Soils (ASS) are soils which contain significant concentrations of iron sulphide or pyrite 
which, when exposed to oxygen in the presence of sufficient moisture, oxidises, resulting in the 
generation of sulfuric acid.  Unoxidised pyritic soils are referred to as potential ASS.  When the soils are 
exposed, the oxidation of pyrite occurs and sulphuric acids are generated, the soils are said to be actual 
ASS. 
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Pyritic soils typically form in waterlogged, saline sediments rich in iron and sulfate.  Typical 
environments for the formation of these soils include tidal flats, salt marshes and mangrove swamps 
below about RL 1m AHD.  They can also form as bottom sediments in coastal rivers and creeks. 

Pyritic soils of concern on low lying NSW and coastal lands have mostly formed in the Holocene period, 
(ie. 10,000 years ago to present day) predominantly in the 7,000 years since the last rise in sea level.  It 
is generally considered that pyritic soils which formed prior to the Holocene period (ie. >10,000 years 
ago) would already have oxidised and leached during periods of low sea level which occurred during ice 
ages, exposing pyritic coastal sediments to oxygen. 

3.2 Significance of ASS 
Disturbance or poorly managed development and use of acid sulfate soils can generate significant 
amounts of sulfuric acid, which can lower soil and water pH to extreme levels (generally <4) and 
produce acid salts, resulting in high salinity. 

The low pH, high salinity soils can reduce or altogether preclude vegetation growth and can produce 
aggressive soil conditions which may be detrimental to concrete and steel components of structures, 
foundations, pipelines and other engineering works. 

Generation of the acid conditions often releases aluminium, iron and other naturally occurring elements 
from the otherwise stable soil matrices.  High concentrations of some such elements, coupled with low 
pH and alterations to salinity can be detrimental to aquatic life.  In severe cases, affected waters flowing 
off-site into aquatic ecosystems can have a detrimental effect on aquatic ecosystems. 

4 ASS AND THE DEVELOPMENT OF RIVERSIDE ESTATE 
Prior to development, the area was occupied by low lying sand plains with elevations typically of the 
order of 0.75m to about 3m AHD. 

The development of the adjoining Myall Quays residential estate involved raising the level of the land to 
achieve a minimum surface level of 2.1m AHD.  Fill used to raise land levels was won onsite and from a 
sand pit located to the west of the site.  All fill used in the development was tested in accordance with 
relevant guidelines and if necessary treated in accordance with the Acid Sulfate Soils Management 
Plan for the site.  Similar fill materials will also be used to raise site levels across part of Riverside 
Estate Project Application. 

5 POTENTIAL FOR OXIDATION OF ACID SULFATE SOILS 
Installation of services involves placement of sewer mains to varying depths of up to 8m below final 
ground surface level.  Risers are installed on each lot so the connection to sewer will not be required to 
extend to a depth of more than 1m.  However, there is a requirement to pier structures in the vicinity of 
the sewer main to below the zone of influence.  As this will be below the water table in most cases 
driven or screw piles are likely to be used and therefore extensive exposure of ASS is not likely. 

As the majority of residential developments do not involve excavation below 1m depth, the following 
scenarios for exposure of ASS are envisaged: 

• Swimming pool excavations exceeding 1m deep; 
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• Bored piers exceeding 1m deep; 

• Other excavations that exceed 1m deep or involve dewatering by lowering the water table to depths 
of more than 1m. 

It is assumed that excavations for roads will not be below 1m deep and therefore it is not envisaged that 
road excavation will encounter ASS or Potential ASS.  

For any such proposed excavations, or dewatering projects, an acid sulfate soils assessment should be 
undertaken, involving sampling and analysis of soils to the proposed depth of excavation. 

6 MANAGEMENT OF EXPOSED ACID SULFATE SOILS 
6.1 Neutralisation 

The preferred method for managing the relatively small quantities of acid sulfate soil likely to be 
excavated is neutralisation by lime.  The required dosing rate should be derived from testing of 
representative samples of the soil prior to excavation.  Soil samples should be obtained at a rate of 1 
per 50m³ of soil disturbed.  Samples should be taken by a suitably qualified soils technician, engineer, 
or soil scientist and submitted to a NATA registered laboratory for analysis by POCAS or Chromium 
Reducible Sulfur methods. 

The recommended liming agent is fine agricultural lime with an Effective Neutralising Value (ENV) of 
98% or more.  Using lime of this type, the required dosing rate can be calculated from the results of the 
laboratory testing using the following formula: 

Lime required (kg lime/tonne soil) = 1.5 x Total Potential Acidity (kg H2 SO4/tonne soil) 

The lime and soil should be thoroughly mixed, preferably in a bunded area as close as possible to the 
source, with provision for runoff water to be collected and treated prior to release.  Exposed soils in the 
walls and floors of the excavations should be treated by spreading of lime on the exposed surfaces. 

