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Introduction to this Report
State of the Environment (SoE) reporting is an 
important tool for governments. SoE reports can 
illustrate what condition the natural (and cultural 
environment) is in, what human and natural pres-
sures have an impact on the environment, and 
how effective management responses to environ-
mental problems are. 

This report has used the Condition – Pressure 
– Response (CPR) model to illustrate particu-
lar environmental issues that are relevant to 
Mosman. In other words, each environmental 
issue is discussed in terms of the condition of 
the environmental issue, the pressures that are 
causing or exacerbating the situation, and the 
response that Council or others are making. 

This structured response has been chosen so 
that readers can easily see the steps that Coun-
cil and other managers have been making to 
address environmental issues of concern. The 
structured approach may also facilitate evalu-
ation of the success of various management 
actions over different reporting years. 

Environmental Indicators
Environmental Indicators have also been used 
throughout the report.  An environmental indica-
tor is a figure that reflects the condition of the 
natural environment, or the success of manage-
ment programs, that can be monitored to provide 
evidence of change. Where possible, indica-
tors have been used to illustrate the pressures, 
state and responses to the environmental issues 
discussed. 

While an SoE report is certainly more than a 
collection of numerical indicators, relevant indica-
tors are very important because they enable a 
comparison of environmental condition to be 
made between different state of the environ-
ment reports. Where several measurable indica-
tors are available, a summary table has been 
provided at the front of the relevant chapter. 

Impetus for This Report
Mosman Council produces state of the environ-
ment reports for several different reasons. 

Section 428 of the Local Government Act (1993) 
requires Council to produce an annual report. 
Among other things, it must report on:  
“the state of the environment in the area, and in 
particular in relation to the following environmen-
tal sectors:  

(i) land,  
(ii) air, 
(iii) water, 
(iv) biodiversity, 
(v) waste, 
(vi) noise, 
(vii) Aboriginal heritage, 
(viii) non-Aboriginal heritage, 

with particular reference, with regard to each 
such environmental sector, to:

(ix) management plans relating to the environ-
ment,  
(x) special council projects relating to the envi-
ronment, 
(xi) the environmental impact of council activities.

A comprehensive report is required after each 
electoral year. Consequently, following the 
delayed local government elections held in 
March 2004, this report is a comprehensive State 
of the Environment Report for the period from 1 
July 2003 to 30 June 2004.

More fundamentally, Council needs to be aware 
of the state of the local environment, and trends 
in its condition in order to effectively implement 
environmental management programs. 

Effective environmental reporting can also 
provide feedback on the effectiveness of 
management responses, and highlight data 
gaps, or aspects where scientific or management 
effort has been limited. 

Environmental Management Program
This report may reveal some environmental 
issues that currently do not have an effective or 
complete Council response. 

During the reporting year, Council commenced 
work on an Environmental Management Program 
(EMP). The EMP is designed to identify outstand-
ing environmental issues in Mosman and the 
most effective policy responses to them. The 
EMP is timetabled to be complete in March 2005.

Sustainability and this Report

Sustainability is an important concept 
underpinning this report. 

Sustainability is defined in the Brundtland Report 
(1987) as ‘meeting the needs of the present with-
out compromising the ability of future generations 
to meet their needs’.  

As global population increases and material stan-
dards of living rises, impacts upon the environ-
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ment accumulate and non-renewable resources 
become depleted.  

Human impacts upon the environment and 
the current rate of usage of non-renewable 
resources cannot be sustained in the long-term.  
If we continue as we are today the natural envi-
ronment and its resources will no longer exist for 
future generations. 

Sustainability recognises the need to meet 
human needs with fewer material inputs, and the 
need to share resources more equitably. 

Significantly, the Local Government Act also 
encompasses the principles of sustainability. 
The purposes of the Act include the requirement 
of “councils, councillors and council employees 
to have regard to the principles of ecologically 
sustainable development in carrying out their 
responsibilities.” (Local Government Act,  
section 7).

Ecological Footprint

One technique developed to raise awareness 
of sustainability and the connectivity between 
environmental impacts and our lifestyle is the 
Ecological Footprint. 

The ecological footprint is defined by Wacker-
nagel as ‘the total area of ecological productive 
land and water occupied exclusively to produce 
all resources consumed by a population and 
to assimilate wastes generated’ (Sustainable 
Community Roundtable, 2004). 

The average Australian Footprint is 8.1 hectares 
per person.  The sustainable global average 
footprint has been calculated as 2 hectares 
per person.  As such the average Australian is 
required to reduce their footprint by 5.1 hect-
ares per person in order to sustain the earth’s 
resources and equitably share resources with 
other members of the world’s population.

The ecological footprint is utilised as both a 
sustainability measure and an education / 
awareness tool.  It asks us to think about our 
way of life, the environmental impacts associ-
ated with our lifestyle, the amount of space 
required for us to live the way we do, and ways 
in which environmental impacts can be reduced.

If sustainability can be described as ‘think-
ing globally and acting locally’,  the ecological 
footprint helps to raise awareness of ways in 
which our lifestyle can impact upon the global 
environment and the overall availability of 
resources. It also illustrates what measures can 

be implemented at the local level to reduce these 
impacts, and each individual’s ecological foot-
print.

“Through measuring our footprint we can begin 
to understand the reality of our impact on the 
planet and make positive incremental changes 
towards a more sustainable world”.

Ecological Footprint Methodology
The ecological footprint is measured by calcu-
lating our impact upon the environment, our 
resource use, and the space required for us to 
live the way we do compared with the land and 
resources that are actually available to us.  It 
looks at the food we eat, the type of house we 
live in, the amount of energy and water we use, 
the mode of transport we take, and the amount of 
waste we generate.

There are various methods that can be utilised to 
calculate the ecological footprint.  These meth-
ods are described below.

Compound Approach: this approach makes 
use of secondary source data, primarily nation-
ally available trade data.  This approach is 
used to measure the footprint of nations, and 
compares the footprint against the ‘earth share’.

Component Approach: this approach also 
uses secondary data to measure the ecological 
footprint of a region.  The calculation considers 
categories such as energy, transport, housing, 
and food and materials and converts these into 
equivalent land areas.  This method incorporates 
two stages i) material flow analysis, and ii) mate-
rial flow data.

Direct/Bottom Up Approach: Makes use of 
primary data for categories including energy 
and water consumption, waste generation, food, 
housing, and transport.  This approach can be 
utilised as a self-learning tool as it is primarily 
used for individuals, households or organisa-
tions.

Input – Output Analysis Approach:  
i) Land Use - This approach traces materials 
used from their origin to the end product, and 
calculates land area requirements across all 
sectors. Each land area is allocated to one or 
more consumption categories.  There are eight 
recognised land categories including: energy 
land, degraded/built land, gardens, cropland, 
pastures/managed forests, and non productive 
areas (untouched forests, deserts, icecaps). 
Whilst consumption can be divided into five 
categories including food, housing, transport, 
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consumer goods, and services. The sum of all 
land areas is then divided by the population to 
obtain the Ecological footprint in hectares per 
capita (Lenzen & Wood, 2003).

The overall ecological footprint can be subtracted 
from the productive land area inhabited by a 
population.  A positive number indicates an 
ecological remainder whilst a negative figure 
indicates that the population has an ecological 
deficit.

ii) Land Disturbance – in this approach the 
input/output method is employed as  with the 
land use approach described above.  The land 
disturbance approach differs from all prior 
approaches listed above as they consider all land 
areas to be equivalent in calculating the ecologi-
cal footprint. However, varying land areas differ 
in their environmental impacts and disturbance 
of the land, and should be weighted accordingly.  
Each land area can be multiplied by a weighted 
land condition factor to obtain a disturbance 
based ecological footprint which better reflects 
our impact upon the environment. 

Ecological Footprint in Mosman

To help implement the ecological footprint 
approach in Mosman, Council applied for fund-
ing for a project called “Mosman Is…. Educat-
ing Towards Living Within the Means of Nature’ 
from the NSW Department of Environment and 
Conservation (DEC). Council was advised at the 
end of the reporting period that the application 
for funding was successful , and the project was 
started in July 2004. It will run until the end of 
March 2005. 

The ecological footprint project will involve:

• Calculating the ecological footprint for the 
Mosman community by comparing resources 
consumed (e.g. food, housing, transportation, 
energy, waste) with available land area. The 
ecological footprint measure for Mosman will be 
available in the next State of the Environment 
report.

• Direct action with six households within 
Mosman. Households have been recruited from 
the primary demographic groups within the 
Mosman community. Council staff will work with 
and support these households in implementing 
measures to reduce their footprints.  

• A social marketing campaign including adver-
tising, community awareness, and community 
workshops involving information dispersal, 
advice, product giveaways and demonstrations.

• A focus group for interested community 
members who wish to form an environmental 
network, discuss environmental issues, and 
share ideas and experiences of sustainable 
living.
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Social Environment 
The last accurate measure of population and 
social environment in Mosman was taken in the 
2001 census. 

Population and Age Structure
On census night 2001, Mosman recorded a 
population of 25,889, compared to a popula-
tion of 25,469 in the 1996 census. Mosman has 
a population density of 2,976 per km2, and a 
growth rate of 0.3 percent, which is lower than 
Sydney’s overall growth rate of 1.3 percent. 

The age spread of Mosman’s population also 
differs from that of Sydney, with comparatively 
fewer young people and more mature aged 
people. The primary age group within the 
Mosman community is 25-54, making up a total 
of 48 percent of the population. People over 75 
years make up 7.9 percent of Mosman’s popula-
tion. By comparison, people in the 12-17 year-
old age group make up only 6 percent of the 
population.

According to the 2001 census approximately 
64% of Mosman residents were born in Austra-
lia, and an estimated 85% of residents speak 
English at home.  The census recorded 3,694 
persons within Mosman as speaking a language 
other than English in the home. 

The primary languages spoken in the home are 
shown in the graph below.

Housing and Household Structure

According to the 2001 census, in mid-2001 there 
were 12,650 dwellings in Mosman which is an 
increase of 518 dwellings since the 1996 census. 
Of these dwellings, approximately 10.8% were 
vacant, which is higher than the 7% vacancy rate 
for Sydney dwellings.

As shown in the graph below, the most common 
dwelling type in Mosman is the separate house, 
with 37% of dwellings being this type.  Walk-up 
flats and units comprised 25% of dwellings in 
Mosman whilst units in 4+ storey buildings made 
up 23%. Townhouses/semi detached houses 
made up 13% whilst other dwelling made up the 
remaining 2%.   

Since the 1996 census the largest growth in 
dwelling type in Mosman has been units in 
4+ storey buildings, with an increase of 350 
since 1996.  The number of townhouses within 
Mosman also increased by 174 between 1996 
and 2001.  Meanwhile, during this time the 
number of separate houses decreased by 160.

In 2001, Mosman had some 10,600 households 
(up 29 since 1996), of which a majority (62%) 
were family households, including about 32 with 
more than one family. The average family house-
hold had 3.0 people while Mosman’s 517 group 
households averaged 2.2 people. Mosman’s 
overall average household size, including 
its 3,510 single person households, was 2.0 
persons, less than Sydney’s 2.5.

Altogether, 73% of Mosman’s people live in 
families, with 18,600 people in 6,630 families of 
an average size of 2.8 people. This is smaller 
than Sydney’s average family size of 3.1 people. 
Amongst Mosman’s households, the most 

Languages Spoken At Home in Mosman Community
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common sizes were 2 persons (34% of house-
holds) and 3 persons (13%). Altogether, 20% of 
Mosman’s households had four or more people, 
housing 38% of the community. 

While Mosman has a smaller household size 
than the rest of Sydney, it also has a far higher 
residential density. Mosman’s 2,980 people per 
km2  is far more densely populated than Sydney’s 
average of 330 people per km2.

The majority of households within Mosman are 
married couples (39%), which is similar to the 
Sydney average of 40%.  Almost 17% of house-
holds within Mosman comprise of a child under 

15 years, whilst 6% are dependent students 
aged 15-24 years.

An estimated 14% of households within Mosman 
comprise a lone person, compared to only 8% of 
this type of household in Sydney.  Mosman also 
has a higher percentage of de facto couples, 
7% compared to 5% in Sydney.  Mosman does 
however have a smaller percentage of house-
holds with non-dependent children, at 4% 
compared to 8% in Sydney.

Occupancy rates within Mosman have increased 
by 0.02 people since 1996. At the time of the 
2001 census 42% of homes were fully owned, 

Household Structure in Mosman
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13%

4 person
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33% were private rental, 16% were being 
purchased and 0.5% was public housing.  The 
remaining percentage was listed in the census 
as other or else was not stated.

Income
On average, the incomes of Mosman’s adults 
(aged 15+) in 2001 were much higher than 
Sydney’s, with a median (‘half-way’) income 
band of $700-$799 while Sydney’s was $400-
$499.

Mosman men of prime working age, 25-54 
years, had average incomes of around $1,400 
a week in mid-2001. This was 57% above 
Sydney’s average of around $900.

The average family income in Mosman during 
2001 was around $1,790 a week or $93,000 a 
year, which was much greater than Sydney’s 
average of $64,000 pa (45% higher). The 
median household income range was $1,500-
$1,999 a week, compared to Sydney’s which 
was $800-$999.

Couples with children had the highest average 
family income at about $1,900 a week. One-
parent families had the lowest average family 
incomes at about $940 a week.

Non-family households in Mosman had lower 

average incomes than family households, at 
about $930 a week, due to many being single-
person households.

Employment 
Mosman provided a total labour force of around 
14,000 people in 2001 (7,210 men and 6,820 
women), a decrease of 251 since 1996. This 
labour force represents 69% of the working-age 
population (aged 15+), a rate higher than  
Sydney’s 65%.

The unemployment rate amongst Mosman’s 
workforce in mid-2001 was 3.1% whilst Sydney’s 
was 6.1%. Over 1996 to 2001, the male unem-
ployment rate decreased from 3.5% to 3.4% 
while the female unemployment rate decreased 
from 2.9% to 2.8%.

As shown in the graph below, an estimated 29% 
of Mosman’s labourforce work in the property 
and business services sector, with 13% working 
in the finance and insurance sector.  Retail trade 
is the third highest sector in Mosman employ-
ing 9% of the population. Less than one percent 
of Mosman’s population are employed in the 
agriculture, forestry and fishing industry or the 
electricity, gas and water supply sector.

Electricity, Gas and Water 
Supply

0%

Transport and Storage
4%

Communication Services
2%

Finance and Insurance
13%

Property and Business 
Services

29%

Government Administration 
and Defence

4%

Education
6%

Cultural and Recreational 
Services

5%

Manufacturing
6% Construction

3%

Personal and Other Services
3%

Wholesale Trade
4%

Retail Trade
9%

Accommodation, Cafes and 
Restaurants

4%

Health and Community 
Services

8%

Agriculture, Forestry and 
Fishing

0%
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Work Location and Commuting
Of the 13,600-person workforce in Mosman, 
some 82% travelled to work in 2001 (78% of 
women and 87% of men). Another 8% worked at 
home, which is nearly twice Sydney’s rate. Work-
ing at home was more common amongst women 
than men in the workforce.

Of those travelling to work, the most common 
means were by car as driver (49% of the travel-
lers) and by bus (24%). The biggest differences 
between Mosman and Sydney were the larger 
proportions travelling by ferry or tram and the 
smaller proportions travelling by train.

Motor Vehicle Ownership
There were some 14,400 registered motor 
vehicles owned or used by Mosman’s people 
and parked at or near their homes on Census 
night 2001. This is an average of 1.4 vehicles 
per household or 0.69 vehicles for every person 
aged 18+. Vehicle ownership was similar to 
Sydney’s, which had 1.4 vehicles per household 
or 0.64 vehicles for every adult.

