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5.0 The existing environment

An understanding of the characteristics of the existing natural and social-economic environment is essential to
provide base information for assessment of route options.  This chapter describes the existing biophysical, social
and cultural environment of the study area.

5.1 Biophysical environment

The description of the biophysical environment includes terrestrial and aquatic ecology, topography, geology and
soils, flooding and drainage, water quality, climate and air quality and the social and cultural environment includes
cultural heritage, land use, noise and vibration and urban design, landscaping and visual amenity.

5.1.1 Topography, geology and soils

5.1.1.1 Topography

The study area, extending from the Mount Pleasant lookout north of Gerringong to the intersection of
Cambewarra and Moss Vale roads with the Princes Highway at Bomaderry, involves two main regional
topographic settings:

• The undulating hills, and their associated foothills, to the northwest of the South Coast railway.

• The Shoalhaven lowland plain that extends southeast beyond Coolangatta towards the Shoalhaven
Bight.

The elevated north-western portion of the study area has been influenced by the Cambewarra Mountain Range.
Compared with the Illawarra Range (north of Mount Pleasant at Kiama), the Cambewarra Range is a narrow low
range that runs roughly parallel with the coastline.  The lower slopes of this range extend into the study area as
the ridge lines approaching Berry.

Harley Hill and Toolijooa Hill lie disjointed from the Cambewarra Range towards the eastern part of the study
area.  The prominent high points within the study area include Mount Pleasant (reduced level 200 m), Toolijooa
Hill (reduced level 130 m), Harley Hill (reduced level 140 m) Foxground (reduced level 120 m) and Tomlins Hill
(reduced level 136 m).

A ridge of moderate elevation, from Foxground to Toolijooa Hill and a flatter ridge to the south-west of Toolijooa
Hill, separates the Broughton Creek floodplain from the Crooked River floodplain.

Many secondary streams and creeks migrate from higher elevations within the Cambewarra Range.  These
secondary creeks and streams generally flow to the south-east 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
reduced level five metres, 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 south-east of Berry and tributary valleys to the north and north-east of Berry.  Broughton Creek is the
dominant watercourse in this area extending back to the escarpment slopes to the north and north-east in the
areas of Broughton, Broughton Vale and Bundewallah, and Jaspers Brush and Meroo Meadow areas to the south
and south-east of Berry.  Broughton Creek flows across a broad floodplain in a southerly direction, flowing into the
Shoalhaven River about five kilometres 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 south-
west of Gerringong, generally between Toolijooa Road or the Princes Highway and the railway line.  Crooked
River originates in the Broughton Vale highlands and flows south-east across the Crooked River floodplain and into
Crooked River coastal lagoon.

Omega Flat

Omega Flat is situated between Gerringong and Mount Pleasant Ridge in the northern part of the study area.  It is
a lowland marsh / floodplain that is regularly inundated during periods of high rainfall.  Fluvial sediments originating
from Ooaree Creek and general runoff from Gerringong, the Princes Highway and surrounding pavement areas,
contributes to the area’s accelerated rate of infilling.

5.1.1.2 Geology

Coffey Geosciences were engaged as part of the study team to investigate the geotechnical attributes of the study
area.  The Preliminary Geotechnical Report is provided in Appendix B and a summary of the ground conditions in
the study area that potentially affect feasible route options is provided in Figure 5.1.

Local geology

The geology present within the study area corresponds to the Permian Shoalhaven Group, which may be sub-
divided into two subgroups, the Gerringong Volcanics and the Berry Formation (Rose, 1966).

The younger Gerringong Volcanics Subgroup comprises Broughton Tuff and Kiama Tuff, which are found in the
north-eastern section of the study area, at Mount Pleasant Ridge, and further south following ridgelines through
Toolijooa Hill and high points to Harley Hill.  The Berry formation comprises Budgong sandstone and siltstone,
sandstone and interbedded shale, and occurs south-east of the Crooked River.

Fluvial, estuarine and marine sediments of the Shoalhaven lowland plain overlay the sedimentary rocks of the
Shoalhaven Group.  Generally the sediments comprise thin, recent floodplain sediments (mud, silt, sands and local
gravels) overlying estuarine muds, sands and clays.  These are generally found underlain by alluvium and associated
transported soils.

The estuarine soil deposits occur in the north of the study area in the vicinity of Omega Flat.  It is also highly
probable that this same soil occurs on the floodplain in the eastern fringe of the study area, near Crooked River,
Flying Fox Creek and Jaspers Creek.  The surface appearance of this unit within the study area comprises mainly
low lying swales and semi-permanent swamps.  Acid sulphate soils are commonly found in this unit.
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Figure 5.1 Summary of ground conditions
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5.1.1.3 Acid sulphate soils and soft soils

Figure 5.1 shows the locations in the study area that are likely to contain acid sulphate soils.  This figure
incorporates data obtained from acid sulphate soil risk mapping undertaken by the Department of Water and
Energy (previously the Department of Natural Resources) and testing undertaken by Coffey Geosciences.  Areas
mapped as “high risk areas” for encountering acid sulphate soils are generally indicative of areas underlain by soft,
compressible soils.  The main areas of high risk include:

• The Ooaree Creek floodplain, north-west of Gerringong.

• The Crooked River floodplain, east of Toolijooa Road, south of the current Princes Highway and south-
west of Gerringong.

• The Broughton Creek floodplain east of Berry.

• The Shoalhaven River / Broughton Creek floodplain, between Berry and Bomaderry and generally lying
to the south or east of the current South Coast railway line.

5.1.2 Flooding and drainage

5.1.2.1 General

A study of flooding and drainage has been undertaken as part of this project and details are included in the
Preliminary Hydrology / Hydraulics Report (Appendix K). Figure 5.2 illustrates watercourses and floodplains in
the study area.

The study area incorporates part of the expansive floodplain of the Lower Shoalhaven River and Broughton Creek,
Crooked River, Ooaree Creek (Omega Flat) as well as other minor watercourses.

5.1.2.2 Surface drainage

There are several main drainage watercourses and floodplain areas within the study area which include:

• Omega Flat.

• Crooked River.

• Broughton Creek (upper catchment).

• Berry floodplain area.

• Shoalhaven River (upper catchment).

The surface drainage associated with these areas is further described below:

Omega Flat

Omega Flat is located north of Gerringong near Werri Beach.  Ooaree Creek crosses Omega Flat and the Princes
Highway before discharging into the ocean via Werri Lagoon.  The Princes Highway flood immunity is influenced
by Ooaree Creek as well as the levels of the tidal Werri Lagoon.

Crooked River

The route options cross Crooked River and several minor tributaries of the Crooked River.  The river enters the
ocean at the northern end of Seven Mile Beach adjacent to Black Head and Gerroa.  In the lower reaches south of
the railway line, floodwaters spread out across the low lying area between Beach Road, Gerroa Road and the
railway line.

Broughton Creek (upper catchment)

Broughton Creek (upper catchment) upstream of Berry transverses the study area in a southerly then westerly
direction.  The catchment consists predominately of rural pastures below steeper forested hillsides.  The
dominating land-use is agriculture.  The creek’s catchment area upstream of Berry is approximately 30 km2 which is
predicted to produce a 1 in 100 year annual recurrence interval discharge of approximately 760 m3/s.

Berry floodplain area

Berry is located on floodplain land adjacent to the confluence of two major creek systems; Broughton Mill Creek
and Bundewallah Creek.  The catchment consists predominately of rural pastures below steeper forested hillsides.
The dominating land use is agriculture.

Bundewallah Creek located to the north of Berry flows eastwards under a bridge at Woodhill Mountain Road to
join Broughton Mill Creek.  From the confluence with Bundewallah Creek, Broughton Mill Creek flows southwards
under an existing bridge at the Princes Highway, then under a second bridge at the railway line before running to
the south of Berry.  Downstream and to the east of Berry, Broughton Mill Creek flows into Broughton Creek,
which in turn flows southward into the Shoalhaven River.

Connollys Creek enters Bundewallah Creek upstream of the confluence with Broughton Mill Creek.  Bundewallah
Creek and Connollys Creek have catchments of approximately 1500 ha and 630 ha respectively.  Broughton Mill
Creek has a catchment of approximately 2000 ha immediately upstream of the confluence with Bundewallah
Creek.  At the railway bridge, approximately 500 m downstream of the Princes Highway, the total catchment is
4400 ha.  The predicted 1 in 100 year annual recurrence interval discharge at the Broughton Mill Creek and
Bundewallah Creek confluence is approximately 1100 m3/s.  Broughton Creek at the railway bridge has a predicted
1 in 100 year annual recurrence interval discharge of approximately 1880 m3/s

Two unnamed creeks flow through Berry before joining Broughton Mill Creek.  Princess Creek is the name
associated with the watercourse which meanders eastwards through the Berry town centre, adjacent to Princess
Street, before joining Broughton Mill Creek.  At the north of Berry Princess Creek has a catchment of
approximately 68 ha, which increases to 116 ha at the confluence with Broughton Mill Creek.  Albert Creek is the
name associated with the creek which flows adjacent to Albert Street.

Shoalhaven River

The existing Princes Highway alignment is outside of the floodplain of the Shoalhaven River in this region.  Existing
flooding characteristics in the southern part of the study area are defined in the Lower Shoalhaven River Flood
Study (April 1990).  Shoalhaven City Council utilises this document for the determination of flood planning levels
for development in the Lower Shoalhaven River floodplain.  This study covers the lower section of the Shoalhaven
River from approximately 10 km upstream of Nowra to the Pacific Ocean outlets, and includes the section of
Broughton Creek downstream of Coolangatta Road.



Gerringong to Bomaderry Princes Highway upgrade – Route Options Development Report Page 30
November 2007
Maunsell Australia Pty Ltd

Figure 5.2 Watercourses and floodplains
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Groundwater characteristics of the study area

From the limited piezometric data and variable geographical formations found in the study area, it is not possible
to accurately determine groundwater divides and aquifer geometry.  However, based on the available borehole
data and geological mapping, it can be assumed that study area is characterised by relatively shallow unconfined
groundwater which would be expected to closely mimic the natural topography.  Due to undulating terrain, a
number of sub-basins would be expected, superimposed on the regional system.  This unconfined water table may
include some areas of perched water table.  Several boreholes indicate possibly confining layers below the
unconfined aquifers comprising clays or hard sandstones.

