
Gerringong to Bomaderry
Princes Highway upgrade

ROUTE OPTIONS DEVELOPMENT

APPENDIX B - PRELIMINARY GEOTECHNICAL REPORT (PART C)

NOVEMBER 2007

RTA/Pub. 07.349BISBN 9781921242625



Gerringong to Bomaderry
Princes Highway Upgrade
Preliminary Contamination Assessment
The Roads and Traffic Authority NSW

August 2007
Document No.:



Gerringong to Bomaderry Princes Highway Upgrade

Prepared for

The Roads and Traffic Authority NSW

Prepared by
Maunsell Australia Pty Ltd
Level 11, 44 Market Street, Sydney NSW 2000, PO Box Q410, QVB Post Office NSW 1230, Australia
T +61 2 8295 3600  F +61 2 9262 5060  www.maunsell.com
ABN 20 093 846 925

In association with
Coffey Geotechnics Pty Ltd.
1/222 Berkeley Road, Unanderra, NSW 2526, Australia

31 August 2007

DEV06/04-GE-CO Prelim Contamination Assessment Rev-0

© Maunsell Australia Pty Ltd 2007

The information contained in this document produced by Maunsell Australia Pty Ltd is solely for the use of the Client identified
on the cover sheet for the purpose for which it has been prepared and Maunsell Australia Pty Ltd undertakes no duty to or
accepts any responsibility to any third party who may rely upon this document.

All rights reserved.  No section or element of this document may be removed from this document, reproduced, electronically
stored or transmitted in any form without the written permission of Maunsell Australia Pty Ltd.

60021933 – Gerringong to Bomaderry Princes Highway Upgrade
Preliminary Contamination Assessment – August 2007

http://www.maunsell.com




Table of Contents
1.0 Background 1
2.0 Objective of report 2
3.0 Scope of work 3
4.0 Site land use and description 4

4.1 Site location and land use 4
4.2 Topography and drainage 10
4.3 General geology 11
4.4 Acid sulphate soil occurrence 12

5.0 Site history and site observations 13
5.1 Summary of site history 13
5.2 Site observations 14

6.0 Potential areas of environmental concern and chemicals of concern 16
7.0 Conclusions and recommendations 24
8.0 Limitations 25
 Appendix A Site history a

List of Tables
Table 1 Project specific geotechnical units delineated for the study 11
Table 2 Summary of potential contaminating land uses / activities, potential areas of

environmental concern, likelihood of contamination and potential chemicals of
concern 17

List of Figures
Figure 1 Study area 5
Figure 2 Site plan showing specific land use 6
Figure 3 Site plan showing specific land use, Gerringong 7
Figure 4 Site plan showing specific land use, Berry 8
Figure 5 Site plan showing specific land use, Bomaderry 9

60021933 – Gerringong to Bomaderry Princes Highway Upgrade
Preliminary Contamination Assessment – August 2007



1.0 Background
Maunsell was engaged by the RTA in December 2006 to carry out an Options and Route Selection
Study, Concept Development and Environmental Assessment (EA) for upgrading the Princes Highway
between 42.6 km to 74.6 km south of Wollongong.  Maunsell has engaged a number of prominent
sub-consultants to contribute to the delivery of this project.

The work includes development of route options and concept development based on the identified
preferred route, environmental assessment, public displays and handover period to allow for
finalisation of all activities and reports following the announcement and display of the Preferred Route,
the Environmental Assessment and the Conditions of Approval.

The project will provide a bypass of Berry.  The northern extremity of the project is in the vicinity of the
Mount Pleasant Lookout (north of Gerringong at the termination of the four lane configuration) and the
southern extremity of the project is the intersection (roundabout) of the Princes Highway with
Cambewarra and Moss Vale Roads at Bomaderry.

Community involvement is a key aspect of this project and will afford the broader community the
opportunity to make a demonstrable input to the process and to ensure that the requirements and
aspirations of the community will be adequately and appropriately addressed.  This is particularly
relevant to:

a) Any potential impacts on rural and residential areas within the study area;
b) Social and economic impacts;
c) Accessibility of the road network for local and through traffic;
d) Potential impacts on water quality;
e) Potential impacts on wetlands;
f) Potential impact on flooding;
g) Potential impacts on land uses;
h) Threatened flora and fauna species;
i) Indigenous and non-indigenous heritage;
j) Visual impact;
k) Noise; and
l) Air quality.

Several studies have been undertaken since the early 1990s to identify a preferred route to upgrade
sections of the Princes Highway between Kiama and Nowra including a bypass around the town of
Berry.

These studies include:

m) The 1991 Gerringong to Berry Route Study;
n) 1998 North Street Berry Bypass Corridor; and
o) 2004/05 Quantm Study from Kiama to Nowra.

Sections of the highway between Gerringong and Bomaderry have a poor accident record and limited
safe overtaking opportunities.