Most commonly, Mosman households had one 
vehicle, parked at 42% of households. Some 
13% of households had no vehicles, a proportion 
which was 2% larger than Sydney’s carless rate 
of 13%. Some 8% of households had three or 
more vehicles, which was 71% of Sydney’s rate.

Summary
In summary, the average person in Mosman is 
mature age, owns their own home, is less likely 
to be unemployed, and more likely to be well off 
than the average person in Sydney. 

These are all indicators of the social environment 
of Mosman. One of the key principles of sustain-
ability is equity – both within and between current 
generations. Demographic data can give an 
indication as to how well this is being achieved in 
Mosman. 

Social environment also influences the consump-
tion and production patterns of the regional 
economy, with obvious influences on overall 
environmental quality. Patterns of land use, 
energy use, housing and transport also have a 
major effect on other sectors of the local environ-
ment, as discussed in the Atmosphere, Land, 
Waste and Water chapters. 

References 
Australian Bureau of Statistics (ABS), 2001, 
Census of Population and Housing, ABS, 
Canberra
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Land: Summary of Indicators

Pressure

Indicator Result Comments
Development Applications received 
2003/04

426

Construction Certificates issued 348 Includes Construction Certificates 
issued by Council and private 
certifiers. 

Response

Indicator Result Comments
Development Applications 
determined 2003/04

454
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Background
Mosman has a land area of 853 hectares, and is 
bound by the waters of Port Jackson and Middle 
Harbour. Mosman’s only land boundary is its 
western edge, which it shares with North Sydney 
Municipality.  

While approximately 717 hectares, or 85%, is 
managed by Mosman Council, the Mosman 
peninsula also includes lands under the manage-
ment of the Sydney Harbour Federation Trust, 
The Zoological Parks Board, National Parks 
and Wildlife Service (NSW Department of Envi-
ronment and Conservation) and the Defence 
Department.

Mosman is primarily a residential area, and 
contains little industry. The nature of its estab-
lished residential character has a strong influ-
ence on current land use planning decisions.  

While the most common land use in Mosman 
is for housing, historic precedent has created a 
variety of land uses. For example, much of the 
bushland currently conserved in the Mosman 
sections of the Sydney Harbour National Park 
and the Federation Trust reflects historical 
defence uses of the Mosman peninsula. 

There are 13 prominent headlands in Mosman.  
From the shores of harbour waterways, these 
headlands rise rapidly to form defined ridge-
lines. The two main ridgelines in Mosman are 
now traversed by the arterial routes of Spit and 
Military Roads. Steep topography and irregular 
shorelines are characteristic of Mosman, while 
the mixture of harbour views and remnant bush-
land reserves contributes much to the character 
of Mosman and its desirability as a residential 
area. 

Likewise, Mosman’s coastal location means 
that the issue of acid sulphate soils must be 
managed, and historic land uses have led to 
some instances of contaminated lands. 

A contour map of Mosman is provided on the 
following page. 

The steep gradients of many of Mosman land-
forms, and the relatively high percentage of 
impervious surfaces, also contributes to some of 
the challenges in managing stormwater quality 
and quantity, which are discussed in the Water 
chapter. 

Land Use & Development
Condition
Under the Local Government Act, 1993 and the 
Environmental Planning and Assessment Act 1979 
(EP&A Act) Council is responsible for the manage-
ment of lands in its area. 

The EP& A Act establishes the system of planning 
throughout NSW, through state, regional and local 
planning instruments. 

Within Mosman, Council controls land use 
through the development, implementation and 
regulation of Local Environmental Plans (LEPs) 
and Development Control Plans (DCPs).  It also 
develops plans of management under the Local 
Government Act

The Mosman Local Environment Plan 1998 
determines the types of development permis-
sible in each area, and outlines the objectives or 
the land uses for each development zone. The 
Residential Development Control Plan and the 
Business Centres Development Control Plan set 
out the requirements for types of development 
in Mosman. The land use zonings in Mosman 
include: 

Residential [2a1, 2a2, 2a3, 2b, 2c, 2d, 2e]. This 
is the predominant land use in Mosman, with over 
50% of the local government area zoned for this 
use. 

Business [3(a1) Spit Junction Town Centre; 
3(a2)Cremorne Business, 3(a3)Mosman Junction, 
3(b)Commercial/Residential, 3(c) Local Business 
and 3(d)The Spit Waterside] 

Community Uses  [5(a) Community Uses]

Open Space [6(a) Public Recreation, 6(b) Private 
Recreation] 

Environment Protection [7(a) Environment 
Protection (Bushland)] 

National Parks [8(a) National Parks, 8(b) National 
Parks (proposed)]

The following map shows the different zones that 
apply to Mosman. The 20% of land not accounted 
for in the map is mainly accounted for by roads. 

Pressure 
While there is little scope for greenfields devel-
opments in Mosman, the high price of Mosman 
real estate has created a strong private motive to 
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Map: Topography of Mosman

Mosman Contour Map
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maxmise real estate worth, which has in turn led 
to property redevelopment. In many cases this 
achieves an increase in scale of development. 

Additionally, the state government is looking to 
provide additional housing in established resi-
dential areas to make use of existing infrastruc-
ture such as electricity and water supply. 

In 2003/04 there were 426 Development Applica-
tions received by Council. 

This is not an entirely transparent indicator, 
because approval of a development application 
does not necessarily correlate with the applicant 
commencing development works. However, the 
figures are reasonably accurate indicators of the 
overall scale of development works in Mosman. 
In comparison, there were 348 Construction 
Certificates issued by both Council and private 
certifiers. 

While many redevelopments may increase 
household amenity, they may also increase 
pressures on the urban environment, such as 
by increasing impervious surface areas (through 
larger roofed and paved areas), or the incremen-
tal removal of trees.

If dwelling size increases as a result of develop-
ment, wider environmental effects can include 
greater use of resources in construction and 
maintenance (for example, more embedded 
energy in building materials such as timber and 
metals), and greater energy demands in heat-
ing and cooling larger spaces. However, if sound 
design principles are used, redevelopment can 
reduce the ongoing resource demands of a build-
ing, and improve environmental performance.

Immediate pressures from development can 
include:  

• Disturbance of soil and sediment. This may 
lead to stormwater pollution when soils are 
washed or blown into stormwater drains, or air 
quality issues if fine sediments are blown off site. 
• Noise from construction machinery, construc-
tion works and truck movements.  
• Traffic generated from truck movements 

Response
Council regularly reviews its environmental 
planning instruments to ensure they are still 
adequately responding to environmental issues,  
land use pressures, and community expecta-
tions. There were several amendments made to 
LEPs and DCPs in 2003/04.

Assessment of Development Applications is 
generally made by Council staff under delega-
tion, according to the provisions of the LEP and 
DCPs. In 2003/04 there were 454 Development 
Applications determined in Mosman.  

Under the EP&A Act 1979, applications must be 
determined in consideration of matters including 
the environment. 

After the 2004 March local government elections, 
the new council reviewed and amended some 
staff delegations, in response to the perception 
that development pressures in Mosman were 
escalating.

Council also responds to strategic land planning 
needs by developing plans of management for 
certain areas. These plans are made under the 
Local Government Act.

Council has adopted Plans of Management for: 
• Balmoral Reserves 
• Bathers Pavilion 
• Generic Plans of Management for Parks 
– Community Land 
• Generic Plans of Management for Natural 
Areas (bushland)

There is a draft Plan of Management for Rawson  
Park, and the Clifton Gardens Reserve Plan 
of Management was adopted by Council in 
April 2003, and is pending adoption by the 
Department of Lands.  

The Clifton Gardens Reserve Plan of Manage-
ment incorporates plans for the rehabilitation of 
the natural creek line and weed removal, as well 
as measures to prevent erosion from pedestrian 
traffic, and plans to maintain the heritage and 
aesthetics of Clifton Gardens Reserve.

Council has also developed a draft Plan of Development sites can cause large-scale land 
disturbance.
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Map: Mosman Landuse
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Management for Mosman Park with the assis-
tance of funding from the Department of Lands. 
Mosman Park includes Allan Border Oval, the 
Mosman Occasional Childcare Centre, and 
Memorial Park Playground.  The land is crown 
land owned by the Department of Lands and 
managed by Mosman Council.  Under this plan, 
it is proposed that the land zoning be changed 
from public recreation to community purposes, 
chiefly so that the Occasional Childcare Centre 
can continue its operation.  

The Mosman Park Plan of Management will 
go to Council for adoption on the 11th October 
2004.

In addition to these strategic planning 
approaches, Council’s Rangers continue to 
regulate the environmental performance of 
development sites through implementation of 
the Protection of the Environment (Operations) 
Act, 1997. Under the POEO, Council can issue 
penalty notices for activities that give rise to air, 
water or noise pollution. Council can also issue 
prevention notices for activities that may reason-
ably be suspected be capable of causing pollu-
tion. 

Environmental Impact Assessment
All developments in NSW must include some 
documentation, or environmental impact assess-
ment, to show how the development is expected 
to affect the environment, and how environmen-
tal effects may be mitigated during development. 

For very large developments, this may take the 
form of a comprehensive environmental impact 
statement, while in small scale suburban renova-
tions, it may be a much more concise statement 
of environmental effects. 

In essence, environmental impact assessment 
is a predictive exercise. While it has great value 
in helping developers anticipate and mitigate 
environmental impacts, little evaluation has 
been done on the relative accuracy of predic-
tions made in environmental impact assessment 
statements, or the success of the mitigation 
measures suggested by them. 

While data gathering is likely to be a time 
consuming exercise, it would enable better 
understanding of the accuracy of current envi-
ronmental impact assessment, and better future 
management of the long term impacts of land 
use and development. 

Contaminated Lands
Condition
Past land uses can sometimes lead to contami-
nation of land which has the potential to harm   
human health and the environment in the  
present. 

In many cases, potentially contaminated land 
presents no threat in its current state, however 
disturbance through development activities, or 
upgrading of a site to more sensitive uses (for 
example, from a commercial area to a childcare 
site) may mean that contaminated sites need to 
be remediated. 

The manner in which Council is required to 
manage contaminated lands during the devel-
opment assessment process is set out in the 
Contaminated Land Management Act 1997. 

Council has a register of potentially contaminated 
sites which is used as a reference for develop-
ment assessment and strategic planning. It lists 
47 sites, however has not been subject to a 
formal investigation or review. 

Pressure
While instances of potential land contamination 
are infrequent in Mosman residential areas, the 
Contaminated Lands Planning Guidelines indi-
cate past land uses that could potentially have 
been a cause of contamination.  These include: 
• acid/alkali plant and formulation 
• agricultural/horticultural activities 
• airports 
• asbestos production and disposal 
• chemicals manufacture and formulation 
• defence works 
• drum re-conditioning works 
• dry cleaning establishments 
• electrical manufacturing (transformers) 
• electroplating and heat treatment premises 
• engine works 
• explosives industry 
• gas works 
• iron and steel works 
• landfill sites 
• metal treatment 
• mining and extractive industries 
• oil production and storage 
• paint formulation and manufacture 
• pesticide manufacture and formulation 
• power stations 
• railway yards 
• scrap yards 
• service stations 
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• sheep and cattle dips 
• smelting and refining 
• tanning and associated trades 
• waste storage and treatment 
• wood preservation.

Of these land uses, the ones most likely to cause 
potential land contamination in Mosman are: 
defence works, former landfill sites and service 
stations, and metal treatment. Other activities, 
such as the use of lead paint on structures, may 
also have to capacity to contaminate land.  

A potential weakness in Council’s response 
mechanisms is that they are only formally trig-
gered when a development application is made. 

Council activities, such as drainage and civil 
works, that do require development approval 
under Part 5 of the EP&A Act 1979, still have the 
potential to disturb contaminated land. The issue 
of contaminated lands should be established by 
a Review of Environmental Factors (REF), but is 
not covered by the same statutory requirements 
as the development assessment process. 

Works by other authorities and utilities to their 
assets in the local government area, also have 
the potential to disturb past contamination.

Response
Since the previous State of the Environment 
report, Council has been involved in several proj-
ects that have required site remediation and/or 
a site audit report. Information on the projects is 
shown below. 

13 – 15 Julian St 
Mosman Council has been negotiating with 
Sydney Water regarding the purchase of land at 
13 – 15 Julian St, so that Council can install a 
Stormwater Quality Improvement Device (SQID) 
be guaranteed of access for future maintenance. 
If Council decides to purchase the land, it is 
planned to The land will also be maintained as 
open space.

The land has had a succession of private owners 
prior to Sydney Water, and there is a significant 
amount of fill material of unknown origin in the 
site. Therefore, Council and Sydney Water have 
been negotiating to investigate the extent of land 
contamination on the site, if any, and any reme-
diation that may need to occur before the land is 
fit for its new purpose. 

Reid Park

Sydney Water owns a pipeline that crosses Reid 

Park, in the south of Mosman. In 2002, Sydney 
Water engaged a contractor to clean and repaint 
the aqueduct, and as part of this process, an 
assessment was conducted of the land beneath 
the aqueduct, which revealed lead contamina-
tion. This was most likely a result of lead paint 
flaking off the aqueduct. 

The most appropriate way of managing the 
contamination was deemed to be leaving it in-situ 
and covering it. Leaving contamination in-situ 
can often be the most effective management 
strategy, as it avoids new hazards associated 
with disturbing and mobilising contamination, 
transporting it and disposing of it. Sydney Water 
removed the upper level of soil and covered the 
remaining soil with new soil which was stabilised 
by planting, this being consistent with their treat-
ment of similar contaminated sites. In its current 
form, the lead is considered unlikely to mobilise. 
It has also been recommended that Council 
develop a site management plan in order to facili-
tate the long term management of the site. 

Balmoral Oval 
New lighting was installed on Balmoral Oval in 
2004. This project involved trenching in the oval, 
and the prospect of disturbing buried contami-
nated soils had to be taken into consideration, 
as the area was used as a municipal landfill site 
from 1911 until 1936. The site was subsequently 
capped, however as the works could disturb the 
capping a soil analysis was undertaken before 
works commenced. 

The soil analysis showed that levels of lead, 
Polycyclic aromatic hydrocarbons (PAH) and 
Benzo(a)pyrenes, in the fill material below the 
clean capping material of the oval surface, 
exceeded health based investigation limits 
although were below what would be expected 
to cause significant health or safety risks during 
construction. 

In order to manage the potential hazard, the 
contractor was requested to submit a construc-
tion Environmental Management Plan, The EMP 
managed construction impacts such as dust and 
soil management, occupational health and safety 
issues, and the safe disposal of any waste soils. 
The soil analysis concluded that the site was 
acceptable for use as an open playing field, as 
the identified contamination is capped by clean 
soil. It has been recommended that Council 
develop a site management plan for the oval to 
ensure that future activities manage the potential 
contamination risks. 
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Alexander Ave 
Council received a Development Application to 
renovate a building used as a childcare centre at 
Alexander Ave, near Rawson Park. As previous 
land investigations had revealed the possibil-
ity of land contamination, Council will require a 
remediation action plan to be undertaken before 
works commence, and a site audit prior to 
occupation, to ensure that the premises will be 
suitable for their new purposes. 

Contaminated Land Planning 
Guidelines
Council is reviewing its Contaminated Land 
Planning policies, to ensure that they are fully 
compliant with the Contaminated Land Manage-
ment Act 1997 and the Contaminated Land Plan-
ning Guidelines. Council’s Management Plan, 
MOSPLAN, includes a requirement to develop a 
local contaminated lands policy in order to make 
Council’s process for identifying contaminated 
lands more systematic and streamlined. Consul-
tants’ reports for Reid Park and Balmoral Oval 
have also highlighted the need for Council to 
develop site management plans for sites known 
to pose contamination risks. These plans should 
be developed so that future uses and activities 
do not pose an undue risk. 

