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Introduction

The Sydney-Newcastle Freeway (F3) is planned as the principal road link between Sydney,
the Gosford-Wyong area, and Newcastle. It will also form part of the inter-capital-city route for the
National Highway between Sydney and Brisbane. The F3 has been constructed from Berowra to
CaIga and construction has commenced on the Ourimbah to Wallarah Creek Interchange (north
of Wyong) section.
At present, highway travel between CaIga and Ourimbah is via the winding Pacific Highway
which passes through the City of Gosford, or via the more circuitous Peats Ridge route. The level
of traffic service is low on both highways and, because of the increasingly high traffic volumes
encountered in the area and the capacity constraints on these highways, a freeway is required.
The Commonwealth Government and the States are co-operating in the development of a
declared system of National Highways. In reviewing funding allocations, the Commonwealth
Department of Transport has nominated the Mt. White/Calga — Ourimbah section of National
Highway as a high priority work. The project involves the construction of 21.3 kilometres of sixlane, dual carriageway road with interchanges at CaIga, Kariong, Somersby and Ourimbah, five
million cubic metres of earthworks, the employment of a probable workforce of 350 persons, and
eighteen bridges. The largest bridge, required for crossing Mooney Mooney Creek, will be 480 m
long and have a waterway clearance of 73 m.
This section of the proposed Freeway has a particularly high benefit/cost ratio (4.9/1) It will
.
reduce the travel distance on the Calga-Peats Ridge-Ourimbah route by 11.6 kilometres while
reducing the travel distance between CaIga and Kariong by 4.8 kilometres for Gosford travellers.
In compliance with the environmental policies of both the State and Commonwealth
Governments, the Department of Main Roads, N.S.W., has undertaken comprehensive
investigations into the environmental effects of the preferred route for the Freeway and of feasible
alternatives. This Environmental Impact Statement presents particulars of these investigations.

Model showing the proposed location of the F3 Freeway between CaIga and Kariong.
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1.

S U M M A R Y O F E N V I R O N M E N T A L I M P A C T STATEMENT

OBJECTIVES
To serve the Community's need for the safe and efficient movement of people and goods by
developing a high standard road between Sydney and Newcastle which will also serve the Gosford
and Wyong areas, with full consideration to the human and natural environments.
To contribute towards the Commonwealth Government objective of developing a high
standard intercapital route between Sydney and Brisbane.
1.1

1.2 DESCRIPTION OF THE ENVIRONMENT
Physical
Surface rock strata belong to the two sequences, Hawkesbury Sandstone and Narrabeen
Group. Gradational and Duplex Soils and Uniform Sands, derived from the former, are erodible
and low in nutritient content. The slopes of Mooney Mooney and Narara Creeks and the Ourimbah
area have Duplex Soils derived from the latter sequence. Both the Alluvial Soils, deposited by
Narara, Ourimbah and Bangalow Creeks, and the Poorly Drained Soils associated with the
estuarine creeks, are highly erodible.
The study area is within one of three relatively high rainfall areas in the Sydney region with
annual
rainfall around 1,250 mm. It has an equable climate with variable seasonal winds.
an
Strong wind gusts occur from time to time. While prolonged, severe dry spells are not common,
extensive bush fires do occasionally occur.
1.2.1.

1.2.2. Biological
The flora and fauna of the study corridor have been investigated in detail. The findings of
these investigations have been taken into consideration in the location and design of the proposed
Freeway.
1.2.3. Human
Land uses within the study area include farming, forestry, villages, national park and special
activities.
use
The population is mainly concentrated in the small centres of CaIga, Kariong, Mt. Penang and
Ourimbah. There are average to below average dependency ratios for this population, generally
a short residency period, and a high ratio of automobile ownership.
Farming and farm support activities are the main economic functions, but an industrial estate
is being developed at Somersby. There are also several important dimension stone and broken
stone quarries in the area. Old Sydney Town is the main tourist attraction, while Girrakool attracts
picnickers and bushwalkers.
No buildings have been identified within the study area as having heritage interest. However,
there are numerous Aboriginal relics, especially rock carvings.
Planning proposals include the general policy of developing the Gosford Wyong Sector, the
Somersby Industrial Estate, extension of Brisbane Water National Park, construction of the
natural gas and liquid petroleum pipelines, and picnic grounds in Strickland State Forest and at
the head of Fountain Creek.
1.3 EXISTING MAIN ROADS SYSTEM AND ITS DEFICIENCIES.
Private travel by road is the main means of transport between Mt. White and Ourimbah. The
principal inter-city movement is via Freeway F3 south of CaIga, State Highway No. 26 between
CaIga and Ourimbah, and the Pacific Highway (SH10) north of Ourimbah. For intra-regional
movement between the Gosford/Woy Woy area and Mt. White, and between Gosford-Wyong, the
Pacific Highway is the primary route.
Congestion occurs on the Highways because of long lengths of two lane sections, steep
grades, and low standard alignment. These factors contribute to a low level of traffic service and
high accident rates.
1.4 JUSTIFICATION OF PROPOSAL
A high standard inter-capital city highway is proposed between Sydney and Brisbane by the
Commonwealth Government as part of its National Highway System. The existing Highways do
not meet the design criteria established.

Estimates of traffic growth through the study area indicate the need for a high standard road
if future deterioration in traffic service, increased accidents, and unnecessary fuel consumption
are to be avoided. A very high benefit-cost ratio of 4.9/1 is calculated for the CaIga to Ourimbah
section of Freeway F3. Rail patronage between Sydney and Gosford is not likely to be adversely
affected by the proposal.
Much of the land use planning in the Gosford-Wyong district has been undertaken on the
understanding that the Sydney-Newcastle Freeway will be built.
1.5 ALTERNATIVES
Notable among several early corridors considered were the following:
(a) A corridor from Sydney via Terrey Hills, Commodore Heights, Juno Head, Kariong, then via
Somersby to Newcastle.
(b) A corridor via Wahroonga, Berowra, Peats Ferry Bridge, then crossing Brisbane Water
National Park to Kariong, Somersby and Newcastle.
The
(c)
third corridor was common with (b) south of Peats Ferry Bridge. North of this crossing
of the Hawkesbury River the corridor ran parallel to the Pacific Highway to end at Mt. White.
It had an unresolved section from this area to Somersby where it resumed northwards to
Newcastle via Ourimbah. While corridors (a) and (b) had the advantage of providing short
routes to Gosford, they had disadvantages on engineering and economic grounds. Their
impact on Brisbane Water National Park and, in the case of (a) on Ku-ring-gai Chase National
Park, was very significant. Consequently, a decision was made about 1960 to adopt corridor
(c) leaving the gap between Mt. White and Somersby to be resolved.
During the period 1962 to 1979 four main corridors were considered between Mt. White and
Ourimbah with a view to shortening the total distance for through traffic and giving relief from the
poor alignment between CaIga and Gosford. In the light of these preliminary investigations two
of the corridors were investigated in considerable detail, namely, the Mt. White-Kariong-Ourimbah
route and the Calga-Kariong-Ourimbah route. For some years the former was the preferred route
and a freeway reservation had been established between Mt. White and Mooney Mooney Creek.
In mid-1978 an Environmental Impact Study was commenced to compare these two
corridors. As these studies progressed, it became increasingly apparent that the route via CaIga
to Kariong was preferable on environmental and economic grounds to that via Mt. White to
Kariong. In light of the findings from all the studies undertaken, the Department of Main Roads
gave preference to detailed location of the Calga-Kariong-Ourimbah route. Neither the "no build"
option nor "upgrading existing highways" offered the considerable benefits to be gained from
constructing the preferred route.
1.6 DETAILS OF PREFERRED ROUTE
The Freeway will be designed as a six-lane dual carriageway road, with breakdown shoulders,
grade separated interchanges and a safe travel speed of 110 km/h. No frontage access from
adjacent properties will be available. A maximum grade of 7 % is necessary on the approaches
to the proposed Mooney Mooney Creek Bridge. The 480 m long bridge will only have two piers,
both located clear of the creek banks. This type of structure will cause the least possible impact
on the natural environment. A six year construction period is planned for the completion of the
Calga to Ourimbah section of Freeway 3 and associated works.
1.7 ENVIRONMENTAL SAFEGUARDS
During the planning stage the location of the Freeway was under constant review in the light
of geological, engineering, economic, environmental and general land use considerations. This is
reflected in the choice of the preferred route and in detailed location.
To minimize potential erosion and sedimentation problems during construction, special
control measures will be taken. These include containing operations as much as possible within
the area actually cleared for the Freeway formation; preventing construction runoff from mixing
with natural runoff by providing catch drains and cross drainage culverts before commencement
of excavation; scour protection of culvert outlets; rock facing embankments; and the provision
of various temporary or permanent drainage channels and sedimentation ponds.
Actual site clearing will be limited to the area which is to be occupied by the completed works
and a small number of stockpile areas. The remaining natural vegetation within the Freeway
reserve will be left untouched.
2

Landscape work will be, essentially, one of restoration by encouraging regeneration of
indigenous species. Keeping the clearing of natural vegetation to an essential minimum and
allowing natural regeneration, will minimize the loss of natural habitat, and discourage invasion
by fauna alien to the area. A wide corridor for wild life movement across the Freeway reserve will
be available along Mooney Mooney Creek valley.
Where practicable, a pervious layer will be incorporated between fills and natural surface. This
will allow surface water flow to seep through to the established vegetation and associated fauna
in downslope areas.
The above safeguard measures are planned to maintain the ecological balance of the area,
especially through the National Park section. An ongoing review during detailed location was
undertaken to avoid Aboriginal relic sites.
Provision will be made to maintain alternative access to properties in the vicinity of the
Freeway. All public utilities and services adversely affected will be re-established with the least
possible disruption.
1.8 INTERACTIONS WITH THE ENVIRONMENT
Physical
Cuts and fills made during construction modify both the topography and drainage patterns
in the immediate area of the roadway. The soils of the area are moderately to highly erodible.
However, adequate erosion control and sedimentation measures are proposed. Exposure of
subsurface rock formations in cuttings will be of geologic interest.
Air pollution is not considered to be a problem in the vicinity of the proposed Freeway. Due
to the high standard of alignment and flat grades the amount of pollutant emissions from the
Freeway will be minimal.
The incidence of road-related fires is far greater for ordinary roads where people can stop
than it is for freeways. Wide freeway formations provide fire breaks and "no stopping" restrictions
reduce opportunities for fire starting.
1.8.1.

1.8.2 Biological
It is possible that the main long term effect of the Freeway passing between the existing
Brisbane Water National Park and its proposed northern extension would be the lowering of
genetic variability of some species. However, since most of the flora present in the area has pollen
and seed types which can disperse fairly readily and a wide corridor will be available for wildlife
movement, the probability of this occurring is slight.
The main short term impact on the flora and fauna will be loss of habitat through clearing
along the Freeway route. This clearing will be kept to an essential minimum. Low Open Forest/
Low Woodland with dry understorey is the main plant community affected by this clearing. Much
of this community between Kariong and Ourimbah is arleady disturbed and it was not identified
as being faunally important. To a lesser extent, the faunally significant Moist Shrubland Complex
will be impacted, mainly between Kariong and Somersby. Being moisture dependent, any
disturbance upslope from this community which alters the drainage pattern could disturb its ability
to survive. Special design treatment may be required to avoid this.
1.8.3. Human
Land use planning in the Gosford-Wyong Sector of the Sydney Region has proceeded on the
basis of a completed Sydney-Newcastle Freeway. It forms a major element in the Structure Plan
and much of the development in the Sector is at least partly contingent on its completion.
Because the Freeway corridor area is sparsely populated, there will be little, if any, adverse
proximity effects, i.e. noise, air pollution, glare, or visual impacts.
Individuals, firms and emergency services will all be able to enjoy the benefits of improved
accessibility via the Freeway. Individual drivers will gain direct benefits through reduced travelling
time, reduced costs and effort in driving, greater freedom to pursue alternative activities, and
decreased accident risk. For industry, commerce and agriculture, shortening of travel distances
and improved alignment and grading will mean lower transportation costs, quicker delivery of
products to markets, and faster receipt of needed materials. The improved mobility provided by
the Freeway will also improve the speed of emergency services such as ambulance, fire and
police.
3

1.9 ASSESSMENT OF IMPACTS
There are potential erosion and sedimentation problems which will require control measures.
Approximately 115 hectares of vegetation will be cleared, resulting in some loss of habitat.
Against this, the improved accessibility afforded will have both direct and indirect benefits
the
Gosford-Wyong area and for the Sydney-Newcastle and inter-capital transport
for
movements.
1.10 ENERGY STATEMENT
The 31 million litres of liquid fuel required to construct the Freeway over a six year period will
be offset by fuel savings made in just over two years of operation (i.e., at least 13 million litres
saved per year)
.

4

2.

STATEMENT OF OBJECTIVES

Because the Sydney-Newcastle Freeway will form part of the declared National Highway
System, the objectives are multipurpose, involving both State and Commonwealth Government
aims.
At the State level, general aims are:
Sydney Region Outline Plan, of regarding
— to assist in achieving the objective enunciated in the
Sydney-Newcastle-Wollongong as a closely related urban complex, by improving road access
between the cities; and
— to assist the establishment and viability of planned development in the Gosford-Wyong Sector.
More specifically,
— to serve the community's transportation need for the safe and efficient movement of people
and goods by developing a high standard road between Sydney and Newcastle which will also
serve the Gosford and Wyong areas;
— to reduce traffic congestion, accidents, fuel wastage and pollution; and
— to achieve both Commonwealth and State objectives jointly with minimal adverse
environmental effects.
At the Commonwealth level, the criteria for inclusion in the National Highway System are
"roads which:
(a) encourage and contribute, to a major extent, to trade and commerce, overseas and among
the States; and/or
(b) assist industry located in major centres of population to be complementary to industry
located in neighbouring major centres; and/or
(c) reduce, significantly, transport costs of the products of rural and/or secondary industry,
between points of production and points of export or consumption; and/or
(d) provide for long distance movement associated with recreation and tourism; and/or
(e) improve movement between defence production centres, defence supply and storage
locations, and defence establishments generally."
The completed Sydney-Newcastle Freeway will meet all of these criteria, assisting trade,
tourism and decentralization while also substantially reducing transport costs and improving
defence mobility potential between the Sydney and Newcastle industrial centres.
More specifically, the proposed section of Freeway forms part of the Federally funded
National Highway Project No. 212A, which will contribute towards achieving the objective of
developing a high standard intercapital route between Sydney and Brisbane.

5

3.

GENERAL DESCRIPTION OF THE REGION

Situated midway between Sydney and Newcastle and stretching from Hawkesbury River north
to the southern shores of Lake Macquarie, the Central Coast district is the largest holiday resort
in New South Wales, attracting up to two million visitors annually (1) With its tourist and holiday
.
attractions of beaches, lakelands, forest, National Parks and various historic features, it has been
dubbed the "Playground of Two Cities" (2) In addition to tourism, other primary industries in the
.
region include citrus growing, coal mining, timber logging, poultry farming, market gardening,
equine stud farms and dairying.
However, the Central Coast has also been designated as a growth area, based on the Gosford
and Wyong population centres. A key proposal of the Sydney Region Outline Plan was settling
approximately half a million people in this 'Sector' by the year 2000 (3) Rapid expansion took
.
place between 1971 and 1976 with a 36 percent increase in population in the total Gosford-Wyong
Statistical Sub-division, and this is continuing (4)
.
The proposed CaIga to Ourimbah section of the Sydney-Newcastle Freeway will service the
Central Coast by providing considerably improved road access south to and from Sydney, and
through the region itself jointly with the Ourimbah to Warnervale section at present under
construction (see Figure 3)
.
While the detailed studies undertaken for this Environmental Impact Statement were largely
confined to the immediate area between CaIga and Ourimbah, there will be indirect, region-wide
benefits associated with the construction of this section of the F3 Freeway.

6

NEWCASTLE
mACRIE
.

WYE

CENTRAL
COAST
DISTRICT

..........

SOUTH

WYONG

THE ENTRANCE

GOSFORD
..-..Proposed Section of F3

•WOY WOY

PEN RITH

ESTERN
F4

FREEWAY

PACIFIC

OCEAN

PARRAMATTA.

LIVERPOOL •

CAMPBELLTOWN.

?

5

SCALE
20
10

30

KILOMETRES

WOLLONGONG

FIGURE

3

LOCATION OF
CENTRAL COAST DISTRICT

4. THE PHYSICAL ENVIRONMENT
4.1 GEOLOGY (5)
The geology of the study area (Figure 4) lies within the northern part of the Sydney basin
and exhibits a regional dip of the order of two degrees to the south-south west. Surface rocks
belong to the two sequences, Hawkesbury Sandstone and Narrabeen Group (Terrigal
Formation) both of which were deposited during the Triassic period. While various dykes,
,
quaternary alluvium and sediments also occur, the predominant formation is Hawkesbury
Sandstone (70-80 percent of the area's surface geology)
.
The Hawkesbury Sandstone overlies the Terrigal Formation and occurs as massive
crossbedded lenticular beds of orthoquartzite with "shale" lenses up to nine metres in thickness.
These lenses vary between grey siltstone and laminate composed of greybrown claystone and
siltstone, white siltstone, with less common laminae of white, fine-grained sandstone. The shale
lenses are more common in this area than is typical of the Hawkesbury Standstone elsewhere,
and have an important influence on the vegetation.
The underlying Narrabeen Group rocks outcrop in the Ourimbah area and the lower slopes
of deep valleys. These rocks belong to the Early Triassic Terrigal Formation of the Gosford Subgroup. This Formation typically consists of lithic-quartz sandstones, claystones and siltstones.
Alluvial material occurs in the flood plains of Ourimbah and Bangalow Creeks in the Ourimbah
area. Sands, alluvium, estuarine deposits and tidal flat muds occur on the edges of Mooney
Mooney and Piles Creeks.
4.2 SOILS
Gradational Soils, derived from the Hawkesbury Sandstone, are characterised by a gradual
increase in fines content with depth. They are highly erodible, difficult to revegetate, and have a
very low nutrient content.
The Duplex Soils associated with the Hawkesbury Sandstone are derived from the shale lenses.
They are characterised by an abrupt change from a sandy topsoil to a heavy clay subsoil.
Ironstone gravel is typically, though not exclusively, developed in the Duplex Soils at the base of
the sandy topsoil where the drainage is impeded by the heavy clay subsoil. The Duplex Soils
develop plastic subsoils with seepage commonly occurring between the topsoil and the subsoil
layers, and are also poor in nutrient value.
Duplex soils derived from the Narrabeen Group are generally more plastic and thicker than
those derived from the Hawkesbury Sandstone. They characterise the slopes of Mooney Mooney
and Narara Creeks and are dominant in the Ourimbah area (see Figure 4)
.
The Uniform Sands derived from the Hawkesbury Sandstone are typically shallow, sandy soils
with virtually no fines. They are even more highly erodible than the Gradational Soils, having very
little clay to bind them together or to hold nutrients. They are very poor in terms of nutrients and
are difficult to revegetate.
The Alluvial Soils, containing sand and alluvial material deposited by Narara, Ourimbah and
Bangalow Creeks, are very sensitive and once disturbed are highly erodible.
The Poorly Drained Soils are associated with estuarine, swamp and tidal flat deposits in
Mooney Mooney, Piles and Kellys Creeks. These soils and the underlying sediments are more
sensitive to erosion than the Alluvial Soils.
4.3 TOPOGRAPHY
The topography is related to the different weathering characteristics of the two main
geological formations which outcrop in the area. Mooney Mooney Creek and Piles Creek dissect
the relatively resistant Hawkesbury Sandstone plateau between Calaga and Kariong, forming
steep, deeply-incised valleys. The difference in elevation between the bottom of these valleys and
the adjoining plateau ranges from 100 to 200 metres (see Figure 4)
.
The eastern flank of the Hawkesbury Sandstone plateau reaches to Kariong and Somersby,
gently undulating between these limits. Drainage from here is to the east by way of deep, steeplysided valleys incised in the sandstone escarpment and the outcropping Narrabeen Group Rocks.
Between Somersby and Ourimbah a ridge of the Hawkesbury Sandstone juts eastward from
the Somersby Plateau and continues on the Narrabeen Group Rocks to the alluvial flats developed
on the Ourimbah Creek valley floor.
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Figure 4
compiled April 1979

Deeply dissected Hawkesbury Sandstone plateau.
(SECTION 4.3)

Mooney Mooney Creek. Looking downstream across the site of the proposed
Freeway bridge.
(SECTION 4.4)
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4.4 HYDROLOGY
The hydrology of the study area is complex (Figure 4) Between CaIga and Kariong the
.
proposed Freeway route traverses the catchment of Mooney Mooney Creek: between Kariong
and Somersby it traverses the upper reaches of east-flowing tributaries of Narara Creek; and
between Somersby and Ourimbah the boundary between the catchment of Ourimbah Creek to
the north and the catchments of Narara Creek and Dog Trap Gully to the south is followed.
Mooney Mooney Creek is estuarine in the vicinity of the proposed Freeway crossing. The
water is brackish in nature, being subject to marked changes in salinity in response to rainfall. The
headwaters of Mooney Mooney Creek arise near Central Mangrove and drain into the Hawkesbury
River near Brooklyn, about 11 km below the study area.
Narara Creek drains into Brisbane Water at Gosford. The proposed Freeway will cross three
medium sized tributaries of Narara Creek between Kariong and Somersby, and Dog Trap Gully
between Somersby and Ourimbah.
Groundwater seepage through bedding and joint planes occurs in the vicinity of shale lenses
and less permeable bands within the sandstone. Because of this, conditions tend to be particularly
moist wherever shale beds reach the surface, producing upland swamps and areas affected by
persistent seepage (Figure 4) In addition to influencing the vegetation that grows in these areas,
.
the swamps serve as collection basins for groundwater recharge areas, and as reservoirs which
mitigate stream flooding.
4.5 METEOROLOGY
4.5.1 Rainfall
The study area is within one of three relatively 'high rainfall areas in the Sydney region (Figure
4.1, Appendix 'C') It has an annual rainfall of about 1250 mm. Data from two meteorological
.
stations (Narara to the immediate east and Kulnura to the N.W. of the study area) is summarised
in Table 4.1. The area usually experiences a relatively wet season between January and June
when about 60 per cent of the annual rainfall is received. September is usually the driest month.
Very intense rain may occur over the Hawkesbury River system when an active depression is
located over the central New South Wales coast. On these occasions falls of up to 380 mm in 24
hours may occur.
4.5.2 Temperature
The study area experiences an equable climate, with average temperature maxima ranging
from about 27°C in summer to 15.5°C in winter (Table 4.1) Average minima range from about
.
17°C in summer to 4°C in winter. Marked extremes of temperature
tend to be rare compared with
inland
more
areas.
4.5.3 Wind
The Kulnura meteorological station is situated on the Hunter Range at an elevation of
304.8 m. Surface winds recorded at this station in the mornings (0900 hours local standard time)
indicate that the most frequent winds through autumn, winter and spring are southwesterly to
northwesterly. In summer the winds are more variable (Figure 4.2, Appendix 'C') For the
afternoon recordings (1500 hours LST) the surface wind pattern changes. During the. summer
the winds are predominantly northeasterly to southeasterly while in the winter they reverse to
northwesterly to southwesterly. The winter westerlies tend to be strong, 26 per cent of the
recorded readings exceeding 20 km/hr and gusting to over 50 km /hr. at times.
The Narara meteorological station is in the north-south oriented Narara Valley and has an
elevation of 39.9 m. This has an influence on the wind patterns recorded at this location, varying
them from those recorded at the more elevated and inland Kulnura station (Figure 4.3, Appendix
'C')
Calm conditions are generally experienced for the six hour period from 9.00 p.m. to 3.00 a.m.
on most nights throughout the year, with light winds in the evening and early morning.
4.5.4 Fog
The incidence of fog in the study area is low (Figure 4.4, Appendix 'C') Usually the general
.
area is subject to low cloud and poor visibility only on those occasions when a strong moist east
to south airstream exists over the central New South Wales coast.
4.5.5 Drought
Prolonged, severe dry spells are rare over the Hawkesbury Valley, although sequences of
below average rainfall have extended for periods of up to ten years at some locations. During the
11

TABLE 4: RAINFALL AND TEMPERATURE DATA

Mean Rainfall (mm)
Kulnura
Narara
Median Rainfall (mm)
Kulnura
Narara
Mean Number of Raindays
Kulnura
Narara
Mean Daily Temperature (°C)
Kulnura
Maximum
Minimum
Mean Daily Temperature (°C)
Narara
Maximum
Minimum

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Year

132
137

164
139

111
143

83
135

100
112

106
128

59
87

94
79

50
69

92
84

90
88

117
107

1198
1308

116
110

127
110

91
120

64
94

49
79

83
79

35
58

56
58

40
60

70
65

89
78

90
76

1248
1249

14
10

17
10

14
10

9
10

10
8

11
9

9
8

9
7

8
7

10
8

10
8

12
10

133
105

26.0
16.1

25.1
16.5

24.3
14.6

22.2
12.2

17.8
9.2

15.3
6.4

15.5
5.4

16.9
6.8

18.7
8.0

22.1
11.0

22.3
11.9

25.6
14.4

21.0
11.0

27.1
16.3

26.8
16.9

26.0
14.8

24.0
11.3

20.1
7.6

17.6
6.2

17.4
3.9

18.7
5.4

21.2
7.2

23.9
10.8

24.7
12.8

26.6
14.7

22.8
10.7

years 1964 to 1968 and for a shorter time from 1979 to 1980, the Hawkesbury Valley, in common
with much of New South Wales, experienced periods of extremely low rainfall. Critical periods
have been between November 1964 and September 1966, November 1967 and November 1968,
and November 1979 and May 1980. The Hawkesbury Valley was proclaimed a drought area on
several occasions during these periods.
4.6 FIRE
Fire has long been a part of the Australian environment. "Even today, when so many fires
started
by man, it is estimated that up to a quarter of the fires in coastal areas are attributable
are
lightning.
It is not surprising then that the Australian flora and fauna have adapted to cope with
to
fire" (6) While Australian plants exhibit many adaptations which have enabled them to survive
.
periodic fires in the past (7) it is to a particular fire regime, with its frequency, intensity and
,
season, that they are adapted, not to fire itself. Consequently, controlled burning designed to
prevent bush fires may have adverse effects if carried out too often, at the wrong intensity, or the
wrong time of the year (8) .
Figure 4.5 gives a recent fire history (to 1978) of Brisbane Water National Park. The
extensive fire which occurred between 2nd and 5th December, 1979 burnt areas generally
immediately to the north of the Park, in the area of the proposed Freeway route (Figure 4.6)
.
Along the Kariong to Ourimbah section of the study area there was a substantial fire in 1968.
Since then there have been controlled burns and several small wildfires which have been quickly
extinguished (9)
.
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5.