Due to the significant changes in traffic, land use and population since 1991, the NSW state
government, in March 2006 committed to investigating an area where it is likely a preferred route
would be located to upgrade the Princes Highway between Mount Pleasant at Gerringong and Moss
Vale/Cambewarra Road at Bomaderry to meet current road standards.
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2.0 Objective of report
Coffey Geotechnics Pty Ltd. (Coffey) was commissioned by Maunsell to carry out a Preliminary
Contamination Assessment (PCA) for the study area for the upgrade of the Princes Highway from
Gerringong to Bomaderry, NSW.  This Preliminary Contamination Assessment was carried out
concurrently with a geotechnical investigation which is reported separately.  This report should be read
in conjunction with the Preliminary Geotechnical Report.

The study area for the highway upgrade is approximately 32 km in length and up to 5 km in width.

The objective of the assessment is to provide preliminary information on the potential for areas to be
affected by land contamination from past or present activities (based on readily available information)
and to make recommendations on the need for further investigations.

It is noted that due to the significant size of the study area, the assessment is preliminary in nature
and its main focus is on larger scale contamination issues.
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3.0 Scope of work
The following scope of work was carried out to meet the project objectives:

a) A limited site history and desk study to identify potential Areas of Environmental Concern (AEC)
and Chemicals of Concern (COC) including: a review of Kiama Municipal Council and
Shoalhaven City Council zonal planning records, review of current aerial photographs, holding
interviews with available people familiar with the history of the site, a brief review of information
available on the internet, review of published geological, acid sulphate soil and topographic maps
and a review of Department of Environment and Conservation (DEC) records for listing of the
site;

b) A site drive over to briefly observe the general conditions of the study area and further assess
potential AECs and COCs;

c) Review of relevant information from the geotechnical investigation carried out concurrently with
this study; and

d) Preparation of this report summarising the site history, assessing the potential AECs and COCs,
outlining the major constraints to the proposed development in relation to contamination and
making recommendations on the need for further investigation;

It is noted that due to the significant size of the study area an individual assessment of each property
was not possible.  Not all information sources recommended to be reviewed in the NSW EPA (1997)
Guidelines for Consultants Reporting on Contaminated Sites were reviewed, such as individual
property files held by councils.
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4.0 Site land use and description
4.1 Site location and land use
The study area extends from north of Gerringong to Bomaderry, NSW which is approximately 32 km in
length and up to 5 km in width.  The study area is shown in Figure 1.

The predominant land use along the study area is rural.  Some areas within Gerringong, Berry and
Bomaderry have some residential, commercial, industrial, reserves and special use land (e.g. schools,
railways, roads etc.). Figures 2 to 5 show the land use of the study area based on planning maps
obtained from Kiama Municipal Council and Shoalhaven City Council.

Reference to the Shoalhaven City Council Local Environmental Plan (LEP) 1985 indicates areas
encompassed by the study area are generally zoned as either Rural 1(a) Agricultural Production, 1(b)
Arterial and Main Road Protection, 1(c) Rural Lifestyle, 1(c1), 1(c2), 1(c3), 1(d) General Rural, 1(f)
Forest or 1(g) Flood Liable.

Within the township of Berry multiple zoning conditions are in affect.  Generally the township is zoned
as Residential 2(a), 2(a1), 2(a3), 2(a4), 2(b1), 2(c).  Other zoning conditions in place include Business
3(f) (Village), Industrial 4(a) (General), Special Uses 5(a) (Church or Schools) and Open Space
Recreation 6(a) (Existing), 6(b) (Private), 6(c) (Proposed).  The sewerage treatment plant on the
southern outskirts of the township is zoned Special uses 5(a).

At the southern end of the study area within the suburb of Bomaderry the general zoning conditions in
place are Residential 2(a1), 2(a3), 2(d).  Other zoning conditions in place include Business 3(b)
(Transitional), Special Uses 5(a) School, Open Space Recreation 6(a) (Existing), 6(c) (Proposed) and
Environmental Protection 7(d1) (Scenic), 7(d2) (Special Scenic).

Throughout the study area the railway corridor is zoned Special Uses 5(b) Railways.

Reference to the Kiama Municipal Council Local Environmental Plan (LEP) 1996 indicates areas
encompassed by the study area are generally zoned 1(a) Rural ‘A’.  Areas of the study area east of
the Princes Highway near Gerringong are zoned either 2(a) Residential or 4(c) Light Industrial. Areas
north of Gerringong are zoned as either 7(b) Rural Environmental Protection (Estuarine Wetlands),
7(d) Rural Environmental Protection (Scenic) and 7(f) Rural Environmental Protection (Foreshore
Protection).
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4.2 Topography and drainage
The study area, extending from the Mount Pleasant lookout north of Gerringong to the intersection of
Cambewarra and Moss Vale Roads at Bomaderry, involves two main regional topographic settings:
first, the undulating hills and their associated foothills to the northwest of the railway line; and, second,
the Shoalhaven lowland plain which extends southeast beyond Coolangatta towards Seven Mile
Beach and the Shoalhaven Bight.