Acid Sulphate Soils 
Condition
Many low lying coastal soils in Australia are 
known to contain potential acid sulphate soils. 
Some soils naturally contain iron sulfides, and 
when waterlogged, present no problem. However 
when the iron sulfides are exposed to oxygen 
(through actions such as land reclamation or 
development activities) the iron sulfides oxidise 
and form sulfuric acid. The soils are then known 
as acid sulphate soils, and the exposed acid can 
damage vegetation, damage the structure of the 
soil, corrode concrete structures, while acidic 
drainage water can harm aquatic life. 

Pressure
In Mosman, potential acid sulphate soils have 
been identified in many of the low lying coastal 
areas of Mosman, as shown in the following 
map. As many of these areas are public lands 
and open space, the development pressures that 
lead to the exposure of acid sulphate soils has 
been greatly minimised. 

However, some Council management activities, 
such as installation of drainage or stormwater 
quality improvement devices, may have the 
potential for disturbance. 

Response
A 2002 amendment was made to Council’s 
Local Environment Plan to manage develop-
ment in acid sulphate soil areas by both Coun-
cil and private developers. [The Mosman LEP 
1998 (amendment 9) Acid Sulphate Soils and 
Wetlands]. As discussed, most activities in acid 
sulphate soil risk areas will be conducted by 
Council. Council can still carry out works includ-
ing installation of stormwater quality improve-
ment devices (SQIDs) without development 
consent, however if the works are  reasonably 
likely to encounter acid sulphate soils Council 
must conduct a preliminary assessment of the 
proposed works in accordance with the Acid 
Sulfate Soils Assessment Guidelines developed 
by the department of Urban Affairs and Planning 
(now DIPNR). 

Investigations to ensure that SQID installations 
have not encountered potential acid sulphate 
soils, consistent with the guidelines, have been 
undertaken in the Little Sirius Cove, Quakers 
Hat Bay, Spit West and Chinamans Beach 
Stormwater projects.Acid sulphate soil investigations have been 

undertaken before civil works in risk areas.
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Map: Acid sulphate soils
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Land Use, Accessibility 
and Transport
Condition
While Mosman’s proximity to the Sydney CBD 
and harbour has shaped its desirability as a resi-
dential suburb, its location as a harbour penin-
sula has also shaped its patterns of land use, 
accessibility and transport provision. Accessibil-
ity can be defined as the ease of spatial interac-
tion by people. 

Proximity to the Sydney CBD means that 
Mosman is relatively well served by public 
transport, with frequent bus and ferry services. 
However, its distance from the main North Shore 
railway also means that it does not have train 
services, making longer distance journeys into 
other parts of Sydney less accessible without 
use of a motor vehicle. 

Other issues that may affect the transport 
accessibility of Mosman are also related to the 
poor inter-connection of bus services, and poor 
bus transport late at night, when more frequent 
commuter services have ceased. There is no 
dedicated bus lane through Mosman. While this 
increases the availability of parking near the 
commercial area, it may also affect the efficiency 
of bus services and the desirability of this form 
of transport. 

The comfortable walking distance between 
residential areas, shops, and outdoor recreation 
areas is highly valued by many in the commu-
nity. Walking to work is slightly more common 
in Mosman than other areas in Sydney, and 
the suburb is interconnected with numerous 
foreshore bushland walks, and walking routes 
through many unmade road reserves. 

Currently, nearly 20 percent, or one-fifth of 
Mosman’s land area is dedicated to roads. 

Pressure 
As discussed earlier in this report, while 
Mosman has a lower rate of car ownership than 
the Sydney average, there is a high rate of 
vehicle usage. As discussed in the Air chapter, 
traffic volumes through Mosman and on local 
roads are also high. Traffic levels are subject 
to a high level of community concern, related 
to road safety for drivers and pedestrians, 
worsening air quality, as well as increased 
congestion and reduced traffic speeds for car 
drivers. These concerns are primarily related to 

the Military/Spit Rd corridor, which is the main 
road access route to the northern beaches. 

During the reporting period, the NSW Roads and 
Traffic Authority advised of its proposal to widen 
the current Spit Bridge from two lanes to three 
lanes each way. 

The development application was lodged with 
Council after the reporting period. While Council 
is not the consent authority for this development, 
it has been given the opportunity to make recom-
mendations to reduce the impact of the proposal 
on the local community. 

Response
Travel Demand Management
During the reporting period, Council completed a 
Travel Demand Management study. The objec-
tives of this study were to investigate methods of 
meeting people’s travel needs without the need 
for car travel or investment in additional transport 
infrastructure. 

The report identified several actions that Coun-
cil could undertake immediately to influence 
travel demand decisions. However, as many of 
these actions are unfunded, not all have been 
employed. The program was funded by Cities 
for Climate Protection, and is discussed in more 
detail in Atmospheric Environment chapter. 

Bicycle Plan
During 2003/04 preparation of a Bicycle Plan 
also commenced. The aim of the Bicycle Plan 
is to identify actions that can be implemented in 
order to make cycling in Mosman more attractive, 
safer and more convenient in order to encourage 
more people to cycle more often. 

Bicycles are a favoured form of urban transport 
because they are extremely energy efficient, 
require little road space, don’t have negative 
noise or air pollution emissions, and give users 
opportunities for fitness and recreation. 

While planning has historically discouraged 
the use of bicycles, planning for greater use of 
cycling and walking as active transport modes 
has the capacity to increase transport acces-
sibility and ease the land demand pressures of 
transport. 

The cycling plan will also include the develop-
ment of a cycling map that will highlight cyclist 
routes within Mosman. 
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Transport DCP
During the year, a draft Transport DCP was  
prepared. The Transport DCP will replace 
Council’s existing carparking Off-street Parking 
Code, reflecting Council’s desire to moderate the 
unsustainable growth of car usage and encour-
age the adoption of more sustainable transport 
modes.  

The DCP will include requirements for the 
provision of cycle parking and commuter 
showers in some types of new development. 

References 
Department of Urban Affairs and Planning 
and Environment Protection Authority, 1998, 
Managing Land Contamination – Planning 
Guidelines SEPP 55, DUAP and EPA
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Main road routes  
in Mosman
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Atmosphere: Summary of Indicators

Condition 

Indicator Result Comments
Regional Pollution Index RPI Low In 2003/04 all monthly average RPI 

readings rated Low. Fewer months of 
high pollution than in 2002/03.

Pressure

Indicator Result Comments
National Pollutant Inventory: 
sources 2003/04

Motor vehicles 23% of 
emissions

Motor vehicles largest identified 
source of emissions. 

National Pollutant Inventory:  
emissions 2003/04

2 million kg of carbon 
monoxide  
300,000kg oxides of 
nitrogen 
420,000 kg volatile 
organic compounds 

in 2003/04. 

Little previous data to compare  
emission levels.

Electricity Demand: Mosman 
Community  

152,071 megawatts Little previous available data to 
compare usage

Energy Use: Mosman Council 
(2003)

19,196 gigajoules 

Greenhouse Gas emissions: 
Mosman Council 2003

3131 tonnes of C02 
equivalent

Stable from 2002. 

Annual Average Daily Traffic 2002 
(Spit Rd near Cardinal) 

57,714 vehicles Vehicle numbers little changed at this 
location from 1999.

Response

Indicator Result Comments
Greenhouse Gas Emissions  
abatement

3131 tonnes of C02 
equivalent

Emissions little changed from 2002, 
despite increasing services. 
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Background
The atmosphere is a narrow envelope of air 
around the earth. The troposphere, or lower 
level of the atmosphere, contains approximately 
79 percent nitrogen, 20 percent oxygen, and one 
percent other gases, including water vapour and 
carbon di-oxide. 

Human activities, including the combustion of 
fossil fuels, can alter the atmosphere by emitting 
gases and other pollutants, with implications for 
human health and the environment. 

The two dominant atmospheric environmental 
issues in Mosman are urban air quality, and the 
emission of greenhouse gases. 

Climate and Weather Data
The climate data for the 2003/2004 financial 
year shows the mean temperature to be fairly 
high during the spring, summer and autumn 
months.  Nine of the twelve months had a mean 
maximum temperature of greater than 20oC. 
The mean maximum temperature for the winter 
months of July and August 2003 were recorded 
between 16-18oC, whilst June 2004 recorded 
a temperature of 19.9oC. The mean minimum 
temperature was found to be between 11.5 
and 20.3oC for the spring, summer and autumn 
months, whilst the mean minimum temperature 
for the winter months was between 8-10oC.

Rainfall data for the period of July 2003 to Janu-
ary 2004 was obtained from the Mosman Rain 

Gauge, whilst the data for the remaining period 
February 2004 to June 2004 was obtained from 
the station at Sydney’s Observatory Hill.

Rainfall varied over the 2003/2004 financial 
year with the highest rainfall (129.4 mm) falling 
in February 2004.  March 2004 and November 
2003 were the months to record the second 
and third highest rainfall, 100.8 mm and 99 mm 
respectively.  September 2003 recorded the 
lowest rainfall of the year with only 4.6 mm. The 
months of April, May and June 2004 have also 
recorded extremely low rainfall.

According to rainfall data obtained from the 
Bureau of Meteorology, the total rainfall for the 
Sydney region during the 2003/2004 financial 
year was approximately 600 mm.  This is 300 
mm less rainfall than that recorded for the previ-
ous financial years 2002/2003 and 2001/2002.

Sunlight hours for the 2003/2004 financial year 
were fairly similar across all months, September 
2003 and January 2004 maintaining the greatest 
hours of sunlight.  The winter months of July and 
August 2003 were the only months to receive 
limited hours of sunlight. 

Evaporation rates proved to be highest for the 
summer months and lower during the winter 
months, which are to be expected given the 
climatic differences, for example rainfall periods 
as well as sunlight hours.

Data on climate is shown on the next page.
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Climate Data for the Financial Year 2003/2004
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Urban Air Quality
Condition
Urban atmospheric pollution is a concern 
because of its potential to negatively affect 
human health. The best measure of urban air 
quality in Sydney is the Regional Pollution Index 
(RPI), which is calculated by the Department 
of Environment and Conservation (formally the 
EPA)

Regional Pollution Index Data
The RPI is calculated from various air quality 
monitoring stations located throughout NSW.  
Pollution levels are monitored twice daily, morn-
ing and afternoon, every day for each month of 
the year.  

RPI reports are based on measured concen-
trations of ozone and nitrogen dioxide and a 
measure of visibility. For each time period and 
for each region, the maximum one-hour concen-
tration for each pollutant is determined. These 
values are then translated on to a linear scale 
based on relevant health standards or environ-
mental goals. (EPA, 2003)

The data presented in the graphs provided 
below was taken from the monitoring station 
located at the corner of Market and George 
streets, Sydney.

While this is the closest monitoring station to 

Mosman, it is important to note that it may not 
exactly reflect the urban air quality conditions 
in Mosman, because of the difference in topog-
raphy, traffic movements and numbers, wind 
direction and speed, and the surrounding built 
environment. It does however reflect the impact 
that motor vehicles can have on immediate air 
quality in a built up urban environment.  

The Regional Pollution Index data shows the 
months that experienced highest pollution levels 
during the reporting period were July and August 
2003 and January 2004.  The lowest levels of air 
pollution were seen in November 2003, followed 
by October 2003 and March 2004.

The RPI is categorised as LOW, MEDIUM or 
HIGH, as follows: 

LOW: pollution index from 0 to 24  
MEDIUM: pollution index from 25 to 49 
HIGH: pollution index 50 or higher. (EPA, 2003).

Comparisons of the pollution levels monitored 
during the 2003/2004 and 2001/2002 financial 
years show the Regional Pollution Index to be 
higher in 2003/2004 for all months except for 
October, December and January.  The differ-
ence in pollution levels between the years for 
December and January is significant, however 
the reason for this difference is unknown. It may 
be related to seasonal and weather differences, 
or to fewer vehicles travelling during the holiday 
period. 

Comparison of the Regional Pollution Index for the 2003/2004 and 
2001/2002 Financial Years
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Indicative Sources of Substance Emissions in Mosman in 2002/03

Motor Vehicles
23%

Lawn Mowing
17%

Domestic/Commercial
Solvents/Aerosols

14%

Backyard Incinerators
11%

Motor Vehicle Refinishing
7%

Others
28%

Pressure 
National Pollutant Inventory Data

Data from the National Pollutant Inventory shows 
the indicative causes of emissions into the atmo-
sphere in Mosman. Figures on substance emis-
sions during the 2003/2004 financial year are yet 
to be released.  

Figures from the 2002/2003 financial year show 
motor vehicles to be the largest single source 
of substance emissions in the Mosman Local 
Government Area.

As the data is indicative data, based on informa-
tion gathered by the National Pollutant Inventory, 
the breakdown of pollutant sources may not be 
exactly accurate. For example, while backyard 

burning has been banned in Sydney, hazard 
reduction burning of bushland and uncontrolled 
bushfires occur commonly in northern Sydney, 
and could contribute to emissions of similar 
pollutants into the atmosphere as attributed to 
backyard burning. 

Lawn mowing features as a significant contribu-
tor to emissions as a result of the fuel used in 
petrol-powered movers, and the volatile organic 
compounds released by the cut grass itself. 
(Kirstine, et al)

The other category may include emissions from 
shipping and sources such as service stations. 

Regional Pollution Index for the 2003/2004 Financial Year
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The above graph is also generated from NPI 
data. It shows carbon monoxide emissions to be 
the greatest issue for Mosman’s air quality in the 
2002/2003 financial year. 

The second largest substance emissions were 
total volatile organic compounds, followed by 
oxides of nitrogen. The main source of all of 
these substance emissions is motor vehicles.

Carbon Monoxide
Carbon monoxide is a colourless, odourless gas. 
It can have harmful effects on human health, as 
it can reduce the capacity of the blood to carry 
oxygen. Petrol-fuelled motor vehicles are known 
to be the largest source of carbon monoxide in 
urban areas in Sydney.

Oxides of Nitrogen
Oxides of nitrogen are a concern because they 
can react with atmospheric oxygen to cause 
nitrogen dioxide. Nitrogen dioxide can cause 
inflammation of the respiratory system, and 
increase susceptibility to respiratory infection. As 
the formation of nitrogen dioxide largely occurs in 
the atmosphere, it will be dependent on prevail-
ing meteorological conditions, and elevated 
concentrations of nitrogen dioxide will vary from 
year to year. 

Volatile Organic Compounds
Volatile organic compounds can be released 
from fuels and household products, such as 
solvents and paints, that contain organic chemi-
cals. Volatile organic compounds, in combination 
with nitrogen oxides, are responsible for ground 
level ozone and smog. Smog has both health 
and environmental effects, and can cause eye 
irritation and decreased lung function. Studies 
by the US EPA also indicate that exposure to 
volatile organic compounds can be two to five 
times higher inside the home than outside. (US 
EPA, 2004).

Indicative Mosman Substance Emissions 2002/2003
Acetone (970kg)
Arsenic & Compounds (0.0045kg)
Benzene (11,000kg)
1,3-Butadiene (vinylethylene) (164kg)
Cadmium & Compounds (0.11kg)
Carbon Monoxide (2,209,700kg)
Chromium Compounds (0.38kg)
Cobalt & Compounds (0.35kg)
Ethylene glycol (1,2-ethanediol) (320kg)
Lead and Compounds (3.2kg)
Mercury and Compounds (0.016kg)
Methanol (4,700kg)
Methyl ethyl ketone (1,400kg)
Methyl isobutyl ketone (181kg)
Nickel & Compounds (0.36kg)
Oxides of Nitrogen (302,380kg)
Particulate Matter 10.0um (33,000kg)
Polycyclic aromatic hydrocarbons (320kg)
Sulfur Dioxide (11,363kg)
Tetrachloroethylene (1,200kg)
Toulene (methylbenzene) (25,000kg)
Total Nitrogen (2,600kg)
Total Phosphorus (500kg)
Total Volatile Organic Compounds (420,000kg)
Trichloroethylene (3.3kg)
Xylenes (23,600kg)

Carbon
 Monoxide

Volatile
Organic

Compunds

Oxides
of

Nitrogen

Traffic on Military Rd
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Motor Vehicle Transport
Vehicular road transport is the greatest sources 
of urban air pollutants in Mosman. As discussed 
in the Mosman and Its People Chapter, in 
Mosman, there are 14,400 registered motor 
vehicles owned or used by residents. Vehicle 
ownership is an average of 1.4 vehicles per 
household or 0.69 vehicles for every person 
aged 18+, which is similar to the Sydney aver-
age. 