THE BIOLOGICAL ENVIRONMENT

5.1

FLORA

Introduction
The vegetation of the study area was investigated in two surveys, Benson (Jan. 1979) and
,
Fallding and Benson (June 1979) (11) The former covered the Mt. White/Calga to Kariong area
.
while the latter covered the Kariong to Ourimbah corridor. Both surveys indicated that the
vegetation had developed largely in response to the lithologies of the underlying rocks, the
topography, and the climate. It contains high species diversity and a wide range of habitats. The
most common plant community identified was Open Forest/Woodland.
A total of 419 plant species in eleven communities were identified in the area covered by the
first survey, and 310 species in six communities were identified, admittedly in a shorter time, in
the second survey. Vegetation in the Kariong to Ourimbah corridor has been extensively disturbed
by farming activity. The various plant communities have been combined into four general
structural vegetation types for clarity of presentation on Figure 5. A brief description of the eleven
communities identified in the Mt. White/Calga to Kariong area follows. The full texts of both the
vegetation survey reports have been reproduced in an Additional Information Volume.
5.1.2 Mt. White/Calga — Kariong
(1) Closed Forest
This community consisted of trees 10-30 m high, with a dense foliage cover, and a moist
understorey consisting of small trees, shrubs and ferns. It lined many of the creeks in the study
area, favouring valleys running South to East. The dominant tree species were Eucalyptus deanei,
Angophora floribunda, Suncarpia glomulifera with such "rainforest species" as Backhousia
myrtifolia, Doryphora sassafras, Ceratopetalum apetalum and Acacia elata.
(ii) Open Forest with Moist Understorey
This community contained trees 10-30 m in height with a mid-dense foliage cover and a moist
understorey of varying density, consisting of small trees, shrubs, herbs and graminoids. It
occurred on the Eastern or Southern slopes adjoining watercourses, often surrounding pockets
of Closed Forest.
Two variants of this community were recognised. Type " A " was dominated by such tree
species as E. piperita, A. costata with E. pellita or E. umbra and had a dense understorey. It was
restricted to the Hawkesbury Sandstone in upper creek situations. Type " B " on the other hand
was characterised by the trees A. floribunda and Casuarina torulosa and had a more open
understorey. It favoured the Narrabeen Group sequence of rocks and was most widespread in the
forested northern areas.
(iii) Open Forest with Dry Understorey
This community was represented by trees 10-30 m high, with a mid-dense foliage cover and
dry understorey consisting of, _tall shrubs, herbs and graminoids. It preferred slopes with 'cooler'
aspects (Eastern to Southern) although this varied. It also lined those creeks which extended into
the plateau areas at higher elevations. The community preferred sandy soils derived from the
Hawkesbury Sandstone. It was widespread in the study area and was characterised by the trees
E. piperita, E. gummifera, A. costata often with A. floribunda and S. glomulifera.
(iv) Low Open Forest dominated by Casuarina glauca.
This community was composed of small trees 5 to 8 m high of mid-dense canopy cover and
with a ground cover dominated by graminoids and herbs. It was restricted to the alluvial flats along
watercourses, where it was occasionally subjected to inundation.
(v) Low Open Forest with Dry, Dense, Tall Understorey.
This community was very restricted in the area, being associated with a yellow earth soil
found on the plateau top just west of Kariong. The only other locality where a similar community
was found was on the plateau above Patonga in the far southern section of Brisbane Water
National Park. It was characterised by trees 8-10 m high with a mid-dense canopy cover. The
understorey was dry, tall and dense and contained a scattering of herbs and graminoids. The
community was characterised by the tree species E. capitellata, E. gummifera, Banksia serrata
and E. haemastoma.
(vi) Low Open Forest to Low Woodland, with Dry Understorey.
The most widespread community within the study area, this community occurred on ridges
and ridge slopes usually on sandy soils in well drained, drier areas. It was characterised by trees
5.1.1
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usually less than 10 m high, with a mid-dense to open canopy cover. There was a mid-dense to
open shrub layer, containing shrubs, herbs and graminoids. Species diversity was high. The main
tree species present were A. costata, E. gummifera, E. eximia, E. umbra, E. punctata and E.
haemastoma.
(vii) Open Scrub (Mangrove)
Mangroves were concentrated from the Pacific Highway bridge across Mooney Mooney
Creek to two kilometres downstream, with few stands elsewhere in Mooney Mooney Creek. Two
species of mangrove were present — Avicennia marina var. australasica and Aegiceras
corn/cu/alum — and the different heights of these two species (about 8 m and 4 m respectively)
gave the community a distinctive appearance.
(viii) Closed Heath.
Dominated by such heathland shrubs as B. ericifolia, Hakea teretifolia, Grevillia punicea and
Kunzea capitata, this community formed dense scrub up to 2 m in height with a ground cover of
graminoids. It was associated with moist, sandy, shallow soils overlying a hard sandstone base,
and frequently occurred in shallow sloping shelves below ridges and above the main creek
systems. Its distribution was often related to localities where shale lenses within the Hawkesbury
Sandstone reach the surface.
(ix) Rock Outcrops with pockets of Low Scrub.
This community had a flora which varied from low Open Woodland to Closed Scrub on peaks
and ridges with Hawkesbury Sandstone outcrops, generally with more than 50% rock surface
exposed. The main tree species present were E. haemastoma, E. gummifera, E. eximia with E.
multicaulis on the higher peaks.
(x) Sedgeland
Typically this community was dominated by sedges (especially Cyperaceae and
Restionaceae) and associated graminoids. Trees were absent and standing water was often
present.
(xi) Reedland/Rushland
This community was composed mainly of members of the Poaceae (grasses) and
Juncaceae (rushes) families. It occurred in depressions on the alluvial flats lining tidal
watercourses and was subject to frequent tidal inundation. The two main species present were
the reed Phragmites australis and the rush Juncus kraussii. This community was represented only
at three places within the study area two of which were north of the Pacific Highway crossing of
Mooney Mooney Creek and the third in Piles Creek. The two northerly examples of the community
were dominated by P. australis and the third, by J. kraussii.
5.1.3 Kariong — Ourimbah
While vegetation along the Kariong to Ourimbah section was found to be less complex than
in the Mt. White/Calga to Kariong area, six distinct plant communities were still identified. These
were:
(i) Closed Forest
This community was similar in structure to the Closed Forest described for the Mt. White to
Kariong section, but contained more rainforest species and fewer species associated with OpenForest. It was similarly confined to deep, moist valleys favouring valleys running north-west to
south-east. It was most developed in the northern section of the study area where Narrabeen
Group strata outcrop more extensively.
A notable difference between the Closed Forest communities on the two sections was the
abundance of Cabbage Tree Palms, Livistona australis, in the community on the Kariong to
Ourimbah section.
(ii) Open Forest with Moist Understorey, Eucalyptus saligna.
Although structurally similar to Community (ii) on the Mt. White to Kariong section, the
species composition of this community was distinctive. Eucalyptus saligna (Sydney Blue Gum)
,
was the dominant species, while other tree species included: E. paniculata (Grey Ironbark) E.
,
resinifera (Red mahogany) Syncarpia glomulifera (Turpentine) Acacia elata, Acacia prominens
,
,
(Gosford wattle) The understorey was comprised mostly of Closed Forest species.
.
Distribution of this community was restricted to slopes of Narrabeen Group strata adjacent
to Closed Forest, and on flat valleys around Ourimbah.
(iii) Open Forest Dry Understorey.
Dominated by Eucalyptus pilularis (Blackbutt) this community was otherwise similar in both
,
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structure and dominant tree species to some sites of Community (iii) on the Mt. White to Kariong
section. Other important tree species were:
E. resinifera (Red Mahogany) E. umbra ssp, umbra (Bastard Mahogany) Syncarpia glomulifera
,
,
(Turpentine) Angophora floribunda (Rough-barked apple) Casuarina torulosa (Forest oak)
.
,
,
Distribution of this community was restricted to Narrabeen Group sequence of rocks.
(iv) Open Forest.
This community occurred only on the deeper, more clayey soils on the Hawkesbury
Sandstone of the lower Hunter Range. It consisted of trees 12-20 m tall with a mid-dense foliage
cover and a dense understorey up to 2 m high. The main tree species were Angophora costata
(Smooth-barked Apple)
Eucalyptus sieberi (Black Ash)
Eucalyptus piperita (Sydney
,
,
Peppermint) E. gummerifa (Red Bloodwood) E. umbra ssp, umbra (Bastard Mahogany) ;
,
,
Syncarpia glomulifera (Turpentine) occurs on moister
sites with Call/coma serratifolia.
(v) Open Woodland to Open Forest.
Except for a sometimes higher canopy, this community was similar in both structure and
species composition to Community (vi) on the Mt. White to Kariong section. It was found to be
very widespread on the Hawkesbury Sandstone. The main tree species were: Eucalyptus siebari
(Black Ash) E. haemastoma (Scribbly Gum) E. gummifera (Red Bloodwood) Angophora
,
,
,
costata (Smooth-barked Apple) E. piperita (Sydney Peppermint) E. capitellata (Brown
,
,
Stringybark)
Banksia serrata and Casuarina littoralis (She Oak) The distribution and
,
.
combination of tree species varied with factors like topography, soils and drainage.
(vi) Moist Shrubland Complex.
In Specht's categories this community varied in structure successively from sedgeland to
open heath, to closed heath, and to open scrub. There were complex patterns of change reflecting
moisture gradients and soil depth. Frequently there was a zonation from a sedge-dominated
community to one with sedges and emergent shrubs, to a moist shrubland dominated by species
like Hakea teratifolia and Banksia ericifolia. Other main species: Banksia robur, B. asplenifolia,
Leptospermum spp., Sprengelia incarnata, Bauera rubioides, Epacris obtusifolia, Viminaria
juncea.
Distribution of this complex was found to be restricted to level or gently sloping areas and
extensive benches on the Hawkesbury Sandstone, where poorly drained soils have developed.
5.1.4 Rare Species
A number of rare or restricted species were found to be growing in the Mt. White/Calga to
Kariong area. These are listed below:
Lindsaea dimorpha (Lindsaeaceae)
Boronia anemonifolia (Rutaceae)
Darwinia glaucophylla (Myrtaceae)
Darwinia procera (Myrtaceae)
Leucopogon amplexicaulis (Epacridaceae)
Leucopogon margarodes (Epacridaceae)
Melaleuca deanei (Myrtaceae)
Styphelia laeta var latifolia (Epacridaceae)
With the exception of two, Lindsaea dimorpha and Darwinia glaucophylla, these identified
species
would be avoided by the proposed Freeway location. Lindsaea dimorpha is a small,
rare
hard to find plant but is sometimes noticeable after disturbances such as fire or fire trail
construction. It has a wide distribution (Queensland and New South Wales) is known to occur
,
in Dharug National Park, and is "probably present elsewhere in Brisbane Water National Park"
(11a) Darwinia glaucophylla has an extremely restricted distribution (the Calga, Piles Creek,
.
Kariong area) but is fairly common where it does occur. It is one of the predominant species in
,
Community (ix) occurring on the edges of flat rock outcrops (11a) Very few of these plants
.
,
will be adversely affected by the Freeway.
5.2 MAMMALS
5.2.1. Introduction
As a result of environmental investigations undertaken earlier for the Ourimbah to Doyalson
section of the Sydney-Newcastle Freeway, the Australian Museum identified the area indicated
on Figure 5 as being biologically significant. That area is on the northern extremity of the present
study area.
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Faunal investigations of the study area were undertaken by a consultant (Macquarie University)
in two field surveys. The first was conducted over the winter; spring and summer seasons of 1978-79
and covered two investigation corridors between Mt. White/Calga and Kariong. The second field
survey, undertaken over the 1979 summer and autumn seasons, covered variations to the corridors
first surveyed and also the section between Kariong and Ourimbah (11)
.
5.2.2 Mt. White/Calga — Kariong
The mammal fauna of the Mt. White/Calga to Kariong area was assessed by several
methods. 255 captures of six species were made with small mammal traps during 2,000 trapnights. Cage traps were used for larger mammals during 144 trap-nights, but without success. 62
hours of spot-lighting yielded remarkably few sightings of nocturnal mammals — Sugar Gliders
Petaurus breviceps, Swamp Wallabies Wallabia bicolor and Ring-Tailed Possums Pseudocheirus
peregrinus being recorded. The analysis of over 250 individual scats (faeces) from 73 sites
yielded hairs of thirteen mammal species, the least expected of which was the Brown Hare Lepus
capensis. Pit-trapping yielded 5 individuals of four species — including the Pygmy Possum
Cercatetus nanus, Swainson's Marsupial Mouse Antechinus swainsonii and Common Marsupial
Mouse Sminthopsis murina. In addition, sightings were made or evidence (e.g. tracks, burrows)
found for the presence of ten mammals species.
Fourteen native and six feral mammal species were recorded by these methods. A further
eleven species have been recorded elsewhere in Brisbane Water National Park while another eight
could conceivably occur there. Most of these species may be present in the study area. A record
of particular interest was that of the Fawn-footed Mosaic-tailed Rat Melomys cervinipes, this being
a Southerly extension in known habitat range of about 45 km.
A list of mammals in the Mt. White/Calga to Kariong section of the study area is given in
Table 5, Appendix 'D '. Further data is available in the Consultant's reports which have been
reproduced in an Additional Information Volume.
5.2.3. Kariong-Ourimbah
For the Kariong to Ourimbah section of the study area, small mammal trapping was done at
sites representing each natural plant community affected by the proposed Freeway. Seventy
individuals of five species were captured during trap nights. Cage-traps were set over 58 trapnights, but no animals were caught.
During 12 hours of spotlighting from a vehicle, the following species were observed:
Greater Glider Petauroides volans: One individual along the Strickland State Forest road.
Ringtail Possum Pseudocheirus peregrinus: Two individuals along the Strickland State Forest
road, one along the corridor at Belltrees.
Sugar Glider Petaurus breviceps: One individual along the corridor at Belltrees.
Brush-tail Possum Trichosurus vulpecula: One individual along the Strickland Sate Forest road.
Despite considerable efforts, only three scats from carnivorous mammals were collected in
this section of the study area, and these were all found to contain remains of the Southern Bush
Rat Rattus fuscipes. In addition, evidence of Wombats and Bandicoots was found, while Swamp
Wallabies Wallabia bicolor were seen several times.
In summary, twelve mammal species were recorded in the Kariong to Ourimbah section of
the study area (Table 5.1, Appendix 'D') of which only one — the House Mouse Mus muscu/us
,
— is an introduced species. Although this is only a third of the species known from the main study
area and Brisbane Water National Park, the range of plant communities in this supplementary
study area is such that most of the latter species probably occur also in this area. The lower
species numbers is almost certainly due to the much shorter time spent in the Kariong to
Ourimbah section.
The two survey areas appeared very similar from a mammalogical point of view. No part of
the Kariong to Ourimbah section was considered to be of exceptional value to mammals.
5.3 BIRDS
5.3.1. Introduction
The avifaunal studies sought to answer several questions. The prime concern was to
determine which species occurred in the study area and their preferred habitats. The second aim
was to establish the avifaunal significance of different plant communities, as indicated by species
diversity. The final purpose of the study was to identify any migration of movement by the
avifauna. The results of this investigation are reported in detail in Broadbent and Cranwell (11)
.
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5.3.2 Mt. White/Calga — Kariong
A total of 109 bird species was observed in this section of the study area, 96 along the Mt.
White - Kariong corridor and 77 along the Calga-Kariong corridor (Table 5.2 Appendix 'D') The
.
higher number of species along the first corridor was attributed to greater habitat diversity.
Another 30-odd species may also occur occasionally. Several of the species observed in the
lengths of corridor outside of Brisbane Water National Park reflected man's modification of the
natural vegetation — mainly through land clearance.
Of the species recorded, six were considered rare or very local by Hindwood and McGill (12)
after their study of the birds of Sydney two decades ago. These are the Brown Quail, Collared
Sparrowhawk, Glossy Black Cockatoo, Gang-gang Cockatoo, Red-brown Treecreeper and Bell
Miner: Another six species had a limited distribution in Brisbane Water National Park. Five of the
latter occurred in Closed Forest and the sixth in Closed Heath.
Four major avifaunal habitats were recognized in the study area — Closed Forest; cool, moist
Open Forest; warm, dry Open Forest; and low Open Forest/Open Woodland/Closed Heathland
(Figures 5 and 5.1) The Consultant has suggested that plant community structure and aspect
.
— both of which may primarily reflect moisture gradients — were the major determinants of bird
distribution (11)
.
Species diversity analyses showed that the cool, moist Open Forest had a species richness
about twice that of the other three major avifaunal habitats, while the Closed Forest supported
the most distinctive bird species.
About eleven species observed in the study area were total (latitudinal) migrants. They
particularly favoured the cool, moist Open Forest and, to a lesser extent, the warm, dry Open
Forest. Several other species also showed movements in or out of the study area at different times
of the year, presumably in response to changes in food supply.
Kariong — Ourimbah
A total of 64 bird species was observed in the Kariong to Ourimbah section of the study area
(Table 5.3 Appendix 'ID') As this listing was obtained after limited observation at one time of
.
the year, it is likely to be incomplete. It is probable that over 100 bird species occur regularly in
this section of the study area also, while another 30-odd species may be present as occasional
visitors.
Of the species recorded, most concern has been expressed for the status of the Green
Catbird Ailuroedus crassirostris (11) This species is restricted to Closed Forest gullies of the
.
Watagan-Gosford-Kincumber area, where its presence is threatened by urban development. The
Green Catbird does not occur elsewhere between Newcastle and Wollongong apart from small
populations in rainforest remnants of the Royal National Park and Illawarra escarpment.
Two other species — the Brown Pigeon Macropygia amboinensis and Bell Miner Manorina
melanophrys — although common in the Gosford-Kincumber-Wyong area, are rare or very local
in occurrence elsewhere between Newcastle and Wollongong (12) Their preferred habitats in the
.
Gosford region are closed and wet sclerophyll forests, respectively.
The major avifaunal habitats distinguished broadly resembled those of the Mt. White/Calga
Kariong
area, being Closed Forest, Open Forest, and Moist Shrubland Complex (Closed
—
Heath) Figure 5.2 shows the distribution of these major avifaunal habitats. In contrast to the Mt
.
White/Calga
— Kariong area, surface geology (through its effects on vegetation floristics and
structure) appears to have been the major determinant of bird distribution in this section of the
study area.
5.3.3.

5.4

REPTILES AND AMPHIBIA

Introduction
The herpetofauna of eastern New South Wales in general and the Sydney region in particular
is a rich one. Some 4 0 % of Australian frog species, for example, occur in eastern New South
Wales (13)
.
The Gosford area itself has a diverse herpetofauna. Perhaps 30 species of frogs (about 20%
of all Australian species and representing nine of the continent's 27 frog genera) and almost 50
species of reptiles (about 10% of all Australian species and representing about a third of the
continent's reptile genera) occur in this area.