Below this are several different confined or semi-confined water bearing layers, mainly within fractured shales and
sandstones within areas of the Berry formation, and within fractured tuff and basalt in areas characterised by
Gerringong volcanics.  These deeper aquifers are accessed by the majority of licensed bores within the study area
generally at depths ranging between 15 m and up to 50 m below ground level.

5.1.3 Water quality

Field investigations of water quality in the study area were undertaken by The Ecology Lab from the 29 January to
the 1 February in the study area’s three distinct drainages; Ooaree Creek, Crooked River and Broughton Creek.
Refer to the Preliminary Biological Report - Aquatic Ecology and Water Quality Management Report (Appendix
H) for further details.

Physico-chemical water quality properties were recorded in situ from the major watercourses in each of the three
drainage systems.  Collected samples were analysed for nutrients, oil and grease, organochlorine pesticides, heavy
metals, suspended solids, chloride and sulphate.

Previous studies indicated that land uses including agriculture and grazing have had deleterious impacts on water
quality, with many parameters exceeding guidelines for the protection of aquatic ecosystems.  The analysis of
water samples collected by this study revealed similar patterns.

There was not a significant difference among watercourses with respect to water quality.  Nearly all creeks lie
adjacent to cleared land used for agricultural purposes and most recorded values of total phosphorus and
dissolved oxygen that exceeded Australia, New Zealand Environment Conservation Council threshold values for
the protection of aquatic ecosystems.

All sites had levels of organochlorine pesticides and trace elements that were below Australia, New Zealand
Environment Conservation Council thresholds with the exception of copper at Crooked River.  Values for
suspended solids, oil and grease were also much greater at Crooked River than any other site.  The in situ water
testing revealed most waterways had pH and salinity levels within acceptable limits, but dissolved oxygen values
were almost universally less than the Australia, New Zealand Environment Conservation Council lower threshold
for the protection of ecosystems.

5.1.4 Terrestrial ecology

Biosis Research undertook a desktop examination; field surveys; and constraints mapping of flora and fauna in the
study area to assess relative ecological values and rank lands within the study area in terms of conservation
significance.  A copy of the Preliminary Biological Report- Flora and Fauna is provided in Appendix G and a
summary of the findings is included in Figure 5.3.

5.1.4.1 Plant communities

Existing vegetation mapping (Department of Environment and Climate Change 2005b (previously the Department
of Environment and Conservation)) provided background information and was updated and amended based on
ground-truthing.  15 plant communities were identified within the study area (Table 5.1).

Seven plant communities are part of an Endangered Ecological Community listed on the NSW Threatened Species
Conservation Act 1995: Estuarine fringe forest, Floodplain swamp forest, Illawarra lowland woodland, South Coast
grassy woodland, Subtropical complex rainforest, Subtropical dry rainforest and Coastal sand swamp forest.

There are no plant communities present that form part of an Endangered Ecological Community listed under the
Commonwealth Environment Protection and Biodiversity Conservation Act 1999.

Table 5.1 Plant communities of the study area

Conservation status
Plant community

TSC* Act EPBC* Act
Equivalent EEC*

Cleared land and paddocks

Coastal sand swamp forest EEC* - Swamp sclerophyll forest

Currambene lowlands forest - -

Estuarine fringe forest EEC* - Swamp oak floodplain forest

Floodplain swamp forest EEC* - Swamp oak floodplain forest

Illawarra gully wet forest - -

Illawarra lowland woodland EEC* - Illawarra lowlands grassy woodland

Riverbank forest EEC* - River-flat eucalypt forest

South Coast grassy woodland EEC* - Illawarra lowlands grassy woodland

Subtropical complex rainforest EEC* - Illawarra subtropical rainforest

Warm temperate layered forest - -

Subtropical dry rainforest EEC* - Illawarra subtropical rainforest

Coastal sand forest - -

Coastal warm temperate rainforest - -

Southern lowland wet forest - -

*EEC = Endangered Ecological Community

*TSC = Threatened Species Conservation Act 1995

*EPBC = Environmental Protection and Biodiversity Conservation Act 1999

5.1.4.2 Plant species

A total of 370 species were recorded in the study area, comprising 306 (83 per cent) native species and 64 (17
per cent) exotic species including nine species of noxious weeds.
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Figure 5.3 Summary of terrestrial ecology
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Figure 5.3 cont’d Summary of terrestrial ecology
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31 threatened flora species have been recorded within 10 km of the study area.  Three threatened flora species
have been recorded in the study area: Daphnandra sp. 'Illawarra', Eucalyptus langleyi and Zieria granulata.  In
addition, potential habitat for another 10 threatened plant species was found within the study area: Acacia
terminalis ssp. terminalis, Cryptostylis hunteriana, Cynanchum elegans, Galium australe, Irenepharsus trypherus,
Pomaderris parrisiae, Pterostylis gibbosa, Solanum celatum, Syzygium paniculatum and Thesium australe.

Zieria granulata

Large numbers of this species were recorded during the current survey and by Muston & Associates (1991) during
surveys for the Gerringong to Berry Route Selection Study.  Data from the Zieria granulata Recovery Plan
[Department of Environment and Climate Change, 2005 #2981] estimates a total population of at least 2410
plants in the study area.

The population represents the southern-most occurrence of the species and occupies the rocky outcrops of
Toolijooa ridge and the lower escarpment slopes.  For these reasons, the population of Zieria granulata within the
study area is considered to be highly significant and of extremely high conservation value.  Additional sites within
two kilometres of the study area appear to support relatively few plants, with the maximum containing count
information being 27 plants.

5.1.4.3 Fauna

A total of 158 animal species were recorded within the study area during the current survey.  Native fauna
comprised seven frog, nine reptile, 103 bird and 29 mammal species.  Introduced species accounted for 6.3 per
cent (10) of the total number of animals recorded, which included six bird and three mammal species.

67 threatened terrestrial animal species (previously recorded within 10 km of the study area on the Department
of Environment and Climate Change ‘Atlas of NSW Wildlife’) and 11 species of migratory bird (listed in the
Environmental Protection and Biodiversity Conservation Act protected matters database search for the local area)
are included in this assessment6.

5.1.4.4 Threatened species

10 threatened species, eight of which are new findings, were recorded within the study area during the current
surveys:

• Glossy black-cockatoo. • Large-eared pied bat.

• Gang-gang cockatoo. • Eastern false pipistrelle.

• Yellow-bellied sheathtail bat. • Eastern bent-wing bat.

• Eastern freetail bat. • Large-footed myotis.

• Grey-headed flying fox. • Greater broad-nosed bat.

Previous studies have also recorded the following three threatened species:

• Black bittern.

• Square-tailed kite.

• Yellow-bellied glider.

6 Note: threatened marine and pelagic (living in open oceans or seas rather than waters adjacent to land) species also recorded within the 10 km

search area were discounted from the assessment.

All of the species listed above are highly mobile and have large home-ranges and would use the study area to
obtain food and possibly shelter.  While some populations would occur as permanent residents (e.g. yellow-bellied
glider and square-tailed kite) others would move in and out of the study area in response to changes in food
resources and season (e.g. eastern bent-wing bat and gang-gang cockatoo).

5.1.4.5 Listed migratory species

Nine listed migratory bird species were observed or considered likely to occur in the study area.  These include:

• White-bellied sea-eagle. • White-throated needletail.

• Osprey. • Rufous fantail.

• Fork-tailed swift. • Clamorous reed-warbler.

• Black-faced monarch. • Latham's snipe.

• Satin flycatcher.

5.1.4.6 Endangered populations

Part 2 of Schedule 1 of the Threatened Species Conservation Act lists endangered populations of flora and fauna.
There are no endangered fauna or flora populations listed that occur within the study area.

5.1.4.7 Critical habitat

No areas of critical habitat for flora or fauna have been declared within the study area under either the
Environmental Protection and Biodiversity Conservation Act 1999 or the Threatened Species Conservation Act
1995.

One area of critical habitat for the plant species Zieria baeuerlenii may be declared under the Threatened Species
Conservation Act 1995, within the Bomaderry Bushland (to the south of the study area).  A total of 54 ha of the
230 ha remnant has been recommended for listing as critical habitat.

5.1.4.8 Wildlife corridors

The main corridor linkages within the study area are:

• Forest remnants extending from the escarpment into lower foothills along the western margin of the
study area.  These forest components are not part of a corridor across the study area, however, they are
the edges of a major regional corridor to the west of the study area and are likely to provide habitat for
a wide assemblage of native species. These include the Yellow-bellied glider, Olive whistler, Sooty owl,
Spotted-tailed quoll, Long-nosed potaroo and Grey-headed flying fox.

• A potential corridor comprising patches of distinct or partially linked vegetation along Toolijooa ridge
and Harley Hill, which is linked to some extent with vegetation along Broughton Creek.

• Broughton Creek flows from north to south and enters the study area near Foxground, passing east of
Berry and enters the Shoalhaven River between Bolong and Back Forest.  This is the only functional,
although fragmented, north-south corridor within the study area.  The vegetation comprises Illawarra
Gully Forest on the lower slopes to the north and Floodplain Swamp Forest and Coastal Sand Swamp
Forest on the flatter lowlands.

• Beach Road provides a narrow roadside corridor between Broughton Creek, east of Berry, and Seven
Mile Beach national park, east of the study area.
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These habitat corridors are likely to influence the movement and distribution of some species at the local scale,
particularly species that have restricted habitat components (e.g. rainforest) within and surrounding the study area.
Existing connections between habitat patches that occur on either sides and within the study area, should be
maintained thereby retaining the limited amount of available habitat for resident species and preserving ecological
functions.

5.1.4.9 Ranking of conservation significance

Although the majority of the study area comprises cleared grazing land of limited value for flora and fauna
conservation, there are a number of patches of native vegetation scattered across the landscape.  These mainly
occur along the foothills of the escarpment on the western side of the study area, on rocky ridges and slopes along
Toolijooa ridge, along creeks and also some patches of varying size at lower elevations.

Some of these vegetation patches contain Endangered Ecological Communities and threatened plant species.  The
vegetation patches would also provide habitat for some threatened fauna, particularly relatively mobile fauna such
as bats, and threatened microchiropteran bat species were detected within the study area during the course of the
field investigations.

A range of criteria were applied to assess relative conservation significance.  Areas consisting of cleared paddocks
were deemed of very low significance and therefore represent nil or low constraint to the construction of a new
highway.  Outside of the cleared paddocks, native vegetation was ranked from “ low” to “very high” in terms of its
relative significance to flora and fauna conservation within the study area.