For excavations disturbing less than 1,000 tonnes of soil, liming will be required unless analysis results 
fall below the following criteria: 

SOIL TYPE ACTION CRITERIA 

Sand to loamy sand 0.03% oxidisable sulfur 

18 mol H+/tonne 

Sandy loam to light clay 0.06% oxidisable sulfur 

36 mol H+/tonne 

Medium to heavy clay or silty clay 0.1% oxidisable sulfur 

62 mol H+/tonne 

 

Where more than 1,000 tonnes of soil is to be disturbed, all soils should be treated unless test results 
fall below 0.03% oxidisable sulfur or 18 mol H+/tonne. 
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Neutralised soils can be used elsewhere on site provided test results on the neutralised soil meet the 
above criteria. 

6.2 Dewatering 
To minimise the impacts of dewatering for installation of services or other excavations, the following 
recommendations apply: 

• Where possible, undertake excavations in the wet (ie without dewatering); 

• Minimise the depth and extent of dewatering by staging the works and maintaining the groundwater 
level as close as possible to the working surface or pipe inverts; 

• Minimise the time of exposure of potential ASS by staging excavations, immediately installing 
services or pipes and backfilling excavation as soon as services are installed; 

• Excavated groundwater should be pumped to a holding tank, pond or bunded area.  The pH of the 
water should be measured and the water released only if a pH of 6.5 to 9.0 is achieved.  If water pH 
is less than 6.5, lime should be added as a slurry to the water until pH meets the required values.  
The preferred method of water disposal is by overland discharge at a rate that allows infiltration into 
the sand subsoils.  Direct runoff to surface drainage or waterways should be avoided; 

• Larger exposures, such as those on the batters of detention basins should be further limed and the 
lower parts of the batter should have a lime buffer placed in the form of limed sand bags (10% lime 
in sand) to allow neutralisation of acid leachate generated from the excavation walls.  If required, (as 
indicated by pH monitoring) additional neutralisation of water should be undertaken. 

7 MONITORING 
7.1 pH Monitoring 

The following monitoring is recommended to gauge neutralisation of excavated potential ASS: 

• Daily measurement of soil pH in distilled water and hydrogen peroxide.  Additional lime should be 
added if soil pH <4 (in distilled water) or pH<3 (in hydrogen peroxide) is encountered; 

• Laboratory testing by POCAS or CRS methods at a rate of one per 50m³ (or part thereof) of 
neutralised soil; 

• Monitoring and liming should continue until required levels have been achieved. 

7.2 Water Monitoring 
Monitoring of pH in water discharged from dewatering operation should be as discussed in Section 7.1. 

Surface waters, such as drainage lines, ponds or creeks in the vicinity of excavations or dewatering 
operation should also be monitored.  Discharge to surface water should be avoided if practical, but 
where necessary, background water quality testing should be undertaken.  Discharges should comply 
with ANZECC 2000 guidelines. 

The following criteria are presented for discharge to surface water: 
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pH INDICATOR FRESH WATER MARINE ECOSYSTEM 

pH 6.5 – 8.5 <0.2 unit change 

Fe (Total) 500µg/L N/A 

Total Dissolved Solids 0-1500mg/L >1500 mg/L 

Aluminium (Total) 5µg/L for pH <6.5 

100µg/L for pH >6.5 

- 

8 CONTINGENCY PLAN 
Contingency plans have been discussed in the preceding section but are summarised below.  Sufficient 
lime should be stored on site to allow implementation of the plans. 

Soil 

Where tests indicate lime neutralisation has not achieved acceptable results, additional lime shall be 
mixed through the soil until an acceptable result is achieved. 

Water 

Water not meeting the criteria outlined above should be treated by addition of lime in the form of a 
slurry.  Mixing rates should be judged by monitoring pH during the process and be confirmed by 
laboratory testing prior to release.  Care should be taken to add lime gradually, as ‘over-shooting’ can 
occur rapidly in such operations. 

9 CONCLUSIONS 
All personnel on sites involved with excavation or dewatering should be made fully aware of the issues 
associated with exposure of ASS and the requirements of this plan. 

The site management procedures should be constantly reviewed to ensure that opportunities for 
exposure and oxidation of ASS are minimised. 

 

For and on behalf of Coffey Geotechnics Pty Ltd 

 

Arthur Love 

Principal Geotechnical Engineer 

 