5.4.1.
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Mt White/Calga - Kariong
The herpetofauna of the area is rich and varied. Twelve species of frogs and twenty-eight
of reptiles were recorded, representing perhaps a half to two-thirds of the predicted
herpetofauna (Tables 5.4 and 5.5 Appendix 'D'). Notable observations included the Redcrowned Toadlet, which is restricted to the Hawkesbury Sandstone, and the Pink-tongued Lizard,
which may reach its southernmost limit within Brisbane Water National Park.
Most species probably have large populations both within the study corridors and more
generally in Brisbane Water National Park. Exceptions are those species with restricted habitat
requirements or species with large territorial needs. The former include species restricted to
creeks, rocky outcrops, the sand-mined areas beside Mooney Mooney Creek and the wetter
vegetation types — especially Closed Forest. The latter include the Lace Monitor and perhaps
some of the larger snakes.
No detailed assessment of the habitat needs of each species recorded was attempted.
However, the pit-trap results provided useful ecological information and this was integrated with
field observations to give an account of the habitat needs of each species. The more important
information in this account is summarised below.
The more habitat-specific herpetofauna collected during the survey was classified into five
major groupings (Table 5.6 Appendix D ' ) according to habitat preference. It is clear that most
species preferred the drier habitats and were thus widely distributed through the study area.
However some species had more specific habitat needs and were, consequently, of more limited
distribution.
The most limited habitat within the study corridors was the swampy areas which have
developed alongside Mooney Mooney Creek as a result of sand mining (Figure 5) Large
.
populations of seven different frog species were observed in this locality, which was the only
discovered location within the whole study area for two of the species — Dwarf Tree Frog and
Gray's Toadlet. Another restricted habitat was the rocky outcrops, especially those associated
with Leochares Peak and Mount Kariong. These places were favoured by several skink and gecko
species. As with birds, the moister habitats — particularly the Closed Forests of the gullies —
contained a small but distinctive herpetofauna. This latter may include several frog species not
detected during the present study — for example the North Coast Green Tree Frog and the Barred
Frogs. The creeks through the study area also supported a distinctive herpetofauna, particularly
the Eastern Water Skink and the Eastern Water Dragon but probably several frog species also.
Although little is known of the territorial requirements of reptiles and amphibia, it may be
predicted that most species within the study corridors do not have large spatial requirements and
consequently are represented by large populations within both the general area and Brisbane
Water National Park. Exceptions to this general prediction could be the Lace Monitor and some
of the larger snakes.

5.4.2.

5.4.3.

Kariong — Ourimbah
Little time was available to study the reptiles and amphibia of this section of the study area.
Indeed only eight species of the former were identified (Table 5.7 Appendix 'D') These species
.
occur widely in the Gosford area, and were observed also in the Mt. White/Calga - Kariong study
area. It is probable that most, perhaps all, of the reptiles and amphibia recorded from that area
also occur within the Kariong
— Ourimbah section.
The plant community of greatest herpetological significance in this latter section is also likely
to be Closed Forest. The Green-thighed Frog Litoria hrevipalmata, Red-eyed Tree Frog L. chloris,
Fletcher's Frog Lechroidus fletcheri, and the Barred Frogs Mixophyes iteratus, M. balbus and M.
fasciolatus, together with the Pink-tongued Lizard Ti//qua gerrardii — all species with a strong
preference for Closed Forest — have been collected in the Gosford district. Several of these
species reach the southernmost limits of their known distribution in the Gosford-Ourimbah district.

5.5 FISH
5.5.1. Introduction
The main purpose of this part of the faunal study was to survey the fish of Mooney Mooney
and Piles Creeks, and thus establish possible impacts of the proposed Freeway on these creeks.
To assist interpretation of the survey findings, the hydrological and sedimentary regimes of both
creeks were also briefly investigated.
25

Sand-mined area beside Mooney Mooney Creek. A limited habitat with a large
frog population.
(SECTION 5.4.2)

Sedimentation at Native Dog Bay, Mooney Mooney Creek.
(SECTION 5.5.3)
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Hydrological studies
Salinity, water temperatures and dissolved oxygen readings were taken at several stations
(Figure 5.3) Salinity and water temperature readings were taken with an Autolab S-T meter with
.
probe, while dissolved oxygen concentrations were measured with a portable Townson and
Mercer dissolved oxygen meter.
Salinity profiles for Mooney Mooney Creek and one station in Piles Creek are given in Figure
5.4. The first survey covered the immediate study area while the second included the whole of
Mooney Mooney Creek between Flood Creek and the Hawkesbury River.
Mooney Mooney Creek showed a moderate salinity stratification in September, 1978. Salinity
ranged from 8 parts per thousand (° / o) near Flood Creek (Station H1) to 2O.8°/
at Native
While salinities in Piles
Dog Bay (Station H6) In comparison seawater has a salinity of 35° /
00.
.
Creek were depressed by light rains, this had little effect on the salinity of Mooney Mooney Creek.
Salinity levels were similar in November, 1978, although recent rain had depressed the level
near Flood Creek to 3'700. As may be expected, salinity progressively increased downstream
towards the junction of Mooney Mooney Creek with the Hawkesbury River, where the deepwater
salinity was 2 6 ' / 0
Horizontal stratification was more evident downstream.
o.
The results from both surveys show a very marked decline in salinity upstream of the
extensive sand flats near Native Dog Bay. It appears that the shallow nature of Mooney Mooney
Creek at and above this point restricts the upstream movement of more saline water.
The mean water temperature rose from 15.7°C in September to 22.3°C in November.
Dissolved oxygen levels were measured only during the September survey. They ranged from
78% to 90% of saturation, the lower value being near Flood Creek (Station H i ) . They suggest
that under normal conditions dissolved oxygen levels in the creek are not ecologically limiting,
although it is possible that the bottom layers of the deeper water above the Pacific Highway
Bridge may deoxygenate after rainfall through a combination of hydrological and biological
features. Tidal flow and turbulence should produce rapid vertical mixing and render such
conditions transient.

5.5.2.

5.5.3. Fish Studies
Two surveys were made, between 21-22nd September, 1978, and 9-10th November, 1978,
respectively. These dates were chosen to precede and follow the breeding season of most
estuarine fish species, in case there were significant changes in the fish fauna related to breeding.
The fish were sampled by two methods. First, a Seine net — measuring 60 m long, 3 m deep
with a wing mesh of 30 mm (stretched mesh) and funnel mesh of 13 mm (stretched mesh) —
was laid in suitable parts of the creek and either pulled ashore or, if this was not possible, aboard
an anchored boat. The latter method was less efficient but the lack of snag-free banks made its
use necessary in most cases.
Several gill nets, with mesh sizes between 80 and 120 mm (stretched mesh) were also used.
,
These were set at stations in deeper water where the movement of fish was anticipated. The
stations at which one or both net types were set are given in Figure 5.5. Twenty-three species of
fish were captured during the surveys (Table 5.8 Appendix 'D') Apart from three commercial
.
species and some small gobies, most species were captured only in small numbers. The three
commercial species caught were Flat-tailed Mullet L. argentea, Sea Mullet M. cephalus and River
Garfish H. ardelio. Although the study area was not extensively sampled, catch levels were
unexpectedly low when compared to the results from similar studies elsewhere.
Since the creek appears to be hydrologically healthy, reasons for the low fish populations
must be sought elsewhere. A significant observation in this context was the conspicuous absence
of seagrass beds in the study area. These beds are a favoured and productive habitat of many
fish species. It is characteristic of the drowned valley estuaries in Sydney sandstone areas that
small tributary creeks form sand-bars across their mouths, parallel to the main channel, and
seagrass beds may develop on the outer slopes of these bars. Where turbidity and stability permit,
seagrass beds may also occur on midstream sand and mud banks. However, an examination of
aerial photographs taken in 1975 failed to show any large seagrass beds in the study area. Small
patches were noted on the outer sediment slopes of Native Dog Bay, on banks opposite and
300 m north of this bay, and on the sand flats near Piles Creek. Of these beds only that near Piles
Creek was recorded during the present study.
Further, it became evident during the faunal study that Mooney Mooney Creek below the
mouth of Piles Creek was exceptionally shallow, being almost impassable to a motor boat at low
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tide. This was due to extensive deposits of mobile, barren sand of apparently recent origin. Further
downstream the deposits in the main channel tended to be muddier but still relatively mobile.
An examination of aerial photographs showed that sedimentation is light in Mooney Mooney
Creek upstream of the Pacific Highway bridge, whereas Piles Creek itself is heavily silted. It
appears, then, that most of the recent sediment in Mooney Mooney Creek has been contributed
by way of Piles Creek. In contrast, Mooney Mooney Creek above Piles Creek is protected by a
less-developed catchment and, importantly, by two dams — the Gosford Water Supply dam and
a minor dam about 2 km further downstream — which act as sediment traps. Sand-mining along
the western bank of Mooney Mooney Creek for some distance upstream of the Pacific Highway
bridge may be expected to have contributed mainly fine sediments to the creek.
From these observations it is possible that heavy deposition of sands in recent times has
largely destroyed the bottom conditions necessary for the survival of some fish species. It is
relevant, then, that bottom-dwelling species were not well represented in the catches, even though
they should have been adequately sampled with the Seine net.
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6.

THE HUMAN ENVIRONMENT

LAND USE
As indicated on Figure 6, existing land use is a mixture of village, rural and natural areas.
Village areas were originally established to provide services for the surrounding scattered
rural population but are not, on the whole, fulfilling this function because of the dominance of the
Gosford and Wyong urban centres. Consequently, the CaIga, Kariong and Ourimbah villages have
undeveloped areas of land.
Farming has for many years been an important activitiy in the Gosford-Wyong district but
areas of good arable agricultural land are small and scattered. Two of the most extensive farming
areas within the region lie within the study area, namely, the plateaux along the Hawkesbury
Sandstone ridges at Somersby and Peat's Ridge. A smaller agricultural area is located on the
narrow stretches of fertile flat land at Ourimbah Creek and Palm Dale. These three farming areas
have been affected to varying degrees by changing agricultural technology, market demands, the
activities of subdividers, and the growing demand for hobby farms. While the Peat's Ridge area
is used mainly for full time farming, in Somersby and Palm Dale there has been an increase in the
number of small farms which are unlikely to be capable of providing the whole of a farmer's income
(see Section 6.4.3)
.
There are two State Forests within the study area, Ourimbah (7396 ha) and Strickland
(472 ha) The former Mooney Mooney State Forest was revoked in 1974. While Strickland State
.
Forest does not have high value for timber production, recreation use is increasing and it has
historical importance for forestry as the birthplace of professional forestry management in New
South Wales.
The study area has a considerable number of reserves for public recreation, the preservation
of flora and fauna, archaeological areas, or various combinations of these. They are shown on
Figures 6 and 6.1 and are detailed in Appendix `A'. The largest of these reserves is Brisbane Water
National Park which covers, at present, 7,903 hectares. While being a significant feature in the
study area, this Park is only one of 52 National Parks in New South Wales, representing less than
half of one percent of the total area of these National Parks. Brisbane Water National Park is used
by bushwalkers and the Girrakool Visitors Centre section provides facilities for picnicking.
There are a number of special use activities in the area: Mt. Penang Training School and five
public school sites, Somersby Horticultural Research Station, water supply and electricity supply
areas, and a radio beacon. Mt. Penang Training School is run by the Department of Youth and
Community Services. It had a total number of in house residents of about 300 in 1971, reducing
to approximately 150 in 1976, and increasing to 200 in 1979. All the sporting facilities of this
School are open to the public on weekends when up to 2000 people visit.
Of the five public school sites, only one is within one kilometre of the proposed freeway. This
is a vacant site of four hectares, purchased in 1893-4 and located off Debenham Road at Belltrees.
Because there is no residential development existing or proposed in this area, the Department of
Education has no plans for building a school on the site. A proposed Gosford-Ourimbah
Transmission Line passes through this school reserve.
The 77 hectare Somersby Horticultural Research Station has both regional and State-wide
significance. In addition to servicing the Central Coast region for research into the citrus and
vegetable markets, there is State-wide relevance for virus problem research and the growing of
agronomic plots for the Department of Agriculture's lucerne aphid programme. The region is also
dependent upon this Station for the production of certified strawberry runner plants.
There are two water storage reservoirs in or adjacent to the study area, namely, Mardi Dam
just north of the study area at Tuggerah, and the area of Mooney Mooney Creek between Peat's
Ridge and Somersby (Figure 6) In addition there are two proclaimed water catchment areas and
.
two small areas reserved for water supply purposes (see Section 6.7)
.
Various reservations have been registered on the Crown Lands in the study area. The reserves
which may be affected by the proposed freeway passing from CaIga to Ourimbah via Kariong and
Somersby are:
R.63385 for public recreation. Notified 17th June, 1932.
R.157 for access to tidal waters. Notified 21st April, 1884.
Pts. W.R. 48426. Notified 18th December, 1912.
Pts. R.63873 for public recreation and preservation of native flora. Notified 13 April, 1933.
6.1
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Public School site, Debenham Road, Belltrees.
(SECTION 6.1)

Somersby Horticultural Research Station.
(SECTION 6.1)
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W.R. 32790. Notified 1st June, 1901.
R.84191 for future public requirements.
6.2 STATUTORY ZONINGS (Figure 6.1)
The LGAs of Gosford and Wyong are covered by Interim Development Orders 122 and
58, respectively (Figure 6.1) These Rural Lands Interim Development Orders apply to land
.
previously zoned Non-Urban in the Gosford-Wyong planning schemes, including those areas
affected by the Urban Structure Plan. The Orders also include Open Space and Special Use zones
which are surrounded by Non-Urban land, but do not change the land use controls in these zones.
The provisions of the Coastal Lands Protection Scheme have also been incorporated.
The new zones are based on the proposals outlined by the Gosford-Wyong Rural Lands Study
which had as its goal the protection of the natural environment and the rural character of the region
(14) The five new zones introduced to cover the rural lands of the two LGAs are:
.
Rural Agriculture
Rural
Urban Support
Rural Conservation
Rural Scenic Protection
The Rural and the Urban Support zones do not appear in the study area. The purpose of the
Rural Agriculture zone is to protect those areas of the Central Coast that have been identified as
offering potential for the continuation of viable farming operations. Introduction of this special zone
was necessitated by the need to reduce the rapid rate of decline in the region of land being farmed.
The areas zoned as Rural Conservation are those areas where development would be difficult and
have an adverse effect on the environment. The Rural Scenic Protection zones were established
as areas of attractive landscape but which are not as environmentally sensitive as the conservation
areas.
6.3 DEMOGRAPHIC STRUCTURE
For the 1971 Census, six Collection Districts (CD's) were directly affected by the proposed
Freeway corridor, one (01-10) in the Shire of Wyong, and five (01-03, 07 12, 13, 14) in the City
of Gosford. Boundary adjustments were made to three of the Gosford CD's for the 1976 Census.
(Figure 6.2) Less than three and a half per cent of the 1976 population of Gosford City lived
.
in these five CD's. For Wyong Shire, the figure was less than one per cent. These percentages
overstate the position in regard to residences actually within the proposed Freeway corridor Only
two houses are located within this corridor, both of which are owned by the Department of Main
Roads.
Table 6 gives the population recorded for the CD's in comparison to that for Gosford City,
Wyong Shire, and New South Wales. While the population of both Local Government Areas
(LGAs) increased significantly between 1971 and 1976 (30.0% for Gosford and 43.7% for
Wyong) it varied considerably for the individual CD's in the study area, allowing for boundary
,
changes. The size of the farming community in the Peats Ridge-Somersby areas remained steady
while it increased by 42 per cent around Calga. The general decrease in population recorded for
the CD's just north of Kariong can be accounted for by a drop in the resident population at Mt.
Penang Training School, from around 300 in 1971 to around 150 in 1976. (See Section 6.1) For
CD 01-10 in Wyong Shire there was also a slight drop in the rural population as the economic
viability of farming in the Ourimbah Creek and Palm Grove areas diminished.
A large proportion of the in-migration to Gosford and Wyong has, for several decades,
consisted of older age groups moving into the district upon retirement. However, in recent years
the proportion in the 20-30 age group (i.e., young married couples) has been increasing. The
older age group has tended to settle in the principal resort areas along the coast and inland
waterways. From Table 6 it can be seen that the proportion of the 65 years and over age group
in the two LGAs is double that for New South Wales while the proportion of the 0-14 age group
is slightly below the State figures.
This same imbalance in the age structure of the LGAs was not reflected in the 1971 and 1976
Censuses for the study area. There the proportion of the older age groups was average to below
average compared to the proportion for the State. There was considerable variation between the
individual CD's for the proportion of younger age groups, ranging from a slightly above State
average of 31 per cent for the small community around Calga, to a low 14 per cent for the Mt.
Penang CD (disregarding the C.D. covering the Brisbane Water National Park area)
.
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TABLE 6: DEMOGRAPHIC STRUCTURE.
COLLECTION
DISTRICT

1971

1976

oh,
INCREASE

TOTAL
POPULATION

1971

1976

New South
Wales

4,679,400

4,914,300

Gosford

56,373

73,412

% 0-14

DEPENDENCY
RATIO

% 65+

1971

1976

1971

1976

1971

1976

5.0

27.6

29.0

8.5

9.2

.57

.62

30.0

25.3

25.5

15.9

15.4

.70

1971-76

°A RESIDENT % DWELLINGS
WITH NO CAR
5 YRS.
OR LESS
1971

1976

1971

1976

.69

53.9

57.6

26.8

20.9

01-03

1109-03

650

655

0.8

33.1

27.3

6.9

7.8

.67

.54

30.3

39.4

7.3

9.7

01-07

1109-07

109

155

42.2

31.2

30.9

1.3

8.4

.48

.65

49.5

59.1

5.9

12.0

300.0

19.3

1121-09
01-12

63
88

1121-08
(73.5%)

289

1121-07
01-13

104

1121-05
1121-06

8.4

16.5
95.0

30.5

532

30.6

5.0

6.7
8.5

64.8

7.8

61.8

.42
42.0

.60

7.8

65.7
75.4

.62

12.2
7.2

64.8

.19
.31

27.3
40.0

37.8
.62

1.6
5.3

29.7

438
498

Wyong

18.1

58.0

.22
.63

8.4

14.4
35.0

1121-08
(26.5%)

6.1
19.3

29.7

262
563

01-14

12.2

8.3
6.7

93.1

.55

6.9

32,967

47,362

43.7

25.3

24.6

17.5

16.9

.75

.71

56.4

59.2

23.8

19.3

01-10

1103-01

236

205

- 13.1

30.5

30.4

8.5

4.7

.64

.54

31.0

51.5

14.3

9.1

01-11

1103-02

523

692

32.4

28.3

28.5

7.1

7.4

.55

.56

35.2

51.3

18.8

13.0

When the total number of persons in the 0 to 14 years and the 65 years and over age
(i.e.,
generally the number of dependants) is divided by the total number of persons in
groups
the 15 to 64 years age group, the Dependency Ratio of the population is obtained. For the New
South Wales population, this Ratio was 0.57 in 1971 and increased to 0.62 by 1976. The high
proportion of people in the economically non-active classification in Gosford City and Wyong Shire
is reflected in their high Dependency Ratios, 0.69 and 0.71, respectively, in 1976. This was a slight
reduction on the 1971 Ratios. However; in the study area the Dependency Ratio for individual
C.D.'s is generally average to well below average.
The high proportions of residents who were in their dwelling places for less than five years
at the 1976 Census is partly due to the population growth occurring in the district. Table 6
indicates that, apart from the stable rural community on the Peats Ridge and Somersby plateaux
(C.D. 1109-03) for both of the LGA's as a whole and for the C.D.'s within the study area, at
,
least half of the population recorded a residency period of less than five years. For the Wyong
C.D. No. 1103-01 (based on Palm Grove and Ourimbah Creek valley) while there was a decrease
,
in the population for the 1971-76 intercensus period, 51.5 per cent
still indicated in 1976 a
residency of less than five years. This would suggest a high turnover rate in the population for this
area.
Table 6 also indicates that the residents in the study area have a high automobile ownership
rating, generally much higher than that recorded for both of the LGA's. Apart from the C.D. based
on Brisbane Water National Park, only from 6.7 to 13.0 per cent of the dwellings in the study area
were recorded as having no motor vehicle.
6.4 ECONOMIC STRUCTURE
6.4.1 Timber
Logging began in the Wyong-Ourimbah district in the 1840's. While the Hawkesbury
Sandstone country has little silvicultural potential, saw logs were extracted from the better stands
of timber beside the creeks through the study area. Species particularly sought after were the Blue
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Gum E. saligna, Round-leaved Gum E. deanei, Turpentines S. glomulifera and the occasional Red
Cedar Toona australis. It is estimated that the banks of Piles and Mooney Mooney Creeks were
lightly and selectively logged 40-50 years ago.
6.4.2 Agriculture (14)
Farming has for many years been an important activity in the Gosford-Wyong district. Its
growth began in the early 1800s and was influenced by the expansion of Sydney and the
improvement of transport routes. However, the very broken nature of the district's topography
and the extensive areas of steep slopes have meant that areas of good agricultural land are small
and scattered. Also, as the pressures for urban growth have increased, there has been a notable
decline in the number of farms and orchards. There has been a rapid decline in the economic
viability of farming in the eastern half of Gosford City, with increasing concentration on pockets
of arable soil along the Mangrove Mountain, Peats Ridge and Somersby ridges. This means that
the remaining agricultural activity in the area has a particularly significant value, even though the
soils tend not to be as fertile as in the eastern valleys. The relatively extensive flat plateau tops
provide areas which are physically well suited for citrus growing by modern management
methods. Broiler chicken production and tomato growing are also important on the highland
plateaux.
There has traditionally been some citrus production in the Ourimbah Creek valley, but
production here is not expanding because of the physical limitations on mechanisation and large
scale production, and the demand for hobby farms. Apart from the residential centres of Kariong,
Narara and Ourimbah, employment in the agricultural industry at the 1976 Census ranged from
42.2 per cent of the employed Gosford population in the Peats Ridge-Somersby area to 14.1 per
cent around Mt. Penang. This compares with only 2.7 per cent and 3.7 per cent for the Gosford
and Wyong LGA's respectively.
6.4.3 Industry
Accompanying the district's upsurge in population has been a rise in the establishment of
factories and associated activities, such as transport terminals, wholesale trade and construction.
The main industrial employer groups are, firstly, food and beverages, then wood and furniture, glass
and clay products, paper and printing, clothing and footwear The wood industry is based on
processing local timber for mining and construction. The high employment in the clay and glass
products field reflects the importance of the cosntruction industry, especially construction of
houses. Generally, the manufacturing is of a light nature and the factories are usually small. Much
of the production is oriented to Sydney markets. However; the rapid population growth has
outstripped industrial growth and other employment opportunities. This has led to problems of
local unemployment and large daily commuter movements out of the district.
At the 1976 Census, 24.5 per cent of the employed population in Gosford City was involved
in either manufacturing or construction. The corresponding figure for Wyong Shire was 272 per
cent. In the study area, apart from the residential centres of Kariong, Narara and Ourimbah, the
proportion of the workforce employed in manufacturing and construction was considerably below
these levels.
6.4.4 Tourism
Tourism continues to be one of the most important income generators for the Central Coast.
Surveys conducted in 1976 and 1977 "suggest that the overall importance of tourism to the
economy of the region is of the order of 10% to 1 5 % " (15) . A 1979 report on Central Coast
tourism states that tourist spending contributes about 20 to 25 per cent of retail sales (16)
.
The importance of tourism is also reflected in the numbers of people employed in activities
serving this industry. From the 1976 Census, 6.4 per cent of the employed population of Gosford
City and 7.3 per cent of Wyong Shire were employed in entertainment, recreation, restaurants,
hotels, clubs and other related activities. For the study area Collection Districts, the proportion
ranged from 14.1 per cent to 3.5 per cent.
The natural attributes of the Central Coast which have been instrumental in attracting visitors
and holiday makers are seventeen principal beaches, four main waterway systems, and major
parks and State Forests. Commercial attractions include Old Sydney Town, The Australian Reptile
Park, The Ferneries, and the Central Park Family Fun Centre. Thirty-nine clubs have been
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Dairy and citrus farming at Palm Dale.
(SECTION 6.4.2)

A tourist attraction n
i the area.
(SECTION 6.4.4)
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A good quality, dimensional sandstone quarry.
(SECTION 6.4.5)

A disused quarry.
(SECTION 6.4.5)
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A good quality, dimensional sandstone quarry.
(SECTION 6.4.5)