5.1.5 Aquatic ecology

The Ecology Lab undertook a study of the aquatic habitats and fauna associated with the watercourses in the study
area.  Preliminary habitat assessments, results of fish surveys and potential impacts on threatened species were
used to define preliminary constraints.  Refer to the  Preliminary Biological Report - Aquatic Ecology and Water
Quality Management Report (Appendix H) for further details.

5.1.5.1 Aquatic habitats

The study area occupies the far north-eastern section of the Shoalhaven River Catchment (Environmental
Protection Agency 1997).  Extensive parts have been cleared for agricultural use such as grazing and dairy farming
resulting in considerable reduction of riparian vegetation.  Many of the low lying watercourses around the tidal
section of Broughton Creek had been modified for flood mitigation.

The northern part of the study area is composed of two minor drainages.  Ooaree Creek and the Crooked River
flow into Werri Lagoon and the Crooked River Lagoon respectively.  South-west of Currys Mountain the study
area is dominated by the drainage of Broughton Creek, a north-eastern coastal tributary of the Shoalhaven River.

Broughton Creek is fed by a number of smaller water courses that drain off the Illawarra ranges and a series of
smaller landforms to the east that separate the drainage from Foys Swamp and Coomonderry Swamp, the latter
of which is a State Environmental Planning Policy 14 coastal freshwater wetland.

South of Berry, and to the east of the Princes Highway and the railway, much of the floodplain has been altered by
flood mitigation works.  Broughton Creek is tidal along its course until just downstream of Berry, which lies within
the study area.  Downstream of the study area and the confluence of Broughton Creek and the Shoalhaven River
there are a variety of important estuarine wetland habitats such as; seagrass beds, tidal flats, saltmarsh and
mangroves (with many State Environmental Planning Policy 14 listed areas including the Comerong Island Nature
Reserve).

Each waterway was classified according to NSW Fisheries guidelines. Broughton Creek provides the most
important aquatic habitat within the study area as it is a Class 1 waterway along its length.  Jaspers Creek,
Broughton Mill Creek and some reaches of the Crooked River are all Class 2 waterways.  Of the remaining sites,
13 were classified as Class 3 and 7 were classified as Class 4.

5.1.5.2 Aquatic habitats adjacent to, or downstream of the study area

There are a number of wetlands downstream of watercourses that pass through or originate in the study area.
Potential impact of road construction that could impact on these downstream communities includes increases in
turbidity, decreases in water quality and water flow.  As such they have been considered in the assessment of
route options.

Ooaree Creek discharges into Werri Lagoon which contains beds of the seagrasses Ruppia sp. and Zostera
capricorni (West et al. 1985).  Sections of Werri Lagoon are included in the State Environmental Planning Policy
14 Wetland No. 371a (Chafer 1997).

Similarly, the coastal lagoon of the Crooked River contained populations of the seagrass, Z. capricorni (West et al.
1985), saltmarsh, intertidal flats (Chafer 1997) and a small section of mangroves (The Ecology Lab, 1999).

To the south of and adjacent to Foys Swamp, is the State Environmental Planning Policy 14 listed Coomonderry
Swamp.  Coomonderry Swamp represents one third of all semi-permanent coastal freshwater wetland habitat in
NSW (NSW National Parks and Wildlife Service 1998) and provides habitat for a diverse array of flora and fauna,
including many threatened species, such as the Green and Golden bell frog (Litoria aurea).

In Broughton Creek, but outside the study area, there is a relatively continuous mangrove community (Avicennia
marina) (NSW Fisheries 2004).  The section of the Shoalhaven River downstream of the confluence with
Broughton Creek supports a number of significant estuarine wetlands (many are State Environmental Planning
Policy 14 listed), including the Comerong Nature Reserve which is extremely important for seabirds and migratory
waders.

There are significant seagrass beds of Z. capricorni with some Halophila ovalis (West et al. 1985; NSW Fisheries
2004), mangrove habitat and saltmarsh communities, the latter of which appear to have declined in many places
since earlier surveys in 1985 (NSW Fisheries 2004, Umwelt 2005).

5.1.5.3 Aquatic fauna

Previous studies identified 36 fish species could potentially exist within the study area.  Of these, 33 are native
species and three are exotic species.  Two native species are listed as threatened (the Macquarie perch and the
Australian grayling).

The NSW Fisheries Management Act 1994 lists the Macquarie perch, Macquarie australasica as a vulnerable
species.  The Macquarie perch and the Australian grayling, Prototroctes maraena are listed under the
Environmental Protection and Biodiversity Conservation Act as endangered and vulnerable respectively.

5.1.5.4 Threatened species

Two threatened species, the Macquarie perch and Australian grayling, may occur within the study area.  Neither
species was observed by The Ecology Lab in February 2007.

Grayling prefer watercourses with low turbidity and gravel substrates, and occupy lowland waterways up into high
elevation reaches (McDowall 1996).  Grayling also inhabit estuarine and marine habitats for six months as juveniles.
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Macquarie perch are found in clear freshwater reaches containing deep rocky pools with upstream riffle and pool
sequences for spawning (Allen et al. 2003).  If populations of either species still persist within the study area they
are most likely to be found in the Class 1 and Class 2 waterways, which include estuarine reaches for the juvenile
grayling.

5.1.6 Climate and air quality

Holmes Air Sciences were engaged as part of the study team to conduct an air quality assessment of the study
area and input into the generation of feasible route options.  Refer to the Preliminary Air Quality Report
(Appendix J) for further details.

5.1.6.1 Atmospheric conditions relevant to dispersion modelling

Wind speed and direction

Assessing the air quality impacts of vehicle emissions requires information about the dispersion characteristics of the
study area.  In particular, data are required on wind speed, wind direction, atmospheric stability class7 and mixing
height8.

Meteorological data was available from two sites in the vicinity of the Prince Highway.  Data collected in 2000 was
collected from a site located at Gerroa tip, which is approximately five kilometres to the southwest of Gerringong.
The 2001 data were collected from a location on Beirnfels Road, approximately three kilometres to the southwest
of Gerringong. The data was collected by the Holmes Air Sciences on behalf of Veolia Water in 2000 and 2001.
Permission has been granted by Veolia Water to use the data for this assessment.

The data consist of hourly records of wind speed, wind direction and temperature and has been prepared into a
form suitable for dispersion modelling. The Beirnfels data has an unusually high percentage of calms (wind speed of
0.5 m/s or less) which has been attributed to some equipment malfunction in the spring and early summer.  For
this reason the data from the Gerroa tip was used in the air quality impact assessment.

At both locations, on an annual basis, the most common winds were from the west and north-east.  In summer
the winds are predominantly from the north-east, while in spring winds are predominantly from the west, west-
north-west and north-east.  In autumn and winter the winds are mainly from the west and west-north-west.  In
autumn there are also winds from the north-east. The annual average speed at the Gerroa tip was 2.4 m/s and
there is an existing high wind warning in an already trafficked area on the existing highway at the north of the study
area located at the top of the Kiama Bends.

5.1.6.2 Atmospheric stability

For the Gerroa tip dataset, a stability class was assigned to each hour of the meteorological data using concurrent
cloud cover information and the method of Turner (Turner, 1970).

7  In dispersion modelling stability class is used to categorise the rate at which a plume will disperse.  In the Pasquill-Gifford stability class assignment

scheme as used in this study there are six stability classes A through to F.  Class A relates to unstable conditions such as might be found on a sunny day

with light winds.  In such conditions plumes will spread rapidly.  Class F relates to stable conditions, such as occur at night time when the sky is clear, the

winds are light and an inversion is present.  Plume spreading is slow in these circumstances.  The intermediate classes B, C, D and E relate to

intermediate dispersion conditions.

8  The term mixed-layer height refers the height of the turbulent layer of air near the earth's surface, into which ground-level emissions will be rapidly

mixed.  A plume emitted above the mixed-layer will remain isolated from the ground until such time as the mixed-layer reaches the height of the

plume.  The height of the mixed-layer is controlled mainly by convection (resulting from solar heating of the ground) and by mechanically generated

turbulence as the wind blows over the rough ground.

Table 5.2 shows the frequency of occurrence of the stability categories expected in the area.  The most common
stability occurrences were calculated to be D class stabilities (20 per cent) which suggest that emissions will disperse
quickly for a large proportion of the time.

Mixing height was determined using a scheme defined by Powell (1976) for daytime conditions and an approach
described by Venkatram (1980) for night-time conditions.  These two methods provide a good estimate of mixing
height in the absence of upper air data.

Table 5.2 Frequency of occurrence of atmospheric stability classes at Gerroa tip (2000)

Stability class % occurrence

A (Unstable) 18.2

B (Intermediate) 14.1

C (Intermediate) 7.8

D (Intermediate) 21.1

E (Intermediate) 19.7

F (Stable) 19.1

Total 100

5.1.6.3 Other relevant climatic averages

Rainfall and temperature

The study area is close to the coast and has a temperate climate with average minimum temperatures during
winter rarely falling below of 6.2oc.  Average maximum temperatures are between 25.8oc (summer) and 15.8oc
(winter).  This climate is described as temperate with no dry season and a warm summer as is typical of Australia’s
south-eastern coastal regions.

Rainfall averages between 55 mm and 145 mm per month with much more of the rainfall occurring during
summer and autumn months, than during winter.  The total average annual rainfall has historically been 1134 mm
per year.  Intense rainfall is a characteristic of the region and in Gerringong the 1 in 20 year rainfall intensity for a
15 minute period is 156 mm/hr.

5.1.6.4 Fog and frost

Dew and frosts require very still air and clear skies.  Clear skies allow the heat radiated from the earth to go
straight out to space.  If the air is moving very slightly, the very cold air close to the ground gets mixed with the
warmer air above it.  This could lead to air falling below the dew point temperature through a greater depth.
When this happens, the water vapour condenses into water droplets that are suspended in the air, with visible fog
the result.  Fogs are most common near lakes and rivers where there is plenty of moisture in the air and on clear
mornings after rain.  A fog that forms in this way is called a radiation fog.  There is another type of fog called
convection fog, which is the type of fog that occurs on Bulli Tops.  This type of fog can be more variable for
shorter and longer periods and is not as restricted to time of day.  Convection fog forms higher in the air when
rising warmer air meets cooler air.