The elevated north western portion of the study area has been influenced by the Cambewarra
Mountain range.  This mountain range, compared to the Illawarra range (north of Mount Pleasant at
Kiama), is a narrow low range that runs roughly parallel with the coastline.  The lower slopes of this
range extend into the study area along the high points of Berry.  Harley Hill and Toolijooa Hill lie
disjointed from the Cambewarra towards the eastern part of the study area.

The prominent high points within the study area include Mount Pleasant (RL 200 m), Toolijooa Hill (RL
130 m), Harley Hill (RL 140 m) Foxground (RL 120 m) and Tomlins Hill (RL 136 m).  A ridge of
moderate elevation from Foxground to Toolijooa Hill and a flatter ridge to the southeast of Toolijooa
Hill separates the Broughton Creek floodplain from the Crooked River floodplain.

Many high sinuosity secondary streams and creeks migrate from higher elevations within the
Cambewarra range in a dendritic drainage pattern.  These secondary creeks and streams generally
flow to the southeast where they merge with either Crooked River in the north or Broughton Creek in
the south.

The Shoalhaven lowland plain with a surface elevation generally less than RL 5 m includes the
Crooked River floodplain and Broughton Creek floodplain.

Broughton Creek floodplain

The Broughton Creek floodplain and tributary valley floor areas occupy a large portion of the study
area to the south and southeast of Berry (mainly floodplains) and tributary valleys to the north and
northeast of Berry.  Broughton Creek is the dominant watercourse in this area extending back to the
escarpment slopes to the north and northeast in the areas of Broughton, Broughton Vale,
Bundewallah, Jaspers Brush and Meroo Meadow areas to the south and southeast of Berry.
Broughton Creek flows across a broad floodplain in a southerly direction, flowing into the Shoalhaven
River about 5 km west of Shoalhaven Heads.

Crooked River floodplain

The Crooked River floodplain where it occurs within the study area includes the low lying areas to the
southwest of Gerringong, generally between Toolijooa Road or the Princes Highway and the Illawarra
Railway.  Crooked River originates in the Broughton Vale highlands and flows southeast across the
Crooked River floodplain and into Crooked River coastal lagoon.

The general topography south of Berry comprises undulating foot slopes of the coastal escarpment
(Cambewarra range) which is mostly occurs to the west of the existing highway with the low lying
coastal plain occurring mostly east of the existing highway.  Some of the low ridges extend out into the
plain in the areas of Jaspers Brush and Meroo Meadow.

Omega Flat

Omega Flat is situated between Gerringong and Mount Pleasant ridge in the northern part of the study
area described as a lowland marsh / floodplain which is regularly inundated during periods of high
rainfall periods.  Fluvial sediments originating from Ooaree Creek and general runoff from the
Gerringong township, the Princes Highway and surrounding pavement areas is responsible for its
accelerated rate of infilling.
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North of Berry township there is a large area of near level land including some low lying areas near the
watercourses, with slopes gradually increasing to the north and west.  This near level is underlain by
alluvial deposits.

The existing highway initially follows a narrow ridge to the northeast of Berry then crosses hills and
ridges of moderate elevation to Broughton Creek and Foxground Valley which comprises a large area
of near level to gently sloping land over the valley floor.  The highway passes through a valley and
undulating slopes before crossing another high ridge near the southern side of Gerringong township.

4.3 General geology
The project specific geotechnical units delineated for the study are described below.  Given the wide
spacing between test holes and the various floodplain depositional sequences and the bedrock
stratigraphic units, it is anticipated that future investigations for a selected highway alignment will
identify a more complex arrangement of geotechnical units.

Table 1 Project specific geotechnical units delineated for the study

Unit
symbol

Subsurface unit General material description

Topsoils and fill
FILL Road embankments and hardstand areas Imported road base or local soil fill
TOPSOIL Topsoil layers (0.05 m to 0.5 m thick)
Seven Mile estuarine sediments and Shoalhaven fluvial sediments – quaternary soil units
Sm Seven Mile estuarine deposits Deep siliceous marine sands, firm to stiff

silts and clays, with some soft zones
Sf Shoalhaven fluvial deposits Firm to very stiff clays and silty clays, with

some hard zones, brown-grey, often
mottled

Coolongatta and Kiama erosional sediments – quaternary soil units
CO Coolangatta erosional deposits Stiff to hard clays, dark brown / dark red,

often mottled
ka Kiama erosional deposits Stiff to hard clays, dark brown / dark red,

often mottled
Wattamolla Road depositional sediments
Wt Wattamolla Road residual soils and

extremely weathered rock
Shallow, very stiff to hard clays, and
extremely weathered rock developed on
sedimentary units associated with the
Berry formation

Shoalhaven group – Gerringong volcanics
Pgb Broughton tuff Trachytic tuff
Pbk Kiama tuff Sandstone with interbedded tuff
Shoalhaven group – Berry formation
Psd Budgong sandstone Lithic to feldspathic lithic sandstone
Psb Undifferentiated (also known as ‘Berry

siltstone’
Mid to dark grey siltstone, fine sandstone
with interbedded shale
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4.4 Acid sulphate soil occurrence
According to the Acid Sulphate Soil Risk Maps, published by the Department of Land and Water
Conservation (DLWC), some sections of the study area are noted as being affected by ASS with
varying degrees of environmental risk.  These areas are typically in the eastern parts of the study
area.