A disused quarry.
(SECTION 6.4.5)
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identified in the Central Coast area, and accommodation facilities include some fifty-two hotels
and motels, and thirty-seven caravan parks (17)
.
6.4.5 Economic Geology
The entire study area is underlain by coal seams and these may, in the future, be subject to
extraction. The depth of the topmost coal seam varies from approximately 900 metres below the
surface at the south western end of the study area (Mt. White) to approximately 500 metres
below the surface at the north eastern end (Ourimbah)
.
Large quantities of clay and shale exist in the study area. As sources in the Sydney area are
exhausted or sterilized by urbanization, they will become an increasingly important source of raw
materials for bricks, pipes, whiteware, pottery and refractories.
Potential source areas, where thicker shale lenses occur close to the surface, are shown on
Figure 6.4. Shale lenses within Brisbane Water National Park, below existing major roads, and
below larger orchards are considered to be sterilized and are not shown.
Figure 6.4 also shows the location and approximate lease boundaries of the currently viable
dimension and broken stone quarries in the study area. Stone from these quarries has been used
for many major buildings throughout New South Wales, Canberra and Tasmania. As the original
stone from which these buildings were made deteriorates, it is desirable to replace it with matching
stone from the original quarry. Consequently, the demand for a particular quarry's stone varies
greatly over time and a quarry may lie idle for lengthy periods until a demand for its distinctive
dimension stone arises.
The main sources of construction sand for the Gosford area have been from coastal aeolian
deposits. However, sand has also been obtained by dredging in Mooney Mooney Creek. (Figure
6.4)
6.5 CULTURAL AND HISTORICAL SITES
Despite its long history of settlement, the Central Coast has relatively few historic buildings
sites.
However, the much longer period of Aboriginal occupancy is reflected in the proliferation
or
of Aboriginal relics, such as rock carvings and middens.
Because Gosford and Wyong developed as agricultural rather than as administrative centres,
few prominent public buildings were built. Only the Gosford Court House (1867) is listed by the
National Trust for preservation. However, there are several other buildings of heritage interest. The
Heritage Council of New South Wales has made an Interim Conservation Order for Edward
Hammond Hargraves House at Noraville. Other buildings of significance are two churches at
Kincumber, the house and stables of Hely, a notable pioneer, at Wyoming, and Henry Kendall's
Cottage in West Gosford. Kendall's Cottage is now a museum. An obelisk commemorating
Kendall has been erected beside the Pacific Highway to mark a track which leads down to
"Kendall's Rock".
While no buildings have been identified within the study area as having heritage interest, the
Heritage and Conservation Branch of the Planning and Environment Commission have indicated
that Palm Dale Valley has considerable landscape value and is of heritage interest. This precinct
was one of the earliest settled areas in Wyong Shire. The National Trust of Australia has expressed
special interest in the preservation of a stand of Angophora sp. enclosed in a loop made by
the Pacific Highway immediately west of the existing bridge over Mooney Mooney Creek. (See
Figure 5)
.
Many and varied Aboriginal rock carvings exist in the study area, ranging from isolated axe
grinding grooves to clusters of figures. While a record is kept by the National Parks and Wildlife
Service of known carvings in the area, special field studies have been undertaken to locate all
carvings and middens within the vicinity of the proposed Freeway corridor. (See Figure 6 and
Section 11.2.7.)
6.6 TRANSPORTATION
The dominant transport system within the Gosford-Wyong district is the private motor car.
This has been encouraged by the dispersal of urban areas and the consequent difficulty of
providing an effective public transport system. The existing road network has been largely
determined by topographical constraints, and these are expected to determine the future pattern
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Aboriginal rock engraving.
(SECTION 6.5)

43

The dominance of the motor vehicle for local trips.
(SECTION 6.6)

Gosford Railway Station.
(SECTION 6.6)
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Private airstrip, Somersby.
(SECTION 6.6)

Weir on Ourimbah Creek.
(SECTION 6.7)
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of the majority of roads in the district. The existing network is generally characterised by two-lane
roads.
Private buses cover a fairly extensive area, but the frequency of services and the accessibility
of households to bus stops are limited by the dispersed, low density nature of urban development.
Most train services are met by buses.
lntra-district rail services are quite limited and within easy reach of few people. About 14
passenger trains travel between Gosford and Wyong each day. The major passenger movement
by rail is between Gosford and Sydney. The situation of insufficient local jobs and development
of the Central Coast as a preferred domicile area has given rise to a large commuter movement
out of the district each day, with consequent pressure to upgrade regional transport links. The
average number of commuters travelling by rail to Sydney each four weekly period is shown in
Table 6.1 (38) While the 1976 figures were not available, if the 1977 figures for Gosford and Woy
.
Woy Stations are added and expressed as a ratio of the total 1976 Census labour force for the
Gosford Statistical Division (i.e. 26,763) approximately one half (49.3 % ) of the total labour
,
force commute out of the district to Sydney by rail alone.

Year
1975
1977
1978
1979

TABLE 6.1: RAIL COMMUTERS TO SYDNEY
Gosford
Wyong
106
4272
173
6588
208
7093
356
6893

Woy Woy
4922
6602
6692
6820

The railway line is double track on a right-of-way generally 40 m in width. It is electrified
between Sydney and Gosford, and preliminary work has commenced on extending electrification
to Newcastle. However, since it is also an important freight line for Sydney-Newcastle and SydneyBrisbane movements, there are some problems in operation because of the speed difference of
freight and passenger trains. Some additional capacity to the present peak period train service
could be provided with the supply of more doubledecker interurban carriages.
While there is no public airport in the district, at least one private airstrip is used by a charter
service and a commuter helicopter service has commenced, offering a 20 minute flight between
Gosford and Sydney Airport. Five daily flights are available Monday to Friday.
6.7 UTILITIES AND SERVICES
There are two water storage reservoirs serving the Gosford-Wyong district, a dam on Mooney
Mooney Creek with a catchment of 39 square kilometres, and Mardi Dam south-west of Wyong
(Figure 6) From the Mooney Mooney Creek Dam water is pumped to a filtration plant at
.
Somersby Falls, then gravitated to Gosford Council's distribution reservoir north-east of Kariong.
From this reservoir the system has two major branches: the Woy Woy-Ettalong branch and the
Gosford-Terrigal-Green Point branch. The Mardi Dam system serving Wyong is outside of the
study area to the north. However, there is a water supply weir on Ourimbah Creek about 80 metres
downstream of Footes Road bridge (Figure 6) Water from this source is pumped into the Wyong
.
system when required.
Full sewerage facilities in the study area are still in the development stage. Provision of new
treatment works is necessary to meet the high population growth rate.
Electricity is available throughout the district, being supplied by the Sydney County Council.
The Electricity Commission has four trunk transmission lines passing through the western part of
the district, linking the generating stations to the north with Sydney and the State grid. The two
most easterly lines pass through the study area and are shown on Figure 6. One, a 132kV
transmission line, connects to a major sub-station in West Gosford and another station at
Ourimbah.
There are several fire access trails for bushf ire control in the vicinity of the proposed Freeway
corridor These are shown on Figure 6.
6.8 PLANNING PROPOSALS
6.8.1

General Planning
The Sydney Region Outline Plan, published in 1968, proposed in principle the dispersal of
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500,000 people into the "Gosford/Wyong Sector" by the year 2000 with sufficient industrial and
commercial development to provide adequate employment. Another principle enunciated was
that of strengthening the relationship between Sydney, Newcastle and Wollongong so that in the
long term they might operate efficiently as one large, inter-related urban area.
Since the publication of the Outline Plan, detailed planning studies have been made for the
Gosford Wyong sub-region. The 1975 Gosford Wyong Structure Plan projected a reduced
population estimate of 350-430,000 for the year 2001 and indicated an "Adopted Strategy"
(Figure 6.3) The Planning and Environment Commission in a 1979 publication reduced the 1975
.
estimate further, to a range of 173-231,000 (18) However, this 1979 estimate is being re.
examined in light of the exceptionally high growth rate occurring in the Gosford Wyong sub-region
(about 5 c/o per annum) and there are indications that a population figure of the order of 300,000
,
may again be adopted. No decision has been made not to proceed with the development of a
new town at Warnervale.
The 1975 "Adopted Strategy" reflected certain stated objectives. They were:
(a) prevent development within the most significant areas of high landscape value;
(b) conserve the considerable natural beauty of the Sector in formulating future urban proposals;
(c) protect the primary and agricultural activities of the Sector;
(d) conserve water supply resources;
(e) protect the recreation and tourist use of the coastal areas;
(f) minimise public and private sector costs, particularly those related to servicing and
infrastructure;
(g) prevent sterilisation of natural resources;
(h) minimise all forms of pollution and the impact of development upon the environment.
6.8.2 Industrial Development
Studies undertaken for the Planning and Environment Commission by consultants suggested
that firms likely to establish in Gosford/Wyong will be nearly all relocators from Sydney, new
branch operations, or companies new to Australia. The consultants gave the following predictions
of firms moving to the area:
(1) Most firms will be serving Sydney, and possibly national and international markets, and will
therefore require good communications out of the area.
(2) Most industries at present are small, employing less than 20 persons each. Most industries
moving in will be small and will only require relatively small sites but will tend to take up more
land than they initially need, to enable future expansion (19)
.
Within the study area the Somersby Industrial Estate is proposed, covering an area of some
362 ha. The location of the Estate is shown on Figure 6.4. A two-stage development programme
is planned because of the size of the Estate and because of the phasing restrictions on local
services. Provision for a wide range of industrial functions is included to accommodate different
types and sizes of industrial and warehouse establishments. Projected developments: for the first
stage, involving 103 ha., employment for about 1,600 people; total development could employ
up to 10,000 people (20) .
6.8.3 National Park
The National Parks and Wildlife Service propose to extend Brisbane Water National Park
northwards to Peat's Ridge, as indicated on Figure 6.4. It is expected that this northern area will
be declared National Park in the near future.
6.8.4 Utilities
The Australian Gas Light Company and Caltex Oil (Australia) Pty. Limited propose a
508 mm (20 in) diameter natural gas pipeline and a 305 mm (12 in) diameter liquid petroleum
products pipeline, respectively, between Sydney and Newcastle. These two pipelines are to be
laid side by side in a 24.4 m (80 ft) wide strip easement which passes through the study area
(Figure 6.4) A licence has been granted for the first section, Plumpton to Morisset, the easement
.
has been acquired and the survey completed. Construction is expected to commence in 1980 with
full completion to Killingworth by mid-1981.
While the Electricity Commission proposes to construct a 500 kV transmission line between
Kemps Creek, Sydney and its Eraring Power Station, this line will pass outside the study area to
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the west. However, a 132 kV transmission line is proposed between the Tuggerah Power Station
and the sub-station at Ourimbah (Figure 6.4)
.
6.8.5 Recreation
Within the study area there are two proposals for the establishment of picnic grounds. The
Forestry Commission has under consideration the development of a picnic site in the north-west
corner of Strickland State Forest, located on the upper reaches of Narara Creek. A picnic area
has also been proposed by the Gosford Wildlife Society, located at the head waters of Fountain
Creek (Figure 6.4)
.
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7. EXISTING MAIN ROAD SYSTEM AND ITS DEFICIENCIES
7.1 TRAFFIC MOVEMENTS
The existing main road system in the area is shown on Figure 7. For inter-city movement
(Sydney-Newcastle-Brisbane) the major flow is via the Sydney-Newcastle Freeway between
Berowra and Calga; State Highway No. 26 between Calga and Ourimbah, and the Pacific Highway
(State Highway No. 10) between Ourimbah and Newcastle. Work has commenced on the
Ourimbah to Wyee section of F3 and the link road to Doyalson. Through traffic will be able to bypass Wyong when this section is opened, providing urgently needed relief to the town business
centre.
Only a relatively small volume of Sydney-Newcastle traffic proceeds through the Gosford area
via State Highway No. 10. Of this, little enters the Gosford town centre; Manns Road and Main
Road No. 580 being used as by-passes. However, traffic volumes on State Highway No. 10 to
Gosford from Sydney have been increasing at a faster rate than those on State Highway No. 26.
For inter-regional movement (between Sydney-Gosford and Gosford-Wyong) State
Highway No. 10 is the primary route in the study area. With residential expansion occurring at
Narara and Niagara Park, however, an increasing proportion of the Sydney-Gosford movement
to those centres is via the longer though higher speed State Highway No. 26 route.
7.2 DESIGN STANDARDS
Over much of their lengths in the study area, both State Highways 10 and 26 consist of
two sealed lanes. For the 30 km length of State Highway No. 26, 56.7 per cent is two lanes,
22.8 per cent is three lanes, and 20.5 per cent is four lanes. Partly because of the more rugged
terrain traversed by State Highway No. 10, it is limited to two sealed lanes throughout, apart from
several short sections provided with climbing (overtaking) lanes. Consequently, congestion on
this Highway occurs frequently. Between Calga and Gosford the route is circuitous with many
small radius curves which severely restrict travel speed.
The capacity constraints on these two Highways are, therefore:—
(a) long lengths of two lane sections with few available overtaking opportunities;
(b) relatively steep, long grades on both Highways; and
(c) long sections of low standard alignment on State Highway No. 10 with inherent low speeds.
These factors contribute to a low level of traffic service on the two Highways. "Level of service
is a qualitative measure of the effect of a number of factors, which include speed and travel time,
traffic interruptions, freedom to manoeuvre, safety, driving comfort and convenience, and
operating costs" (21) On a six point scale, ranging from a desirable level of service A to an
.
undesirable level of service F, both of the State Highways in the study area provide a level of
service of E or less. The Commonwealth Government's Design Standards for the National
Highway between Sydney and Brisbane, notified under section 5(1) of the National Roads Act,
1974, specifies: "The objective shall be to maintain at least a level of Service C . . " (22)
.
7.3 ACCIDENTS
Table 7 lists accident statistics on State Highway No. 10 and State Highway No. 26 in the
study area. Accident, injury and fatality rates are given for the years 1976, 1977 and 1978. The
sections referred to are indicated on Figure 7, while the figures presented represent the number
of accidents in that year followed by the accident rate. The accident rate shown is the number
of accidents per million vehicle kilometres. Fatal Accidents represent accidents with one or more
fatalities, Injury Accidents represent accidents with one or more injuries, excluding any fatalities,
and Total Accidents represent all accidents where one or more vehicles had to be towed away
a n d / o r a fatality.
For Fatal Accidents, the two sections of State Highway No. 26 consistently had the highest
rates, followed by the section of State Highway No. 10 from Ourimbah to 51/2 km north of Wyong.
These are the inter-city movement sections, that is, those forming part of the National Highway
network. Owing to the more favourable conditions of good alignment and comfortable ride, as
compared to the Calga to Ourimbah section of State Highway No. 10, motorists travel on State
Highway No. 26 at higher speeds and when accidents do occur the severity is often extreme.
The data in Table 7 was confirmed by a report made to the local news media in 1978 by an
officer of Gosford's Highway Patrol who "pin-pointed" the bad section of State Highway No. 26
between Calga and Ourimbah as "the worst (fatal) accident area, particularly in wet weather"
(23)
.
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TABLE 7: ACCIDENTS
Section

Length
(km)

Vehicles kms
per day

Fatal
Accidents

Injury
Accidents

Total
Accidents

No. Per M.
km

No. Per M.
km

No. Per M.
km

13
56
29
26
21
30

-

0.245
0.773
0.232
0.380
0.241
0.167

43
138
113
79
82
98

-

0.81
1.90
0.90
1.15
0.94
0.54

17
61
45
23
15
26

-

0.309
0.786
0.328
0.323
0.166
0.139

52
158
140
78
54
76

-

0.94
2.03
1.02
1.09
0.59
0.40

24
36
47
43
24
44

-

0.420
0.433
0.313
0.581
0.332
0.223

62
153
149
90
63
90

- 1.08
- 1.84
-0.99
- 1.21
- 0.87
- 0.45

10/25
10/26
10/27
26/1
26/2
F3

15.0
15.0
17.6
14.5
17.7
25.0

145,450
198,600
342,800
187,700
238,700
491,600

1
1
3
4
4
1

-

10/25
10/26
10/27
26/1
26/2
F3

15.0
15.0
17.6
14.5
17.7
25.0

150,900
212,700
375,700
195,200
248,200
514,300

1
1
3
4
4
1

-

10/25
10/26
10/27
26/1
26/2
F3

15.0
15.0
17.6
14.5
17.7
25.0

156,550
227,800
411,800
202,900
258,100
540,600

0
1
4
4
5
4

-

1976
0.0188
0.0138
0.0240
0.0584
0.0459
0.0056
1977
0.0182
0.0129
0.0219
0.0561
0.0442
0.0053
1978
0.0000
0.0120
0.0266
0.0540
0.0531
0.0203

For Total Accidents during the period 1976-1978, the section of State Highway No. 10
between Kariong and Ourimbah consistently had the highest rates. This 15 km section passes
through the most built-up area, including the Gosford shopping centre. The Calga to Peats Ridge
(14.5 km) section of State Highway No. 26 had the second highest Total Accident Rates for this
three year period.
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Congestion on Pacific Highway between CaIga and Kariong.
(SECTION 7.2)

Old Sydney Town. Care taken to avoid intrusion.
(SECTION 8.2)
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8.

J U S T I F I C A T I O N O F PROPOSAL

TRAFFIC GROWTH
Figures 8.0 and 8.1 show estimates of traffic volumes (Annual Average Daily Traffic, or
AADT) for the years 1985 and 2000, together with the actual 1976 AADTs. Figure 8.0 shows the
estimated traffic volumes on the two Highways in the study area without the proposed Freeway
extension while Figure 8.1 shows these volumes with the Freeway. The allocation of traffic
depended mainly on origin and destination desire lines, but a deterrent effect resulting from traffic
congestion was also taken into account for the "No Build" option, especially on the Pacific
Highway between CaIga and Gosford.
Construction of the Freeway would permit continued traffic growth at or close to the present
pattern. This situation can be assumed with reasonable certainty for the 1985 estimates, but with
less certainty for the year 2000.

8.1

8.2 HIGHWAY — LAND USE INTERACTION
Transportation studies were integrated with land use studies for the Gosford Wyong Structure
Plan to indicate appropriate locations for various land uses and to relate the capacity of the
infrastructure to the planned growth of the area. As a result of these studies, the Planning and
Environment Commission indicated in the Structure Plan that the proposed Sydney-Newcastle
Freeway "will be a valuable asset, providing fast inter-city road links, particularly to Sydney, and
will also be important in catering for the longer intra-city trips between Wyong and Gosford".
As previously indicated, one of the principles enunciated in the Sydney Region Outline Plan
is that of strengthening the relationship between Sydney, Newcastle and Wollongong so that in the
long term they might operate efficiently as one large integrated urban area. The Sydney-Newcastle
Freeway will play an important role, not only in strengthening the tie between Sydney and
Newcastle, but also in integrating the Gosford/Wyong Sector into the total region.
More specifically within the study area, joint planning has occurred in the location of the
proposed Freeway and the development of the Somersby Industrial Estate. While development
in the vicinity of the Freeway generally has been restricted to rural and open space land uses
(Figures 6.1 and 6.4) an Interim Development Order has been granted for the Somersby
,
Industrial Estate to be located immediately north of the proposed Kariong interchange, largely to
capitalize on the accessibility advantages which will be afforded to the proposed industrial and
warehouse establishments.
Another development in the vicinity of the proposed Freeway was included in Gosford City's
Interim Development Order No. 35 which provided for the establishment of Old Sydney Town. This
tourist attraction will also benefit from the considerably improved access to Sydney which will be
available with the construction of the Freeway. At the same time, the Freeway is to be located
and designed to avoid intrusion into or interference with the Nineteenth Century character sought
by this development.
8.3 NATIONAL HIGHWAYS
The former Commonwealth Bureau of Roads in its "Report on Roads in Australia, 1973"
recommended that the Australian Government legislate to declare a system of National Highways
throughout Australia and to provide grants of financial assistance to the States for the
construction and maintenance of the highways. The Commonwealth Government accepted this
recommendation, passed the National Roads Act, 1974, and declared a system of National
Highways. Grants for the National Highway System have been provided under the States Grants
(Roads) Act, 1977 as amended. The National Highway System is shown on Figure 8.2. The
proposed Calga to Ourimbah section of the Sydney-Newcastle Freeway will form part of this
System.
In their 1973 Report, the Commonwealth Bureau of Roads indicated the objectives for
National Highways in the following terms: (24)
Whilst the Commonwealth has an interest in all roads some main arterial roads are of
more concern to the Commonwealth, because of their importance to Australia as a
whole. It is concluded that the roads of most concern, which might be called a National
Roads System, are the roads which:
(a) encourage and contribute, to a major extent, to trade and commerce, overseas and
among the States;
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(b) assist industry located in major centres of population to be complementary to
industry located in neighbouring major centres;
(c) reduce, significantly, transport costs of the products of rural and/or secondary
industry, between points of production and points of export or consumption;
(d) provide for long distance movement associated with recreation and tourism; and
which
(e) improve movement between defence production centres, defence supply and
storage locations, and defence establishments generally.
The proposed Sydney-Newcastle section of National Highway will contribute to all of these
objectives.
Section 5 (i) of the National Roads Act, 1974 enables the Federal Minister for Transport to
notify a State on standards "that the Australian Government considers necessary to be observed
in connection with the construction or maintenance of national roads". For the National Highway
between Sydney and Brisbane, these design standards are contained in Document NH DS4 1976
(22)
8.4 USER BENEFITS
8.4.1. Qualitative Evaluation
The CaIga to Ourimbah section of Freeway No. 3 forms part of the proposd completed
Sydney to Newcastle Freeway. Construction has commenced on the Ourimbah to Wallarah Creek
Interchange section, which will by-pass Wyong to the west. With the completion of the CaIga to
Ourimbah Project, road access between Sydney and the Central Coast, and also within the
Gosford-Wyong district, will be considerably improved. This improved accessibility will mean that
the costs involved in travelling from one location to another via the Freeway will be reduced. These
reductions in user costs will arise from a reduction in travel time and vehicle operating costs.
Both individuals and firms will be able to realize the benefits of improved accessibility. For
the individual driver, it will mean more time to spend either on the job or in non-work activities,
as well as savings in operating costs. For the firm, it will mean lower transportation costs, quicker
delivery of products to customers, and quicker delivery of needed raw materials. These benefits
are reflected in comments made by the Director of the former Department of Decentralisation and
Development in regard to industries seeking to decentralise:
Department experience in placing a number of industries in the Shires of Gosford and
Wyong has been that proximity to Sydney and the improving road transport system has
been a vital factor in these decisions.
It is the Department's view that the future of industrial development in the GosfordWyong sector will continue to rest largely on the continued improvement of the pattern
of major roads serving that area.
On a broader plane I must add that the Sydney-Newcastle Freeway has a very great
impact on decentralisation of industries throughout the north east part of the State with,
of course, particular emphasis on future development in the City of Newcastle and the
Hunter Region. (25)
Reduction of vehicle operating costs is a direct benefit to freeway users. Such savings will
be achieved both in travel time through better road design on the Freeway and reduced travel
distance. The full CaIga to Ourimbah section of the F3 will be 11.6 km shorter than the existing
Calga-Peats Ridge-Ourimbah route, while travelling between CaIga and Kariong via the F3 will be
4.85 km shorter than travelling via the Pacific Highway. This latter reduction in travel distance will
be of benefit to the Gosford-Woy Woy area. Elimination of at-grade intersections and of direct
access from adjacent properties, together with a reduction in grades and improved horizontal
alignment, will reduce the need for speed changes and stops. This will reduce travel time and the
risk of accidents. On this latter aspect the Police Department has commented as follows:
The proposed Freeway from Mount White to Ourimbah will bring about a major
improvement. The exising Calga-Peats Ridge Road has a bad accident history and
during busy holiday periods is subject to severe congestion
...
In view of the foregoing, it is considered that priority, if given to the
proposed extension,
would be in the public interest. (26)
8.4.2. Quantitative Evaluation
The basic determination of gross road user benefits utilised the method developed by
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Pelensky (27) Costs of vehicle operation and time costs were adjusted for inflation to 1979/80
.
values. Calculations of savings per car and per truck using the new facility were made to determine
the total savings for the estimated traffic volumes, that is, the gross road user benefits.
To obtain the net road user benefits, the gross figure was increased for savings from an
expected lower accident rate, and decreased for a higher total road maintenance cost.
Net road user benefits can be calculated for any year during the 30 year nominal life of the
proposed road, given the initial year in which the benefits accrue. From this and the method of
it is possible to calculate the present value of these
present values detailed in Appendix
period.
benefits over the 30 year
Knowing the cost of construction and the time required to construct, it is possible to obtain
the present value of the construction cost in any given base year using the method detailed in
Appendix 'B'.
A summary of the benefit/cost data is given in Table 8.
TABLE 8: BENEFIT/COST DATA (1986 first full year of operation)
$22,350,000
Gross road user benefits
420,000
Additional road maintenance
1,040,000
Accident savings*
22,970,000
Net road user benefits
215,000,000
Sum of present value of benefits
43,740,000
Present value costs
4.91/1
Benefit/Cost Ratio
*Accident values assumed: Fatal — $127,000, Injury — $5,000, Non-Injury — $1,000.