The study area experiences conditions suitable for the formation of fog, although the processes can be very site
specific and rely upon the atmospheric moisture content and the exposure to solar radiation.
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A detailed fog study is currently being undertaken including installation of remote fog monitors.  Two monitoring
stations have been set up to identify the frequency of fog events.  Information gathered during this study will be
used to inform the preferred route selection process and the subsequent environmental assessment as the project
progresses.

5.1.6.5 Local air quality

The closest Department of Environment and Climate Change monitoring station was located at Croom Road in
Albion Park, approximately 15 km north of Gerringong.  This site was decommissioned early in 2005 and a new
station was commissioned at Terry Reserve (Albion Park South) in December 2005.  No data are currently
available from the Albion Park South site.

Refer to the Preliminary Air Quality Management Report (Appendix J) for further details.

5.1.7 Existing major infrastructure and utilities

A network of major utility and service infrastructure traverses the study area.  This infrastructure is described
below and shown in Figure 5.4.

5.1.7.1 South Coast railway

The South Coast railway extends from Waterfall in southern Sydney to Bomaderry.  From Waterfall to Kiama the
line is electrified.  From Kiama to the terminus at Bomaderry the line is non-electrified.  The railway services the
towns of Gerringong, Berry, and Bomaderry with regular passenger services.

Generally the railway is located on the south-eastern boundary of the study area and is remote from the existing
Princes Highway alignment.  Adjacent to Gerringong, the railway parallels the Princes Highway for a length of
approximately two kilometres.  A level crossing of the railway is provided at Fern Street which serves as a
northern road access for Gerringong.  A rail overpass at Belinda Street provides a southern road access to
Gerringong.  At Berry the railway skirts the southern extent of the town and underpasses are provided for local
roads.  For much of its length the railway is constructed on embankment in order to provide flood immunity.

5.1.7.2 Eastern Gas Pipeline

The most significant gas asset in the study area is the Eastern Gas Pipeline owned and operated by Alinta.  The
Eastern Gas Pipeline was constructed in 2000 and runs from northern Victoria to Western Sydney.  It is a 450 mm
diameter 15 MPa main buried at a depth between 900 and 1200 mm.  The main traverses almost the entire study
area and crosses the existing highway twice.  The Eastern Gas Pipeline follows a similar alignment to the 132 kV
transmission line from Bomaderry to north of Berry.  Between Berry and Gerringong, the Eastern Gas Pipeline
alignment deviates towards the railway line, tracks along the railway line for a short section, then diverges
northward from the railway line and the highway in the vicinity of Belinda Street.

Agility also own and operate a reticulation network in the Bomaderry industrial area.  This network is fed by a
main from the Bomaderry offtake of the Eastern Gas Pipeline and crosses the existing highway at Pestells Lane.

5.1.7.3 Electrical transmission lines

Integral Energy own and operate an overhead 132 kV transmission line that tracks inside the study area on the
western side of Bomaderry and Berry.  This is a twin line supported on timber poles.

A 33 kV transmission line generally tracks adjacent to the railway line from Gerringong to Berry.  North of
Gerringong, the line splits in two with one branch following the existing highway and another tracking true north.
South of Berry the line diverges from the railway line, crosses the existing highway at Croziers Lane, and tracks
between the western side of the existing highway and the edge of the study area to Bomaderry.

Integral Energy also own and operate an overhead 11 kV network and local low voltage distribution network
which corresponds to the local road network over the entire study area.

Neither the 33 kv or the 11 kv electrical lines influence the selection of route options.

5.1.7.4 Sewer and water

The study area is bisected by the boundary between Kiama and Shoalhaven Local Government Areas.  This
boundary also defines the jurisdictions for Sydney Water and Shoalhaven Water.  Sydney Water jurisdiction
includes Kiama Shire Council.  Shoalhaven Water is a business unit of Shoalhaven Council.

Sydney Water

Sydney Water operates a sewer and water network in Gerringong and Gerroa on the eastern side of the railway
line.  Water is provided to Gerringong from the Gerringong reservoir located at the northern extremity of the
study area.  A Sydney Water 375 mm diameter main follows the eastern side of the existing highway from Mount
Pleasant to Rose Valley Road.  South of Rose Valley Road it crosses to the western side, where it remains until
Fern Street, where it again crosses and follows Fern Street into Gerringong and on to Gerroa.   There are no
other water mains in the study area within the Kiama Local Government Area.

The sewerage network in Gerringong culminates at the Gerringong Gerroa Wastewater Treatment Plant south of
Crooked River outside the study area.  The Gerringong Gerroa Wastewater Treatment Plant does not discharge
to the ocean.  Advanced tertiary treated effluent is pumped to Sydney Water owned grazing land between the
railway line and the existing Princes Highway where it is used to irrigate pasture.  The effluent re-use irrigation
scheme covers a substantial area east of Sharpes Lane in the Toolijooa area.  The scheme is operated by Veolia
Water.  The treated effluent pipeline is the only significant sewer line in the study area within the Kiama Local
Government Area.  Mitigation measures such as compensatory land would have to be purchased for any route
options which effect the operations of the effluent re-use irrigation scheme.

Shoalhaven Water

Shoalhaven Water operates a sewer and water network in the Shoalhaven Local Government Area.  This includes
the towns of Berry and Bomaderry.  Water is provided to Berry from reservoirs located on Kangaroo Valley Road,
approximately 400 m west of the intersection with Bundewallah Road.  Two asbestos cement mains leave the
reservoir and track Kangaroo Valley Road to the intersection with North Street.  They then track North Street to
the intersection with George Street.  Water is supplied to Bomaderry from a reservoir located outside the study
area and the supply line is not affected by the upgrade.

A Nowra to Berry trunk main is located between the railway and the eastern side of the Princes Highway.  The
main is located within the road boundary between Jaspers Brush Road and Meroo Road.  There are various PVC
(polyvinyl chloride) mains crossing the highway to service properties on the western side.

The sewer network in Berry extends as far east as Pulman Street, as far north as North Street, and up Kangaroo
Valley Road.  The network culminates at the Berry Wastewater Treatment Plant off Wharf Road, south of Berry.
The Wastewater Treatment Plant discharges to Broughton Creek.  The sewer network in Bomaderry discharges
to the Bomaderry Wastewater Treatment Plant located on Bolong Road, southeast of the study area.  Properties
outside of the urban centres are not serviced by the sewer network.
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Figure 5.4 Major public utilities
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5.1.7.5 Telecommunications

Optus

A Sydney-Melbourne fibre optic cable traverses the study area on a similar alignment to the Eastern Gas Pipeline
and 132 kV transmission line south of Berry.  North of Berry, the cable alignment is similar to the Eastern Gas
Pipeline alignment.

Telstra

The major Telstra asset located in the study area is a Sydney-Melbourne optic fibre cable which is generally aligned
with the railway entering Gerringong.  The cable tracks through Gerringong and re-joins the eastern side of the
railway in the vicinity of Belinda Street.  It then follows the southern side of the railway line to Bomaderry.

Telstra also own and operate inter-exchange network cables between telephone exchanges which carry high
volumes of data between Berry and Kangaroo Valley and Berry and Nowra.  These are also optic fibre cables.

The Telstra optic fibre cables are shown in Figure 5.4.

5.2 Social and cultural environment

5.2.1 Indigenous heritage

Navin Officer Heritage Consultants have been engaged as part of the study team to assess cultural heritage in the
study area and input into the route options development process.  Navin Officer’s assessment includes both
Indigenous heritage and non-Indigenous, European heritage constraints.

A copy of the Preliminary Cultural Heritage Report is provided in Appendix I and gives a detailed history of
Aboriginal occupation of the Illawarra region and their interactions with and displacement by European settlers.  A
summary of the heritage constraints with potential to impact on the development of route options is provided in
Figure 5.5.

Today, Aboriginal people live throughout the Illawarra and South Coast as residents of the larger town and cities –
Bega, Nowra and Wollongong, as well as maintaining communities on former reserves, and are found throughout
the region in family groups.  Communities of Aboriginal people are located at Orient Point (Jerrinja), Wreck Bay
and Wallaga Lake, as well as on “ informal reserves” such as Browns Lane near Nowra and Murray’s Flats outside
Bega.

5.2.1.1 Places of known or reported historical and cultural Aboriginal significance

Four known or reported places which have, or may potentially have, historical and cultural significance to the local
Aboriginal community occur in the study area:

• Two historical encampments at Berry and Broughton Village.

• Two cosmological, ceremonial and story places - the “Little Mountain” or “Dicky Wood’s Meadow”
Battle ground and Toolijooa Hill.

In addition, two European buildings in the study area, the David Berry Hospital and Bomaderry Children’s Home,
have significance to Aboriginal people.

Historical encampments

The following historical encampments occurred in the study area:

• Berry Encampment: A former historic encampment, was located on the western flats of Broughton Mill
Creek, where the Berry Bowling Club is now situated (Barbara Timberry in December 2004).

• Aboriginal encampment at Brookside (Broughton Village): Information collected from a local community
questionnaire for a previous highway upgrade option analysis revealed a local oral tradition that,
“Aboriginal people were known to have camped along the banks of Broughton Creek in the vicinity of
“Brookside” at Broughton Village until at least the turn of the century” .  It was added that, “artefacts
have been observed and collected in this area in the past” , suggesting that this location also was
occupied in prehistory (Donlon 1991a:12).

Cosmological, ceremonial and story places

The Little Mountain or Dicky Wood’s Meadow

An Aboriginal battle ground is recorded within the study area, in the vicinity of Broughton Village.  This information
comes from notes made in 1900 by Archibald Campbell from various interviews with a Shoalhaven Aborigine
known as Buthring (in Organ 1990:470).

Campbell writes, “Buthring says that one of the main battlefields the blacks used in the olden times was “The Little
Mountain” or “Dicky Wood’s Meadow” beside the creek, on the east side of Broughton Village.  He said the
different tribes from all directions used to fight there – mostly about women matters.  “Lots” of blacks were killed
there in battle, and buried here and there about” (in Organ 1990:470).

Toolijooa ridge

Toolijooa ridge is a locally prominent ridgeline which extends southwards from Currys Mountain, to the east of
Foxground, to Toolijooa and Harley Hill in the south, adjacent to Foys Swamp on the coastal plain.  Information
collected from a local community questionnaire for a previous highway upgrade option analysis revealed a local
oral tradition that, “an old cattle trail now running along Toolijooa ridge and down towards the coast actually
follows an old Aboriginal trail which had its origins in Foxground” .