Coffey has prepared a draft Preliminary Acid Sulphate Soil Assessment Report which assesses the
potential for encountering acid sulphate soils within the study area.
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5.0 Site history and site observations
5.1 Summary of site history
Information on the site history was obtained from:

a) Review of current aerial photographs;
b) A search of NSW Department of Environmental and Conservation (DEC) records;
c) Review of land use planning maps available from Kiama Municipal Council and Shoalhaven City

Council;
d) A brief review of information available on the internet; and
e) Interviewing available persons with knowledge of the study area.

The site history information is presented in Appendix A and a summary is provided below.

Site history information indicated that the early settlement of townships such as Gerringong and Berry
was closely related to the timber industry and various primary industries such as dairying, agriculture
and cattle grazing since at least 1814 when the first cedar tree was cut in Gerringong1.

Anecdotal information indicates that the majority of the study area has historically been zoned for rural
land use and mainly used for grazing cattle and dairying purposes.  Some residential, commercial and
light industrial land is located in the northern part of the study area near Gerringong, in the central part
of the study area within Berry and the southern part of the study area near Bomaderry.

A search of the NSW DEC website did not identify any notices for the study area under the
Environmentally Hazardous Chemicals Act (1985) or the Contaminated Land Management Act (1997).

The information reviewed as part of this preliminary assessment including persons interviewed did not
identify the presence of ‘major’ potential contamination issues such as large waste dumps, landfills;
chemical manufacturing plants; fuel depots etc. (which are normally associated with ‘larger scale’
contamination issues).  Persons interviewed as part of this study did not know of the current or former
presence of any of the following within the study area:

f) Cattle tick dip sites where cattle may have been treated to remove pests;
g) Tanneries;
h) Properties where use of pesticides/chemicals may have been intensive;
i) Night soil depots;
j) Timber treatment;
k) Gasworks;
l) Mining or extractive industries; and
m) Power stations etc.

Anecdotal evidence indicated the presence of a former small quarry north of Berry.  This site was
identified later as a small quarry on the topographic map for the area and is located about 1.5 km
north east of Berry on the eastern side of the Princes Highway.

A review of aerial photograph images from 2007 DigitalGlobe via Google Earth it appeared that the
study area was primarily used for rural land use.  Sources of potential contamination for individual
properties could not be identified due to the image resolution.  Rural land use appeared to be for
grazing and dairy purposes with some irrigation patterns evident.  No evidence of larger scale crop
farming was observed from the images.  Buildings and houses within residential, business and
industrial areas were identified but the specifics of the building materials and use of the structures
could not be identified.

1 www.gerringong-gerroa.com
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Information available on the internet suggested that a former tannery was present in Berry near the
creek opposite the David Berry Hospital.  Details of the tannery were not available.

5.2 Site observations
An environmental scientist made observations of the study area between the 12 and 27 March 2007.
A summary of the relevant observations made is described below, with some of the relevant features
shown in Figure 2.

The study area generally consists of land used for rural purposes such as dairying and livestock
grazing purposes.  Apart from areas within the immediate townships of Gerringong, Berry and
Bomaderry, the land consists mainly of vacant pastoral lands.  Some residential, commercial and light
industrial land use is present within portions of Gerringong, Berry and Bomaderry.

The main road corridor within the study area is the Princes Highway.  A railway line is also located
within the study area to the east of the Princes Highway.

The study area includes a relatively thin strip along the western side of the Gerringong township.  This
part of the study area was observed as primarily consisting of residential properties and the railway
corridor.  A service station was also noted at the intersection of Belinda Road with the Princes
Highway, bounded by the South Coast railway line.

Within the township of Berry, various land uses were observed with the primary land use being
residential.  Queen Street (Princes Highway) is the main road through the town centre of Berry and
consists primarily of retail stores including grocery store, pharmacies, newsagent, bakeries, pubs and
other art / furnishing stores.  Two service stations were also noted near the intersection of Queen
Street and Alexandra Street at the centre of the town.

Other land uses included various sports playing fields, schools and churches.  Approximately 400 m
south of the town centre along the Coolangatta Road on the southern side of the railway line, is the
Old Creamery Lane Complex.  This area is zoned as Industrial 4(a) (General) under the Shoalhaven
City Council LEP (1985), consists of 14 private business’s including a Co-op, a saddlery, automotive
repairs workshop, treat factory, bakery, joinery and builders workshop.  A further 300 m south along
Coolangatta Road is the Berry Sewerage Treatment Plant.  Approximately 1.2 km east of Berry along
Beach Road is David Berry Memorial Hospital.