8.5 CRUCIAL ENERGY ISSUES
Australia, unlike many other countries, does not face a total "energy crisis" because of its
plentiful reserves of coal, uranium and solar power potential (28) However, it will have to deal
.
with the "liquid fuel crisis" because motor vehicles are, and will be for the foreseeable future, the
most readily available and universally accepted form of transportation, especially in non-urban
areas. Nationwide, "motor cars . . . dominate our mobility: 86% of all the distance we travel in
a year is done by car" (29) .
Rising petrol costs and shortages of recoverable reserves of crude oil are influencing
automobile design trends. In this regard, the message reported to be coming from Europe is that
will be
while "the car we know today will continue in production for at least 30 years
. . . cars
lighter, with less wasted space and more efficient engines" (30) A report to the Fifty-seventh
.
Annual Meeting of the Transportation Research Board in Washington, D.C. argued that it will be
advanced technology wedded to government rule-making, industry feasibility requirements, and
consumer preference which will determine the characteristics of automobiles during the next two
decades. This report indicated that research done under the Research Safety Vehicle Programme
is being directed towards achieving: weight reductions, smaller yet more efficient engines,
improved aerodynamic configurations to reduce drag coefficients, and substitution of bulky,
expensive mechanical parts with miniature electronics (31) Recent trends also indicate the
.
development of multi-fuel engines capable of using alternative power sources, including hydrogen,
gas or petrol.
While research is also continuing on battery powered cars, it has been claimed that in
Australia "the electric car is not likely to be a substitute for most conventional 'first' cars. People
want to use their cars for both long country journeys and short local trips. Only 6 % of the distance
Australian cars travel is clocked up travelling to and from work" (32)
.
In a paper presenting recent Bureau of Transport Economics research, Filmer and Mannion
have predicted the likely effects of oil price increases and demand in Australia (33) They indicate
.
that the indirect effects of fuel price increases on income are likely to have a greater impact on
motor vehicle travel than will the direct effects, because real income decreases are likely to have
a greater effect on car travel than will increases in motor vehicle operating costs.
As previously indicated, the response from the automobile industry to increasing petrol prices
has been a trend towards producing lighter and more fuel efficient cars. Research has also been
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increased both by governments and private industry into more efficient ways of producing
synthetic fuels from coal, biomass, oil shale and wastes (34) Australia has the potential to
.
produce synthetic fuels from both coal and biomass. However, recent surveys undertaken in
Australia indicate that, while fuels from crops and forests are possible options available, the cost
of methanol from coal is so much lower that there are no economic reasons for initiating
production of alcohols from biomass at present (35)
.
In summary, even though the price of oil will continue to rise, crude petroleum is likely to
remain as Australia's major source of transportation energy for some years to come, being
increasingly supplemented with synthetic fuels. The demand for petrol to date has shown itself
to be only slightly affected by rising prices. Future automobiles will be lighter with more efficient
engines to reduce fuel consumption. They may also be modified to run on alternative fuels.
Consequently, the need for new and improved main roads will continue into the foreseeable future.
They are one means of making transport more fuel efficient. The proposed CaIga to Ourimbah
section of the Sydney-Newcastle Freeway has the potential for saving some 13 million litres of
liquid fuel per year (see Section 13)
.
8.6 FREEWAY/RAILWAY PATRONAGE
Section 6.6 indicated that half of the work force in the Gosford Statistical Division commute
out of the area to Sydney by train. While the opening of the CaIga to Ourimbah section of F3 will
reduce the travel time to Sydney by car, this alone is not likely to induce the present train
commuters to drive to work. There is a considerable price advantage in travelling to Sydney by
train rather than by driving.
The costs of commuter tickets from Gosford and Woy Woy are the same at present. These
costs, together with the price of tickets from Wyong, are currently as follows (36) : Weekly
Quarterly
Yearly
Gosford and Woy Woy
$8.30
$ 91.30
$332.00
$9.20
Wyong
$101.20
$368.00
A comparison of these costs can be made with those involved in driving a car. Based on the
September, 1979 N.R.M.A. Motoring Cost Schedule, the running costs for a private car user to
drive the 160 km return trip from Gosford to the Sydney Central Business District each day, and
for a five-day week, are:TABLE 8.1: RUNNING COSTS RELATED TO VEHICLE USE
Engine Size (litres)
1.3
1.6
Cost / k m (cents)
6.73
6.60
Cost/return trip ($)
10.77
10.56
Cost/5-day week ($)
53.85
52.80

2.0
6.47
10.35
51.75

3.3
7.33
11.73
58.65

4.9
9.67
15.47
77.35

5.8
11.33
18.13
90.65

These costs are for new cars over a three year period, with an annual travel distance of
32,000 km for the private car user. They include total running costs but not standing costs related
to vehicle purchase and use, nor the cost of the Tollway fees and parking fees.
It can be seen from Table 8.1 that the cost of driving the smallest car to Sydney from Gosford
would be more per day than a weekly train ticket, and the cost per week for the largest car is
equivalent to a quarterly train ticket. Consequently, unless a person had a specific reason for
driving to Sydney the financial incentive to commute by train is very considerable. Comment from
the Public Transport Commission concerning possible Freeway effects included advice that, "as
services under the control of the Public Transport Commission will not be affected, no objection
will be raised to or conditions imposed upon the proposal" (36)
.
8.7 EFFECTS OF THE "NO BUILD" OPTION
8.7.1 General
For the purposes of establishing a benchmark or baseline for project evaluation, the "Do
Nothing" or "No Build" alternative is defined as the continued maintenance of the existing
highways in the study area. Other alternatives may be defined as either minor alternatives or major
alternatives. Minor alternatives are those involving modest investments and include the "Improve
Existing Highways" option covered in Section 9.3. However, much of what is said in regard to the
effects of "Do Nothing" option also applies to the "Improve Existing Highways" option. Major
alternatives include all the primary construction alternatives considered in Section 9.
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8.7.2.

Level of Service
The present arterial road network in the study area has been considered to be inadequate
for many years. As detailed in Section 7, both the Calga-Peats Ridge-Ourimbah Road (S.H. 26)
and the Pacific Highway (S.H. 10) have a very low service level and bad accident records. For
some years now the demand volume has been greater than the capacity of these two Highways.
They are well below the standard required for a National Highway.
8.7.3 Accidents
If the accident values given in Table 7 are averaged over the three year period, an estimate
of the potential reduction in accidents can be made between the "Do Nothing" and the "Build
Freeway" alternatives. This has been undertaken for those sections of highway which would be
most affected by the Freeway proposal, namely, sections 26/1, 2 6 / 2 and 10/25, as indicated
on Figure 7. Using the projected 1985 traffic volumes shown on Figures 8.0 and 8.1, the following
comparison of accident data indicates the potential annual reduction of accidents with the
Freeway option. Figures are shown for the year 1985.
TABLE 8.2: ACCIDENT REDUCTION WITH FREEWAY
SECTION

FATAL
ACCIDENTS

INJURY
ACCIDENTS

TOTAL
ACCIDENTS

Without F3
With F3

26/1
26/1

5
1

38
7

103
18

Without F3
With F3

26/2
26/2

—4
6
1

—31
32
5

—85
103
15

Without F3
With F3

10/25
10/25

—5
1
0

—27
27
2

—88
77
5

—1
10
2

—25
83
30

—72
245
77

8

53

168

Total Reductions
Less on F3
Net Reductions

When the potential for accidents on the proposed Freeway is deducted from the potential
accident reduction on the two Highways, an annual saving in the mid-1980's of 8 lives and 53 injury
accidents, or a reduction of 168 vehicle accidents, is possible if the Freeway is built.
Studies have shown that crash and casualty rates on freeways are markedly lower than on
highways without full access control. A study of crash rates on N.S.W. rural State Highways and
on the built section of F3 from 1968 to 1970 showed that the former were about double those
on the Freeway (37) Another study indicated that, following the opening to traffic of three outer.
urban freeways in Sydney,
casualty crash rates reduced significantly (38)
.
8.7.4. Planning Proposals.
The Gosford-Wyong Sector of the Sydney Region has been planned on the assumption that
the Sydney-Newcastle Freeway will be completed. Transportation studies were integrated with the
land use studies. Similarly, the Somersby Industrial Estate is being developed contingent upon the
inter-regional accessibility provided by the Freeway. Consequently, if the Freeway is not built, the
economic growth and related population increase of the Central Coast will be inhibited, flcl the
integration sought between the Sydney and Newcastle regions will not be fully realised.
8.7.5. User Benefits
The "No Build" alternative will not provide the reduction in travelling time, energy
consumption, and vehicle operating costs which will be available with provision of the Freeway.
An 11.6 km reduction via the Freeway is a substantial saving, reflected in the 4.91/ 1 Benefit-Cost
Ratio (see Section 8.4.1) This makes it irrational on economic grounds to consider seriously the
.
"No Build" option.
8.7.6 Savings
Some savings would occur with the "No Build" alternative. These include the cost of building
the Freeway, no direct impact on Brisbane Water National Park, and on the flora and fauna,
quarrying, agricultural, and private activities in the study corridor. However, as indicated above,
these savings are offset by the disadvantages of high accident rates and increased travel time and
distance, involving higher fuel consumption.
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9.

ALTERNATIVES

9.1

HISTORY
A considerable part of the Pacific Highway between Sydney and Newcastle was constructed
in the late 1920's and early 1930's, much of it with a narrow formation and winding alignment.
Minor improvements were effected in the years prior to the end of World War II, but in the postwar years this Highway rapidly became inadequate due to the increase in volume and weight of
traffic using it.
In the 1950's, as the need for improvement grew, a section of dual carriageway, 2 km long,
was constructed at Mt. White and a series of climbing lanes was built for heavy vehicles on the
ascent from Mooney Mooney Creek to Mt. White.
It was soon apparent, however, that the continuing increase in traffic volumes between the
two cities demanded the provision of a road with greater carrying capacity, i.e., a road with more
travelling lanes, wide shoulders for emergency breakdowns and provision for overtaking slow
moving heavy commercial vehicles. Such a road would need to have inbuilt safety for high speed
traffic, with modern geometric design, separation of opposing traffic streams, freedom from
intersections at grade and absence of frontage access to private property. In other words, a
modern freeway was required. The high costs involved in such construction made it imperative
that the freeway should be built in stages and that each stage should be made available to traffic
as quickly as possible.
9.2 EARLY CORRIDOR STUDIES
While investigations for a suitable transportation corridor had been conducted prior to 1960,
these investigations were intensified and became more detailed as the need for a freeway
standard road became apparent about 1960.
Notable among the several early corrridors considered were the following:
(a) A corridor from Sydney via Terrey Hills, Commodore Heights, Juno Head, Kariong, then via
Somersby to Newcastle. This is shown generally as route T-J-K-S-0 on Figure 9.
A
(b)
corridor via Wahroonga, Berowra, Feats Ferry Bridge, running generally parallel with the
Pacific Highway. North of Feats Ferry Bridge this corridor kept east of the Pacific Highway
to cross Mooney Mooney Creek further south than any later proposal, then proceeded in a
north easterly direction through Brisbane Water National Park to Kariong; thence via
Somersby to Newcastle. On Figure 9 this corridor is shown as route W B H X Y K S 0.
(c) The third corridor was common with (b) south of Feats Ferry Bridge. North of Feats Ferry
Bridge the corridor kept generally to the west of the Pacific Highway to Mt. White. It had an
unresolved section from this area to Somersby where it resumed a northwards direction to
Newcastle via Ourimbah. On Figure 9 this corridor is shown generally as route W-B-H-Z-MC then S-0.
While corridors (a) and (b) had the advantage of providing the shortest routes to Gosford,
they involved major problems on engineering and economic grounds, as well as having a much
larger impact on Brisbane Water National Park than any later corridor considered (and on Kuring-gai Chase National Park in the case of (a) ) Consequently, a decision was made about 1960
.
to adopt corridor (c) leaving the gap between Mt. White and Somersby to be resolved.
,
In 1958/59 an existing gravel road 14 km (9 ml) long between Calga and Feats Ridge was
reconstructed to highway standards, with two sealed lanes and gravel shoulders. Later, further
improvements to curves and crests were carried out and climbing lanes were provided, together
with an asphaltic concrete surface (see Figure 9.1)
.
Between 1959 and 1964 a new road was constructed from Feats Ridge to Ourimbah (shown
blue as the existing Highway on Figure 9.1) This road was built to higher standards of grading
.
and alignment, but only one carriageway was provided. Thus, traffic was able to use a two lane
road between Calga and Ourimbah (via Feats Ridge) as an alternative to the winding Pacific
Highway via Gosford.
It was recognised by the Department of Main Roads that this was only a short term solution
and that in due course a freeway standard road would be required between Mt. White and
Ourimbah to:
(1) shorten the total distance for through traffic;
(2) give relief from the winding road between Calga and Gosford.
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TYPICAL CROSS SECTIONS

10.

D E T A I L S O F P R E F E R R E D ROUTE

DESIGN CONSIDERATIONS
In developing the design for the proposed Mt. White/Calga-Ourimbah section of Freeway,
consideration had to be given to such factors as volume and type of traffic, the terrain to be
traversed, existing facilities, planning for the area and future needs, effects on the natural and
human environments, standards of adjoining sections of road, and estimated cost. Following
assessment of these basic aspects, it was possible to develop design specifications to National
Highway standards with regard to the alignment, design speed, maximum grade, minimum sight
distance, width and nature of the pavement and formation. Hydrological and detailed geological
studies were required to determine bridge and culvert locations and designs, as well as cut and
fill batter slopes.
10.1

10.2 MOONEY MOONEY CREEK BRIDGE
One of the important considerations in planning this section of F3 is the crossing of Mooney
Mooney Creek, where a major bridge is required. To disturb the natural environment as little as
possible the bridge under consideration makes provision for only two major pier foundations,
located well clear of the banks of the Creek. After constructing these piers, the bridge
superstructure would be built from the piers and abutments. A total bridge length of about 480 m
is proposed. With this construction procedure, and with the high clearance proposed over the
waterway (73 m) minimal disturbance of the site would be required, other than at the immediate
,
pier and abutment locations. A wide corridor for wildlife movement across the Freeway reserve
would thereby be provided.
10.3 FREEWAY DESIGN ELEMENTS
The Freeway will be designed to be a safe yet high speed (110 k m / h ) six-lane, dual
,
carriageway road with shoulders for broken down vehicles, grade separated interchanges, and
absence of frontage access from private property. Typical cross sections of the Freeway, in cut
and in fill, are shown on Figure 10.
For safety reasons, the northbound and southbound traffic streams will be kept apart on
separate carriageways with a wide median in between. From Calga to Somersby the distance
between the carriageway centre lines will generally be 30 metres, reducing down to 10.4 metres
across the Mooney Mooney Creek Bridge. From Somersby to Ourimbah the distance between
carriageway centre lines will be 20 metres in order to keep on the ridge (which runs through to
Ourimbah) and thus allow the Freeway to be located within the existing road reserve, avoiding
additional land acquisition. However, because a minimum desirable horizontal curve radius of
600 m is required to maintain both State and Commonwealth design standards, acquisition of
property was required between 78.6 km and 79.5 km (see Figure 10.4) Realignment between
.
these points will involve filling at the top of Dog Trap Gully.
Although detailed design of the Freeway has not been completed, a length of the proposed
longitudinal section (from Calga to Girrakool) is shown on Figure 10.1 for illustrative purposes.
This length covers the area with the most rugged terrain and includes the Mooney Mooney Creek
crossing. The maximum grade of 7 % is also encountered on this length.
Maximum depth of cut (43 m) occurs just east of Mooney Mooney Creek. The cut and fill
sections are also indicated on Figures 10.2, 10.3 and 10.4 which show the horizontal alignment
for the proposed Freeway for Calga to Kariong, Kariong to Somersby, and Somersby to
Ourimbah, respectively.
10.4 STAGING (See Figures 10.2, 10.3 and 10.4)
A six year construction period is planned for the Calga to Ourimbah section of F3. Major
components of the project are:
Calga interchange
Calga to Mooney Mooney Creek (2.9 km)
Mooney Mooney Creek bridge
Mooney Mooney Creek to Kariong (4.0 km)
Pacific Highway deviation
Pacific Highway overbridge
Freeway
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9.4 MT. WHITE-KARIONG-OURIMBAH AND CALGA-KARIONG-OURIMBAH ROUTES COMPARED
In mid-1978 an Environmental Impact Study was commenced to compare the two freeway
corridors indicated as (3) and (4) in Section 9.2. These corridors are shown on Figure 9.1,
respectively, as: broken dark green; and a composite broken dark brown from Mt. White to
Kariong, broken dark green from Kariong to Sonnersby, and broken grey from Somersby to
Ourimbah.
Consultants were engaged to carry out fauna, flora, and archeological studies along the two
corridors. Engineering, geological, economic and other studies were undertaken by officers of the
Department of Main Roads. Some 35 government authorities and agencies were also contacted
for comments. As these studies progressed, it became increasingly apparent that the route via
CaIga to Kariong was preferable to that via Mt. White to Kariong.
Design features of the two corridors between the existing Freeway and Kariong were:
Calga-Kariong
Mt. White-Kariong
8%
7%
Maximum grade
870 m
800 m
Minimum curve radius
580 m
560 m
Bridge length
73 m
35 m
Bridge height above water
4,500,000 m3
3,000,000 m3
Earthworks
While earthworks were heavier and the maximum grade steeper on the Mt. White-Kariong
route, a higher and slightly longer bridge was required over Mooney Mooney Creek for the CalgaKariong route.
The benefit/cost study favoured the Calga-Kariong route, largely because of its flatter
grades. This factor, important for truck operation costs, more than offset the effect of the slightly
greater travel distance on the Calga-Kariong route. The benefit /cost study also indicated a first
year rate of return for investment in the Mt. White-Kariong route was 41.5 per cent, and 50.2 per
cent for the Calga-Kariong route. These very substantial rates of return left no doubt that one of
these two routes should be implemented as soon as practicable. The potential savings in fuel and
time costs for the considerably shorter freeway routes as compared to the existing Highway routes
via Feats Ridge made it irrational on economic grounds to consider seriously the "No Build"
option. (See Section 8.7)
.
Since the two routes traversed virtually the same geological environment, the Geological
Report covering these routes (but not the bridge sites) considered them to be comparable (39)
.
Results from the vegetation survey, undertaken by the Royal Botanic Gardens, indicated that
the Mt. White-Kariong-Ourimbah route would have a far greater adverse impact on the vegetation
than the Calga-Kariong-Ourimbah route, because of the number of significant floristic
communities affected by the former (10)
.
Similarly, the faunal studies undertaken by Macquarie University indicated that the impact of
the Mt. White-Kariong-Ourimbah route would be more severe than that arising from the CalgaKariong-Ourimbah route (11)
.
J. C. Lough and Associates were commissioned to undertake the archaeological survey.
Their findings revealed the presence of numerous Aboriginal rock engraving sites and middens
in the vicinity of both investigation corridors (40) However, the detailed alignments of both routes
.
were, in general, designed to avoid the significant sites.
Largely because the Mt. White-Kariong-Ourimbah route passed through an established
National Park (Brisbane Water) the general consensus from the authorities and agencies
,
contacted, including the National Parks and Wildlife Service, was a preference for the CalgaKariong-Ourimbah route.
In light of all these studies and their findings, the Department of Main Roads gave preference
detailed
location of the Calga-Kariong-Ourimbah route.
to
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Investigations proceeded to determine a location which would satisfy these two criteria, that
is, to be shorter between CaIga and Ourimbah than either the route through Feats Ridge or the
route through Gosford, and to give improved access to Gosford on an acceptable alignment.
Four basic corridors were considered. They are shown on Figure 9.1.
(a) Light brown-investigated in 1962
This was shorter than the route via Feats Ridge but provided no relief for Gosford and Central
Coast traffic.
(b) Grey-investigated 1964
This was the shortest route for through traffic but required a long link road to Gosford. A
shorter crossing of Mooney Mooney Creek was an advantage.
(c) Dark green-investigated 1962 and 1978/79
In total length (including link to Gosford) this route was superior to (b) despite the higher
,
,
and longer crossing of Mooney Mooney Creek. The link to Gosford (shown grey between
Belltrees and Gosford) was not considered warranted because an interchange north of
Kariong would enable use of the existing highway into Gosford, thus further reducing the
roadworks. However, the Mooney Mooney Bridge cost exceeded the similar cost on corridor
(b)
(d) Dark brown-investigated 1965 and 1978/79
For some time corridor (c) was the preferred route. The section from Mt. White to CaIga was
to be built to full freeway standard with a view that at some future date the section from CaIgaKariong-Ourimbah would be constructed. However, further investigation in 1965 revealed the
more favourable corridor (at that time) from a point just north of Mt. White, passing east
through Brisbane Water National Park, then becoming common with (c) north of Kariong
to State Highway No. 26 at Somersby; then crossing this Highway to travel north east to
Ourimbah via corridor (b) This composite corridor became the preferred route in 1965 and
.
remained so until the time of commencing this Environmental Impact Study in 1978. Provision
was made just north of Mt. White for a future interchange. The section from this interchange
to CaIga, which was by that time under construction, was reduced from full freeway capacity.
9.3 IMPROVE EXISTING HIGHWAYS
The effects of the baseline "No Build" or "Do Nothing" option have been covered in Section
8.7. Many of the disadvantages associated with it also apply to the minor alternative, "Improve
Existing Highways".
It has been stated previously (Section 7.2) that over most of their lengths, in the study area,
both the Pacific Highway (S.H. 10) and the CaIga to Ourimbah Road (S.H. 26) consist of two
sealed lanes only. Because of the rugged terrain traversed by State Highway No. 10, there are
considerable engineering and environmental constraints on upgrading it to four or more lanes.
Consequently, attention is primarily directed here to the possibility of upgrading State Highway
No. 26 to four lanes throughout.
It is relevant to restate that one of the main objectives of the proposal is to provide an
adequate section, between Mt. White and Ourimbah, of the Sydney to Brisbane National
Highway. A certain level of service is, therefore, required to be met. The existing level of service
on both Highways is not better than E (see Section 7.2)
.
A proposal to widen State Highway No. 26 to four lanes
pending its ultimate replacement by
a freeway standard road was considered in 1977 in the interest of traffic safety. This proposal was
rejected in favour of building the Freeway, both on safety and benefit /cost grounds. State
Highway No. 26 is also 33 per cent longer (11.6 km) than the proposed Freeway route and does
not serve the Gosford/Woy Woy area or the proposed industrial estate of Somersby. Increasing
traffic congestion on State Highway No. 10 would inhibit the population growth and industrial
development planned for the area, and increasing congestion on both of the Highways would also
inhibit growth in the Wyong area. Traffic growth on Wisemans Ferry Road (M.R. 225 on Figure
9.1) between Kariong and Somersby, could also be expected to grow at an accelerating rate
,
as the highway congestion increased, especially as development of the proposed industrial estate
proceeds.
Consequently, the regional and national benefits to be gained by building the Freeway far
surpass the short-term safety benefits of upgrading State Highway No. 26.
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East of Mooney Mooney Creek to Girrakool, the proposed alignment of F3 is generally along
the present route of the Pacific Highway. Consequently, the highway deviation must first be
constructed in order to minimize interruption to the traffic flow. Construction of a highway
overbridge is also required on this deviation to provide access to the heavy earthworks area
between Mooney Mooney Creek and the proposed crossing of the highway to the east. The
excavated material from this cut site is to be used for filling east of the highway crossing (see
Figure 10.1) An early start is also planned for duplication of the carriageways between Somersby
.
and Ourimbah.
With the highway deviation and bridge construction in progress, the next stages of Freeway
construction are planned for CaIga to Mooney Mooney Creek and Kariong to Somersby. A
construction period of four years has been estimated for Mooney Mooney Creek bridge.
Consequently, commencement of construction for this bridge is staged to follow closely
commencement of earthworks for the Calga-Mooney Mooney Creek section, and concurrently
with roadworks for the Mooney Mooney Creek-Kariong section of Freeway.
10.5 SITE CLEARING
Site clearing will be limited to the minimum necessary for access outside of the area to be
occupied by the cuttings and embankments plus a small number of stockpile areas for topsoil and
base materials. The remaining timber and growth within the Freeway reserve will be preserved.
The total area of vegetation to be cleared along the twenty kilometres between CaIga and
Ourimbah is approximately 115 hectares, ranging from heath to forest timbers up to thirty metres
tall.
While both Gosford and Wyong Council areas are covered by a Ministerial Order under the
Clean Air Act prohibiting open burning, a variation is to be sought to allow disposal under strict
supervision by this means. Based on the size of the area to be cleared and the resulting biomass,
it would be impractical to dispose of the cleared vegetation by such means as burying, forced
trench burning or chipping.
To bury, the pits would have to be very large and located outside the Freeway formation area.
This would result in more disturbance, created by additional loss of vegetation and wildlife habitat.
The optimum size of trenches for forced burning is 3 m x 2 m. These trenches would be too small
and hence too slow and costly for the quantities involved. On site chipping does not seem to be
a viable option because of the size of the trees involved, difficulties with their root systems, and
disposal of the large quantities of resultant mulch. Chipping industry procedures involve large
scale burning of residues not regarded as economically viable. A site inspection with foresters
representing chipping for the hardboard and paper industries, and logs for milling purposes,
revealed insufficient tree species of commercial value along the proposed clearing area (see
Appendix 'E')
.
Consequently, it is proposed to dispose of the cleared vegetation by open burning. In liaison
with relevant fire authorities, suitable weather conditions and optimal yet safe burning methods
will be selected to ensure full control and to avoid damage beyond the area cleared for
construction. Co-ordination with the controlled burning undertaken by the National Parks and
Wildlife Service for fire management of the National Park and with the local Fire Control Officers
in their hazard reduction burning will be sought. The construction site is reasonably isolated from
built up areas throughout most of its length (see Figure 9.1)
.
10.6 CONSTRUCTION EQUIPMENT
It is estimated that up to the following number of major construction equipment items would
be needed on site for the construction work:—
Medium to Heavy Tractor-Dozers
40
Motorised Scrapers
20
Off Highway Trucks
20
On Highway Trucks
20
Loaders
10
Excavators
8
Rollers and Compactors
15
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Airtracks
Compressors
Graders
Water Carts
Cranes
Light Transport Vehicles
Miscellaneous Items