In addition, “on Toolijooa Hill, close to this trail, there is thought to be a fairly open area associated with a stand of
Lilli Pilli trees, a stone arrangement and bora ring.  Stone artefacts have also been found by locals on the north
saddle close to this trail” (Donlon 1991:13).

This information is supported by a note on the Department of Environment and Climate Change site card for site
52-5-0399 compiled by Stuart Huys in 1999 during the Eastern Gas Pipeline investigations.  He notes that
artefactual deposits identified on the [Toolijooa – Harley Hill] spur are probably representative of “ sporadic
movement” by Aboriginal people utilising the spurline as an “occasional walking route from the coastal hinterland
down to the coastline around Gerroa” (Department of Environment and Climate Change site card no. 52-5-
0399).
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Figure 5.5 Summary of heritage constraints
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Figure 5.5 cont’d Summary of heritage constraints
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5.2.2 European heritage

There are 62 recorded European heritage items in the vicinity of the study area listed on nine separate heritage
registers and schedules (Figure 5.5).  When duplicated listings from the eight separate heritage schedules are
combined there is a total of 34 historical heritage items in the vicinity of the study area.

Of the 34 listings, 27 are within, or in the immediate vicinity of, the Berry Town precinct.  Two are specific listings
on both statutory and non-statutory heritage schedules:

• Alne Bank Homestead, Rose Valley, Gerringong, is listed on the Kiama Local Environmental Plan 1996,
the Register of the National Estate, the NSW Heritage Inventory and the National Trust of Australia
(NSW).

• Renfrew Park Estate, Princes Highway Gerringong is listed on the Kiama Local Environmental Plan 1996,
the NSW Heritage Inventory and the National Trust of Australia (NSW).

Two of the listings cover broad areas, both of which are non-statutory heritage listings – listed on the register of
the national estate and classified by the National Trust of Australia (NSW):

• Berry District Landscape Conservation Area.

• Dry Stone Walls Conservation Area.

One listing, the Hindmarsh Family Cemetery, at the rear of Alne Bank Homestead, in Rose Valley, is a Non-
Statutory Heritage Listing classified by the National Trust of Australia (NSW).

Due to the paucity of detailed information contained in several of the above heritage schedules (for example, the
dry stone walls conservation area), the findings of this desktop review need to be confirmed through contact with
the relevant organisations and, as necessary, ground truthing in the field.

5.2.2.1 Shoalhaven City Council Heritage Study 1995 to 1998

In addition to the above 34 historical heritage items recorded on statutory and non-statutory heritage schedules,
142 items were identified in the Shoalhaven City Council Heritage Study 1995 to 1998 (Peter Freeman P/L 1998)
as being in the current Gerringong to Bomaderry study area and as warranting heritage recognition.

Of the 142 listings, 119 are within, or in the immediate vicinity of, the Berry town precinct.  Nine are in the area of
Meroo Meadow, nine are in the area of Jaspers Brush, two are in the area of Broughton Vale, two are in the
vicinity of Broughton Village and one, the Berry / Bolong pastoral landscape, covers a broad area to the west and
south of Berry.

Of those listings 123 are identified as having local heritage significance and six are identified as having regional
heritage significance:

• A former Presbyterian Manse, 36 Victoria Street, Berry.

• A mid twentieth-century house and pool, 60 Queen Street, Berry.

• Woodside Park farm and gatehouse, 94B Tannery Road, Berry.

• Mananga farmhouse, A40 Princes Highway, Berry.

• Glenloth, 96 Strongs Road, Jaspers Brush.

• A house at 66 Jaspers Brush Road, Jaspers Brush.

13 are shown as provisional listings that require further research to ratify their level of heritage significance.

As with the recorded heritage items, there is some lack of detailed information for a number of the listings in the
Shoalhaven City Council Heritage study (for example, No. 11 – English Oak, Tannery Road, Berry) and the results
of this desktop review will require confirmation through ground truthing in the field.

5.2.2.2 Kiama municipality

The Kiama Municipal Council has been conducting a review of non-Indigenous heritage items since 1998.  It is
currently in the final processes of developing a draft Local Environmental Plan amendment for heritage items and a
revised heritage schedule.  The council has provided details of 15 items from that draft that are within the
Gerringong to Bomaderry study area.

Of the 15 listings, three are within the Gerringong town precinct (the Gerringong Dairy Co-op and the old
Stationmaster’s House both in Belinda Street, and the former Toolijooa Schoolhouse on the corner of Victoria and
Belinda Streets) and the majority of the remainder are rural homestead sites.  All of the 15 listings are assessed as
having local heritage significance.

Of those 15 items, 14 are in addition to the above 34 historical heritage items recorded on statutory and non-
statutory heritage schedules, and one, Renfrew Park, is a duplication of an already existing statutory listing.

In general, neither the above heritage registers nor heritage studies have identified any potential archaeological
historical heritage places within the Gerringong to Bomaderry study area.  As with above ground historical heritage
places there is expected to be a considerable number of below ground archaeological sites / deposits within the
study area.

5.2.2.3 Predictive historical archaeology statement

Unrecorded historic sites and features of heritage significance that may occur within the study area include:

• Buildings and structures focused in towns and along the early centres and corridors of occupation,
industry, travel and transport.

• Structures of historical interest and heritage significance may be standing, ruined, buried, abandoned or
still in use.

• Standing commercial and public buildings are most likely to survive within the towns and urban
landscapes.

• Nineteenth-century structures, such as farm dwellings, outbuildings, selector's and timber-getters huts
may survive as standing buildings, ruins or archaeological deposits and are most likely to survive on less
developed rural properties, on early portion numbers, and in or near established farm building
complexes.

• Former timber mills and associated infrastructure such as timber pole structures, remains of machinery,
tracks and tramways may survive within state forests, and in valley clearings adjacent to forest areas.

• Traces of agricultural and industrial processing or extractive sites such as dairies, factories, and quarries
may be found throughout agricultural lands on the valley floor and adjacent low ranges.

• Railway sites, features and infrastructure will be focused along the rail corridor.

• Sites associated with early roads will be closely associated with early cadastral road reserves, watershed
ridgelines, and related to early river and creek crossing points.

• Archaeological sites such as the occupation remains of former dwellings including homesteads, houses
and huts, will be distributed in close association with land settlement patterns, and correlated with
favourable agricultural lands, trading nodes and transport corridors.

• Transport and access routes such as bridle paths, stock routes, and highway alignments of varying forms
and ages, may survive as abandoned remnants adjacent to modern transport routes, or as alignments
now followed by more modern or upgraded road and track infrastructure.
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• Old fence lines (such as post and rail fencing) may occur along road easement boundaries and farmlands.
Other indications of field systems, such as drainage channels and ridge and furrow ploughlands, are likely
to survive in low lying agricultural ground, especially in areas that are now used for grazing, rather than
cropping.

• Shipwrecks and the submerged remains of other structures or deposits, such as from wharves, jetties
and piers, are likely to occur on river and creek banks and beds.

Jetty wharf locations tend to cluster at towns and adjacent to industrial areas.

5.2.3 Land use and property

A Preliminary Land Use Report has been prepared as part of the route options development process and is
included in Appendix M.  Land use constraints that have the potential to affect route options development are
summarised in Figure 5.6.

5.2.3.1 Description of current land use

In terms of land area, the study area is predominantly made up of agricultural land uses, including vineyards, dairy
and crop farming.  As far as practical the types of agriculture as well as all other key land uses in the study area are
shown in Figure 5.6.  This figure provides a reasonable basis for the analysis of potential key issues associated with
either widening existing highway alignments or establishing new highway alignments as part of the upgrade.  The
key matters considered in the assessment of land use constraints include:

• Existing land uses (from aerial photography and site inspection).

• Future land uses (from review of existing strategy documents).

• Land ownership (from database of ownership provided by Kiama and Shoalhaven councils, 2007).

• Key issues (opportunities and constraints) presented by land uses identified.

• Potential mitigation measures to alleviate the key issues or potential impacts identified.

5.2.3.2 Agriculture

The predominant land use in the study area, in terms of land area, is agriculture.  Of the range of agricultural uses,
dairy is the most prevalent, which is due to the region’s soil, previous availability of land and climate being well
suited to use for dairy farming.  Other agricultural uses include horticultural activities such as corn, olives, coffee
and nurseries.  In recent decades, the region has experienced a shift towards diversification of agricultural land
uses, from traditional regional farming towards alternative uses of agricultural land, including organic farming and
vineyards.

Land classification

The Department of Primary Industries data classifies land on its suitability for agricultural production.  Land
classification maps are produced by evaluating biophysical, social and economic factors that influence the use of
land for agriculture.  A map of agricultural land use classifications for the study area is available in the Preliminary
Land Use Report (Appendix M).

In general, Class 1 lands are most suitable for agricultural production whilst Class 6 lands are least suitable.  Classes
1, 2 and 3 apply to lands that are suitable for productive agriculture (horticulture, dairy, vineyards and the like).

In the study area, land that is identified as either Class 2 or 3 is located in:

• The area to the north-east of Gerringong (mainly Class 2 with some Class 3 land).

• A large portion of the study area south of Gerringong, from Gerringong along the railway line to Beach
Road (Class 2).

• A large portion of the study area from north of Toolijooa along the south of the existing highway to
Berry (Class 2 with a small pocket of Class 3).

• The area to the north of Berry (Class 2 with a small area of Class 3).

• A significant portion of the study area to the south of Berry extending both sides of the railway line and
highway (Class 2).

• The area generally to the south of the existing highway, north of Bomaderry (Class 2).

• Significant portion of the study area immediately north of Bomaderry (Class 2).

Most of the study area between Bomaderry and Berry is Class 2 land, whereas between Gerringong and Berry
approximately half of the study area is Class 2 or 3 lands.  The following sections provide further discussion on the
implications for productive agricultural land uses in the study area.  The preferred route selection must consider
the impacts of route options on the continued productive use of all rural lands, with particular emphasis on the
Class 2 and 3 lands.

Dairy

Dairy land uses in the study area are generally focussed in the areas:

• To the west of the highway near Gerringong.

• Near the railway line from Gerringong to the southern extent of the study area;

• To the north and north-east of Bomaderry.