The northern parts of Bomaderry (in the southern part of the study area) were observed to be primarily
used for residential purposes with sporadic retail stores.  A service station was also observed on the
eastern side of the Princes Highway.  Other land uses observed included Bomaderry High School,
sports playing fields and a public pool facility on Cambewarra Road at the southeast corner of the
study area.

In general, areas east of the Princes Highway are relatively flat consisting of alluvial floodplains
associated with Broughton Creek which runs approximately northeast to southwest.  Areas west of the
Princes Highway and northwest of Berry, is mostly near level and low lying before becoming
undulating over the foot slopes of the Illawarra and Cambewarra Mountain ranges and associated
creek tributaries to the west, and the hilly areas of Broughton and Toolijooa.  Areas to the southwest,
west and northwest of Gerringong mainly consist of flat low lying alluvial floodplains associated with
Crooked River, Rose Valley Gully and Ooaree Creek, and undulating topography heading north
towards Mount Pleasant.  Land use through these areas is primarily dairying and livestock grazing.

Vineyards / wineries were also observed to be operating within rural areas of the study area such as
the Crooked River Estate, west of Gerringong, and the Silos Estate located near Jaspers Creek.

Turf growing / cutting businesses were also observed along the Princes Highway approximately 1 km
northeast of Berry and areas between Jaspers Creek and Wileys Creek.
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The site is predominantly well vegetated with dense grass vegetation.  Trees are sporadic in flat low
lying areas but become low to moderately dense in the undulated and mountain areas previously
mentioned.

There was little obvious evidence of significant land filling or fill stockpiling in areas of rural land use
based on the observations made.
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6.0 Potential areas of environmental concern and chemicals
of concern

With any land use there is always a potential for some form of land contamination from past or present
activities.  Based on the site history information and site observations we have identified general
potential Areas of Environmental Concern (AEC) and associated potential Chemicals of Concern
(COCs) that are typically associated with the identified land use / activity.  These are summarised in
the following table along with a description of each potential AEC and likelihood of contamination.
Given that each individual property was not assessed as part of this study, these AECs and COCs
should be regarded as generic for the land uses / activities.
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Table 2 Summary of potential contaminating land uses / activities, potential areas of environmental concern, likelihood of contamination and potential chemicals of concern

Potentially
contaminating
land use /
activity
(see Figure 2)

Sub component Description Potential areas of environmental
concern

Likelihood of contamination* Potential
chemicals of
concern

RURAL Potential weathering
of hazardous
building materials
and demolition of
former site
structures.

Weathering of hazardous
building materials such as lead
paint, fibre cement (containing
asbestos) and galvanised iron.
Potentially present from former
or current site structures.  Also
includes possible use of
pesticides near buildings.

Typically localised areas near current
and former farm houses / sheds in the
rural areas.
(Soil media potentially affected)

Generally low to moderate
likelihood of soil contamination if
former structures contained
hazardous building materials,
which weathered into surrounding
surface soils.  Alternatively,
incorrect demolition procedures
may have resulted in possible soil
contamination with fragments of
weathered / friable building
materials.

Lead, zinc,
asbestos and
OCP.

Fill of unknown origin
and quality.

Fill soils potentially imported to
alter site levels and for
construction purposes or filling
of land.

Typically localised areas near farm
houses / sheds in the rural areas.
Could apply to other areas such as lower
lying areas that may have been filled.

(Generally soil media potentially
affected)

Generally low likelihood of
contamination.  Based on the
information reviewed, extensive
filling activities have not been
identified.

TPH, BTEX,
PAH, OCP,
OPP, PCB,
heavy metals
and asbestos.

Disposal of wastes. Localised dumping of wastes on
sites such as farm / household
wastes on rural properties.

In general, it would not be uncommon for
some rural properties to have small
disposal areas for farm / household
wastes.  On some occasions former
ponds, dams or drainage lines could also
have been used for dumping of waste.
Contamination could also be present
within the sediments of dams and nearby
surrounding soils.

(Soil and groundwater media potentially
affected)

Generally moderate likelihood of
contamination.  These activities
have currently not been explicitly
identified although they cannot be
discounted.  Sediments within
dams / ponds could accumulate
contaminants if used on site.
Associated drainage lines may
also be affected.

TPH, BTEX,
PAH, OCP,
OPP, PCB,
heavy metals,
herbicides,
fungicides and
asbestos.

60021933 – Gerringong to Bomaderry Princes Highway Upgrade
Preliminary Contamination Assessment – August 2007 Page 17



Potentially
contaminating
land use /
activity
(see Figure 2)

Sub component Description Potential areas of environmental
concern

Likelihood of contamination* Potential
chemicals of
concern

RURAL cont’d Storage of
miscellaneous
materials and
equipment.

May include vehicles / plant or
materials that may have been
used in previous or current
agricultural style practices.
Equipment such as leaking or
deteriorating tractors / harvesters,
or materials that may contain
possible sources of contamination
(e.g. fibre cemented sheeting or
copper arsenic treated pine
timber).