RTA traffic data for 2002 has been compiled 
for six main roads within the Mosman Local 
Government Area.  Mosman is not located within 
close proximity of the train line, leaving only 
the ferry and bus service as dominant forms of 
local public transport.  As such, Military and Spit 
Roads are the two primary roads connecting 
Mosman with the North Shore and the City CBD. 

As presented in the graph below, Spit Rd at 
the Spit, both north and south approaches, had 
a higher annual average traffic volume during 
2002 than either Military or Ourimbah Roads, 
the North approach on Spit Road maintain-
ing 244,514 vehicles annually and the south 
approach on Spit Road – 228,190 vehicles 
annually for 2002.  The annual average traf-
fic volume on Military Road was only slightly 
lower at 206,729 vehicles (east approach) and 
197,265 vehicles (west approach).

Traffic along Ourimbah Rd was much lower than 
Military and Spit Roads.

The breakdown of the annual average traffic 
data for 2002, as shown in the graph overleaf, 
shows traffic volumes to be highest during the 
week, particularly on Spit Road.  Weekend traffic 
volume is lower on all of the roads compared 
to weekday traffic, as the majority of the traffic 
volume would come from motorists driving to 
work during the week.

Spit Road shows the greatest difference between 
weekday and weekend traffic, more motorists 
perhaps staying closer to home with no need 
to cross over the Spit Bridge.  Whilst Ourimbah 
road is used only slightly less on a weekend, 
particularly east bound, with locals perhaps using 
this road to access Mosman (e.g. shops).

During 2002 public holidays maintained the 
lowest traffic volume, reasons for this may be 
that the majority of motorists do not have to 
travel along these main roads to get to work, 
more people would remain at home, or motorists 
may choose to holiday away from the Sydney 
area so they are not travelling through Mosman.

Traffic volumes for each of the years 1996, 1999 
and 2002 show particularly high volumes for the 
Spit Bridge, and Spit Road (at Ourimbah Rd).  
For the years 1999 and 2002 traffic volumes 
were high along Spit Rd and Military Rd.

The traffic volume for most roads increased 
from 1996 to 1999, with the exception of Spit 
Road (Ourimbah Rd), whose traffic volume has 
decreased significantly since 1996. Data from 
2002 shows that average daily vehicle move-
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ments through Spit Junction numbers 60,639. 
Spit Rd (Parriwi Rd) and Military Rd (all junc-
tions, bar Cardinal St) showed a zero traffic 
volume for the year 1996 as the RTA had not yet 
installed a traffic monitoring device at these loca-
tions.

Traffic volume on Bradleys Head Rd had 
decreased significantly in 2002 in comparison 
to the volume recorded in 1996 and 1999.  The 
traffic volume also decreased slightly in 2002 
compared to the other years along Ourimbah Rd, 
Rangers Ave, Spit Road (Ourimbah Rd), and Spit 
Rd (Parriwi Rd).  Traffic volume along Military Rd 
(all junctions) was shown to be relatively similar 
for both 1999 and 2002.

Traffic volume data was recorded by Mosman 
Council for Mosman’s local roads during June 
2004.  This data can provide an indication of the 
annual average daily traffic volume for 2004.

Ourimbah Road had the highest traffic volume 
with a total seven day annual average daily 
volume of 10,917, this being a total of 60% of the 
total traffic volume through these four Mosman 
Roads.  Traffic volume along Avenue Road 
made up 17% of the annual average daily traffic 
volume, whilst Middle Head Road made up 14%.  
The local Road with the lowest traffic volume was 
found to be Prince Albert Street, making up only 
9% of the traffic volume.
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Seven Day Annual Average Daily Traffic Volume for June 
2004

10917, 60%
3193, 17%

1609, 9%

2537, 14%
Ourimbah Rd (Btwn
Rosebury & Bond St)

Avenue Rd (btwn
Canrobert & Noble
St)

Prince Albert St
(btwn Beach &
Military Rd)

Middle Head Rd
(btwn the Tar &
Muston St)

Response 
As motor vehicles are the greatest threat to good 
urban air quality in Mosman, several transport 
programs were undertaken during the financial 
year to reduce reliance on cars for urban trans-
port needs. 

Travel Demand Management Study 
This study was completed in September 2003, 
with the assistance of a grant from the Austra-
lian Greenhouse Office. It completed Council’s 
requirements for the CCP+ level of the Cities for 
Climate Protection Program, of which Council is 
a member. 

The objectives of this study were to investi-
gate methods of meeting people’s travel needs 
without the need for car travel or investment in 
additional transport infrastructure. 

The report identified several actions that Council 
could undertake immediately to influence travel 
demand decisions.

Transport Access Guides (TAGs) provide infor-
mation on low energy modes of transport such as 
walking, cycling and public transport, for people 
travelling to and from a particular site or venue. 
Council has produced a TAG indicating walk-
ing routes, and highlighting the public transport 
routes within close proximity of Mosman Council. 
TAGs were reprinted on the back of some Coun-
cil staff business cards as a pilot, and it is hoped 
that this will be expanded in the future.  

A staff travel survey was completed in July 2004 

to gain an idea of how staff travelled to work, the 
cost of travel, and the barriers for staff in opting 
to travel via public transport, cycling or walking. A 
significant barrier for many staff was the avail-
ability of a work car which effectively negated the 
need for alternative transport. Other commonly 
cited barriers included the financial and time 
costs of public transport. 

Council has participated in the national Walk to 
Work event, encouraging staff members to walk 
to work and enticing participation through an 
end of walk breakfast/BBQ. Further promotion of 
sustainable transport and education/awareness 
of both members of the community and Council 
staff can be undertaken at relatively low cost 
within a short timeframe.

Other actions identified in the report have a 
longer implementation timeframe and present 
higher up-front costs to Council.  Some of these 
actions include the purchase of two pool bikes 
for use by Council staff for work trips within a 
short distance of Council, the provision of lockers 
located at Council for staff to store their cycling 
gear, provision of free annual membership to 
Bicycle NSW for staff who cycle to work, and 
the provision of staff travel discounts to encour-
age more staff to travel to and from work via 
public transport. These measures would help 
to address some of the barriers that employees 
have cited as barriers to greater use of sustain-
able transport. 
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Bicycle Planning 
In order to improve conditions for current cyclists 
in Mosman, and provide facilities to encourage 
more participation in this sustainable transport 
mode, Mosman Council began working on the 
Mosman Bike Plan during the reporting period. 
The report is due to be complete by October 
2004, which should enable Council to participate 
in the RTA’s cycle grants process. 

The report will identify key cyclist routes in 
Mosman, generic improvements to design 
features (such as kerbs, chicanes) that can be 
made more cycle friendly on all Mosman roads, 
and identification of danger spots on identified 
cycle routes that can be improved. The project 
will also include identification of cycle parking 
facilities in Mosman, and production of a local 
cycling map. 

Additionally, a bicycle rack with video surveil-
lance was installed in Council’s Vista St carpark, 
to give staff and members of the local community 
a secure space in which to park their bicycles, as 
existing bike parking infrastructure was poor. 

Greenhouse Gas 
Emissions
Condition
Human activities – including burning of fossil 
fuels, land clearing, agriculture, and waste 
processes – has led to an increase in the emis-
sions of gases including carbon dioxide, meth-
ane, nitrogen dioxin and chloro-fluorocarbons 
(CFCs) into the earth’s atmosphere. 

These gases are known as “greenhouse gases” 
because they allow more of the sun’s energy to 
be trapped within the atmosphere, and increase 
the temperature of the earth. The increased 
emission of these gases since industrialisation 
has caused what is known as the “enhanced 
greenhouse effect”. 

In the later part of the 20th century, recorded 
temperatures in Australia have been showing a 
rising trend. Rising global temperatures are also 
cited as a reason for rising sea levels, melt-
ing polar ice caps and changing global weather 
patterns. 

Rising sea levels and changed storm frequency 
may have an effect on coastal municipalities 
such as Mosman, which have extensive areas 
of coastline. These impacts may include coastal 
erosion, retreat of sandy coastlines, and flooding. 
It is also likely that increased temperatures may 
have an effect on estuarine and coastal ecosys-
tems. (Walsh, 2002)

Bicycle parking installed in Vista St carpark
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Pressure 
In Australia, the dominant cause of greenhouse 
gas emissions is from the stationary energy 
sector, largely as a result of burning coal to 
generate electricity. The stationary energy sector 
accounts for nearly half of Australia’s total green-
house  gas emissions. (AGO, 2004).

Community Stationary  
Electricity Demand
During the 2003/2004 financial year 14,096 
customers in the Mosman community consumed 
a total of 152,071 MWh of energy from the 
predominant local retailer, Energy Australia. 

Residential customers consumed 67% of the 
total energy consumption (101,965 MWh) whilst 
business consumed the remaining 33% of 
energy (50,105 MWh).   

Of the 67% of total energy consumed by the 
residential sector only 1.64% was green energy, 
whilst the business sector consumed only 0.02% 
of green energy. 

Comparisons with other years are not avail-
able, because figures have not previously been 
sought from Energy Australia, the main electric-
ity supplier in Mosman. 

Council Greenhouse Gas Emissions
It is difficult to accurately report on Council’s  
greenhouse gas emissions on a financial year 
basis, as the greenhouse gas calculator used by 
Council is based on a calendar year. Therefore, 
2003 figures have been presented in this report. 

Using software supplied by the Cities for Climate 

Protection program (CCP), Council’s greenhouse 
gas emissions for 2003 have been calculated at 
3131 tonnes of C02 equivalent, with an energy 
use of 19,196 gigajoules. This compares with 
emissions of 2435t CO2e in 1995, the first year 
that emissions were calculated, and emissions 
of 3100t C02e in 2002, when a re-inventory was 
conducted. 

While CO2 equivalent emissions have been 
rising, they have also been accompanied by 
increased services, such as the addition of an Art 
Gallery since 1995, increased childrens’ and after 
school hours care, and longer opening hours. 
Since the first calculation was conducted in 1995, 
additional sectors have also been included in 
the calculations, such as waste management. 
The calculations for 2003 include emissions 
from street lighting, Council buildings, Council’s 
passenger fleet, waste vehicles, and waste 
generated by Council. However, the calcula-
tions do not include data on employee commute, 
water pumping or waste water treatment. While 
the figure includes fuel use for Council’s largest 
contract – waste and recycling collection, it does 
not include fuel use for other contracts, includ-
ing street sweeping, reserve cleaning, parks and 
ovals maintenance and road and footpath main-
tenance. No attempt has been made to calculate 
the embedded energy in the products that Coun-
cil uses, however this impact could be addressed 
through a green purchasing policy.

The largest contributors to Council’s greenhouse 
gas emissions were Council buildings and street 
lighting. 

Graphs showing Mosman Council’s energy use, 
and greenhouse gas emissions, are shown on 
the next page.
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Road Transport

Transport is the second greatest cause of 
Mosman’s greenhouse gas emissions. Road 
transport, and actions to reduce car reliance, are 
discussed in the Urban Air quality section of this 
report. 

Response 
Cities for Climate Protection
Mosman Council is a member of the Cities for 
Climate Protection Program, which in Australia is 
run by the International Council for Local Envi-
ronmental Initiatives (ICLEI). It is also supported 
by the Australian Greenhouse Office. The CCP 
program allows Councils to address their green-

house gas emissions through a staged program 
of identifying emissions, creating and then imple-
menting an emissions reduction plan. 

Mosman Council has completed Milestone 5 of 
the program, and is now a CCP+ member. 

Greenhouse Gas Reduction Actions
As a result of implementing its Greenhouse 
Gas Reduction Plan, Mosman Council has run 
a predominantly LPG car fleet, although other 
vehicles are still run on a combination of petrol 
and diesel.

Council currently operates 46 vehicles. This 
includes 16 LPG sedans, six LPG utilities, and 
one LPG station wagon 

Greenhouse Gas Emissions from Mosman Council Operations 2003

Waste Collection Vehicles; 
337 tCO2e; 11%

Waste Management; 
22tCO2e; 1%

Council Fleet; 
120 tCO2e; 4%

Street and Oval Lighting; 953 
tCO2e; 31%

Buildings ; 1675 tCO2e; 53%

Energy Use by Mosman Council 2003

Waste Management; ; O GJ; 
0%

Buildings ; 8768GJ; 46%

Street and Oval Lighting; 
3614GJ; 19%

Council Fleet; 1940GJ; 10%

Waste Collection Vehicles; 
4845 GJ; 25%
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Other vehicles, which are run diesel or unleaded 
petrol include three community buses, utilities 
and tipper trucks used in the works depot, and a 
motor scooter used by the rangers. As these are 
special purpose vehicles, LPG is not available 
in standard models, and conversion to an LPG 
engine costly. 

Per kilometre travelled, LPG produces approxi-
mately 15 percent fewer greenhouse gas emis-
sions than unleaded petrol (AGO, 2000). 

Council also purchases 5% greenpower (energy 
generated from entirely renewable sources) for 
the Civic Centre, Library, Cultural Centre and 
Vista St carpark. 

As explained in the urban air quality section, 
Council also received funds from the AGO to 
complete a travel demand management study 
during the financial year.

Energy Performance Contract 
Negotiations
During the reporting period, Council worked 
towards establishing an Energy Performance 
Contract (EPC) with an energy services company  
(ESCO) to implement energy conservation 
measures  at six of Council’s major energy using 
facilities. 

Under an EPC, the ESCO is engaged to improve 
the energy efficiency of a facility with the guaran-
teed energy savings paying for the capital invest-
ment required to implement the energy conserva-
tion measures. 

Energy performance contracting allows organi-
sations such as Councils to upgrade aging 
and inefficient assets while recovering capital 
required for the upgrade directly from the energy 
savings guaranteed by the ESCO.
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Water: Summary of Indicators

Condition 

Indicator Result Comments
Receiving water quality - ecosystem 
health

Acceptable All parameters within guidelines 
except nitrogen and phosphorus at 
many sites; oil and grease in some. 

Receiving water quality - human 
health

Good 100% compliance at all sites except 
Little Sirius Cove 

Algal blooms One bloom recorded 
in 2003/04

Pressure

Indicator Result Comments
Imperviousness: Estimated 71% Increases run off, pollutant transport 

and peak flows from storms.
Major sewer overflows: None recorded. No overflows from Northside Storage 

Tunnel recorded. 
Minor sewer overflows 13 recorded
Water Demand:  
Mosman community

3.2 million kL Water use by stand-alone houses  
fallen as a result of water restrictions.

Water Demand: Mosman Council 64,468kL Consumption fell 36% from 2002/03 
and 30% from 1999/2000.

Response

Indicator Result Comments
Material captured in SQIDs 287 tonnes 44% of total material captured in 

SQIDs since installation (653.81 
tonnes) captured in 2003/04.

Water Demand Reduction:  
Mosman Community

3.2 million kL Consumption in stand-alone houses 
fell 31% from previous year.