There are eight farmers in the Berry Dairy Co-op located within the study area who produce milk for South Coast
Dairy.  Disruption to these farmers could have an impact on the availability of South Coast Dairy milk supplies.

Dairy farming would be sensitive to severance as a result of a new alignment as it matches areas of Agricultural
Land Class 2, which is described as being suitable for regular cultivation.  Furthermore, in the planning focus
meeting, Kiama Council (2006) stated that council does not wish to fragment agricultural land into smaller parcels.
Another consideration is that within the one farm there are potentially different land values, e.g. high ground is
considered more valuable as residences are built on the high ground, machinery is located on the high ground and
cattle are sheltered on the high ground during flood events.  There is also different value placed on different
paddocks e.g. "night" paddocks are close to the farmstead and the farmers move the cattle there every night.

According to the councils, land in the study area has increased in value, which puts pressure on agricultural land
uses to remain productive in order to avoid sale as non-productive land in smaller allotments.  Council referred to
a Commonwealth Scientific and Industrial Research Organisation report completed in 2005, which states that the
climate will generally be hotter and drier, but rainfall will increase in the Kiama / Gerringong / Berry areas.

This means that agricultural land will again increase in value for use as farming.  This requires protection of larger
productive land holdings in this area to offset potential reductions in productivity in other areas of the state or
region.  The councils are aiming to restrict or prohibit urban development in agricultural areas and provide
opportunities for diversification.



Gerringong to Bomaderry Princes Highway upgrade – Route Options Development Report Page 44
November 2007
Maunsell Australia Pty Ltd

Figure 5.6 Land-use
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Organic farming

There is one organic farm (shown as “horticulture” on Figure 5.6) identified in the study area that is registered
with the Organic Growers of Australia.

This farm is located in the Toolijooa area between the existing highway and railway and has edible bamboo, also
has fruit and nut trees, Australian bush food, tropical fruit, livestock, poultry, eggs, gingko biloba, horses, goats and
cattle.  There are no organic farms in the study area that are registered with the Biological Farmers Association
(Australian certified organic is the certification arm for the Biological Farmers Association) or the National
Association Sustainable Agriculture Australia.

The farm is particularly significant as it has a dual purpose.  It is also used for a mentoring program for
disadvantaged children as well as a working farm.

Vineyards

There are five vineyards located in the study area:

• Roselea Vineyard.

• Crooked River Boutique Winery and Vineyard.

• Jasper Valley Wines.

• Silos Winery.

• Woodhill Mountain Wines.

There is significant investment in vineyards as the grapes take several years to grow and establish themselves to a
point where they are able to be used for wine making.  Vineyards are also tourist attractions as some of them
have function centres, art galleries, accommodation and restaurants in addition to wine tastings and wine available
for purchase.

Part of the attraction for tourists is the aesthetics associated with the location.  An example of this is Crooked
River Boutique Winery and Vineyard which is set on a hill overlooking the vineyard and surrounding landscape.
The Silos Estate similarly has views from the cottages overlooking the vineyards.

5.2.3.3 Rural living and commerce

“Rural living and commerce” is used to describe the non-agricultural land uses in the rural land areas of the study
area.  Such uses include hotels / motels, bed and breakfast accommodation, residential dwellings, retail and other
similar land uses.  These land uses are described in the following sections.

Other commercial activities

In rural areas, there are a number of additional commercial activities that would need to be considered regarding
suitability of highway locations.  Such land uses include motels / hotels, resorts and bed and breakfasts.

Key commercial activities in the study area include five motels / hotels and 21 bed and breakfasts.

Motel / hotel accommodation is typically in built up areas that have visual exposure to the passing traffic as well as
easy access to the main cities via major transport links.  All of the motel / hotels except the Woodbyne Private
Hotel are located in Berry town centre.  The Woodbyne Private Hotel is not located in Berry town centre but
does have visual exposure to the passing traffic as well as easy access via major transport links as it is located on
the corner of the Princes Highway and O’Keefes Lane.

Bed and breakfast accommodation is typically distributed through non-urban areas rather than concentrated in the
centre of town.  Some of the main attractions for guests in bed and breakfasts are the scenery and the serenity.

Rural residential dwellings

Residential development comprises low density or isolated rural dwellings that are not part of a larger farm.  Rural
dwellings are generally scattered throughout the study area with little or no clustering.

Urban areas

The urban areas within the study area are Gerringong, Berry and Bomaderry.  Gerringong has the character of a
small coastal village, whereas Berry is a rural farming village.  Bomaderry is part of Nowra-Bomaderry regional
centre, but the study area retains a peri-urban character.  This section describes the key issues associated with land
uses in the three unique urban areas.

5.2.3.4 Tourism

Tourism is an economic asset for the region.  The study area is particularly popular for weekend trips for tourists
from Sydney.  Some of the attractions of the area include:

• Landscape and escarpment views.

• Scenic quality of the existing route.

• The Historic township of Berry with its arts and crafts, antiques and markets.

• Accessibility and proximity from Sydney.

Tourism is dependent on the natural environment and is playing an increasingly important economic and social
role in the region.

5.2.3.5 Residential

Existing urban residential

Key characteristics of the residential components of Berry, Gerringong and Bomaderry are described in Table 5.3.
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Table 5.3 Residential characteristics

Urban area Characteristics

Bomaderry • Peri-urban residential character.
• Low density residential to east and west of highway, with development to

west being of lower density.
• Cul de sacs are prevalent in residential neighbourhoods, reducing

accessibility.

Berry • Rural hamlet comprising low density residential.
• Residential surrounds Berry town centre in one distinct urban area, but with

small pockets of residential to east (Pulman Street) and west (along
Kangaroo Valley Road).  Note: there is a large pocket of residential along
Kangaroo Valley Road outside the study area, which is not considered in this
analysis.

• Some larger estates (rural residential type allotments) on edge of Berry
urban area.

• Residential generally on a grid road layout with good access.

Gerringong • Coastal village residential character.
• Residential separated from the Princes Highway by the southern railway line.
• Cul de sacs dominate the road layout.
• Dwellings are generally low density detached dwellings.

Planned future residential

Residential growth is planned in Gerringong and south of Gerringong (Kiama Council, Planning Focus Meeting
2006).  There are also two significant residential developments in the study area, both of which have current
development consent from Shoalhaven City Council.  These are:

• Huntingdale Estate and Graham Park Land Release Area.

• The Arbour, Berry Retirement (seniors living) Development.

These two sites are described below.

Huntingdale Estate and Graham Park, located on the Princes Highway immediately west and south-west of Berry
has recently received development consent (circa 2004).  This area of land has not as yet been developed, but the
initial works, comprising road and roundabout works, have been undertaken.  The land is for sale, as advertised by
Ray White Real Estate Newcastle (September 2006).

The Arbour, Berry is a recently approved retirement (over 55 years of age) village development with an area of
18ha and situated on the east side of the Princes Highway immediately to the south west of Berry.  The
development generally comprises freestanding three bedroom homes as well as a range of nursing facilities, open
space and communal facilities.

5.2.3.6 Other future land use considerations

Grand Pacific Drive is a tourist drive that extends from Sydney to Wollongong and beyond.  Beyond Wollongong
tourists have the opportunity to extend their trip to the Shoalhaven via Fern Street, Gerroa Road and Bolong
Road (the Sandtrack).

There are a number of current and proposed developments within the study area.  Some current proposals
include:

• Crooked River Golf Club at Foys Swamp.

• A caravan park in the Toolijooa area.

The impact of these proposals and Grand Pacific Drive will be further assessed through later stages in the project.

5.2.4 Demographics and social-economic profiles

5.2.4.1 Existing social-economic profile9

Indicators of the social-economic profile of the study area show that the northern (centred on Gerringong) and
central (centred on Berry) sub-areas differ from the southern (Bomaderry) sub-area.  In particular:

• Gerringong and Berry are focussed on supporting the tourism sector as well as the second home and
retirement markets, whereas Bomaderry is closely aligned to the significant urban centre of Nowra and
has a higher proportion of manufacturing and blue-collar type employment activities.  Manufacturing
accounts for 11 per cent of employment in Bomaderry compared to seven to eight per cent in
Gerringong and Berry (2001 data).

• Both Gerringong and Berry have a significantly higher proportion of the population over 65 years than
Bomaderry (20 per cent and 22 per cent respectively compared to 14 per cent for Bomaderry and the
NSW average of 13 per cent; 2001 data).

• Both Gerringong and Berry have a significantly lower unemployment rate than Bomaderry (7.3 per cent
and 5.9 per cent respectively compared to 9.8 per cent for Bomaderry and the NSW average of 7.2 per
cent; 2001 data).

Land in the rural areas between the three towns in the study area is primarily used for large lot dairy farming and
some vineyards.  Many of the farms and dwelling houses on these agricultural land holdings are located close to
the highway with direct highway access.  There are a large number of “hobby” and “weekend” farms to the west
of the highway, serviced by access roads adjoining the highway.

5.2.4.2 Previous studies of social-economic impacts

Previous studies (in 1991, 1998 and 2006) have identified a broad range of social-economic impacts associated
with the Gerringong to Bomaderry route.  The following were identified in all three studies: visual amenity,
property impacts, rural lifestyle / amenity, pollution / air quality, and operational impacts.

A case study of relevance to the proposed bypass of Berry was the 1994 Bureau of Transport and
Communications Economics Economic Impact Study of Berrima and Mittagong which were bypassed when the
Hume Highway was upgraded.  Berrima was in a similar situation to Berry, being a tourist destination in its own
right with a number of historic buildings set in an attractive landscape.  The results indicated that the completion of
the bypass enhanced the tourist appeal of Berrima due to the reduction in traffic, particularly heavy vehicles,
through the town which improved the general environment of the town.

9 A description of the existing social-economic profile is limited slightly by the fact that the latest Census data is five years old and the study area

has been experiencing changing social-economic structures.  The project team will consider new local area statistics on population and employment

characteristics following their release by the Australian Bureau of Statistics.
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A literature review has indicated that potential social-economic impacts in relation to the bypassing of a town are
affected by the following matters:

• Proximity: The route should be close enough so that road users will stop at the town.

• Visibility: The route should, if possible, allow the town to be seen from the highway.

• Appropriate location of interchanges: Interchanges and intersections should have regard to business
needs.

• Impact of proximity: The route should not be so close that the rural character of Berry is compromised.