12
15
10
10
8
30
25

10.7 RESTORATION AND LANDSCAPING
Construction requirements include provision for the works to be kept clean and tidy as they
proceed, and to remove regularly from the site rubbish and surplus material arising from the
execution of the works. As soon as practicable after completion of the works, all buildings,
workshops, temporary works, constructional plant and equipment which may have been
constructed or brought on to the site shall be removed.
Landscape work will be, essentially, one of restoration by encouraging regeneration of
indigenous species. This is seen as being particularly important through the section bounded by
National Park. Section 11.2.3, Restoration and Revegetation provides further details of this
aspect.
10.8 EXISTING ROADS
Between CaIga and Kariong the proposed Freeway generally follows the same corridor as the
Pacific Highway and traffic volumes on the Highway over this section should accordingly reduce
considerably (see Figure 8.1) However, as long as there are private properties along the road
.
requiring access, it will need to remain a public road.
Between Mooney Mooney Creek and Wisemans Ferry Road permanent access will be
required to the quarries, Old Sydney Town, and the National Park. This will be provided from a
road deviation (see Figure 10.2) Abandoned sections of the Highway not required for freeway
.
or local access purposes will be scarified to aid natural revegetation. From Mooney Mooney Creek
west to CaIga there is the possibility that the few private properties remaining could eventually
be incorporated in planning proposals for the area.
From Kariong to Somersby, crossings of the Freeway will be provided at Reeves Road and
Jindurra Road. Between Somersby and Ourimbah, the existing carriageway of the Peats Ridge
to Ourimbah Road (State Highway No. 26) will be duplicated. Access along Dog Trap Road will
be maintained by the provision of an overbridge at Dog Trap Gully (Figures 10.3 and 10.4)
.
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Natural regrowth occurring on existing F3 rock fill.
(SECTION 10.7)

Revegetation to edge of cut batter on existing F3.
(SECTION 10.7)
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Jindurra Road. At proposed F3 bridge site.
(SECTION 10.8)

Debenham Road. Will be cut by F3.
(SECTION 10.8)
77

11. E N V I R O N M E N T A L SAFEGUARDS
11.1 PLANNING AND LOCATION STAGE
The Department of Main Roads has constantly had the location of the Freeway under review
as a result of geological, engineering, economic, environmental and land use considerations. This
has been reflected in the choice of the preferred route and also in the detailed location. Two
examples only of the many instances involved are given of this variation of alignment, one for
economic mineral resource reasons and the other for archaeological reasons.
Because of the constraints (between Mooney Mooney Creek and Kariong) of Brisbane
Water National Park to the south of the Pacific Highway, and Old Sydney Town and several
dimension stone quarries to the north, an early Freeway alignment was designed to pass very
close to the quarries. One apparently disused quarry was directly affected by the Freeway
interchange at Kariong. In the course of the environmental investigations the significance and
considerable importance of the dimensional sandstone deposits from this location were
determined. Partly as a result of this, the Freeway alignment on this section was redesigned to
pass generally along the route of the existing Pacific Highway. The interchange design and the
Highway location were modified accordingly. A small incursion into Girrakool was also necessary
to preserve the important deposit.
A second example of the ongoing review of the Freeway location involved Aboriginal relics.
The Consultant Archaeologists worked in conjunction with the Department's Surveyors in
accurately locating the sites of rock engravings to ensure, where possible, that they remain
undisturbed. Some planning problems arose because of the large number of sites involved and
also because of the other environmental and engineering considerations. However, it has been
found possible to avoid all significant sites.
11. 2 CONSTRUCTION STAGE
11.2.1 Erosion and Sedimentation Control
It is in the construction stage, before landscaping and protection measures have been
completed and established, that the most likely damage to the environment can occur. The main
problem which could arise at this stage is soil erosion with probable sedimentation and water
pollution. The need for safeguards to minimize erosion and sedimentation was emphasised in the
majority of comments from specialist authorities. Section 4.2 has indicated that the soils of the
area are moderately to highly erodible.
In order to reduce the magnitude of this possible problem, all construction operations will be
contained within the Freeway reserve and, with only minor exceptions, within the area actually
cleared for the cuttings and embankments. This will minimize the area of exposed surface on the
project.
To help avoid construction runoff from mixing with natural runoff, cross drainage culverts will
be constructed in the natural water courses traversed before excavation of cuttings and
placements of embankment materials is commenced. Also, where the natural surface drains
towards proposed cuttings and embankments, catch drains will be provided at this stage to
intercept and direct the surface drainage to the culverts (see Figure 10) Where hard rock occurs
.
along the line of a proposed catch drain, graded banks or dykes may be provided to intercept
the water. Where required, the catch drains will be lined to prevent scour. These measures will
pass natural drainage through and clear of the work areas uncontaminated.
Protection of inlets and outlets to the cross drainage culverts would also be carried out at
this stage to prevent scour occurring. If required, stilling ponds or energy dissipators would be
constructed at culvert outlets to reduce water velocity to that previously existing, thus reducing
erosion potential.
It is expected that, with few exceptions, cuttings will be in hard sandstone which presents
minimal erosion problems. The majority of embankments will be rock faced, as done effectively
on previous sections of F3. This rock facing will protect the embankments from sheet and rill
erosion. Smaller earth embankments will be protected by measures to be developed in
conjunction with the Royal Botanic Gardens, Soil Conservation Service, and National Parks and
Wildlife Service. The aim will be to control erosion while encouraging natural regeneration. (See
Section 11.2.3.)
.
During construction, with the run-off from surrounding areas directed uncontaminated from
or through the work area, only the rain and ground water flowing on the disturbed ground will need
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Regeneration on existing section of F3.
(SECTION 11.2.3.)

Regeneration on F3 sandstone batter.
(SECTION 11.2.3.)
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to be treated. To achieve this, run-off from the surface of the partly completed cuttings and
embankments will be directed to various temporary or permanent drainage channels and, before
discharging into the natural gullies and streams, will be passed through sedimentation ponds or
hay check dams (see Figure 11) These retention and barrier structures will be designed to
.
impede and filter the run-off water in order to remove the sediment. They will be regularly
inspected and maintained and will remain in place until the overall landscaping and permanent
protection works are completed and have reached stability.
11.2.2 Protection of Natural Vegetation
As indicated in Section 10.5, site clearing will be limited to the area which is to be occupied
by the completed works. Apart from a small number of stockpile areas for topsoil and base
material and clearing for fencing, the remaining timber and growth within the Freeway reserve will
be left undisturbed. Movement of construction machinery will also be restricted as much as
possible to the Freeway formation area.
By minimizing the disturbance to natural vegetation on either side of the carriageways, the
amount of potential erosion and sedimentation will be reduced and regeneration of native
vegetation species in disturbed areas will be assisted. Since spontaneous revegetation by native
species requires suitable adjoining areas of bushland for seed sources, the narrower the strip of
clearing between the carriageways and undisturbed bushland the quicker will be the regeneration
of native species (10a)
.
As provided for in the Bush Fires Act, spark arresters will be fitted to all items of plant used
during periods of fire prohibition.
11.2.3 Restoration and Revegetation
As indicated in Section 10.7, landscape work will be, essentially, one of restoration by
encouraging regeneration of indigenous species. To encourage this regeneration, shrubs and
understorey vegetation will be collected at the clearing stage and bagged or otherwise suitably
stored for re-use. Retention of much of the existing foliage and seed from felled trees will also be
attempted for use in re-mulching with the top soil.
Top soil will be recovered when possible and stock piled for re-use close to the locations from
which it is collected. As plant communities are often largely determined by soil conditions and
location, this will also assist natural regeneration. To help prevent sterilisation of seed and to
stabilise exposed earth areas, the top soil will be progressively spread as sections of earthworks
are completed. This will reduce both the time top soil is stored and the amount of exposed earth
slope. While the majority of batters will be rock faced to stabilise them and to reduce erosion, on
earth batters where top soil is spread protective measures will be used to hold the soil until
regeneration takes place. Although the Department is already experienced in hydromulching
techniques, the use of bitumen spray and hay mulch to stabilise batters, on friable soils the
assistance of the Soil Conservation Service will be sought.
Since an excess of fertilizers can favour the growth of weeds and exotic species and diminish
the success of colonisation by native plants, the use of fertilizers will be limited to small quantities
considered necessary to establish and maintain ground cover on the areas of earth embankments
involved, in order to control erosion. As indicated in Section 4.2, the soils of the area are generally
low in fertility and have a low pH value. While the indigenous species have adapted to these
conditions, natural regeneration is still likely to be slow and appear unsightly initially.
It is considered that adoption of the procedures outlined above will generally maintain the
ecological balance of the area, especially through the National Park section, and will minimize
disturbance of the natural vegetation. Providing favourable weather conditions prevail,
regeneration can be expected to be well advanced within 18 to 24 months. Inspections during
this regeneration period will be made to control any invasion by unwanted species and to monitor
erosion control measures.
11.2.4 Faunal Safeguards
Keeping the clearance of natural vegetation to an essential minimum and allowing
regeneration of native species will minimize the loss of natural habitat and discourage invasion by
fauna alien to the area. It will also lessen the need to use herbicides and fertilisers, and the amount
of mown areas.
In the interests of both traffic safety and wildlife protection considerations, a 1.5 m high,
wallaby-proof fence is proposed for erection along the boundaries of the Freeway reserve where
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determined to be necessary. This fencing will deter large animals from entering the reserve and
minimize the potential for vehicle-wildlife collisions. Since this fencing may not deter small animals,
some wildlife casualties may occur. However, "these losses will usually be replaced each year by
animals seeking unclaimed territories. Surviving generations will adapt to the highway environment
and stabilization of animal population will then occur" (11)
.
Although the Freeway reserve will be fenced, a corridor nearly 500 m wide will be available
for wildlife movement across the Freeway reserve in the Brisbane Water National Park area. This
will occur in the Mooney Mooney Creek valley where the proposed bridge structure will allow the
retention of most of the existing natural vegetation. Since the fencing will stop at the bridge
abutments, wildlife of all sizes will be able to move along both sides of this valley uninhibited by
road traffic. Allowing this movement will assist in the survival of the larger and rarer animals
present in the area should such phenomena as fire or drought occur. The considerable reduction
of traffic volume on the existing Highways will also assist wildlife movement by reducing the risk
of vehicle-wildlife collision.
The erosion control measures indicated in Section 11.2.1 should protect the watercourses
from additional siltation and, consequently, their aquatic ecosystems.
11.2.5 Hydrology
The Department's geological report on the Freeway proposal recommends the use of a
"drainage mat", or a permeable layer, between fills and the natural surface (5) Where it is
.
practical to do so, a permeable layer will be incorporated. This will allow natural surface water
in these areas to seep through to the catchment downslope from the Freeway. As a consequence,
there should be little change to the established vegetation and associated fauna in these
downslope areas.
Natural water courses traversed will be either bridged or be provided with cross drainage
culverts. Section 11.2.1 has dealt with erosion and sedimentation control measures.
11.2.6 Local Access and Services
Provision has been made to maintain access to properties in the vicinity of the Freeway, to
Old Sydney Town, and to Girrakool picnic area. This entails bridging affected local roads and
relocating a section of the Pacific Highway. Abandoned sections of the Highway not required for
local access purposes will be scarified to aid natural revegetation.
Bush fire access roads and walking trails in the National Park which will be cut by the Freeway
will be re-established where this is required.
Arrangements will be made to have all public utilities and services adversely affected by the
Freeway re-established.
11.2.7 Archaeological Relics
Reference was made in Section 11.1 to the ongoing review during the Freeway location stage
undertaken to locate accurately Aboriginal relic sites. While detailed design is still underway, all
significant sites appear to have been avoided. To protect sites near to the Freeway during
construction operations, it is proposed to define these sites and to advise construction personnel
of their presence.
11.3 OPERATION STAGE
Spillages of Dangerous Goods
Materials likely to be accidentally spilt on the Freeway may be classified into two groups:
dangerous or non-dangerous to the community or individuals. In the event of a spill becoming
known to the Department before the Police or Fire Brigade are at the site, normal practice would
include identifying the spilt material, and if categorised as "dangerous" (i.e., toxic or highly
inflammable) referring the matter to these agencies for their action until the site is declared safe
,
for clean-up operations to be commenced by the Department. The degree of risk to life will also
be considered and if necessary, the road will be closed, the site evacuated, and all people not
skilled in combating the spillage of dangerous materials kept upwind of the area.
The Police Department is able to call on the services of the Fire Brigade on any main road
in New South Wales to combat the effects of a spill and the Department's role is then to clean
the pavement and restore it to a trafficable condition after the site has been decontaminated or
declared safe.
Materials spilt in transit which are not toxic and/or highly inflammable may be cleaned up
11.3.1
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by the Department without the aid of the Police or Fire Brigade. Depending to an extent on the
magnitude and location of the spill, the following procedure will generally be adopted in those
situations:—
(a) Confine the spilt material, prevent it from flowing into the drainage system and prevent traffic
from transferring it to other areas;
(b) Recover the spilt material for disposal, where practicable;
(c) Clean and restore the pavement to its pre-spill condition.
The normal procedure for cleaning a road involves the use of sand and a stock pavement
cleaner.
11.3.2 Fire
Every possible precaution will be taken at all times to minimize fire risk both in depots and
the
works. During construction, these precautions will include ensuring the adequate provision
on
of fire fighting equipment and instruction of staff as to the appropriate action to be taken. Where
the Freeway is at or near natural surface a 2-3m wide strip of low grass will be established along
the outside edges of the Freeway shoulders. This strip will be periodically mown to reduce fire
hazard potential. The general policy of encouraging regeneration of indigenous plant species,
referred to in Section 11.2.3, will still apply.
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Entrance to Girrakool to be relocated.
(SECTION 11.2.6)

Exposed rock formation on existing section of F3.
(SECTION 12.1.2)
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12.

I N T E R A C T I O N S W I T H T H E ENVIRONMENT

12.1 THE PHYSICAL ENVIRONMENT
12.1.1 Introduction
The physical environment has been described in Section 4. Physical environmental effects
of the proposed section of Freeway are discussed here under four headings: soils and rock; water;
air; hazards.
12.1.2 Soils and Rock
Cuts and fills made during construction modify the topography in the immediate area of the
roadway and modify the local drainage patterns.
Gradational and duplex soils associated with the Hawkesbury Sandstone and duplex soils
derived from the Narrabeen Group of sedimentary rocks will be encountered during the
construction stage. These soils are moderately to highly erodible. However, the erosion and
sedimentation control measures referred to in Section 11.2.1 should be adequate to reduce this
erosion potential.
The uniform sands of the project area do not present a stability problem in terms of mass
movement and slumping. While they are moderately erodible if disturbed, when a protective cover
is maintained and adequate drainage provided as proposed, they remain quite stable (41)
.
For the most part the highly erodible alluvial soils will be avoided by the Freeway location.
The poorly drained soils associated with estuarine, tidal flat deposits in Mooney Mooney Creek
will be bridged over with foundations clear of the Creek (see Figures 4 and 11) Approximately
.
400 metres of the better drained alluvial soils will need to be traversed at the northern end of the
project.
The exposure of subsurface rock formations in Freeway cuttings can be of great interest to
geologists, paleontologists, archaeologists and others because they may aid scientific research
by exposing geologic structure, unearthing buried fossil deposits, and enabling archaeological
salvage. The importance of road cuts to geologists is reflected in guidebooks for the tours that
are often a part of geological conferences. Road cuts are often relied on in demonstrating local
geologic features.
12.1.3 Water
During construction of the Freeway both the surface and ground waters along the formation
area will be affected. Provision will be made either to bridge over or construct drainage culverts
for water courses encountered, and catch drains will generally direct intercepted surface water
to these structures. A permeable layer under embankments may also be provided where required.
However, in cuttings through Hawkesbury Sandstone, interbedded shale lenses with ground
water movement over them are likely to be encountered. A wet ground surface occurs where these
shale beds outcrop down slope, sometimes giving rise to wetlands and associated heath. Where
these relatively impervious beds are cut, there will be an interruption to the associated ground
water movement. Subsoil drains to intercept this flow are necessary at subgrade level to ensure
that pavement stability is retained.
Concern has been expressed by several authorities contacted over the need to minimize
adverse impacts on the water quality of Mooney Mooney Creek, Piles Creek, and Narara Creek.
The erosion and sedimentation control measures proposed and the design of Mooney Mooney
Creek bridge are planned to achieve this objective.
12.1.4 Air
Air pollution is not considered to be a problem in the vicinity of the proposed Freeway. The
corridor area is sparsely populated (Section 6.3) and there are variable, moderate to strong
winds to dilute and disperse readily any air-borne pollutants (Section 4.5.3) Due to the high
.
standard of alignment and flat grades proposed for the Freeway, the amount
of pollutant
emissions from this line source will be minimal. Freedom from stop-start conditions by grade
separations, controlled access and adequate traffic capacity will contribute to a reduction in the
amount of vehicle emissions to the atmosphere.
12.1.5 Hazards
Procedures for dealing with the accidental spillage of danagerous goods on the Freeway have
been discussed in Section 11.3.1. These procedures should be adequate to prevent serious
adverse impacts on the surrounding environment.
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Section 4.5.4 has stated that the incidence of fog in the study area is low. No special
provisions are, at present, being made in the Freeway design for this phenomenon.
The emergency fire fighting plans prepared by the Co-ordinating Committee of the Bush Fire
Council for Gosford City and Wyong Shire have been adopted by the Department. It is understood
that the co-operation of the Department will also be sought by the National Parks and Wildlife
Service when their fire management plan for Brisbane Water National Park is to be implemented.
12.2 THE BIOLOGICAL ENVIRONMENT
12.2.1 Flora
The long term effects of the Freeway on the flora of the area are extremely hard to assess
(10a) Between CaIga and Kariong the proposed Freeway will pass across the northern edge of
.
Brisbane Water National Park. However, this Park will be extended northwards to include most
of the catchment area for Mooney Mooney Creek (Figures 6.4 and 12) This extension area is
.
largely surrounded by altered habitats (e.g. farmland, special uses, quarries, roads) Therefore,
.
in the long term its viability may depend on its size and diversity.
Benson has suggested that the main long term effect of having the Freeway passing between
these two natural areas:
Would be the lowering of genetic variability of some species so as to cause extinctions
through such phenomena as fire and epidemic disease. Some plant species are
eliminated from an area if burnt too frequently. Sub-dividing of a reserve would make it
more likely that a fire would "burn-out" the whole of a continuous area because of its
limited size.
A valid argument against this could be that a freeway provides a good fire break from
which to combat fires, or use as an "edge" in a control burn.
Since most of the flora present in the area has pollen and seed types which can dispose
fairly readily (by wind, insects, mammals) the effect of the freeway would be less than,
say in the tropics where seeds are heavier and less likely to disperse over such a barrier
(10a)
.
The main short term impact of the Freeway on vegetation is direct destruction through
clearing along the site of the Freeway. However, as indicated in Section 10.5, this clearing will be
kept to a minimum. The total area of vegetation to be cleared along the twenty kilometres between
CaIga and Ourimbah is estimated to be approximately 115 hectares, ranging from grass to open
forest. Movement of construction machinery will be restricted as much as possible to the Freeway
formation area.
Between CaIga and Somersby all Closed Forest communities have been avoided, while
approximately 200 metres of Open Forest with moist understorey will be bridged over on the
western bank of Mooney Mooney Creek. Between Somersby and Ourimbah a short deviation
outside of the existing road reserve will cut across the northern extremity of Dog Trap Valley. A
small amount of Closed Forest and Moist Open Forest will need to be cleared at this location.
The main plant community which will be affected by Freeway clearing has been identified as
Low Open Forest-Low Woodland with dry understorey. In the Botanist's report covering the CaIga
to Kariong section (10a) the following items are listed as the likely impacts on this community:
1. Localized direct destruction
2. Weed infestation
3. A beneficial effect which may arise from the Freeway's construction is that the limited
access from the freeway may reduce the number of wildfires started by motorists.
Limiting the width of disturbance along the Freeway reserve will retain much of the natural
vegetation, encourage a more successful regeneration of native species, and thus reduce the
likelihood of weed infestation.
The Botanist's report covering the Kariong to Ourimbah section states: "Since much of this
community traversed by the route is already disturbed or remains as small pockets, the Freeway
will not greatly affect its conservation value" (10b)
.
The second major plant community to be impacted by the Freeway is the Moist Shrubland
Complex. This community occurs on the sandstone ridges between Kariong and Somersby and
is a feature of the area. Its distribution is reported to be determined by geological and soil
characteristics and their consequent effects on drainage, that is, a moist, shallow soil overlaying
a hard sandstone layer. Since disturbance upslope from this community could alter drainage
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Open Forest with moist understorey.
Section to be bridged over.
(SECTION 12.2.1)