Typically localised areas within or near
farm houses / sheds in the rural areas.
Contamination (if present) would
typically be present in near surface
soils in areas where the equipment or
materials were stored.
(Soil media potentially affected)

Generally low to moderate
likelihood of contamination.  A
large variety of materials could
typically be expected for the
properties encompassed by the
study area.  Materials or
equipment may include car bodies,
old fuel storage tanks, steel scrap,
treated timber, fibre cement
sheeting etc.  The exact variety of
materials / items for each property
and their previous or current use is
not known.

TPD, BTEX,
PAH, OCP,
PCB, heavy
metals and
asbestos.

Possible application
of pesticides and / or
other agricultural
chemicals.

May include application of
pesticides to crops or livestock,
application of herbicides to weed
species or fungicides to crops.

Could apply to selected area of the
rural areas.  Several wineries were
noted within the study area and two
turf growing businesses were also
noted.
(Soil and groundwater media
potentially affected)

Generally low to moderate
likelihood of contamination.
Currently we do not have evidence
that such chemicals have been
used but this cannot be precluded.
Vineyard and areas used for turf
growing may have a higher
likelihood of using such chemicals
and therefore a higher likelihood of
contamination.

OCP, OPP,
herbicides and
fungicides.

60021933 – Gerringong to Bomaderry Princes Highway Upgrade
Preliminary Contamination Assessment – August 2007 Page 18



Potentially
contaminating
land use /
activity
(see Figure 2)

Sub component Description Potential areas of environmental
concern

Likelihood of contamination* Potential
chemicals of
concern

RURAL cont’d Potential leaks or
seepage from septic
tanks.

Effluent discharges from septic
tanks and potential disposal of
other wastes into the septic
system.

Areas near and down slope of the
septic tank from potential leaks within
those properties containing a septic
tank.
(Soil and groundwater media
potentially affected)

Low to moderate likelihood of
contamination.

Typically
nutrients and
pathogens.
(May also
include others
such as TPH,
BTEX, PAH,
OCP, OPP,
heavy metals
etc. if wastes
inappropriately
disposed).

Use and storage of
fuels / chemicals in
farm buildings or
sheds.

May include fuels such as petrol,
diesel and kerosene for use in
farming related vehicles / plant:
lubricants, oils and grease used
for the servicing, cleaning and
repairing of vehicles / plant and
other chemicals such as
pesticides, herbicides and
fungicides.

These could have been stored in
drums, cans bottles or above
ground or below ground tanks.

Typically localised areas near farm
houses / sheds in the areas.  Possibly
larger areas if leakages occurred from
underground fuel tanks.

(Soil and groundwater media
potentially affected)

Generally low to moderate
likelihood of contamination.  If
present, would typically be
expected to be localised in the
vicinity of the area where they
stored containers.  Would typically
be present in near surface soils in
areas where the chemicals were
stored.

Potentially deeper soil and
groundwater contamination may
be possible if fuels etc. stored in
underground storage tanks.

Fuels – TPH,
BTEX, PAH,
VHC.

Others – OCP,
herbicides.
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Potentially
contaminating
land use /
activity
(see Figure 2)

Sub component Description Potential areas of environmental
concern

Likelihood of contamination* Potential
chemicals of
concern

RURAL cont’d Treatment of
livestock with
pesticides.

Cattle tic dips could have been
located in rural areas.

Localised areas near the former cattle
tic dips.  We note that these have not
been formally identified.
(Soil and groundwater media
potentially affected).

High likelihood of contamination if
dip sites were located within the
study area.

OCP and
arsenic.

RESIDENTIAL Potential weathering
of hazardous
building materials
and demolition of
former site
structures.

Weathering of hazardous building
materials such as lead paint, fibre
cement (containing asbestos) and
galvanised iron.  Potentially
present from former or current site
structures.  Also includes possible
use of pesticides near buildings.

Typically localised areas near houses /
garages / sheds in the residential
areas.
(Soil media potentially affected)

Generally low to moderate
likelihood of soil contamination if
former structures contained
hazardous building materials,
which weathered into surrounding
surface soils.  Alternatively,
incorrect demolition procedures
may have resulted in possible soil
contamination with fragments of
weathered / friable building
materials.

Lead, zinc,
asbestos and
OCP.

Fill of unknown origin
and quality.

Fill soils potentially imported to
alter site levels and for
construction purposes or filling of
land.

Could affect various portions of the
residential properties (if any).
(Generally soil media potentially
affected)

Generally low likelihood of
contamination.  Based on the
information reviewed, extensive
filling activities have not been
identified.

TPH, BTEX,
PAH,
OCP,OPP,
PCB, heavy
metals and
asbestos.
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Potentially
contaminating
land use /
activity
(see Figure 2)

Sub component Description Potential areas of environmental
concern

Likelihood of contamination* Potential
chemicals of
concern

RESIDENTIAL
Cont’d

Potential leaks or
seepage from septic
tanks.

Effluent discharges from septic
tanks and potential disposal of
other wastes into the septic
system.

Areas near and down slope of the
septic tank from potential leaks within
those properties containing a septic
tank.
(Soil and groundwater media
potentially affected)

Low to moderate likelihood of
contamination.