5.2.4.3 Potential social-economic impacts

To allow a better understanding of each of the potential impacts, six impact categories have been developed as
follows:

• Community identity and interaction – how the project could change the structure of the community and
the manner in which the community may respond to the project.  Issues and concerns raised by the
community to date include:

- Community connections.

- Severance.

- Uncertainty.

- Land use-agricultural.

• Amenity impacts – impacts on the existing levels of amenity in localities along the proposed route,
particularly through loss of flora and fauna, noise and vibration, visual effects, and pollution / air quality.
Issues and concerns raised by the community to date include:

- Operational impacts.

- Increase in heavy vehicle traffic.

- Construction impacts.

- Flooding.

- Noise.

- Water.

- Air quality.

- Visual amenity.

- European and Indigenous heritage.

• Road related impacts – including road safety, road closures and changes and provision of access to new
road.  Issues and concerns raised by the community to date include:

- Cycleways.

- Road safety.

- Increase in road traffic.

- Access.

• Economic (local and regional) – including impacts on employment, local business impacts, impacts on
agricultural / farm lands, and effects on household finances.  Issues and concerns raised by the
community to date include:

- Impacts on business.

- Aboriginal employment.

- Adequate access roads to support economic activity and encourage tourist traffic.

• Community and special social group needs – impacts on community health and facilities and services for
special groups (e.g. disabled, Indigenous).

• Impacts of property and land acquisition – particularly in regard to reduced subdivision potential with
reduction in lot sizes.

The considerations required to address the key potential social and economic impacts during the route selection
process are outlined in Table 5.4.

Table 5.4 Considerations to address key potential social and economic impacts

Social-economic Impact / issue Project considerations

Community identity and interaction

Existing social cohesion. • Route options selected need to minimise social
tensions by avoiding clear “winners and losers” .

• Transparent communication of options and option
development process.

Potential severance issues around / within Berry. • Where possible, minimise impacts to sports fields.
• Attempt to avoid severance between Berry and

existing community assets.
• Attempt to avoid severance between Berry and

the new development to the north-west.
Potential severance issues around / within agricultural
land holdings within the project area.

• Attempt to avoid internal acquisition of land that
will geographically sever areas of larger land
holdings.

• Identify opportunities for access across the road
where this cannot be avoided (culverts and
underpasses).

Community identity of Berry, and the impact of the
upgrade on perception of this identity.

• Identify options which reinforce the character of
Berry whilst not compromising its role as tourist
destination.

Community identity of rural areas, and the impact of
the upgrade on perception of this identity.

• Select options which reinforce the rural character
of the agricultural lands within the project area.

• Attempt to avoid significant impacts on key view
catchments.

• Facilitate movement of agricultural goods /
machinery and stock.

• Minimise impacts on local rural roads.
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Table 5.4 Considerations to address key potential social and economic impacts cont’d.

Social-economic impact / issue Project considerations

Community identity and interaction cont’d

Community assets such as special uses and open space. • Attempt to avoid acquisition of community assets
such as special uses and open space.

• Attempt to avoid severance of community assets
from towns and key rural localities.

• Develop improved accessibility between the study
area and community assets.

Social interaction. • Minimise impacts which could be experienced
through increased travel times to the three urban
areas of Gerringong, Berry and Bomaderry.

Uncertainty. • Provide as much clarity in the communication
process used to develop the options.

• Confirmation of some certainty in terms of funding
and timing.

Amenity impacts

Loss of flora and fauna. • Take into account routes running through
significant and/or substantial areas of flora and
fauna.

• Take into account routes running through areas of
endangered flora and fauna.

• Promote retention of flora to preserve the pre-
existing residential and rural amenity and to
provide a break from the upgraded infrastructure.

Noise and vibration during construction. • Options which are located further from existing
residences.

• Consideration of construction methods – including
access, excavation methods etc.

Noise and vibration during operation. • Locate the upgrade at a reasonable distance from
residences.

Construction traffic and related impacts. • Consideration of construction methods.

Operational traffic and related impacts. • Locate the upgrade at a reasonable distance from
residences.

• Consideration of potential mitigation measures.

Visual impacts, notably scenic amenity, scale of the new
road and loss of views.

• Ensure retention of flora to preserve the pre-
existing residential / scenic amenity and to provide
a break from the upgraded infrastructure.

• Identify options which consider the existing
topography and potential view catchments.

• Consider sharing of potential impacts.

Pollution / air quality • Identification of routes which involve shortest
distance and smallest grade changes.

Table 5.4 Considerations to address key potential social and economic impacts cont’d.

Social-economic impact / issue Project considerations

Road related impacts

Road safety. • Control direct access to the new road.
• Develop route options that have horizontal and

vertical geometry which will provide optimum road
safety.

• Consider options which minimise conflicts with
local road and access ways.

• A fatal accident costs the community around $1.7
million and a serious accident costs around
$450,000

Road closures, changes and provision of access to the
upgrade.

• Provide safe junctions with local roads or suitable
service roads to join with local roads.

• Consider options which minimise conflicts with
local road and access ways.

Provision of safe pedestrian crossings, paths and
cycleways.

• Consider options which minimise conflicts with key
cycle and pedestrian paths.

• Consideration of routes which would allow use of
the corridor by cyclists or provide alternative
routes.

Impacts on property development potential. • Subdivision potential, dwelling entitlements and
concessionary allotments will be considered in
route option selection.

Economic impacts

Local business and employment impacts. • The upgrade will involve substantial employment
(both locally and regionally) opportunities.

• Apart from the construction phase of the project,
the key employment related impact (in terms of
route selection) is likely to relate to employment in
Berry, Gerringong and the surrounding rural area.

• Route and road configurations which seek to
protect the local economy may include retaining a
proximity to Berry so that its role as a service
centre and tourist destination is protected.

• Proximity to Berry and carefully positioned exits
from the highway to Berry and Gerringong may
assist.

• Investigate alleviating strategies to minimise any
adverse impacts on the local economy through
promotion of tourism and recreation in the area,
initiatives to stimulate the retail and commercial
sectors of Berry and Gerringong, improvements to
streetscape in Berry and Gerringong to attract
visitors, consider business adjustment initiatives as
well as advertising and marketing campaigns.

• Access to the highway from local roads will be
important in protecting rural operations.
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Table 5.4 Considerations to address key potential social and economic impacts cont’d.

Social-economic Impact/Issue Project Considerations

Economic impacts cont’d

Impacts on agricultural lands. • The selection of routes which minimise impacts on
the key productive areas and access points.

Household finances • Impacts mainly related to business and agricultural
production impacts, acquisition, increase in car
reliance, increased journey times to key
destinations.

Community and special social group needs

Impacts on services and facilities for special social
groups.

• Distance of the new road to these services and
facilities.

• Develop improved accessibility between the study
area and community assets.

• Attempt to avoid acquisition of community assets
such as special uses and open space.

• Attempt to avoid severance of community assets
from towns and key rural localities.

Impacts of acquisition

Partial or whole acquisition of property. • Routes with less acquisition impacts are preferable.
• Take into consideration past / future subdivision

potential with the objective of having as little direct
impacts on future development potential.

5.2.5 Noise

Bassett Acoustics have been engaged to provide an acoustic assessment of the study area.  The purpose of the
assessment was to assist the route options development process.  Refer to the Preliminary Traffic Noise and
Vibration Assessment Report (Appendix N) for further details.

The Preliminary Traffic Noise and Vibration Assessment Report provides a comparison between upgrading the
existing road and constructing:

• A new road in rural and urban areas.

• A bypass around Berry

Other than the Princes Highway the only other major noise source in the area is the South Coast railway line.

5.2.5.1 Preliminary noise assessment

The two basic parameters used in the acoustic assessment were:

• Number of residential properties or other sensitive noise receivers potentially affected.

• The change in noise level (both increase and decrease) from the existing situation at each of those
receivers.

Noise sensitive receivers identified in the preliminary acoustic assessment are identified in Figure 5.7

Where possible, routes should provide the maximum possible offset distance between these noise receivers and
the road.

At a basic level, without considering noise mitigation measures such as shielding, the minimum offset distance
should be approximately 250 m between a new road and residential receiver.  This minimum distance can be
reduced significantly with the use of mitigation and noise treatment.

Such measures will be investigated in detail once the preferred route has been identified and the location of
potentially affected receivers is known.  However, mitigation measures which can be considered in the event of
noise impact include, among others, noise walls, noise mounds, landscaping treatment in the form of plantings and
architectural treatments such as the installation of double glazing and noise proofing.

Unattended noise monitoring using automated noise loggers was carried out at a number of locations in the study
area between 8 February and 19 February 2007 as part of the preliminary assessment.  Short term attended
monitoring (using a hand held noise monitoring device) was also conducted and a description of the acoustic
environment at each location documented.

Noise monitoring locations were selected so as to enable the characterisation of the currently experienced noise
environment across the whole study area, in locations both near the existing Princes Highway and in areas that are
distant from the existing road.  Monitoring locations are shown in Figure 5.8.

5.2.5.2 Summary of findings of the noise assessment

Rural locations

A rural section with approximately 90 receivers was investigated during the preliminary assessment to compare
the indicative impact of constructing a new route in a region that currently experiences low noise levels, with the
impact of upgrading the existing route.  The results of the assessment indicate that the perceived impact of a new
route may be significantly higher than an upgrade of an existing route, even if the measured noise levels along the
route are similar.

From a noise impact assessment perspective a new route in a rural area, away from the existing alignment, would
only be beneficial overall if a significant number of receivers experience an individual benefit (i.e. a reduction in
noise levels) and the impact on newly affected receivers can be minimised with mitigation and sufficient offset
distances.

Where possible, in predominantly rural areas, the road upgrade should follow the existing route to minimise the
overall perceived change in noise levels, unless a route can be identified where sufficient mitigation can be
successfully implemented.

Berry

Based on predicted future noise levels (experienced by an upgrade of the existing road under 2016 traffic flows)
bypass options to the north and south of Berry would reduce the overall perceived noise levels for existing noise
affected receivers in the Berry area compared with an alternative option of upgrading the existing alignment
through Berry, or an existing parallel street within the town.

Over the wider study area, a bypass of a township may provide a significant enough benefit to a large enough
number of residences within that town, to outweigh the potential detrimental affects of any increases in noise in
the rural areas.