Water Demand Reduction:  
Mosman Council 

64,468kL Consumption fell 36% from 2002/03 
and 30% from 1999/2000.
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Background
Mosman is a peninsula bounded by the waters of 
both Middle Harbour and Port Jackson. Approxi-
mately 90% of the boundary of the local govern-
ment area is formed by these two waterways. 

Harbour waterways are highly valued for their 
recreational purposes, and harbour proximity and 
views contribute to the aesthetics of Mosman 
and the character of the area. As discussed in 
the biodiversity chapter, harbour waterways are 
also vital habitat for many marine and estuarine 
species. Waterways around Mosman are also 
valued for their resource base, and a commercial 
fishery operates in Sydney Harbour. 

However, water quality can be compromised 
by the variety of human activities undertaken in 
catchments, and in the waterways themselves. 
Maintaining good water quality is important so 
that waterways can continue to be used for their 
environmental, social and economic functions. 

As an urban area, the Mosman local government 
area is also provided with water and wastewa-
ter services. While these do not have the same 
direct impact on the Mosman environment, 
provision of these services does affect the wider 
environment, and thus water supply is discussed 
in the second half of the chapter.  

Local Waterways and 
Water Quality
Condition
The condition of Mosman’s waterways is gener-
ally good, but signs of stress associated with 
urbanisation are evident. The main information 
on the quality of Mosman’s waterways has come 
from the Council’s Water Quality Monitoring 
Program of receiving waters and stormwater 
flows that was undertaken during 2003/2004, in 
addition to Harbourwatch data.

Water Quality Monitoring Program
Council’s water quality was conducted in two 
parts. 

Receiving Water Quality 
The first component of the program involved 
monitoring of receiving waters at eight locations 
around Mosman: Balmoral Beach, Edwards 
Beach, Chinamans Beach, Clifton Gardens-
Chowder Bay, Taylors Bay, Little Sirius Cove, 
Pearl Bay and Quakers Hat Bay. 

Monitoring results indicated that whilst the overall 
quality of Mosman’s receiving waters was quite 
good, high levels of nutrients were detected at 
many of the sites, with oils and grease a prob-
lem at a smaller number of sites. Nitrogen levels 
exceeded acceptable limits at Chinamans Beach, 
Taylors Bay, Pearl Bay and Quakers Hat Bay 
whilst phosphorus levels were found to be above 
guideline levels at Balmoral Beach, Chinamans 
Beach and Chowder Bay-Clifton Gardens.  

Quakers Hat Bay was generally the worst 
performing site. Receiving waters at this site 
were found to have high concentrations of oils 
and grease. Taylors Bay and Pearl Bay also 
showed elevated levels of oils and grease.  
These results may be attributed to the numbers 
of boats that are moored at these locations. 

Edwards Beach was shown to have consistently 
good water quality. 

Stormwater Quality 
The second component of the water qual-
ity monitoring program involved sampling of 
stormwater flows downstream of the proposed 
locations of Stormwater Quality Improvement 
Devices (SQIDs). 

Six sites were monitored over a five week period. 
These sites were located at the main down-
stream stormwater outlets situated at: Balmoral 

Mosman is surrounded by the waters of Port 
Jackson and Middle Harbour. 
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Beach, Chinamans Beach-Rosherville Reserve, 
Cyprian St, Pearl Bay, Stanton Rd, and Clifton 
Gardens-Chowder Bay.  

Overall water quality was deemed to be good 
in relation to ecosystem health. Parameters 
including turbidity, total suspended solids, lead, 
zinc, copper, conductivity, and pH were found 
to be within recommended guideline levels. 
The parameter dissolved oxygen was found 
to comply with the recommended guideline of 
>6mg/L at all sites except at Pearl Bay, and 
levels of total petroleum hydrocarbons and oils 
and grease were below quantifiable limits.  

All sites were however, found to exceed the 
recommended water quality guidelines for the 
parameters of nitrogen and phosphorus, and all 
sites with the exception of Pearl Bay were above 
recommended guideline levels for faecal coli-
forms, which indicate the presence of human or 
animal faeces in the water. 

These three parameters, namely nitrogen, phos-
phorus and faecal coliforms have been identified 
as the primary ‘problem’ pollutants within each 
of the six sub-catchments, and targeting these 
pollutants should be the focus of stormwater 
quality management in the catchments. 

Parameter Fresh Waters Marine Waters
Biological No value recommended. No value recommended.

Species richness and composition 
should not be altered

Species richness and composition 
should not be altered

Faecal Coliforms Median Value: <150 cfu/100mL Median Value: <150 cfu/100mL
Physico-chemical

Dissolved Oxygen > 6 mg/L or > 80-90% > 6 mg/L or > 80-90%
pH Range: 6.5-9.0 < 0.2 pH unit change     Optimum: 

8.0-8.4
Salinity < 1000 mg/L optimum: <150 ms/cm
Turbidity < 10% change seasonal mean 

concentration. (optimum: <40 NTU)
< 10% change seasonal mean 
concentration. (optimum: 1-20 
NTU, preferably <10)

Total Suspended Solids No recommendation No recommendation
(European guidelines = <25, 
Canadian guidelines = 25-80 
acceptable range)

Temperature < 2 degrees celsius increase < 2 degrees celsius increase
(optimum: 15-20 °C) (optimum: 15-20 °C)

Toxicants

Zinc 5.0-50.0 ug/L 50.0 ug/L
(optimum: <0.5mg/L) (optimum: <0.5 mg/L)

Lead 1.0-5.0 ug/L 5.0 ug/L
(optimum:<0.05mg/L) (optimum: <0.05 mg/L)

Copper 2.0-5.0 ug/L 5.0 ug/L
(optimum:<0.05 mg/L) (optimum: <0.05 mg/L)

Total Petroleum Hydrocarbons No recommendation No Recommendation
(Polycyclic aromatic hydrocarbons 
guideline)

<3 ug/L <3 ug/L

Oils and Grease No recommendation No recommendation

Comparison of this data with the monitoring of 
Receiving Waters shows differences between 
the ranking of stormwater quality from the outlet 
and actual receiving water quality. While detailed 
statistical analysis has not been undertaken, the 
differences between stormwater and receiving 
water quality indicates that stormwater is not the 
only factor influencing water quality of receiving 
waters.  It is likely that negative effects on water 
quality can also be a result of local marine activi-
ties, such as boating movements, and pollution 
that is conducted by tides and storms from other 
catchments around Sydney Harbour. 

From the data obtained from the pre-SQID 
monitoring program, it is also difficult to ascertain 
any obvious correlation between the pollutant 
concentrations at each site and between sites 
with respect to catchment size, landuse, gradi-
ent, or risk categorisation. 

Tabular results of the monitoring program are 
shown in the next pages. To assist in the inter-
pretation of the results, a table showing recom-
mended guideline levels for the parameters 
sampled for has been included below.

(ANZECC 1992 and 2000)
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Harbourwatch Sampling
Information on harbour water quality has also 
been obtained by the Harbourwatch water quality 
sampling program. This program is undertaken 
by the Department of Environment and Conser-
vation (formerly EPA), and monitors levels of two 
bacteria: thermotolerant (faecal) coliforms and 
enterococci. Levels of these bacteria above limits 
set by the National Health and Medical Research 
Council (NHMRC) indicate that swimming in such 
waters may not be safe. It is important to note 
that Harbourwatch measures waters for human 
health, whereas Mosman Council’s water qual-
ity program was trying to determine ecosystem 
health.

Harbourwatch results have also shown that 
receiving water quality around Mosman is 
generally satisfactory. 

According to the Harbourwatch data the best 
performing beaches during 2003/2004 in terms 
of quality for recreational purposes, were China-
mans Beach, Clifton Gardens and Balmoral 
Beach.  A compilation of harbourwatch data is 
shown in the following graphs: 

The graph on the following page shows the 
average median coliform reading for the twelve 
months of the 2003/2004 financial year. Whilst 
faecal coliforms indicate recent sewage contami-
nation, enterococci indicates aged sewage in the 
waterway.  

The median enterococci count was found to be 
higher than the faecal coliform level at Balmoral 
Beach, Chinamans Beach and Clifton Gardens, 
whilst the median faecal coliform count was 
higher than enterococci at Edwards Beach and 
Little Sirius Cove. Overall Edwards Beach and 
Little Sirius Cove were found to have the highest 
median for both faecal coliforms and enterococci.  
However, all of the sample sites were well within 
NHMRC recommended guidelines levels. 

The second graph on the following page shows 
compliance with water quality guidelines.  During 
the 2003/2004 financial year all of the sample 
sites were 100% compliant with guidelines for 
faecal coliform levels.  All sites bar Little Sirius 
Cove were also 100% compliant with guidelines 
for enterococci levels.  Little Sirius Cove also 
showed good water quality at 92% compliance 
with only one incidence of non-compliance over 
the twelve month sampling period.

The Harbourwatch data and the data obtained 
from Council’s monitoring of receiving waters 
both indicate Clifton Gardens and Chinamans 

Beach to be the sites of the lowest counts of 
faecal coliforms, and best water quality for recre-
ational purposes, although all of the sites were 
deemed to be of good water quality, accept in the 
instance of heavy rainfall whereby the chance of 
faecal contamination increases. 

Heavy rain increases the likelihood of contamina-
tion of waterways because stormwater washes 
contaminants, including animal faeces, from 
urban catchments. In addition, cracks and breaks 
in aging sewerage pipes can allow the infiltra-
tion of rainwater. This increases the volume 
of sewage so much that it can overwhelm the 
capacity of the system and overflow, allowing 
untreated sewage back into the stormwater 
system and receiving waterways. 

Algal Blooms
Another indicator of the condition of water-
ways is the reported incidents of algal blooms. 
In 2003/2004 there was only one algal bloom 
reported by the regional algal co-ordinating 
committee. This was a bloom of the non-toxic 
algae Noctiluca scintillans in December 2003 
in Middle Harbour. This algae has a pink-red 
appearance in blooms, and blooms are often 
referred to as red tides. Although not toxic, 
blooms can accumulate harmful levels of ammo-
nia, and thus swimming is not advised when 
algal alerts are issued for Noctiluca scintillans. 
(Smithsonian Institute Department of Botany, 
2004)

While algal blooms can occur naturally, an 
increase in the number of blooms can be an 
indicator of changed conditions in waterways. 
In particular, they can indicate elevated nutrient 
levels in waterways. This would be consistent 
with the findings of water quality monitoring 
conducted by Mosman Council that have shown 
that nutrient levels are higher than recommended 
guidelines levels in many dry weather stormwater 
flows and in receiving waters. 



 Mosman Council State of the Environment Report 2003-04

W
at

er

 Mosman Council State of the Environment Report 2003-0448 

Harbourwatch Data for the 2003/2004 Financial Year

7

3

1.3

8

2.6

7

4.7
4

6

1.4

0
1
2
3
4
5
6
7
8
9

Balmoral
Beach

Edwards
Beach

Chinamans
Beach

Little Sirius
Cove

Clifton
Gardens

Harbourwatch Sample Sites

M
ed

ia
n

Faecal Coliforms-Median Enterococci -Median

Harbourwatch Data for the 2003/2004 Financial Year

7

3

1.3

8

2.6

7

4.7
4

6

1.4

0
1
2
3
4
5
6
7
8
9

Balmoral
Beach

Edwards
Beach

Chinamans
Beach

Little Sirius
Cove

Clifton
Gardens

Harbourwatch Sample Sites

M
ed

ia
n

Faecal Coliforms-Median Enterococci -Median



W
ater

49Chapter 5: Water

Pressures
Catchment Development and 
Imperviousness
The main pressures on Mosman’s waterways 
are as a result of the changes to catchments 
and the local water cycle that have occurred as 
a result of urban development in Mosman. 

Possibly the greatest issue has been the expan-
sion of impervious (non-absorbent) surfaces and 
the subsequent channelisation of watercourses 
in Mosman. It has been estimated that runoff 
from urban areas is approximately 70% higher 
than pre-development land. 

This has occurred because surfaces previously 
covered with native vegetation that could absorb 
rainwater have become replaced with hardened 
surfaces, including roads, roofs, carparks, foot-
paths and outdoor paved areas, as land is devel-
oped for residential and commercial purposes. 
Even modified outdoor areas – such as grassed 
lawns – tend to be more impervious than native 
vegetation because of more compacted soil and 
uniform vegetation structure. It is estimated that 
currently 71% percent of Mosman’s land area is 
now covered by impervious surfaces. 

The greater amount of water shed by non-absor-
bent surfaces in developed catchments  has 
led to the necessity of developing a stormwater 
drainage system, to reduce the risk of flooding of 
private property and public assets. Mosman now 
has approximately 59.37 kilometres of covered 
stormwater pipes, and 2.35 kilometres of open 
channel, and the constructed stormwater system 
has largely replaced natural creek systems. 

However, as the coverage of impervious 
surfaces expands, it can again increase the 
volume of runoff, and continue to put pressure 
on the constructed stormwater system. 

Increased velocity of runoff from impervious 
surfaces also increases the transport of pollut-
ants from urban catchments into the stormwater 
system, local creeks, and receiving harbour 

waterways. Increased impervious surfaces in 
urban areas also increases the frequency of 
stormwater flows, changing conditions in down-
stream environment. 

Studies undertaken by the CRC for Freshwater 
Ecology (2002) indicate that pollutant loads can 
be increased by the proportion of a catchment 
covered by impervious surfaces. Their research 
has also shown that increased imperviousness 
tends to reduce macroinvertebrate diversity 
in streams, and increase algal growth on the 
bottom of streams. These effects are exagger-
ated when impervious areas of a catchment are 
directly connected to streams by efficient storm-
water pipes.  

In Mosman, there are 28 distinct stormwater sub-
catchments. Approximately 15 stormwater lines 
are causing disturbance by discharging directly 
into bushland.  

Commercial Activities and Grease Traps
In Mosman there are 75 premises, mostly food 
businesses, who dispose of greasy waste water, 
required to have a grease trap installed on their 
premises, as a condition of their trade waste 
agreement with Sydney Water. Grease traps 
are installed in commercial kitchens to separate 
cooking grease from waste water, to ensure that 
sewage is not overloaded with grease. Grease 
traps must be cleaned at regular intervals by 
contractors licensed by the Department of 
Environment and Conservation (DEC). Council 
officers may become involved in the regulation of 
grease traps if poorly maintained traps become 
overloaded and spill, potentially causing local 
water pollution. 

Marine Activities 
Although most impacts on Mosman’s waterways 
arise from catchment based activities, direct 
impacts can also came from marine activities. 
As discussed, boating movements, boat repair 
activities, and boat mooring can all have an 
impact on water quality. 

Site Commercial moorings Private moorings Total
Quakers Hat Bay 44 93 137
Pearl Bay 17 145 162
The Spit 59 1 60
Chinmans Beach deleted deleted
Balmoral 59 56 115
Taylors Bay 1 21 22
Little Sirius Cove 1 80 81
Mosman Bay 108 98 206
Total 289 494 783

Table: Registered moorings in Mosman
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Mosman has one scheduled premises under the 
Protection of the Environment (Operations) Act, 
1997 for boat mooring and storage (D’Albora 
Marina, at the Spit). Another three boat repair 
operations come under the regulatory oversight 
of Mosman Council. 

There are 783 boat mooring sites in Mosman 
bays, with 289 of these being commercial moor-
ings and 494 private moorings. These moorings 
are managed by Waterways Authority, and their 
location is shown in the table on the previous 
page.  

Ocean Influences 
Due to the inter-connectedness of marine 
systems, the surrounding ocean and harbour 
influences water quality and conditions in 
Mosman. Although little empirical evidence has 
been collected on the exact nature of impacts, 
ocean currents and storms move water – and 
pollutants into different parts of the harbour. 
Therefore, catchment conditions and the effec-
tiveness of catchment management in other 
parts of Sydney is likely to influence the health of 
waterways in Mosman – just as catchment condi-
tions in Mosman are likely to influence water-
ways in other parts of Sydney Harbour. 