Moist Shrubland Complex.
(SECTION 12.2.1)
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patterns (see Section 12.1.3) the construction and subsequent presence of the Freeway may
,
disturb the community's ability to survive. While detailed design of this section of Freeway is not
complete, incorporation of a drainage mat between fills and the natural surface, as recommended
in the Department's Geologist's report (5) will assist in allowing the natural drainage patterns
,
to continue.
12.2.2 Fauna
As all construction activities will generally be contained within the Freeway reserve and actual
clearing of vegetation will be limited to construction requirements, the degree of loss and
alteration to habitat will be minimized.
The following faunally important plant communities have been identified: Closed-Forest;
Open-Forest moist understorey; Mangroves; and Moist Shrubland Complex (closed heath) (11)
.
Apart from a small area at Dog Trap Gully, both of the first two communities will be avoided (see
Figure 12) A short section of the second plant community will be bridged over at Mooney Mooney
.
Creek. None of the Mangrove communities occur on the Freeway route. It is only between Kariong
and Somersby that some heath communities will be affected. Several of these are located within
the area reserved for the Somersby Industrial Estate, and will be progressively affected by this
development. Construction care in maintaining existing drainage patterns where possible will help
to reduce any adverse impacts on the remaining heathland areas.
Another faunally significant area identified was the sand-mined bank of Mooney Mooney
Creek supporting at least seven different frog species. The southern extremity of this area will be
bridged over.
Further fragmentation of natural habitat has been suggested as a possible significant adverse
impact. Brisbane Water National Park is already isolated from other areas of natural vegetation
in the region. It is likely that its present limited size of less than 8,000 hectares is well below that
necessary for the genetic viability of many of its larger mammals. The proposed extension to the
Park referred to in Section 6.8.3 will add approximately 3,000 hectares. Provision of the wide
corridor under Mooney Mooney Creek bridge will aid wildlife movement between these two
sections of the Park. A proposed 480 m long bridge will have only two piers and a high clearance
under the superstructure. With this arrangement it is expected that disturbance of the natural
environment will be kept to a minimum.
12.3 THE HUMAN ENVIRONMENT
12.3.1 Social
Because the area through which the Freeway corridor passes is sparsely populated and most
of the local access routes will be maintained, there will be little in the way of adverse proximity
effects. That is, there should not be any adverse noise, air, glare, or visual impacts. The population
within the study area is generally quite mobile, with at least half recording a residency period of
less than five years and 87 to 93 per cent of dwellings recording at least one motor vehicle
(Section 6.3)
.
In response to the Department's request for comments, the Health Commission advised "that
there are no major environmental health aspects of the proposal which would warrant special
consideration in the Environmental Impact Study" (42)
.
12.3.2 Land Use and Planning
Since the Freeway has been located within the Special Uses Corridor indicated in the Gosford
Wyong Structure Plan and development in the district has proceeded with the proposed Freeway
in mind, there should generally be positive land use interaction effects. This is particularly reflected
in the development of the Somersby Industrial Estate. The Structure Plan states that the Freeway
"will be a valuable asset".
12.3.3 Economic
While agriculture in the Gosford Wyong district continues to be an important industry and is
geographically dispersed in the study area, the Freeway has been located so as to skirt the fringe
of this activity on the Somersby plateau. Consequently, the Department of Agriculture have been
able to advise that "the effect of the Freeway on agriculture would be minimal" (43) A portion
.
of land reserved for the Somersby Horticultural Research Station will be required for Freeway
purposes. However, there will be definite positive effects in transporting fresh farm produce to the
Sydney Market.
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Somersby Horticultural Research Station. The F3 will pass through an
undeveloped section.
(SECTION 12.3.3)

Piles Creek Sandstone Quarry. Modifications made to F3 design to reduce impact.
(SECTION 12.3.3)
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The effects of the Freeway on industrial activity in the district will be beneficial. The improved
accessibility provided will permit savings in costs through reduction in travel time and vehicle
operating costs. It will also permit quicker delivery of products to customers and quicker receipt
of needed raw materials. For the community as a whole, the added impetus for economic growth
and development is likely to be considerable. In this regard, the following comment has been made
by the Industrial Development Unit of the Premier's Department:—
There is no doubt that the new route will help in creating new employment opportunities
in the Gosford area. It will be an additional attraction for industries to locate in the area
and vastly improve road transport to both Sydney and Newcastle (44)
.
These comments may also be directed at the tourism industry of the Central Coast. The
improved accessibility afforded by construction of the Freeway will be a fillip in attracting visitors
and holiday makers from both local and overseas markets.
There are several dimension and broken stone lease areas containing high quality sandstone
near Kariong. All but one have been completely avoided. Design modifications have been made
to the Kariong interchange in order to minimize the adverse impact on the affected quarry,
ensuring its continued viability. Two potential extractive shale and clay areas are also slightly
affected by the proposed Freeway route (see Figure 12) However, both are already largely
.
sterilised from future extraction by existing and proposed uses (i.e. the Horticultural Research
Station and the Industrial Estate)
.
12.3.4 Aesthetic Quality
Benefits will accrue to Freeway users by the enhanced views offered in transit. Although these
will be restricted to the Freeway reserve for most of the time because of cuttings and screening
natural vegetation, in travelling between Gosford and CaIga an elevated view of Mooney Mooney
Creek will be available while crossing the bridge. Views of exposed geologic structure, already a
feature on existing sections of the F3, will also be featured along the CaIga to Kariong section in
sandstone cuttings.
As indicated on the model (see photograph accompanying the Introduction) the proposed
,
section of Freeway will not be visible to non-users over much of its length. Even on the more
rugged terrain between CaIga and Kariong where several large embankments are proposed, the
Freeway will generally be screened from view by the adjoining natural vegetation.
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13. ENERGY STATEMENT
It is estimated that over the six year construction period, the construction equipment will use

the following amounts and type of fuel to establish the project:
Diesel
— 30,000,000 litres
Petrol
— 1,000,000 litres
Once established, only periodic maintenance will be required for the Freeway to continue in
operation.
However, when the Freeway is open to traffic the amount of energy used during construction
will be quickly offset by savings in liquid fuel consumption due to flatter grades and the
considerable shortening of travel distances (11.6 km between CaIga and Ourimbah for through
traffic and 4.85 km between CaIga and Kariong for Gosford traffic) Using only the shortened
.
distances without the benefits from improved grades and alignment, together with the existing
origin and destination traffic patterns and the projected 1985 traffic volumes, the following
calculation indicates the annual energy savings possible with the Freeway.
Vehicle kilometres equivalent (through traffic)
15,000 AADT X 11.6 km = 174,000
Vehicle kilometres equivalent (Calga-Kariong traffic)
14,000 AADT X 4.85 km =
67,900
TOTAL:
241,900
Allowing 12.5% heavy vehicles for diesel consumption at an average rate of 34 litres/ 100 km,
and 87.5% vehicles for petrol consumption at an average rate of 12 litres/ 100 km, amounts and
type of fuel saved each year of operation is:
Diesel — 3,752,500 litres
Petrol — 9,270,800 litres
Consequently, the liquid fuel used in constructing the Calga to Ourimbah section of F3 will be
offset by fuel savings made in just over two years of operation. (Actual savings will exceed this
amount due to the improved grading and alignment.)
No energy sources will be sterilised by the Project. The Joint Coal Board has advised that
the area traversed has coal bearing strata occurring at a considerable depth (700 metres) and
,
has suggested that allowance be made in the design for the possibility of mining at some future
date (45)
.
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14.

ASSESSMENT OF ENVIRONMENTAL IMPACT

To assess the impacts associated with this proposed transportation improvement, a
comparison has been made between the consequences of constructing the Calga-KariongOurimbah section of Freeway No. 3 and the alternative consequences of the "No Build" option,
improving the existing Highways, or constructing the Mt. White-Kariong-Ourimbah freeway route.
It has been shown that the savings in lives, reduced accidents, conservation of energy, reduced
transport operating costs, and the assistance to planning and development of the Central Coast
associated with providing a freeway standard facility heavily favour the preferred freeway
alternative rather than the "No Build" or other alternatives. Further, only the two freeway options
meet the standards required for a National Highway.
Detailed studies of the two freeway alternatives clearly indicated that the proposed CaIgaKariong-Ourimbah route was preferable for both environmental and economic reasons. An
Additional Information Volume reproduces the Specialist Consultants' reports on the flora, fauna,
archaeological and geological aspects comparing the two freeway alternatives. Environmental
safeguards are being designed into the preferred freeway alternative to mitigate remaining
potential adverse effects. A brief analysis of the important interactions, both detrimental and
beneficial, is outlined hereunder.
For the physical environment, there are potential erosion and sedimentation problems with
the soils of the project area. Both temporary and permanent control measures will be used during
the construction and operation stages to minimize this erosion potential and any resultant threat
of siltation of watercourses.
Although air pollution is not considered to be a problem in the vicinity of the proposed
Freeway, the high standard of alignment, flat grades, and free-flowing traffic conditions will
contribute to a reduction in vehicle emissions at present resulting from congested conditions on
the existing Highways in the area. Similarly, traffic generated noise is not expected to be a
problem in the proposed Freeway corridor.
The main impact on the biological environment will be the loss of approximately 115 hectares
of vegetation — primarily Low Open Forest/ Low Woodland typical of the area — by clearing for
the Freeway. This plant community was not identified as being of particular importance as a
wildlife habitat. Several small areas of Moist Shrubland Complex will be affected between Kariong
and Somersby. This plant community has avifaunal significance, being important to honeyeaters
in autumn and winter. The indirect effects on this community will be mitigated by the use of a
drainage mat under embankments to permit continuation of water supply.
Two less common plant species will be adversely affected by Freeway construction. One,
Lindsaea dimorpha, is known to occur elsewhere and has a wide distribution. The other species,
Darwinia glaucophylla (Myrtaceae) has an extremely restricted distribution. It is only known in
,
the Calga, Piles Creek, Kariong area but is fairly common in that area. Very few of these plants
will be affected by the Freeway.
For the human environment, the effects will be mainly beneficial. Land use planning in the
Gosford-Wyong Sector of the Sydney Region has proceeded on the basis of a completed SydneyNewcastle Freeway. It forms a major element in the Gosford-Wyong Structure Plan and much of
the development in the sector is partly contingent on its completion. One of the principles
enunciated in the Sydney Region Outline Plan was that of strengthening the relationship between
Sydney, Newcastle and Wollongong so that in the long term they might operate efficiently as one
large, inter-related urban area. The Sydney-Newcastle Freeway will play an important role in
achieving this objective.
Since the proposed section of Freeway will form part of the Commonwealth Government's
National Highway System, it will assist in meeting the objectives established for this transportation
network. It will also contribute towards energy saving objectives by reducing the through travel
distance by 11.6 kilometres and by providing flatter grades, improved alignment and increased
traffic capacity.
Calculation of savings for the estimated traffic volumes with the Freeway indicate an annual
net road user benefit of nearly $23 million and a benefit /cost ratio of 4.9 / 1. Prevention of a
potential 8 fatal accidents and 53 injury accidents, or a total of 168 vehicle accidents, is projected
per year on completion.
Vehicular and service access, both during construction and on completion of the Freeway,
will be maintained to properties, quarries, Brisbane Water National Park and Old Sydney Town.
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Affected bush fire access trails and walking trails within the Park or its proposed extension will
be re-established where it has been indicated that this is required.
Efforts have been made in planning the location and future construction of the Freeway to
minimize adverse impacts upon the environment. It is concluded that construction and operation
of the Freeway can be undertaken in a manner which is environmentally acceptable, and that the
benefits to be gained are substantial.
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15. ORGANIZATIONS CONSULTED
Organizations consulted in considering the advantages and disadvantages of the preferred route
and alternative options.
Australian Bureau of Statistics
Australian Museum
Board of Fire Commissioners
Bureau of Meteorology, Department of Science and the Environment (Commonwealth)
Centre for Environmental Studies, Macquarie University
Department of Agriculture
Department of Decentralisation
Department of Education
Department of Lands
Department of Mineral Resources and Development
Department of Public Works
Department of Sport and Recreation
Department of Tourism
Department of Youth and Community Services
Electricity Commission
Forestry Commission
Gosford City Council
Health Commission
Heritage Council
Industrial Development Unit, Premier's Department
Joint Coal Board
Lough, J. C. and Associates
Maritime Services Board
Ministry of Transport
National Parks and Wildlife Service
National Trust of Australia (NSW)
Planning and Environment Commission
Police Department
Public Transport Commission
Royal Botanic Gardens
Scout Association of Australia
Soil Conservation Service
State Fisheries
State Pollution Control Commission
Water Resources Commission
Wyong Shire Council
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A P P E N D I X 'A'
Key to Figure 6, "Human Environments", and to Figure 6.1, "Existing Planning Controls."
Special Uses
E — Electricity Supply
H — Horticultural research station
o — Quarry
R — Radio beacon
S
— School site
W — Water supply purposes.
Open Space
— Recreation
1. Public recreation reserve
2. Public recreation and preservation of native birds
3. Water and public recreation reserve
4. Preservation of native flora and public recreation
5. Preservation of native flora, water supply and public recreation
6. Public recreation and preservation of native flora
Open Space — Special Uses
1. Native flora and fauna reserve
2. Preservation of native flora
3. Native flora and fauna reserve
4. Mangrove Trigonometric Station
5. Timber reserve
6. The Moat Trigonometric Station
7. Archaeological area
8. Archaeological area
9. Preservation of native flora
10. Preservation of native flora and fauna
11. Preservation of native flora
12. Promotion of the study and preservation of native flora and fauna
13. Public recreation and preservation of native flora and fauna
14. Preservation of native flora
Crown Land Reserves
A — Access to tidal waters
C — Crown reserve
P — Reserved for future public requirements
R — Reserved for public recreation and preservation of native flora
U — Unreserved vacant Crown Land
W — Water reserve
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APPENDIX 13% PRESENT VALUE OF BENEFITS & COSTS
The benefit - cost ratio is used to compare a number of road - . building programmes over
future
period of time (this is set at a nominal 30 year life-span for a road) In order to facilitate
a
.
such a comparison it is necessary to convert future benefits ($) and future costs ($) to their
present worth, i.e. to find what $1 in some future year would be worth today at an appropriate
rate of interest o r discount. This is calculated by multiplying the future amount ($) by a "present
worth factor":
1
where d = discount rate
(1 + d) "
n =no. of years from base year to future year.
Both benefits and costs are discounted to the same base year (1979)
.
w =

BENEFITS
The present value (Pa) of an amount A, in n years time at discount rate d is:
A
P =
n
(1 + d) n
If A increases at a compound rate, the present value (131a) is:
(1 +
where (1 + t) = ratio of traffic volume in year n to volume in the previous
= A

k1 +d

And this is calculated over 30 years: year.
30

PVB„ =

30
= A

n= 1

Replacing r for

n= 1

t i + ty
k1 +di

1 + t
1 + d

1)
11
rn
PV830 = A
+ rn —
k1
—r
Since the benefits will not accrue for some years after the base year (say 8) it is necessary
to have a nil benefit for these 8 years prior to the 30 years benefits which we need to consider.
This is calculated by:PVB8
PV B30 = PVB38
COSTS
In calculating the present value of a given future expenditure two methods may be used. It
can either be assumed that annual expenditure will be uniform over the years of construction, or
that expenditure will vary from year to year. In this study both methods were tested and it was
found that the difference between the two had minimal effect on the eventual value of the benefit
— cost ratio (less than 1/2%) .
If costs are uniformly distributed over the construction period:
"
1 \
1
PV costs 1979 =
kC3d
Cid]
d
where A = annual expenditure.
d = discount rate expressed as a decimal.
1
(
—Pd)

cd
i

where Po = present worth of a unit amount in year i at discount rate d.
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If costs vary annually:
PV costs 1979 = d
where A
n
d

A

A

(

1

d)

n (1

±

A
clyfl

(

(1 + d)

= cost in the year.
= no. of years from base year to first year of construction.
= discount rate expressed as a decimal.
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A P P E N D I X 'C'

M E T E O R O L O G I C A L DATA
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Closed Forest. "Rainforest species" dominating understorey.

Open Forest, moist understorey. Showing the boundary of Hawkesbury
Sandstone above, with the Narrabeen Group below the cliffline.
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Open Forest, moist understorey.
Dense understorey — Hawkesbury Sandstone.

Open Forest, moist understorey.
Open understorey — Narrabeen Group.
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Open Forest, dry understorey.

Open Forest, dry understorey.
110

Low Open Forest, dry, tall dense
understorey. Banksia serrata in
foreground.

Low Open Forest, dry understorey. Most
common community. Very diverse in
species.
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Rock outcrops with pockets of Low Scrub.

Sedgeland. Treeless areas with swampy organic soils dominated by sedges.
112

Closed Heath, showing dense shrub cover.
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TABLE 5: MAMMALS OF THE MT. WHITE/CALGA - KARIONG SECTION
AND BRISBANE WATER NATIONAL PARK
Presence in Brisbane Water
National Park according to:
Species

Mahoney
& Posamentier
(1975)
(1)

Hodson
(1976)

Rose
(1978)

Order Artiodactyla
Family Bovidae
* Bos taurus Cow
* Capra hircus Goat
Family Suidae
*Sus scrofa Pig

Present
Study

Status

(2)

(3)

+
+

D
D

+

R

Order Camivora
Family Felidae
* Fells catus Cat
Family Canidae
*Canis familiaris Dog
* Vulpes vulpes Red Fox

+

A

+
+

C
C

Order Lagamorpha
Family Leporidae
* Lepus capensis Brown Hare
* Oryctolagus cuniculus Rabbit

+
+

U
U

+
+
+

A
C
R

Order Rodentata
Family Muridae
* Rattus rattus Long-tailed Ship Rat
R. fuscipes Southern Bush Rat
R. lutreolus Eastern Swamp Rat
Melomys cervinipes Fawn-footed Mosaictailed Rat
Pseudomys gracilicaudatus Eastern Chestnut
Rat
* Mus muscu/us House Mouse
Order Marsupialia
Family Dasyuridae
Antechinus stuartii Brown Marsupial Mouse
A. swainsonii Swainson's Marsupial Mouse
Smithopsis murina Common Marsupial Mouse
Dasyurus maculatus Tiger Cat
Family Peramelidae
Perameles nasuta Long-nosed Bandicoot
lsoodon macrourus Short-nosed Bandicoot
Family Macropodidae
Wallabia bicolor Swamp Wallaby
Macropus giganteus Eastern Grey Kangaroo
M. robustus Wallaroo
M. rufogriseus Red-necked Wallaby
Potorous tridactylus Potoroo
Family Vombatidae
Vombatus ursinus Common Wombat
Family Petauridae
Schoinobates volans Greater Glider
Pseudocheirus peregrinus Ringtail Possum
Petaurus breviceps Sugar Glider
P. norfolcensis Sauirrel Glider

+
+
+

+

+
+

+
+
+

+,4,

+

+

+
+
+

?

+
+
+
±,4,

+
+
+
+

+
+
+
?

A
C
U

+
?

A

+
f

+

A

+141

+

U

+

?
+
+
?

+0)

+
+(4)
+,4)
±(4)
+,4)

+
+

+

i-

U
C
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TABLE 5: MAMMALS OF THE MT. WHITE/CALGA - KARIONG SECTION
AND BRISBANE WATER NATIONAL PARK (CONTINUED)
Presence in Brisbane Water
National Park according to:
Species

Family Phalangeridae
Trichosurus vulpecula Brush-tailed Possum
T. caninus Mountain Possum
Family Phascolarctidae
Phascolarctos cinereus
Family Burramyidae
Cercatetus nanus Pygmy Possum
Acrobates pygmaeus Feathertail Glider
Order Monotremata
Family Tachyglossidae
Tachyglossus aculeatus Echidna

Mahoney
& Posamentier
(1975)
(1)

Present
Study

Status

(2)

(3)

+
+

+
?

U

+

7

Hodson
(1976)

±(4,
+

Rose
(1978)

+

+
?