Typically
nutrients and
pathogens.
(May also
include others
such as TPH,
BTEX, PAH,
OCP, OPP,
heavy metals
etc. if wastes
inappropriately
disposed).

COMMERICAL
/ BUSINESS /
INDUSTRIAL
AND SPECIAL
USES

Potential weathering
of hazardous
building materials
and demolition of
former site
structures.

Weathering of hazardous building
materials such as lead paint, fibre
cement (containing asbestos) and
galvanised iron.  Potentially
present from former or current site
structures.  Also includes possible
use of pesticides near buildings.

Typically localised areas near current
and former structures in the industrial
areas.
(Soil media potentially affected)

Generally low to moderate
likelihood of soil contamination if
former structures contained
hazardous building materials,
which weathered into surrounding
surface soils.  Alternatively,
incorrect demolition procedures
may have resulted in possible soil
contamination with fragments of
weathered / friable building
materials.

Lead, zinc,
asbestos and
OCP.

Fill of unknown origin
and quality.

Fill soils potentially imported to
alter site levels and for
construction purposes or filling of
land.

Could affect various portions of the
residential properties (if any).
(Generally soil media potentially
affected)

Generally low likelihood of
contamination.  Based on the
information reviewed, extensive
filling activities have not been
identified.

TPH, BTEX,
PAH, OCP,
OPP, PCB,
heavy metals
and asbestos.
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Potentially
contaminating
land use /
activity
(see Figure 2)

Sub component Description Potential areas of environmental
concern

Likelihood of contamination* Potential
chemicals of
concern

COMMERICAL
/ BUSINESS /
INDUSTRIAL
AND SPECIAL
USES

Use and storage of
fuels / chemicals.

May include fuels such as petrol,
diesel and kerosene for use in
vehicles / plant; lubricants, oils
and grease used for the servicing,
cleaning and repairing of vehicles
/ plant and other industrial
chemicals (if any).
These could have been stored in
drums, cans, bottles or above
ground or below ground tanks.

Typically localised areas in areas
where these were stored or used.
Possibly larger areas if leakages
occurred from underground fuel tanks.
Four petrol service station sites were
identified within the study area and
these are shown in Figure 2.

(Soil and groundwater media
potentially affected)

Generally moderate to high
likelihood of contamination.  If
present, would typically be
expected to be localised in the
vicinity of the area where they
stored containers.  Would typically
be present in near surface soils in
areas where the chemicals were
stored.
Potentially deeper soil and
groundwater contamination may
be possible if fuels etc. stored in
underground storage tanks.

Fuels – TPH,
BTEX, PAH,
VHC.
Other – OCP,
herbicides.

Effluent leaks from
sewage treatment
plant.

Effluent discharges from the plant
and potential leaks from site
infrastructure.

One sewage treatment plant was
identified within the study area and is
located south-east of the township of
Berry.

(Soil and groundwater media
potentially affected)

Moderate to high likelihood of
contamination around site
infrastructure from leakages (if
they occurred) and disposal
practices.

Typically
nutrients and
pathogens.

(May also
include others
such as TPH,
BTEX, PAH,
OCP, OPP,
heavy metals
etc. if wastes
inappropriately
disposed).

Main roads and
railways.

Spillages of fuel, oils and illegal
dumping of materials.

The Princes Highway and the main rail
line.
(Soil media potentially affected)

Generally moderate likelihood of
contamination.

TPH, BTEX,
PAH, heavy
metals.

60021933 – Gerringong to Bomaderry Princes Highway Upgrade
Preliminary Contamination Assessment – August 2007 Page 22



Potentially
contaminating
land use /
activity
(see Figure 2)

Sub component Description Potential areas of environmental
concern

Likelihood of contamination* Potential
chemicals of
concern

OTHER Former tannery site. Would have been used for
treatment and tanning of animal
hides.

The tannery identified was apparently
located near the creek opposite the
David Berry Hospital off Beach Road in
Berry.  The exact property is not
known.
(Soil and groundwater media
potentially affected)

High likelihood of contamination
from treatment.

Chromium,
cyanide,
salinity, OCP,
OPP, arsenic.

Possible former
quarry site.

Anecdotal evidence noted the
presence of a former relatively
small quarry site that may have
been filled and used for road
works materials.  Could contain fill
of unknown origin and quality.

The site is located about 1.5 km north-
east of Berry on the eastern side of the
Princes Highway.  See Figure 2.

Moderate to high likelihood if the
quarry was filled with poor quality
materials.  Information regarding
the fill quality was not available.

TPH, BTEX,
PAH, OCP,
OPP, PCB,
heavy metals
and asbestos.

Other unknown site
activities

Other unknown activities which
may have been carried out that
had the potential to cause
contamination

All areas from unknown potentially
contaminating activities

Moderate likelihood of
contamination due to the number
of private properties within the
study area.