Sewage Overflows 
A major influence on water quality in the Quak-
ers Hat Bay area of Mosman is the presence of a 
major overflow point on Sydney Water’s Northern 
Suburbs Ocean Outfall Sewer (NSOOS). During 
wet weather, infiltration of stormwater into sewer-
age pipes and illegal stormwater connections to 
the sewerage system can increase the volume 
of sewer substantially and overload the capac-
ity of the system. Major overflow points on the 
sewerage system are designed to prevent failure 
of the entire system, however, discharge of large 
volumes of dilute, but untreated, raw sewage, 
can have negative effects on the receiving envi-
ronment. This includes the introduction of nutri-
ents and pathogens into the environment. 

Construction of the Northside Storage Tunnel 
commenced in 1998 and was completed in 
October 2001. The tunnel is designed to capture 
these overflows before they discharge into the 
environment, store them, and then transport 
them to the North Head treatment plant at Manly. 
Overflows to the environment of Quakers Hat 
Bay can still occur when the storage capacity of 
the tunnel is exceeded, however the frequency 
of overflows is reduced, and Sydney Water has 
forecast that in normal conditions they should 
only occur twice per year. 

According to Sydney Water figures, the tunnel 
operated twice during the year, and captured 
785 megalitres of effluent in that time. No over-
flows to the environment were detected. (Sydney 
Water, 2004). The low level of activity of the 
tunnel can be attributed to the low level of rainfall 
in Mosman and elsewhere in the NSSOOS 
catchment during the reporting period.

In addition to the major overflow at Quakers Hat 
Bay, there are another 18 designed overflow 
points in the sewerage system in Mosman. 

During the reporting year, Sydney Water advised 
Council of 13 separate overflows from the sewer 
system in Mosman. 

Council also issued 17 notices under the POEO 
Act for individuals or businesses for pollution of 
the waters during the reporting period. 

Council records show that up to eight septic 
tanks are still operating in Mosman, but no 
detailed monitoring or inspection schedule has 
been conducted by Council in the reporting 
period, so it is not known what impact these 
septic tanks may be having on the environment. 

Waste Water Disposal
The disposal of waste waters is also a significant 
environmental concern. Sewage from Mosman 
is collected by the Northern Suburbs Sewerage 
Ocean Outfall System (NSSOOS) and given a 
low level of treatment before being discharged 
through a deep ocean outfall 3.7km from the 
shore. 

Site of the major Sydney Water overflow point at 
Quakers Hat Bay. 
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Response 
Through Council’s environmental levy-funded 
Community Environmental Contract (CEC), 
Mosman Council has been undertaking several 
on-ground projects to reduce the negative 
impact of polluted stormwater on both bushland 
areas and receiving waters. 

Greater detail on each of the individual projects 
is contained in the attached CEC Annual Report, 
however, summary information is contained 
below. All projects used a combination of struc-
tural approaches, including stormwater manage-
ment and creek construction, and non-structural 
approaches including education. Many also 
integrated bush regeneration. 

Lawry Plunkett Reserve Environment 
and Heritage Project 
This project was designed to address impacts 
of stormwater on the bushland of Lawry Plun-
kett Reserve, which is located near the south 
of Balmoral beach. It involved an extensive 
education campaign which highlighted the value 
of the marine environment, and the negative 
impact that some human activities in the catch-
ment could have on the marine environment. 
The education campaign especially focussed 
on gardening behaviours, given its capacity to 
introduce high levels of nutrients to surrounding 
bushland. 

Structural aspects of the project involved the 
construction of approximately 220 metres of 
creek through bushland and the restoration of an 
additional 70 metres of creek along Botanic road, 
as well as the installation of four Stormwater 
Quality Improvement Devices (SQIDs) to remove  
pollutants from stormwater. The project also 
involved the replanting of a an area of bushland 
and heritage interpretation. 

Taylors Bay Stormwater Project
The Taylors Bay Stormwater Project was a 
co-operative project with NSW National Parks 
and Wildlife Service. It was designed to address 
impacts of stormwater from Mosman’s urban 
catchments on the bushland Sydney Harbour 
National Park at Taylors Bay. The project 
involved a community education program to raise 
awareness of the impact of stormwater on the 
coastal bushland of Taylors Bay, and promote 
stormwater and bushland aware behaviour by 
households adjoining bushland. Three SQIDs 
were installed, and some creek reconstruction 
works completed. 

Beauty Point Foreshores Project 
This project involved the installation of pit 
baskets in stormwater pits to catch pollutants 
including leaves and litter. Stormwater discharg-
ing into the coastal reserve was causing erosion 
and introducing pollutants, so four creeks, 
totalling approximately 80m, were constructed 
to convey stormwater from the urban edge 
through the foreshore bushland of Beauty Point.  
A smaller community education campaign was 
conducted, including distribution of the “Be a 
Bush Friendly Neighbour” brochure developed 
for the Tayors Bay project and community bush-
walks. 

Stormwater Pollutant Removal
As of June 30 2004, Council had 20 Stormwa-
ter Quality Improvement Devices installed in 
Mosman, in order to capture pollutants including 
leaves, litter and sediments from stormwater, 
before being discharged into harbour receiving 
waters. 

As of the end of the reporting period, these 
SQIDs had removed a total of 653.81 tonnes 
of pollutants. Approximately 44 percent of this 
- or 287 tonnes - was removed in the 2003/04 
financial year, despite continuing low rainfall and 
reduced stormwater flows.

Information about the SQID’s pollutant removal 
efficiency is shown in the following graphs. Completed creek works in Lawry Plunkett 

Reserve
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Total Tonnes of Pollutants Captured by Mosman's SQIDs in the 2003/2004 
Financial Year
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A wet weather monitoring program has also 
previously been conducted on one of the SQIDs 
installed at Little Sirius Cove, to ascertain what 
impact the SQIDs had in removing chemical and 
bio-physical pollutants. 

The sampling indicated that the pollutant concen-
trations for all but four of the water quality param-
eters, namely oxidised nitrogen, lead, copper and 
zinc, decreased downstream of the SQID.

Stormwater Quality Monitoring
As discussed in the Condition part of this section, 
Council has also implemented a water qual-
ity monitoring program. The water quality data 
obtained from the monitoring of receiving waters 
showed the waters to be of reasonably good 
quality for ecosystem health, with most param-
eters being within recommended guideline levels 
for all sites.  

The data obtained was utilised to rank the receiv-
ing waters according to quality and identify a 
reference site for future monitoring.  Edwards 
Beach North was ranked as the best and chosen 
as the reference site, followed by Balmoral 
Beach, Little Sirius Cove, Chinamans Beach, 
Clifton Gardens, Taylors Bay, Pearl Bay, and 
lastly Quakers Hat Bay identified as the receiving 
waters of the poorest quality.  

The water quality data obtained from pre-SQID 
monitoring showed the stormwater exiting the 
stormwater system to be of relatively good water 
quality.  The problem pollutants identified across 
all six sub-catchments were excess nutrients 
nitrogen and phosphorus, and faecal coliforms.  

The six sites were ranked according to quality, 
This water quality data has enabled Council to 
identify the type and concentration of pollutants 
exiting the stormwater system, into receiving 
waters, across six sub-catchments of Mosman, 
these sub-catchments being representative of 

the Mosman Local Government Area.  The data 
will be compared to data obtained during the 
post-SQID monitoring phase of the program. 
Sampling commenced at the first site of this 
sampling program (Taylors Bay) during the year, 
and the other sites will be sampled as SQIDs are 
installed.   

Boat Repair Facilities
Local boat repair facilities whose facilities 
had the potential to pollute waters (under the 
definition of the Protection of the Environment 
(Operations) Act 1997 have been requested to 
submit plans for improvement of their premises 
to Council. 

Historically poor siting and design of such facili-
ties has meant that many maintenance activities 
take place below high tide level, or in areas not 
properly bunded and separated from waterways.

Regulation
During the reporting period, there were  sixteen 
Council Officers authorised under the Protection 
of the Environment Operations Act, including 
thirteen Council Rangers, two Environmental 
Health Officers, a Waste Operations Officer and 
the Manager Environment and Services. 

During the 2003/2004 reporting year, a total of 
17 notices were issued to clean up or prevent 
pollution of the water.  In addition, five Penalty 
Infringement Notices (PINs) were issued. 

Regulatory Notices Issued 2003/04

Clean Up Notice – sewer: 10

Clean Up Notice – waste spill: 
1

Prevention Notice – commercial 
wastewater:          2

Clean Up Notice – building site: 
2

Prevention Notice – boatsheds: 
2
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Mosman’s Water Supply 
Condition
Mosman’s reticulated water supply is supplied 
to the Municipality by Sydney Water. Mosman 
is served by the Ryde customer supply system, 
which in turn is supplied by Prospect Reservoir, 
and the Warragamba supply system. Sydney 
Water’s Drinking Water Quality report shows 
that drinking water quality supplied by Sydney 
Water’s system meets the standards of the 
Australian Drinking Water Guidelines and NSW 
Health. (Sydney Water 2004b)

Pressures
The supply of potable water to Mosman does 
have some local catchment issues: including 
additional dry weather flows to stormwater as a 
result of leaking mains, and activities such as 
garden watering. As discussed in the previous 
section, flaws in the sewerage system also have  
local environmental impacts.

Remote Impacts – Water Storage and 
Supply
The main environmental impacts related to the 
provision of potable water to urban areas arise 
from the collection and storage of water supply 
in other catchments– notably the Hawkesbury 
Nepean and Shoalhaven river systems – and 
the disposal of waste waters through the North 
Head treatment plant near Manly. 

While these two pressures do not directly affect 
the state of Mosman’s environment, they are 
being considered in this document, because 
they are pressures on the wider environment 
that are contributed to, in part, by the resource 
demands and waste production of Mosman. 
They also affect the overall ecological footprint 
of Mosman, as described in the introductory 
chapter to this report. 

Pressure on the Hawkesbury-Nepean and Shoal-
haven river systems from the extraction of water 
comes from all customers of Sydney Water. 
However, it is notable that prior to the advent of 
water restrictions, Mosman households, on aver-
age, were the fifth highest users of water of the 
45 Councils in Sydney Water’s area of operation. 

At the end of the reporting period, Sydney’s 
dam storage levels were 47.5 percent. Dam 
levels have been falling since 1998 as a result 
of drought and continued high demand. (SCA, 
2004)

The main environmental impact from the 
impoundment of water in dams for urban supply 
and irrigation is apparent downstream, where 
reduced flows and reduced small flood events 
affect the health of rivers. Environmental impacts 
include increasing frequency of toxic algal 
blooms, excessive growth of aquatic weeds, 
reduced numbers of native fish, contamination of 
oyster beds, eroded river banks and siltation.  

While such impacts threaten the health of the 
river and the viability of its natural systems, they 
also threaten much of the economic activity 
which is dependent upon it - estimated to contrib-
ute to up to 70% of the state’s economic output. 
(Hawkesbury Nepean Management Forum, 
2004).

Mosman Water Consumption
Total Mosman water consumption in the 2003/04 
reporting year was 3,201,646 kL, with an aver-
age consumption in houses of 311 Kl per year 
and an in units of 137 Kl per year. 

In comparison, the Sydney average household 
consumption is  255 kL in houses, and 159 kL in      
flats and units. Therefore, while households in 
Mosman who live in units use approximately 12 
percent less water than the Sydney average, 
households who live in houses use 21 percent 
more water. 

Type of Usage  Properties  Consumption 
(kL)

Average
Consumption

(kL)
Commercial                264           163,623 620                    
Flats/Units             7,582        1,037,812 137                    
Houses             5,333        1,656,960 311                    
Industrial                    5               1,346 269                    
Other                332           341,905 1,030                 
Total           13,516        3,201,646 237

Table: Water consumption in Mosman in 2003/04
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Average household consumption in Mosman 
is less than the usage recorded in the previous 
financial year, due largely to the impact of Level 
One and Two water consumption restrictions 
imposed by Sydney Water. The restrictions have 
curtailed outdoor water use. Average consump-
tion in stand-alone houses has fallen by 60 
kL, or 16 percent from the 371 kL recorded in 
2002/03. It is generally estimated that outdoor 
use comprises about 20% of average household 
water consumption. 

Mosman Council Water Consumption
Mosman Council water consumption has also 
fallen, due in large part to water restrictions 
which have prevented the automatic irrigation of 
many outdoor parks and gardens. While exemp-
tions were received for irrigation of active sport-
ing fields, the frequency of irrigation use has 
been reduced. Irrigation accounts for between 
60 and 70 percent of Council’s water use, so 
restricting outdoor water use has had a very big 
impact on total water consumption. 

Without adjusting for water consumption by 
commercial activities on Council property, 
Mosman Council’s water consumption in 2003/04 
was 64,461 kL, a reduction of 36 percent since 
2002/03, and the lowest water consumption 
recorded since 1986/87. 

Significantly, water consumption for public 
reserves fell by 55% to 39,183 kL in 2003/04. 

Response

Every Drop Counts Program 
In addition to reducing outdoor water use in 
accordance with Sydney Water restrictions, 
during the reporting period Mosman Council also 
participated in Sydney Water’s demand reduction 
program, Every Drop Counts. 

A water consumption audit was undertaken 
of 11 of Council’s water-using facilities by 
Sydney Water’s contractor, the Department of 
Commerce. Although the audit found that Coun-
cil facilities are generally water efficient, several 
recommendations were made that when imple-
mented, will reduce Council’s water consumption 
by at least 15%. 

Recommended actions involve changes to irriga-
tion practice on several parks and ovals. While 
water use would be greater than that allowed 
under current water restrictions, the level of irri-
gation recommended would optimise water use 

and oval condition to ensure long term mainte-
nance of these Council assets. Changing irriga-
tion practice alone would lead to water consump-
tion reductions of over 10% of average demand. 

Other recommendations included installation of 
flow restrictors in taps, AAA rated shower heads, 
installation of dual flush toilets, adjustment of 
urinals, and testing and refitting of older fixtures 
such as the air conditioning cooling tower on the 
Civic Centre cooling tower. 

The recommended actions will involve a very 
small financial outlay, and have extremely good 
payback periods. On average the payback period 
of the recommended actions is 0.13 years.  
Demand reduction will also enable future alterna-
tive supply methods, such as rainwater capture, 
sewer mining and stormwater reuse, to better 
meet Council’s supply needs. 

Some actions have been incorporated into exist-
ing capital works, such as toilet renovations, and 
in the future, some may be incorporated into 
Council’s Energy Performance Contract (see the 
Air chapter). During the reporting period, AAA 
rated shower heads were installed on all outdoor 
showers, maintenance of plumbing assets was 
conducted, and dual flush cisterns installed on 
some toilets. A trial of waterless urinals was also 
planned. 

Sustainable Water Challenge 
In order to increase expertise of water sensitive 
urban design and best practice water consump-
tion in urban developments, several Council staff 
participated in the sustainable water challenge, 
which was organised by the Sydney Coastal 
Councils Group, Western Sydney Regional 
Organisation of Councils and the Upper Parra-
matta River Catchment Trust. 

With a concept design of an environmental best 
practice residential redevelopment of a current 
Council carpark, the competition team won a 
category award. Notable features of the design 
included harvesting of rainwater for internal and 
external use, water efficient appliances and 
water features. 

While there are no current plans for the project 
to proceed, the competition was significant as it 
allowed staff from a range of Council’s functional 
areas, to expand their knowledge of water sensi-
tive urban design. Water sensitive urban design  
is now regarded as a feasible and viable alterna-
tive to traditional urban design and use of the 
reticulated water supply. 
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Implementing water sensitive urban design in 
Mosman would also reduce the area of impervi-
ous surfaces, and help to address some of the 
water quality and quantity issues discussed in 
the previous section. 