+

C

Notes on table:
(1) Results from small mammal trapping only
(2) Species likely to occur in study area indicated with question mark
(3) Subjective assessment of status: A-Abundant; C-Common; U-Uncommon; R-Rare; D-Domestic (i.e. populations controlled
by man)
(4) Species reported to Hodson from other sources
*
Introduced Species — apart from Rattus rattus Hodson and Rose do not consider these species
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TABLE 5.1: MAMMALS RECORDED IN THE KARIONG SECTION

OURIMBAH

Species
Rattus fuscipes Southern Bush Rat
R. lutreolus Eastern Swamp Rat
*Mus muscu/us House Mouse
Antechinus stuarti Brown Marsupial Mouse
A. swainsonii Swainson's Marsupial Mouse
Bandicoot (species unknown, probably Permeles nasuta Long-nosed Bandicoot)
Wallabia bicolor Swamp Wallaby
Vombatus ursinus Common Wombat
Petauroides volans Greater Glider
Pseudocheirus peregrinus Ringtail Possum
Petaurus breviceps Sugar Glider
Trichosurus vulpecula Brushtail Possum
* Introduced species.
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TABLE 5.2: BIRDS RECORDED IN THE MT. WHITE/CALGA KARIONG AREA
NOTE: Species observed in study area but not within corridors are simply listed

Corridor 1
(Mt. WhiteKariong)
Little Pied Cormorant Phalacrocorax melanoleucos
Black Cormorant P. carbo
Little Black Cormorant P. sulcirostris
White-necked Heron Ardea pacifica
White-faced Heron A. novaehollandiae
Nankeen Night Heron Nycticorax caledonicus
Mangrove Heron Butorides striatus
Black Duck Anas superciliosa
*Wood Duck Chenonetta jubata
Whistling Kite Haliastur sphenurus
Collared Sparrowhawk Accipiter cirrhocephalus
White-breasted Sea Eagle Haliaetus leucogaster
Brown Quail Coturnix australis
Painted Button Quail Turnix varia
Spur-winged Plover Vane//us miles novaehollandiae
Silver Gull Larus novaehollandiae
Topknot Pigeon Lopholaimus antarcticus
Spotted Turtledove Streptopelia chinensis
Peaceful Dove Geopelia striata
Common Bronzewing Phaps chalcoptera
Crested Pigeon Ocyphaps lophotes
Wonga Pigeon Leucosarcia melanoleuca
Glossy Black Cockatoo Calyptorhynchus lathami
Yellow-tailed Black Cockatoo C. funereus
Gang-gang Cockatoo Callocephalon fimbriatum
Sulphur-crested Cockatoo Cacatua galerita
Rainbow Lorikeet Trichoglossus haematodus
King Parrot Alisterus scapularis
Crimson Rosella Platycercus elegans
Eastern Rosella P. eximius
Red-rumped Parrot Psephotus haematonotus
Brush Cuckoo Cuculus variolosus
Fan-tailed Cuckoo c. pyrrhophanus
Golden Bronze Cuckoo Chrysococcyx lucidus plagosus
Indian Koel Eudynamys scolopacea
Pheasant Coucal Cent ropus phasianinus
Boobook Owl Ninox novaeseelandiae
Tawny Frogmouth Podargus strigoides
Owlet Nightjar Aegatheles cristatus
White-throated Nightjar Caprimulgus mystacalis
Spine-tailed Swift Hirundapus caudacutus
Azure Kingfisher Ceyx azureus
Laughing Kookaburra Dacelo gigas
Sacred Kingfisher Halcyon sancta
Dollar Bird Eurystomus orientalis
Superb Lyrebird Menura novaehollandiae
Welcome Swallow Hirundo neoxena
Richard's Pipit Anthus novaeseelandiae
Black-faced Cuckoo-shrike Coracina novaehollandiae
Cicada Bird Coracina tenuirostris
Scaly Thrush Zoothera dauma
Scarlet Robin Petroica multicolor
Eastern Yellow Robin Eopsaltria australis
Jacky Winter Microeca leucophaea

Corridor 2
(CaIgaKariong)

X

X
X

X

X
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TABLE 5.2: BIRDS RECORDED IN THE MT. WHITE/CALGA KARIONG AREA (CONTINUED)
Corridor 1
(Mt. WhiteKariong)

Corridor 2
(CalgaKariong)

Rufous Whistler Pachycephala rufiventris
Golden Whistler P. pectoralis
Grey Shrike-thrush Colluricincla harmonica
Black-faced Monarch Monarcha melanopsis
Leaden Flycatcher Myiagra rubecula
*Rufous Fantail Rhipidura rufifrons
Grey Fantail R. fuliginosa
Willie Wagtail R. leucophrys
Eastern Whipbird Psophodes olivaceus
"Spotted Quail-thrush Cinclosoma punctatum
Superb Blue Wren Malurus cyaneus
Valiegated Wren M. lamberti
Southern Emu Wren Stipiturus malachurus
Rock Warbler Origma solitaria
Large-billed Scrubwren Sericomis magnirostris
Yellow-throated Scrubwren S. citreogularis
White-browed Scrubwren s. frontalis
Chestnut-rumped Hylacola s.pyrrhopygius
Brown Thorn bill Acanthiza pusilla
Buff-rumped Thornbill A. reguloides
Striated Thornbill A. lineata
Yellow-rumped Thornbill A. chrysorrhoa
Brown Warbler Gerygone mouki
White-throated Warbler G. olivacea
Orange-winged SiteIla Daphoenositta chrysoptera
White-throated Treecreeper Climacteris leucophaea
Red-browed Treecreeper C. erythrops
Little Wattlebird Anthochaera chrysoptera
Noisy Friarbird Philemon corniculatus
Bell Miner Manorina melanophrys
Lewin's Honeyeater Meliphaga lewinii
Yellow-faced Honeyeater Lichenostomus chrysops
White-eared Honeyeater L. leucotis
Brown-headed Honeyeater Melithreptus brevirostris
New Holland Honeyeater Phylidonyris novaehollandiae
White-cheeked Honeyeater P. nigra
Tawny-crowned Honeyeater P. melanops
Eastern Spinebill Acanthorhynchus tenuirostris
*Scarlet Honeyeater Myzomela sanguinolenta
Mistletoe Bird Dicaeum hirundinaceum
Spotted Pardalote Pardalotus punctatus
Striated Pardalote Pardalotus striatus
Silvereye Zosterpos lateralis
European Goldfinch Carduelis carduelis
Red-browed Firetail Emblema temporalis
Double-barred Finch Poephila bichenovii
Common Starling Sturnus vulgaris
Olive-backed Oriole Oriolus sagittatus
Satin Bowerbird Ptilonorhynchus violaceus
Australian Magpie Lark Grallina cyanoleuca
Dusky Woodswallow Artamus cyanopterus
Grey Butcherbird Cracticus torquatus
Australian Magpie Gymnorhina tibicen
Pied Currawong Strepera graculina
Australian Raven Corvus coronoides
* Observations provided by K. Paull
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TABLE 5.3: BIRDS RECORDED IN THE KARIONG
- OURIMBAH SECTION.
White-necked Heron Ardea pacifica
Wood Duck Chenonetta jubata
Brown Pigeon Macropygia amboinensis
Wonga Pigeon Leucosarcia melanoleuca
Yellow-tailed Black Cockatoo Calyptorhynchus
funereus
Sulphur-crested Cockatoo Cacatua galerita
King Parrot Alisterus scapularis
Crimson Rosella Platycercus elegans
Eastern Rosella P. eximius
Fan-tailed Cuckoo Cuculus pyrrhophanus
Golden Bronze Cuckoo Chrysococcyx lucidus plagosus
Tawny Frogmouth Podargus strigoides
Spine-tailed Swift Hirundapus caudacutus
Laughing Kookaburra Dacelo gigas
Superb Lyrebird Menura novaehollandiae
Welcome Swallow Hirundo neoxena
Black-faced Cuckoo-shrike Coracina novae-hollandiae
Eastern Yellow Robin Eopsaltria australis
Jacky Winter Microeca leucophaea
Rufous Whistler Pachycephala rufiventris
Golden Whistler P. pectoralis
Grey Shrike-thrush Colluricincla harmonica
Grey Fantail Rhipidura fuliginosa
Spotted Quail-thrush Cinclosoma punctatum
Eastern Whipbird Psophodes olivaceus
Variegated Wren Malurus lamberti
Rock Warbler Origma solitaria
Large-billed Scrubwren Sericornis magnirostris
Yellow-throated Scrubwren S. citreoqularis
White-browed Scrubwren S. frontalis
Brown Thornbill Acanthiza pusilla
Buff-rumped Thornbill A. reguloides

Striated Thornbill A. lineata
Yellow-rumped Thornbill A. chrysorrhoa
Brown Warbler Gerygone mouki
Orange-winged Sitella Daphoenositta chrysoptera
White-throated Treecreeper Climacteris leucophaea
Little Wattlebird Anthochaera chrysoptera
Noisy Friarbird Philemon corniculatus
Bell Miner Manorina melanophrys
Lewin's Honeyeater Meliphaga lewinii
Yellow-faced Honeyeater Lichenostomus chrysops
White-eared Honeyeater L. leucotis
Brown-headed Honeyeater Melithreptus brevirostris
White-naped Honeyeater M. lunatus
New Holland Honeyeater Phylidonyris novaehollandiae
White-cheeked Honeyeater P. nigra
Eastern Spinebill Acanthorhynchus tenuirostris
Mistletoe Bird Dicaeum hirundinaceum
Spotted Pardalote Pardalotus punctatus
Silvereye Zosterops lateralis
Red-browed Firetail Emblema temporalis
Double-barred Finch Poephila bichenovii
Common Starling Sturnus vulgaris
Common Myna Acridotheres tristis
Olive-backed Oriole Oriolus sagittatus
Satin Bower bird Ptilonorhynchus violaceus
Green Catbird Ailuroedus crassirostris
Australian Magpie Lark Grallina cyanoleuca
Dusky Woodswallow Artamus cyanopterus
Grey Butcherbird Cracticus torquatus
Australian Magpie Gymnorhina tibicen
Pied Currawong Strepera graculina
Australian Raven Corvus coronoides
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TABLE 5.4: FROGS AND REPTILES RECORDED IN THE MT. WHITE/CALGA
- KARIONG AREA.
FROGS
13Green Tree Frog Litoria caerulea
13Dwarf Tree Frog L. fallax
3Leaf Green Tree Frog L. phyllochroa
'Broad-palmed Frog L. latopalmata
123Freycinet's Frog L. freycineti
'Rocket Frog L. nasuta
123Bleating Tree Frog L. dentata
23Brown Frog Limnodynastes peroni
123Giant Burrowing Frog Heleioporus australiacus
123Red-crowned Toadlet Pseudophryne australis
123Common Eastern Froglet Ranidella signifera
123Gray's Toadlet Uperoleia marmorata
REPTILES
'Lesueur's Velvet Gecko Oedura lesueurii
'2Southern Leaf-tailed Gecko Phyllurus platurus
'Burton's Snake Lizard Lialis burtonis
'Common Scaly-foot Pygopus lepidopodus
4Bearded Dragon Amphibolurus barbatus
'2Mountain Dragon A. diemensis
4Eastern Water Dragon Physignathus lesueurii
4Lace Monitor Varanus varius
2Bouton's Snake-eyed Skink Cryptoblepharus boutonii
12Copper-tailed Skink Ctenotus taeniolatus

'Cunningham's Skink Egernia cunninghami
'2White's Skink E.whitii
2Fence Skink Lampropholis delicata
2Weasel Skink Lampropholis mustelina
2Red-throated Skink Leiolopisma platynota
'2Three-toed Skink Saiphos equalis
'Eastern Water Skink Sphenomorphus quoyi
2Barred-sided Skink S. tenuis
2Pink-tongued Lizard Tiliqua gerrardii
4Blue-tongued Lizard T. scincoides
5Diamond Python Morelia spilotes
4Common Tree Snake Dendrelaphis punctulatus
'Common Death Adder Acanthophis antarcticus
4Yellow-faced Whip Snake Demansia psammophis
4Red-naped Snake Furina diadema
sEastern Tiger Snake Notechis scutatus
4Red-bellied Black Snake Pseudechis porphyriacus
Eastern Brown Snake Pseudonaja textilis
Black-bellied Swamp Snake Hemiaspis signata
'Hand collection
2Pit-trapping
3Call
40bservation
5Photograph
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TABLE 5.5 : FROGS AND REPTILES WHICH MAY OCCUR IN THE STUDY
AREA.
FROGS
" Perons Tree Frog Litoria peronii
North Coast Green Tree Frog L. chloris
Dainty Green Tree Frog L. gracilenta
* Green and Golden Bell Frog L. aurea
Green-thighed Frog L. brevipalmata
* Blue Mountains Tree Frog L. citropa
Verreaux's Tree Frog L. verreauxi
* Jervis Bay Tree Frog L. jervisiensis
* Brown Tree Frog L. ewingii
Lesueur's Frog L. lesueurii
Tusked Frog Adelotus brevis
Haswell's Froglet Crinia haswelli
* Brown Toadlet Pseudophryne bibronii
Lowland Great Barred Frog Mixophyes fasciolatus
Mountain Great Barred Frog M. balbus
Fletcher's Frog Lechriodus fletcheri
* Banjo Frog Limnodynastes dumerilli
* Ornate Burrowing Frog L. ornatus
Spotted Marsh Frog L. tasmaniensis

REPTILES
* Wood Gecko Diplodactylus vittatus
* Barking Gecko Underwoodsaurus milli
Four-fingered Snake-eyed Skink Carlia burnetti
" Sand Goanna Varanus gouldii
* Jacky Lizard Amphibolurus muricatus
Oak Skink Ti//qua casuarinae
* Striped Skink Ctenotus robustus
* Grass Skink Leiolopisma guichenoti
* Tree-lined Skink L. trilineata
Limbless Skink Anomalopus sp
* Eastern Blind Snake Typhlina nigrescens
" Brown Tree Snake Boiga irregularis
Stephen's Banded Snake Hoplocephalus stephensi
Broad-headed Snake H. bungaroides
Montane Yellow-naped Snake Drysdalia mastersi
White-lipped Snake D. coronoides
* Small-eyed Snake Cryptophis nigrescens
* Bandy Bandy Vermicella annulata
* Golden-crowned Snake Cacophis squamulosus

* Have been recorded from Ku-ring-gal Chase National Park
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TABLE 5.6: LOCALITIES FOR MORE HABITAT-SPECIFIC FROGS AND
REPTILES
Creeks

Sand-mined area

Moist habitat
(Closed forest; Open
forest with moist
understorey)

Dry habitat
Rocky outcrops
(Open forest with dry
understorey; Low open
forest/open woodland;
closed heath)

Litoria phyllochroa
Physignathus lesueurii
Spenomorphus quoyi

Litoria fallax
Uperoleia marmorata

Lampropholis mustelina
Saiphos equalis
Sphenomorphus tenuis
Tiliqua gerrardii

Heleioporus australiacus
Pseudophryne australis
Pygopus lepidopodus
Amphibolurus diemensis
Ctenotus taeniolatus
Leiolopisma platynota
Tiliqua scincoides

Oedura lesuerii
Ctenotus taeniolatus
Egernia cunninghami
E. whitii

TABLE 5.7: REPTILES RECORDED IN THE KARIONG-OURIMBAH SECTION
'Lesueur's Velvent Gecko Oedura lesueurii
' 2Mountain Dragon Amphibolurus diemensis
2Lace Monitor Varanus varius
'Copper-tailed Skink Ctenotus taeniolatus
'Cunningham's Skink Egernia cunninghami
'Red-throated Skink Leiolopisma platynota
'Three-toed Skink Saiphos equalis
'Yellow-faced Whip Snake Demansia psammophis
'Hand collection
20bservation

TABLE 5.8: FISH SPECIES CAPTURED IN MOONEY MOONEY CREEK
Long-finned Eel Anguilla reinhardti
Goby Arenogobius bifrenatus
Goby A. frenatus
Fortescue Centropogon australis
Schnapper Chrysophrys aura tus
Anchovy Engraulis australis
Goby Favonigobius exquisitus
Goby F. tamarensis
Silver Biddy Gerres ovatus
River Garfish Hemirhamphus ardelio
Jewfish Johni antarctica
Flat-tailed Mullet Liza argentea

Sea Mullet Mugil cephalus
Black Bream Mylio australis
Sand Mullet Myxus elongatus
Bull rout Notesthes robusta
Estuary Perch Percalates colonorum
Dusky Flathead Platycephalus fuscus
Tailor Pomatomus saltator
Goby Red/gob/us macros toma
Tarwhine Rhabdosarqus sarba
Sand Whiting Si//ago ciliata
Trumpeter Whiting S. maculata
Glassy Perch Velambassis jacksonensis
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APPENDIX 'E'
DISPOSAL OF CLEARED VEGETATION
The City of Gosford and the Shire of Wyong are included in areas covered by a Ministerial
Order under the Clean Air Act, 1961 which prohibits the burning by open fire of all matter, except
for certain specified purposes: (Government Gazette No. 91, 4th August, 1978) This Ministerial
.
Order would need to be varied to allow an exception for the disposal of the cleared vegetation
by open burning.
The alternatives to disposal by open burning include:
(a) burying
(b) trench burning
(c) logging/chipping
Allowing for clearance of vegetation along the freeway formation, fence lines, catch drains,
and some stockpile areas, it is estimated that a total area of 115 hectares is involved between
CaIga and Ourimbah, ranging from 25m high trees to heath and scrub.
(a) To dispose of the cleared vegetation by burying would require numerous large pits located
outside of the freeway formation area. This would result in considerably more disturbance to the
environment, created by additional loss of vegetation and wildlife habitat.
(b) The optimum size of trenches for forced burning is 3m long X 2m wide X 2m deep (advice
received from the Clean Air Branch of the State Pollution Control Commission) Trenches of this
.
size would be too small and hence too slow and costly for burning the quantities of fuel involved.
All of the timber must be cut to fit the trench, and smoke escapes to the atmosphere in starting
the fire before the air curtain is formed and also each time the curtain is broken when more fuel
is put into the trench.
(c) On 30th July, 1980 a site inspection of the preferred route was made by the Forester in
Charge, Wyong Subdistrict, Forestry Commission, a Forester from Hardboards Australia Ltd.,
Gosford's Fire Control Officer, and an Officer of the Department of Main Roads. The site
inspection between CaIga and Ourimbah was undertaken to ascertain logging/chipping potential
and any apparent fire problems. From this inspection, the two foresters concluded that there was
very little timber of commercial value for either milling or chipping for hardboard and paper
production along the whole length of proposed freeway formation. Between CaIga and Mooney
Mooney Creek the intense bushfire of December, 1979 destroyed much of the vegetation, and
east of the first crossing of the Pacific Highway to Somersby, the vegetation in general is open
woodland to heath. The main tree species which did occur on sections of the route were identified
as being Angophora, Scribbly Gum, Yellow Bloodwood and some Red Bloodwood. These are not
of value for milling or chipping for hardboard and paper purposes. While a few species of
commercial interest were identified (e.g. Turpentine, Round Leaf Gum and Sydney Peppermint)
,
they did not occur in sufficient quantities and size along the proposed Freeway clearing area to
be of commercial interest to either of the foresters. Any selective logging would still not remove
the need to dispose of the bulk of cleared vegetation by burning. Retention of a percentage of
the foliage and seed is proposed for use in re-mulching with the top soil for revegetation purposes,
and some shrubs and understorey vegetation will be collected at the clearing stage for re-use to
encourage regeneration by indigenous plant species.
Consultations with the Fire Control Officers and the Superintendent of the Gosford Office of
the National Parks and Wildlife Service indicate that some hazard reduction burning in the vicinity
of the proposed Freeway has already been undertaken. The National Parks and Wildlife Service's
hazard reduction programme has taken into account the proposed Freeway, and provision has
been made to undertake permitted hazard reduction burning along other sections of the proposed
Freeway boundaries in conjunction with the Department's activities. The local Fire Control Officers
and the Superintendent of Brisbane Water National Park have assured their co-operation with the
Department of Main Roads in joint burning operations.
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In your reply please quote

A386 Gap: HJ

1 s t A u g u s t , 1980

T h e Secretary
D e p a r t m e n t o f M a i n Roads
P . O . B o x 198
HAYMARKET

NSW

2000

F r e e w a y N o . 3 - M t . W h i t e t o O u r i m b a h Section
( F o r a t t e n t i o n M r . G . Potter)
D e a r Sir,
A d v i c e g i v e n d u r i n g j o i n t i n s p e c t i o n o f t h e r o u t e o f t h e proposed
f r e e w a y i s c o n f i r m e d , a s follows:
T i m b e r o c c u r r i n g o n t h e s e c t i o n f r o m C a l g a t o t h e w e s t e r n boundary
o f S t r i c k l a n d S t a t e F o r e s t n e a r S o m e r s b y m a i n l y c o n s i s t s o f scattered
S c r i b b l y Gum ( E . h a e m a s t o m a ) R e d Gum ( A n g o p h o r a c o s t a t a ) Y e l l o w Bloodwood
( E . e x i m i a ) a n d Red Bloodwood ( E . g u m m i f e r a ) .
T h i s t i m b e r h a s n o commerci a l v a l u e e i t h e r a s s a w l o g s o r a s w o o d c h i p s f o r h a r d b o a r d production.
T h e l i m i t e d o c c u r r e n c e o f R o u n d L e a f Gum ( E . d e a n e i ) a n d Turpentine
( S y n c a r p i a g l o m u l i f e r a ) n e a r M o o n e y M o o n e y C r e e k a n d S y d n e y Peppermint
( E . p i p e r i t a ) a t S t r i c k l a n d S . F . a n d i n t h e h e a d o f D o g T r a p Gully
c a r r i e s i n s u f f i c i e n t v o l u m e t o w a r r a n t a c o m m e r c i a l l o g g i n g operation
b u t i t m a y b e p o s s i b l e f o r s o m e o f t h i s t i m b e r t o b e s a l v a g e d d u r i n g or
f o l l o w i n g clearing.
Y o u r s faithfully

. J . POWER
Forester.
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Hardboards Australia Limited
RAYMOND TERRACE MILL

P.O. Box 21, Raymond Terrace,
N.S.W. A U S T R A L I A . 2324.

Cables & Telegrams: Telex 2-8015
Telephone: Newcastle 87 2331/6

Your Ref:
Our Ref:

1 4 t h A u g u s t , 1980.

T h e Secretary,
D e p a r t m e n t o f M a i n Roads,
P o s t O f f i c e B o x 198,
H A Y M A R K E T . N . S. W. 2000
Attention:

MR. G. P O T T E R

D e a r Sir,
Re:

M T . W H I T E / C A L G A - O U R I M B A H EXPRESSWAY

I c o n f i r m o u r d i s c u s s i o n d u r i n g a n o n s i t e i n s p e c t i o n o f t h e proposed
e x p r e s s w a y r o u t e o n 3 0 t h J u l y , 1980.
T h e i n s p e c t i o n w a s m a d e w i t h a v i e w t o d e t e r m i n i n g s u i t a b i l i t y of
t h e t r e e c o v e r f o r p u l p w o o d w h e n i t i s c l e a r e d f o r r o a d construction.
I t i s r e g r e t t e d t h a t t h e r e i s n i l o r o n l y u n e c o n o m i c q u a n t i t i e s of
m a t e r i a l s u i t e d f o r p u l p w o o d o n t h e m a j o r p a r t o f t h e r o u t e . This
i s b r o u g h t a b o u t b y s t u n t e d v e g e t a t i o n t y p e s p r e s e n t o n t h e ridgetops,
t h e s p e c i e s b e i n g u n s u i t e d t o u t i l i z a t i o n i n o u r p r o d u c t i o n process,
l o w a n d u n e c o n o m i c v o l u m e s p e r u n i t a r e a o r t h e t r e e form
p r e s e n t i n g u n s u r m o u n t a b l e d i f f i c u l t i e s t o h a n d l e a n d process.
F o r y o u r i n f o r m a t i o n I h a v e e n c l o s e d a c o p y o f o u r p u l p w o o d log
s p e c i f i c a t i o n s w h i c h s h o u l d s e r v e t o c l a r i f y t h e a b o v e general
comments.
O n e a r e a w h e r e t h e r e m a y b e a s m a l l q u a n t i t y o f s u i t a b l e material
i s a t t h e s i t e o f a l a r g e f i l l o f f D o g T r a p R o a d n e a r O u r i m b a h . The
a r e a i s o f i n s u f f i c i e n t s i z e t o j u s t i f y u s s e n d i n g a c o n t r a c t o r however.
W e w o u l d b e p r e p a r e d t o r e m o v e t h e l o g m a t e r i a l i f f e l l e d a n d snigged
b y t h e c l e a r i n g contractor.
T h a n k y o u f o r t h e o p p o r t u n i t y t o i n s p e c t t h e site.
Y o u r s faithfully,
HARDBOARDS AUSTRALIA LIMITED
Raymond T e r r a c e Mill
offG . J . Pope
SENIOR FORESTER
GJP/GC
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