TPH, BTEX,
PAH, OCP,
PCB, heavy
metals and
asbestos and
others

Notes:
* It is important to note that this is not an assessment of financial risk associated with the AEC in the event contamination is detected, but a qualitative assessment of probability of contamination

being detected at the potential AEC, based on the site history study and site observations.
TPH = total petroleum hydrocarbons, BTEX = benzene, toluene, ethylbenzene, xylene, PAH = polycyclic aromatic hydrocarbons, heavy metals = arsenic, cadmium, chromium, copper, lead, nickel,
mercury, zinc, OCP = organochlorine pesticides, OPP = organophosphate pesticides, PCB = polychlorinated biphenyls
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7.0 Conclusions and recommendations
The assessment has generally identified that the predominant land use over the study area is rural.
Smaller proportions of lands zoned as residential, commercial, business, industrial and special uses
have also been identified closer to Gerringong, Berry and Bomaderry.

The information reviewed as part of this preliminary assessment, including persons interviewed, did
not identify the presence of ‘major’ potential contamination issues such as large waste dumps,
landfills, chemical manufacturing plants; fuel depots etc.  With any land use there is always a potential
for some form of land contamination from past or present activities.  Based on the site history
information and site observations several general potential Areas of Environmental Concern (AEC)
and associated potential Chemicals of Concern (COCs) that are typically associated with the each
land use / activity have been identified.

Overall the majority of the study area is considered to have a low likelihood of being affected by
contamination that would preclude redevelopment for road purposes.  Areas that may be more
problematic with respect to the management of contamination issues (if any) may include:

a) Rural areas near former structures, storage and filled areas;
b) Areas near the sewage treatment plant at Berry;
c) The former quarry site located about 1.5 km northeast of Berry on the eastern side of the Princes

Highway; and
d) Developed areas such as residential, commercial, industrial etc.

The holding of interviews with local residents was not part of this study.  Local residents are generally
a valuable source of local historical information for a broader scale study such as this.  Given the
nature of the local area it is likely that industries such as tanneries, saw mills and local landfills may
have existed that have not been able to be identified in this study.

It is recommended that a contamination assessment is carried out of the actual land / properties
proposed to be used for the final selected route alignment.  The assessment should be carried out in
accordance with guidelines endorsed by the NSW DEC which would include a more comprehensive
site history study and sampling and testing of soil and/or groundwater (as appropriate).

It is noted that small parcels of land that may be contaminated may have a high cost and time
consequence to the project and therefore it would be prudent to adequately assess for land
contamination as part of the final route selection.
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8.0 Limitations
The findings contained in this report are based on a limited site history study and site drive-over.  To
the best of our knowledge, they represent a reasonable interpretation of the general condition of the
study area at the time the investigations were carried out.

Only a limited number of sources were used to collate a brief history for the site.  Under no
circumstances, however, can it be considered that these findings represent the actual state of the site
at all points.
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Appendix A Site history
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Site history
Review of current aerial photographs

A review of aerial photography images from 2007 DigitalGlobe via Google Earth indicated the study
area was primarily used for rural land use.  Sources of potential contamination for individual properties
were not identified due to the image resolution.  Rural land use appeared to be for grazing and dairy
purposes with irrigation patterns evident.  No evidence of large scale crop farming was observed from
images.  Buildings and houses within residential, business and industrial areas were identified but the
specifics of the building materials and use of the structures could not be identified.

DEC records

There are no NSW DEC notices for the properties within the study area under the Environmentally
Hazardous Chemicals Act 1985 or the Contaminated Land Management Act 1987.

Discussions with local councils

Council records were not examined for this site history study due to the size of the study area and the
number of individual properties encompassed by it.  Shoalhaven City Council and Kiama Municipal
Council employees had indicated that due to the sensitive nature of the information required, they
were unable to supply sufficient information about previous land use of the study area to assess
whether the land has potential for contamination.  Discussions with a Shoalhaven City Council
employees indicated a list of possibly contaminated properties based on ‘prescribed former land use’
does not exist for the area.  Specific properties within the study area were not supplied, however,
generally speaking properties zoned as either rural land use or within the railway corridor may be
classified as possibly being contaminated.  The employee was also able to confirm that no nightsoil
facilities or sheep / cattle dips were known to the area in question.

Interviews

Long term resident from Nowra

There was no recollection of any major industrial activities between Bomaderry and Berry.  The land in
that area was always predominantly rural as long as they could remember.

Cattle and dairying were the main activities.  There were no cattle tic dips that they could ever recall.
They also specifically mentioned that there were no abattoirs, tanneries, fuel depots or landfills that
they could recall.

The resident indicated that there may have been an old quarry off Cedar Road in Meroo Meadow that
my have been filled but was not certain.

RTA personnel

Two RTA personnel with knowledge of the area (15 to 20 years) were contacted.  In general they
indicated that the areas of the study site that they knew about had generally been similar to their
current use and generally comprised rural grazing / dairying land.

One staff member indicated that they thought a former small quarry was located north of Berry near
the Princes Highway.

Information available on the Internet

Historical information available from the internet that was considered relevant to the study follows.
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