Development Control 
Mosman Council’s standard conditions for 
all new residential developments include the 
installation of AAA rated devices, including 
taps, shower heads, and toilets. As a result 
of state government changes introduced from 
July 1, the BASIX (which stands for Building 
Sustainability Index) system of measuring the 
environmental performance of new buildings 
will take precedence over existing Council’s 
development control plans. BASIX will require a 
40% reduction in average water consumption in 
new houses. The new water reduction require-
ments are likely to make rainwater tanks almost 
mandatory in all new dwellings. 

Rainwater Tank Installations
It is difficult to measure the uptake of 
rainwater tanks in Mosman, as rainwater 
tanks installations that satisfy the conditions of 
Council’s exempt and complying development 
control plan do not require development consent 
from Council. 

Sydney Water offers rebates for the installa-
tion of rainwater tanks that are connected to 
internal plumbing, however, information on how 
many rebates were given to Mosman residents 
were not available. Public interest in the instal-
lation of rainwater tanks has however markedly 
increased. 

It is important to note that in addition to offset-
ting the use of water from mains supply, use of 
rainwater tanks can also reduce the velocity and 
volume of stormwater flowing from impervious 
urban catchments. Widespread use of rainwa-
ter tanks can therefore reduce the pressure on 
Council’s stormwater infrastructure, and reduce 
the impact of increased stormwater flows on 
bushland. 

In recognition of this, in July Council resolved 
to review its policy on on-site detention. Until 
the review is completed, Council is reviewing 
requests to offset OSD requirements through the 
use of rainwater tanks on a case-by-case basis. 

Water Reuse Programs 
As irrigation demands such a large portion of 
Council’s overall water use, Council’s manage-
ment plan MOSPLAN includes a requirement for 
Council to conduct a feasibility study on the use 
of stormwater and captured rainwater for use on 
Council’s parks and reserves. The study will look 
at the technical feasibility of these methods, and 
any wider health and environmental consider-
ations. 

During the reporting period, staff also 
commenced preparation of greywater reuse 
guidelines. 
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Biodiversity
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Biodiversity: Summary of Indicators

Condition 

Indicator Result Comments
Area of Mosman Council bushland 
under active management 

30.5 ha. Stable. 80% of bushland areas in 
Mosman under active management.

Number of native plant species 
recorded in Mosman

430 New count in 2006 Flora and Fauna 
survey

Number of native animal species 
recorded in Mosman

221 New count in 2006 Flora and Fauna 
survey.

Pressure

Indicator Result Comments
Area of bushland affected by  
stormwater

Estimated 50% of 
total bushland or 19.5 
ha. 

Area affected reduced by 3.5 ha due 
to creek works at Lawry Plunkett 
Reserve and Beauty Point. 

Area of Mosman Council bushland 
zoned 7a (bushland)

65% of bushland 
under active manage-
ment zoned 7a

Without 7a zoning bushland does not 
have as complete statutory protec-
tion.

Response

Indicator Result Comments
Ha of bushland under contract 
greater than 90% weed free that is 
representative of original vegetation 
type.

35% Target for 2003/04 was 40%
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Background
Biodiversity can be described as the total 
number of all living things on earth, including all 
the species, all the genes they contain, and the 
ecosystems that they form. There are three types 
of biodiversity: 

Genetic diversity  
Species diversity 
Ecosystem diversity (NPWS, 1999)

Biodiversity is the basis of healthy and function-
ing ecosystems. At the most human-centred 
level, biodiversity is vital because it provides the 
environmental services on which humans – and 
other life – depend. These include regulation of 
the climate and atmosphere, freshwater supply, 
productive soils, recycling of nutrients, the growth 
of plants (including food crops), and genetic 
resource for the biota, plants and ecosystem 
on which we depend. Without any one of these 
environmental services, we would not be able to 
support human lifestyles as we know them. 

For many people, biodiversity also has an 
intrinsic value, and conservation of biodiversity 
is regarded as an ethical or moral requirement. 
Many people gain aesthetic and personal value 
from biodiversity through appreciation of natural 
ecosystems, plants and animals.

Conservation of biodiversity is one of the five 
“principles” of sustainability (the other four being 
intra and inter generational equity, the full pricing 
of environmental resources, and the precaution-
ary principle). 

It is estimated that up to 80% of the species 
found in Australia are endemic (found nowhere 
else in the world). This may be attributed to 
Australia’s unique evolutionary history.  (NPWS, 
1999). 

However, since European settlement, there has 
been great disruption to natural landscapes and 
in recent times Australia has been identified as a 
country with one of the worst records in conserv-
ing biodiversity, second only to the United States 
of America, with the second highest annual rank-
ing of global threatened fauna species.  Accord-
ing to Nias (2003) approximately 115 Australian 
plants and animals are already extinct. 

The World Conservation Union Red List (IUCN, 
2003) lists Australia as having a total of 1324 
threatened and extinct animal species. According 
to the Red List (IUCN, 2003) Australia also has a 
total of 170 threatened plant species. 

As Mosman is surrounded by the waters of 
Sydney Harbour, this report will consider terres-
trial, intertidal and aquatic biodiversity. 
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Bushland & Terrestrial 
Biodiversity
Condition
Mosman is a highly developed suburban area, 
however due to the nature of the suburb’s topog-
raphy and historic land use, significant patches 
of bushland have been preserved.

Mosman has approximately 143 hectares of 
bushland. Of this, 39 hectares of bushland is 
the responsibility of Mosman Council, with the 
remainder being managed by Sydney Harbour 
National Park, Department of Defence and The 
Sydney Harbour Federation Trust. 

The nature of residential development, recre-
ational open spaces, and the nature and size of 
remnant bushland patches has influenced the 
terrestrial biodiversity in Mosman. 

Bushland Reserves
There are 19 bushland reserves under active 
management by Mosman Municipal Council, 
and another 37 unmade road reserves, which 
have varying degrees of native vegetation cover.  
In total approximately 80% of Mosman Council’s 
bushland is actively managed.

However, of the 80% of bushland managed by 
Council, only 65% is zoned as protected bush-
land under Mosman’s Local Environmental Plan 
(LEP).  Areas zoned as 7a protected bushland 
under the LEP are required to be managed as 
bushland under the terms of the Environmental 
Planning and Assessment Act (EP&A) 1979. 
Some smaller areas are not zoned 7a because 
they are currently unmade road reserves.

Areas not zoned bushland under the EP&A Act 
1979 are not required to be managed as bush-
land, although Council currently does so. At 
present, significant bushland areas at the Spit, 
Chinamans Beach, Sirius Cove East and Harnett 
Park are not zoned bushland, although they are 
under active bushland management. 

Flora and Fauna Data
The most comprehensive data about the terres-
trial biodiversity in Mosman comes from the 
Mosman Flora and Fauna study conducted in 
2000 / 2001 by Oculus. This study has provided 
a good background to the continued manage-
ment of Council’s bushland reserves and bush-
land areas in unmade road reserves, and will 
allow Council to analyse historical changes in 

bushland condition. 

The study only surveyed flora and fauna in 
bushland reserves and unmade road reserves. 
Flora and Fauna diversity in urban areas, and 
the extent to which flora and fauna communi-
ties in urban areas rely upon local bushland, 
is unknown. Due to some of the limitations of 
time and project budget, the survey also did 
not comprehensively analyse mammal fauna, 
or invertebrate fauna.  It was also lacking in the 
sense that it did not survey for fauna at night.

The Flora survey found the dominant vegetation 
community represented in Mosman’s bushland 
reserves to be Sydney Sandstone Gully Forest, 
which occurs on sheltered sandstone slopes 
and along associated gullies. Two other vegeta-
tion communities occur in small patches, namely 
Coastal Sandstone Heath, and Coastal Estuary 
Swamp Forest.

Despite extensive past clearing of vegetation, the 
survey found that a high species diversity and 
large numbers of significant plant species are still 
present. Considerable floristic variation is evident 
within the Sydney Sandstone Gully Forest with 
six sub-communities recognised in the survey. 
This diversity reflects a wide range of local 
conditions as determined by topography, aspect, 
degree of slope, soils and coastal influence.

The survey recorded 430 native plant species. 
Nearly two thirds (276; 64%) of the native plant 
species recorded are considered to be of particu-
lar conservation significance, including:

Billardiera scandens is found in Mosman’s  
bushland reserves.
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• 9 (2%) species of national or state significance; 
• 85 (20%) species at a regional level of 
significance; and  
• 180 (42%) species at a local level of 
significance.

The most intact remnant of coastal heath in 
Mosman remains in Bradley Bushland Reserve. 
This relatively small reserve recorded the second 
highest number of plant species (167).  

The larger reserves, such as Reid Park and 
Parriwi Park, are generally recognised as 
important conservation areas, however, several 
smaller reserves also recorded high levels of 
species richness.  These include Curraghbeena 
Park (95), Clifton Gardens Reserve (68), Sirius 
Park (68) and the reserve at Quakers Hat Bay 
(70).

Whilst these reserves certainly support an array 
of wildlife within their boundaries, they also 
provide important additional habitat for wildlife 
that utilise the large tracts of bushland nearby 
at Middle Head, Georges Heights and Bradley’s 
Head as core habitat. They also provide an 
opportunity to preserve and create habitat corri-
dors.

A total of 221 species of native fauna were 
recorded within Mosman’s bushland and road 
reserves. These included:

• 7 (3%) species of frogs (amphibians); 
• 26 (12%) species of reptiles; 
• 28 (13%) species of mammals; and 
• 160 (72%) species of birds.

The Flora and Fauna survey 2000/2001 found 
considerable variations in the quality of wildlife 
habitat amongst the bushland remnants and 
roadside reserves. 

Many of the larger bushland reserves and some 
of the road reserves represent high quality 
habitat for native wildlife. Sixteen (70%) bush-
land reserves and sixteen (19%) road reserves 
were considered to be of high conservation 
significance. Four (17%) bushland reserves and 
sixteen (19%) road reserves were considered to 
be of moderate conservation significance. Three 
(13%) bushland reserves and 37 (44%) road 
reserves were considered to be of low conserva-
tion significance.

The major habitat types identified in the reserves 
were:

• Closed forest and associated mesic  
   understorey components 

• Open Forest/Woodland 
• Rocky outcrops and cliffs 
• Heathland/Scrub 
• Rocky foreshore and sandy beaches 
• Creeks and seepages 
• Cosmopolitan vegetation 
• Forest edge

Threatened Species in Mosman
The Mosman Local Government Area contains 
several species which are listed as vulnerable or 
threatened under the schedules of the Threatened 
Species Conservation Act 1995.

Amphibians 
Red-crowned Toadlet (Pseudophryne australis)  

Reptiles 
Broad-headed Snake  
(Hoplocephalus bungaroides)

Mammals 
Eastern Bent-wing Bat  
(Miniopterus schreibersii oceanensis) 

Flora 
Bynoe’s Wattle (Acacia bynoeana) 

Sunshine Wattle (subspecies) (Acacia terminalis 
subsp. terminalis)    

Heart-leaved Stringybark (Eucalyptus camfieldii) 

Tetratheca glandulosa  (NPWS, 2004)

Acacia terminalis
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Pressure
Given the dissected nature of Mosman’s bush-
land, and close boundary with urban develop-
ment, there are numerous impacts on Mosman 
bushland. 

In summary, the threats that face Mosman’s 
bushland are as a result of urban threats. This is 
because urban development replaces bushland, 
and remaining bushland areas become frag-
mented and disconnected. Impacts from urban 
development on remnant bushland may also 
include increased weed dispersal and infesta-
tion, stormwater runoff, erosion, feral animals, 
degradation and loss of biodiversity. Remnant 
bushland is particularly vulnerable to these 
urban impacts.

Stormwater Impacts
It is estimated that 50% of bushland under the 
control of Mosman Council is affected by storm-
water. Stormwater, which directly introduces 
phosphorus and increases the waterlogging 
of bushland soils. It has also been established 
that bushland areas downstream of stormwater 
outlets and roads have up to six times the soil 
phosphorus levels of surrounding hillslope areas 
(Leishman et al 2004).

The most successful weed species are 
established following an increase in nutrients 
(Benson and Howell, 1990) and as stormwater 
generally introduces nutrients to gullies and 
watercourses, these are the areas most 
vulnerable to weed invasion. 

Weeds hamper biodiversity because in changed 
conditions they can out-compete native species 
and alter nutrient cycling in the soil. As they tend 
to respond to disturbances, weeds can also be 
used as a management indicator of disturbance 
to natural ecosystems.  

In Mosman, nearly all bushland reserves are 
affected by stormwater discharges, and the most 
degraded areas of bushland reserves are gener-
ally downstream of stormwater outlets. In addi-
tion to the introduction of nutrients, stormwater 
discharges cause physical disturbance to bush-
land areas, including erosion and sedimentation. 
This is particularly so when stormwater pipes 
outlets discharge directly into bushland areas, 
rather than being directed into natural drainage 
paths. The high velocity stormwater flows coming 
from steep, impervious catchments can then 
cause great damage to bushland soils.

Disturbance is also accentuated by the small size 
of Mosman’s bushland reserves, which means 
they have comparatively more edge vulnerable 
to disturbance and urban impacts. The smaller 
the size of remaining bushland reserves, and the 
greater the proportion of their edge to their area, 
the more vulnerable they are to urban impacts 
and disturbance.

Lack of Fire Frequency
For ecological reasons, the main natural vegeta-
tion types found in Mosman require fire approxi-
mately every 12 – 15 years. 

It is evident that in most of Mosman’s vegetation 
areas fire has been excluded for longer than 15 

Stormwater discharge into bushland below  
Bradleys Head Rd

Weed growth downstream of stormwater outlet



 Mosman Council State of the Environment Report 2003-04

B
io

di
ve

rs
ity

66  Mosman Council State of the Environment Report 2003-04

years. As a result vegetation communities have 
become more mesic (characterised by moisture) 
and species such as Pittosporums and exotic 
vegetation have become more dominant.  The 
impacts of lack of fire, and the introduction of 
stormwater tend to work together to encourage 
the growth of weeds which favour damp soils, 
disturbance and high nutrient levels. These 
conditions were evident in the bushland of the 
lower section of Lawry Plunkett Reserve before 
remediation works were undertaken.  

Key Threatening Processes
Several recognised Key Threatening Processes 
have been observed in Mosman bushland. Some 
of these are beyond the scope of individual 
Council management responses, while others 
are being addressed in local environmental 
management approaches. 

Alteration to the natural flow regimes of 
rivers, streams and their floodplains and 
wetlands.  
The process of channelisation of natural streams 
and flow paths in Mosman, and responses to it, 
are discussed in the Aquatic Environment chap-
ter. 

Infection of native plants by Phytophthora 
cinnamomi 
Phytophthora cinnamomi is a soil borne 
pathogen belonging to the water mould group. 
It is known to cause the deaths of some native 
plant species, by infecting the root systems, and 
preventing the uptake of water and nutrients. 
This is a particular concern in Mosman, due 
to the widespread dieback of trees in some 
bushland reserves on the peninsula, and 
at some prominent foreshore sites. Around 
Sydney Harbour, the tree species that appear 

to be most noticeably affected include: 
Angophora costata and Eucalyptus botryoides, 
Eucalyptus gummifera, Eucalyptus piperita and 
Xanthorrhoea media. 

While Phytophthora has been implicated in 
some of the areas of dieback, it is also believed 
that other factors, including water logging from 
constant stormwater flows, and subsequent 
increases in nutrient levels, may be responsible 
for dieback of native trees. It is also important 
to note that stormwater can be a vector that can 
spread phytophthora, as can the movement of 
soil and vegetation from infected areas to unin-
fected areas. 