Gerringong to Bomaderry Princes Highway upgrade – Route Options Development Report Page 50
November 2007
Maunsell Australia Pty Ltd

Figure 5.7 Noise sensitive receivers
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Figure 5.8 Noise monitoring locations
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5.2.6 Urban design, landscape and visual amenity

EDAW has been engaged as part of the study team to assess the potential visual impacts associated with
upgrading the Princes Highway and to feed into the generation of feasible route options.  Refer to the Preliminary
Urban & Regional Design Strategy (Appendix C) for further details.

5.2.6.1 Landscape setting

The study area is set within the coastal hinterland between Gerringong and Bomaderry.  For the most part the
topography is flat to undulating, with the main exceptions being a series of spurs connecting with the much higher
elevations to the west of the study area that comprise the southern end of the Illawarra Escarpment.  Beyond the
study area to the east, there are also several isolated areas of higher ground, including Coolangatta Mountain near
Shoalhaven Heads.

The largest human influence on the landscape within the study area has been the agricultural practices that have
occurred since European settlement.  Much of the study area has been heavily cleared and utilised for agricultural
purposes, mainly grazing.  Agriculture in the Shoalhaven area was originally dominated by large estates on land
grants (such as Alexander Berry, Coolangatta).

The predominant form of agriculture since the second half of the nineteenth century has been dairying which has
resulted in a characteristic landscape over large parts of the study area, of cleared rolling pasture with prominent
cultural plantings marking farmhouse locations, and in some cases property boundaries.  Corridors of native
vegetation are often retained along drainage lines within the pastureland, whilst isolated native trees particularly
larger specimens of figs and cabbage tree palms, also occur.

More extensive areas of native vegetation occur on some of the higher points within the study area, including hills
near Broughton Village and on some of the spurs connecting with the higher escarpment areas to the west.

Historically the scale and character of settlement patterns were dependent on the distribution of small dairy farms.
The towns of Gerringong, Berry and Bomaderry all developed as a consequence of dairying in the area as did the
smaller rural settlements.  The settlement pattern today generally conforms to this historical pattern with the main
exception being the significant urban expansion of Bomaderry, the northern fringe of which is situated within the
study area.

Gerringong is located at the northern end of the study area.  The character of the town reflects its rural history as
well as its location on an extremely scenic section of coastline.  Despite recent growth Gerringong retains the
character and scale of a coastal village.  The rolling topography within the town affords regular and expansive views
of the coastline and hinterland.  The Princes Highway bypasses Gerringong with the highway and adjacent railway
line forming the western boundary of Gerringong urban development.  The presence of the highway has little
influence on the amenity of the central part of the town, with the main commercial precinct being approximately
750 m from the highway.

Berry is largely contained within a historical street grid, with some rural residential subdivision occurring on the
fringes.  Gerringong has expanded generally to the south and west but all development occurs on the eastern side
of the existing Princes Highway.  The contribution of built form to the landscape includes early vernacular buildings,
churches and public schools, Victorian residences and a range of buildings, silos, drainage schemes and structures,
as well as more modern residential development on urban fringes and commercial strip development on the
northern approaches to Bomaderry.

Bomaderry also developed as a rural settlement, having its beginnings on the northern bank of the Shoalhaven
River.  The town became the end of the South Coast railway line when the section from Bombo to Bomaderry
was built in the 1890’s.  The older parts of the town are laid out on a grid on the western side of the railway
station.

More recent urban expansion with a suburban character has occurred in a generally northward direction.  The
northern part of the town, which also includes commercial development along the Prince Highway coincides with
the parts of Bomaderry that are in the study area.  The existing Princes Highway separates North Nowra and
Bomaderry.

5.2.6.2 Landscape context

The natural landscape setting of the study site and the greater context of the NSW South Coast is a constant
interaction of ocean and beach, rocky headland, coastal plain and escarpment and mountain ranges.  Other than
the permanent presence of the ocean the other landscape elements vary greatly in scale and interact in many
different but ultimately harmonious combinations.  The existing highway is an experience and element that is
layered into this landscape.  The landscape contextual character provides for many experiences and
interpretations.  There is the sense of prosperity with stately trees (both indigenous and exotic) it is also
enveloping and soothing, with tree covered escarpments and meandering creeks and rivers that nurture with the
fertile coastal plains, lakes and wetlands.

The existing highway reveals all of this complex and harmonious landscape to the user.  The coast is often present
in distant views as are the open fertile coastal plains.  The creek lines are often engaged as the highway closely
follows the varying topography and the scale of the many roadside trees is always impressive.

5.2.6.3 The existing Princes Highway journey

The landscape as experienced by road users travelling along the existing Princes Highway alignment between
Gerringong and Bomaderry is described here.  The existing experience will be an important reference point
against which the experience gained by users of the upgraded highway can ultimately be assessed.  The journey is
discussed in terms of a southbound travel direction.  It should be noted that the current Princess Highway is
mostly single lane each way with posted speeds varying from between 50 – 100 km/h.

The study area is reached from the north after travelling through the recently completed North Kiama Bypass and
the section of highway known as the Kiama Bends, the latter of which provides a dramatic road user experience
with extensive views of the Pacific Ocean and close proximity to the steep rain forested slopes on the western
side of the highway in this area.  The first views of the study area are gained from near Mount Pleasant, where the
highway begins a long straight downslope with expansive views of the coast, Seven Mile Beach National Park, the
pastureland of the study area, and the mountains to the west.

Upon reaching the lower elevations south of Gerringong, the highway traverses relatively flat pastureland before
rising into the higher elevations west of Willow Vale.  This section of the highway tends to be slow and winding
with a sense of enclosure created by natural vegetation on the sides of the highway punctuated with occasional
broader views to the landscape beyond.

The highway then descends to undulating pastureland north of Berry.  In this area there are expansive lateral views
of the coastal lowlands to the east and the vegetated mountains to the west.

Berry is reached relatively suddenly with the main street appearing to the road user after immediately rounding a
bend in the highway at the entrance to the town.  The Berry main street (Queen Street) is single lane in each
direction, with a single parking lane on either side of the road.

It is lined with a series of shops, cafes and pubs, with many of the buildings being heritage listed, providing
significant character to the town centre.  The presence of high traffic volumes within the main street is the only
significant detractor from the experience of travelling through the town.  The backdrop of the mountains is a
dominant landscape feature from within the town, with the higher elevations being prominent above the rooflines
of the commercial main street buildings.
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To the south of Berry the route continues to follow the undulating pastoral landscape with generally open views
except for several significant avenues of mature trees fringing the highway.  The vegetated slopes of Cambewarra
Mountain become prominent in this area, with view to the east being across the pastureland of the Broughton
Creek / Shoalhaven River floodplain.

The entrance to Bomaderry comprises a relatively abrupt transition from a pastoral landscape to an urban
landscape dominated by commercial development (such as car yards) of low visual quality.

Beyond the study area to the south the highway passes through continuous urban development until it is south of
Nowra where a predominantly forested landscape begins.  The main feature of interest in this area is the crossing
of the Shoalhaven River via a landmark steel truss bridge, which also forms the gateway to Nowra.

5.2.6.4 Landscape constraints analysis

Visual constraint analysis has been carried out to assist in the route options development process.  The visual
constraint analysis evaluates three main factors influencing the likely visual impact of the road.

These factors are:

• Land cover.

• Slope.

• Visibility.

By combining these three factors in a geographical information system, a broad picture can be gained of the likely
visual impact of the road at any point in the study area.  This analysis can be viewed on its own, but is also
designed to be incorporated into the overall constraint analysis and route option development process.  The
components of the visual constraint analysis are described below.

Land cover

Land cover refers to both human land uses and the vegetation cover that occurs across the study area.  A new or
upgraded highway will result in different levels of change to the landscape depending on the nature of the land
cover in a given area.

Generally, a highway passing through vegetated areas will result in a greater change to the landscape than one
passing through unvegetated areas because of the clearing required and possible corridor effect that would be
created.  Similarly, areas with concentrations of residents represent a land cover type that is less compatible with
highway development than those that are sparsely settled.  For the purposes of this analysis, the following
constraint values were applied to the various land cover types:

Table 5.5 Constraints values applied to land cover types

Land use type Constraint value

Urban areas high constraint

Vegetation high constraint

Rural residential medium constraint

Rural low constraint

Railway low constraint

Roads (other than existing Princes Highway) low constraint

Existing Princes Highway no constraint

Slope

Slope is important in identifying levels of visual constraint largely because of the correlation between slope and the
volume of earthworks required.  Generally, the steeper the terrain, the greater the level of cut and fill that is
required and therefore the greater the amount of change to the landscape.

Localised factors particularly the horizontal angle of the road in relation to that of the slope will influence the
actual magnitude of landscape change.  When assessing levels of visual constraint at a broad level with no
predetermined road alignment, it is reasonable to assume that the steeper the slope, the greater the constraint.
Constraint categories for slope are detailed in Table 5.6.

Table 5.6 Constraint values assigned to slope analysis

Slope Constraint value

20%+ high constraint

10-20% medium constraint

5-10% low constraint

0-5% no constraint

The divisions between the categories are based on an intuitive evaluation of the likely impact that a road of the
type in question would have when aligned perpendicular to the aspect of the slope.  The no constraint level is
where little or no cut or fill would be required, while the highest constraint level represents a level of cut or fill
that under any circumstances would be regarded as resulting in a high level of visual impact.

Visibility

It can be reasonably assumed that the more a highway can be seen, the greater the level of potential visual impact.
Areas of higher visibility within the study area have therefore been assigned higher levels of landscape constraint.

The visibility analysis was undertaken using a Geographical Information System based viewshed analysis.  43
viewpoints were selected that represented the range of views to the study area.  These included points both
within and outside of the study area, and were selected on the basis of being vantage points and/or where there
are concentrations of people.  There are therefore larger numbers of points located around towns such as Berry.

A viewshed analysis was carried out for each viewpoint that identified the area that could be potentially seen from
the point based on terrain only.  Potential obstruction from buildings and vegetation was not taken into account.
Each of the 43 separate viewshed analyses were then combined to produce a composite analysis that gives an
overall estimate of relative visibility across the study area.  Areas that could be viewed from the largest number of
viewpoints were deemed to be areas of highest constraint from a visibility point of view.

Table 5.7 Constraints values applied to visibility analysis

Visibility Constraint value

Visible from more than 15 viewpoints high constraint

Visible from between 9 and 14 viewpoints medium constraint

Visible from between 4 and 8 viewpoints low constraint

Visible from between 0 and 3 viewpoints no constraint
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Not used