Removal of dead wood and dead  
trees. Clearing of bush rock  
The removal of dead wood, dead trees and 
the clearing of bush rock are all threatening 
processes that relate to the loss of remaining 
habitat. 

According to the NSW Scientific Committee 
(2004) bush rock removal adversely affects two 
or more threatened species and could cause 
more species to become threatened due to loss 
of habitat, and disturbance to species ecological 
requirements.  

The removal of dead wood and dead trees is 
also recognised as a key threatening process 
by the Committee as it impacts on reptiles, 
mammals, birds, and invertebrates alike. Dead 
trees usually have hollows which provide habitat 
and protection for birds, possums and lizards, 
as such the removal of these trees will cause 
a decline in habitat, and most likely increase 
predation of these species as they have reduced 
means of protecting themselves and/or their 
young.  

The removal of dead wood also results in a loss 

Dieback of Angophoras at Middle Head
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of habitat for lizards, snakes, frogs, antechinus 
and ants, whilst reducing the availability of a 
food source for termites and other invertebrates. 
The breakdown of dead wood by microbial 
action also provides additional nutrients to the 
soil which feeds plant species as well as a multi-
tude of invertebrates within the soil.

While no specific measures of these pressures 
have been undertaken in Mosman, it has been 
assumed that the impacts are similar to those 
recorded by the NSW Scientific Committee 
(2004), although the small size of Mosman’s 
existing bushland reserves may accentuate the 
problem. 

220 fauna species have been positively identi-
fied within Mosman’s bushland reserves via 
prior fauna studies undertaken by Council, NSW 
National Parks and Wildlife Service, the Austra-
lian Museum, resident sightings and the like. 
The Mosman flora and fauna survey undertaken 
by Oculus in 2001 recorded 65 of these 220 
species.  

Of the 65 species recorded in the Oculus survey 
2 belonged to the taxonomic group Amphibia, 9 
to the taxonomic group Reptilia, 3 to the group 
Mammalia, and 51 to the Aves taxonomic group 
(birds). Of these 65 species approximately 20 
species directly depend on fallen leaf litter, 
decomposing woody debris or hollows in dead 
tree branches as a habitat or food source. 
This accounts for 31% of species recorded by 
Oculus within Mosman’s Bushland Reserves, 
not including invertebrates. However, 46% of the 
remaining species within the reserves, primarily 
the bird species, would also be impacted upon 
indirectly due to a disruption to the food chain.  
Therefore a total of 77% of the species recorded 
in Mosman’s reserves would be affected either 
directly or indirectly by the removal of dead 
wood, trees and bush rock.

Predation by feral cats. Predation by the 
European Fox  
Although no data exists, it is likely that the near 
absence of small native mammals in Mosman 
is due to predation from cats (feral and domes-
tic) and European foxes, in addition to loss of 
habitat. 

The loss of small mammals to road kill is also a 
significant threat and is reducing the numbers of 
Ring and Brush Tail possums.

Infection of frogs with amphibian chytrid 
fungus  
Chytridiomycosis disease in frogs is potentially 
fatal to all native species of amphibian, the 
disease has been reported in the Red-crowned 
Toadlet (Pseudophryne australis). 

Chytridiomycosis in a frog population makes 
it less able to withstand other threatening 
processes such as loss and degradation of 
habitat, and isolation of sub-populations. There 
is potential for severe impacts in Mosman, given 
the relatively low number of existing natural 
creek and drainage systems, and the presence 
of the vulnerable frog species, Red Crowned 
Toadlet (Pseudophryne australis). However, no 

precise information is known of the presence of 
amphibian chytrid fungus in Mosman frog popu-
lations. 

Human-induced climate change  
Human induced climate change, as a result of 
the enhanced greenhouse effect, increases the 
risk of extinction for some native species, and 
as such is listed as a Key Threatening Process. 
Species particularly at risk include those with 
long generations, poor mobility, narrow ranges, 
specific host relationships, as well as isolate and 
specialised species. Therefore climate change 
could also affect fragmented and isolated popula-
tions – such as those in remnant bushland. The 
exact effects of climate change are not known for 
certain, but will virtually be irreversible. 

Due to the nature of the global carbon cycle, 
emissions of greenhouse gas emissions in 
Mosman can also contribute to effects of global 
warming elsewhere. Mosman Council’s response 
to climate change is discussed in the  
Air chapter. 

Red Crowned Toadlet
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Response
Bushland Management Contracts
As discussed in the section above, professional 
bush regeneration contractors actively manage 
bushland in Mosman.  About 70% of bushland 
is under contract to professional bush regenera-
tors. Mosman Council has entered into 10 year 
performance-based contracts that finish in 2011.  
The length of the contract allows the use of tech-
niques with long-term benefits. 

Bushland contracts are funded from Council’s 
recurrent budget activities, and from funds 
received from Council’s environmental levy 
program, the Community Environmental 
Contract. Bushland management contracts are 
managed on a catchment basis: one contractor 
manages reserves in the Port Jackson Catch-
ment whilst another manages the reserves in the 
Middle Harbour Catchment.

MOSPLAN indicators are used to assess 
improvements in Bushland condition as a result 
of contractor works.

Hectares of bushland under contract greater than 
90 percent weed free that is representative of its 
original vegetation type

2003/04 figure: 35%     2003/04 target: 40%

This indicator has been developed to measure 
the success of programs in reducing weed 
density, as well as the success in encouraging 
regeneration of local bushland plant species.

Bushcare Program
Mosman supports a successful Bushcare 
program that has over 130 active volunteers. 
Council helps support 14 Bushcare sites, and 
18 individual Bushcare volunteer sites. All Bush-
care volunteers work to an established site plan, 
and work under the supervision of an active site 
supervisor. Approximately 2ha of bushland is 
under management by Bushcare groups. 

Whilst not a strict environmental indicator, the 
strength of Council’s Bushcare program does 
show how the community is actively involved in 
direct environmental improvement. 

It is important to note that due to the small size 
and fragmented nature of Mosman’s bushland 
areas, an annual expansion in the number of 
Bushcare volunteers or Bushcare sites is not 
necessarily desirable because too great an inter-
vention in bushland over a short period would 
result in too much disturbance and too much 

habitat removal.

In non-resilient areas, bush regeneration works 
are also supported by the re-introduction of 
locally sourced native tubestock.  

At present Mosman Council plants about 5000 
plants per year in bushland and unmade road 
areas. This does not include the replanting 
that occurs in large projects such as the Lawry 
Plunkett Bushland and Heritage Project, which is 
discussed in the Water chapter. 

Structural Measures
In addition, structural projects that Mosman 
Council has been undertaking to improve storm-
water quality, through the installation of storm-
water quality improvement devices, rerouting of 
some stormwater lines discharging into bush-
land, and creek definition and reconstruction, 
have reduced the area of bushland that is subject 
to stormwater impacts. 

This has reduced the impact of stormwater as a 
Phytophthora vector, and reduced other impacts 
such as waterlogging and nutrient loading that 
also cause die back and make trees more vulner-
able to Phytophthora infection. 

Projects that particularly illustrate this fact include 
the Lawry Plunkett Reserve Environment & Heri-
tage Project and the Beauty Point Foreshores 
Project. These are discussed in more detail in 
the Water chapter and the attached CEC Annual 
Report. 

It is estimated that these projects reduced the 
area of Mosman bushland affected by stormwa-
ter by a little over 4ha, or nine percent. 

Bushland Management and Fire
Vegetation in Mosman’s bushland areas is 
actively managed with fire. 

For the last few years Mosman Council has been 
following a burn plan that will eventually see all 
bushland reserves exposed to fire. Depending 
on the size of the reserve, and the proximity of 
residential areas, either broad acre burns or pile 
burns may be used. 

Once each reserve has been burnt it will be 
targeted for burning at the correct interval (12-
15 years) to ensure no significant changes to 
species composition occurs.   

Due to safety concerns of bushfires, hazard 
reduction burns will often be requested by resi-
dents adjacent to bushland areas. Hazard reduc-
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tion burns should be timetabled so that they suit 
ecological requirements.

When burning is not required, hazard reduction 
activities may include the manual clearing and 
removal of green waste.

All fire proposals are put forward at the Regional 
Fire Committee meetings and are agreed to 
the NSW Fire Brigade and the Department of 
Environment and Conservation.

Feral Animal Control
Mosman Council also contributes to regional 
feral animal control programs (established in 
1998), in conjunction with neighbouring Coun-
cils and the NSW National Parks and Wildlife 
Service. This program is primarily aimed at 
reducing the impact of European foxes on native 
wildlife, which, as discussed, has been listed as 
a Key Threatening Process. 

Mosman Council has not undertaken any fox 
control baiting as other northern region land 
holders have done, although baiting has been 
conducted by Taronga Zoo and the National 
Parks and Wildlife Service, as part of the Urban 
Feral Animal Action Group (UFAG).  The baits 
used in the program use 1080, a plant-derived 
poison. 

Fox trapping was conducted in 2002, with one 
fox being captured. Fox baiting is problematic in 
Mosman Council’s bushland reserves because 
of their small size and the general restrictions 
that exist on baiting within 500m of dwell-
ings.  As a member of UFAG Mosman there-
fore contributes to the success of the program 

by assisting to fund advertising and attending 
Committee Meetings. 

From January to August 2004, UFAG has 
reported that nine fox baits were taken in Sydney 
Harbour National Park, which includes National 
Park lands in Mosman. However, the number 
of baits taken does not necessarily equate to 
the number of foxes controlled by the program, 
as foxes are known to take baits without eating 
them. 

Since the fox baiting program started in 1998, 
fewer fox baits have been taken in subsequent 
baiting years, suggesting a reduced fox popula-
tion. Throughout the region, there have been an 
increase in sightings of wildlife such as bandi-
coots and echidnas in urban bushland reserves 
where fox populations have been high. To date, 
however, there have been no such sightings in 
Mosman. 

Data from the baiting program is collected every 
year and is to be analysed through a separate 
project run by the Department of Conservation 
(DEC). Warringah Council and DEC are now 
involved in a further study to look at bait move-
ments during a program and fox movements 
during their lifecycle through tracking systems. 
It is hoped that this study, which is the first of its 
kind, will help improve baiting program safety 
and improve control techniques through under-
standing foxes better.

Mosman Council also traps rabbits where possi-
ble and removes European wasp and bee nests 
and hives. Council will not remove the nests until 
they have been identified as foreign.  

Council has also investigated the use of a Myna 
bird trap but the trapping of Indian Myna birds 
with traditional techniques has proven to be diffi-
cult.  Efforts should continue as Myna birds pose 
a threat to Mosman’s urban biodiversity.    

Phytophthora cinnamomi Management
Mosman Council is an active member of the 
Phytophthora Working Group which was 
formed in July 2003. The aim of the group is to 
share information and research best methods 
to combat the spread of Phytophthora. Other 
members of the group include the Royal Botanic 
Gardens, NSW National Parks and Wildlife 
Service, Sydney Harbour Federation Trust, 
Taronga Zoo, and Manly, North Sydney and 
Willoughby Councils. 

As a result of best-practice protocols developed 
by the Group, all on-ground works in Mosman 

Fire management at Curraghbeena Pt
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now follow dieback management procedures. All 
bush regeneration activities and other works in 
and adjacent to bushland run by Mosman Coun-
cil both at a contract and volunteer level have 
had the hygiene protocols implemented since 
July 2003. These protocols are as follows: 

Phytophthora Hygiene Protocols 
• Always assume that the area you are working 
in is free of Phytophthora. Conversely always 
assume that the activity you are about to under-
take will have the potential to introduce the 
disease.

• Clean equipment, machinery and footwear 
before entering a site.

• Empty out tool belts on site and shake dirt out 
of pouches before entering the site.  Follow this 
procedure on exit.

• Ensure that any adhering soil is removed as 
even the smallest amount of soil can contain 
spores of the pathogen.  Spray or soak all soles 
of shoes and tools with one of the following disin-
fectants before entering and leaving a site: 
Bleach (Sodium Hypochlorite) - 1% NaOCl 
strength; 
Household Disinfectants – use as per label; 
Methylated Spirits – 70% strength;

• Allow a few minutes for the solution to soak into 
any soil that may remain on the shoe / tool. 

• Follow these procedures when moving through 
a site if you expect you will be moving from a 
potential Phytophthora infected area to a non-
Phytophthora infected area.  Potential Phytoph-
thora infected areas include, drainage lines 
or areas where there is evidence of canopy 
dieback.

• Never drive vehicles / trailers into bushland 
reserves, unless appropriate vehicle decontami-
nation procedures are carried out.

• Where there is information regarding the 
distribution of the pathogen always work in areas 
known to be free of the pathogen before working 
in infected areas.

• Minimise soil disturbance on the sites.  Any 
activity that involves soil disturbance has the 
greatest potential for movement of the pathogen.  
In these situations it is essential that the soil not 
be moved from the site adjacent to the activ-
ity.  By this we mean that soil dug is placed next 
to the excavation site – not dispersed across a 
larger area.

• Bag all weeds and soils that have been 

disturbed for removal off-site.  It is essential that 
plants are not dragged through the bush with 
exposed roots and adhering soil.  The bags need 
to be robust enough to ensure that they are not 
damaged moving through the vegetation.

• Avoid working or minimise activities when the 
soil is very wet. The pathogen will be most active 
then, and the soil is more likely to adhere to foot 
wear and equipment.

• Only plant local plant stock that has come from 
suppliers who are accredited by the Nursery 
Industry Association.  Never plant susceptible 
plant species in areas where Phytophthora is 
present (more research is required).

• Since specialised survival spores are capable 
of surviving for extended periods of time, P. 
cinnamomi can persist in dead plant tissue for a 
number of years.  This has implications for leav-
ing infected dead timber in reserves and sourc-
ing suitable mulch. Mulch will need to be attained 
from accredited sources and should not be 
placed in bushland reserves but may be required 
along track edges.

Phytophthora Walking Track Guidelines 
Procedures have also been developed for the 
construction of walking tracks in bushland areas. 
These are as follows: 

• Before works start the contractor must be 
aware of the issue and implement protocols for 
all equipment and personnel.  Do not construct 
tracks in wet conditions. 

• For new tracks test intended locations for the 
presence of Phytophthora.

• Design walking tracks to ensure that walkers do 
not come into contact with infected soil.  That is 
if possible, avoid building walking tracks through 
known phytophthora infected areas.  If the track 
is required to be built in these areas, build a 
raised boardwalk and mulch underneath.

• Place tracks above the Phytophthora area, 
not below as drainage will eventually introduce 
Phytophthora on to the track.

• Known Phytophthora areas adjacent to paths 
should be mulched (native mulch only) to prevent 
or minimise the possible contact of shoes with 
infected soil.

• All works must stay within the construction zone 
and avoid moving or storing materials, machinery 
and equipment in the bushland.  All excavated 
material must be taken directly off-site or stored 
directly adjacent to where it was excavated.  
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That is it must not be dispersed throughout the 
bushland.

• It is important to minimise drainage channels 
across walking tracks.  Where a drainage line 
crosses a walking track an appropriately sized 
culvert should be constructed allowing water to 
pass under the track.  

• Pools of water should not be allowed to settle 
on or next to walking tracks as this is an ideal 
environment for Phytophthora and people espe-
cially kids like to play in puddles, this increasing 
the risk of spread.

• For the proper management of track drainage 
a walking track should be raised above the natu-
ral height of the land whilst small swales and 
culverts should be utilised to prevent erosion of 
the track surface. Surface water from the track 
should be directed away from uninfected areas, 
and sites prone to flooding should be avoided 
when deciding on the location and placement of 
a walking track.

• All materials brought onto site are to be free 
of Phytophthora, and all waste materials are to 
be taken off site immediately and disposed at 
an appropriate waste depot.  If material is to be 
reused it should be placed directly adjacent to 
where it was removed prior to it being reused.

• Council lies within an area where the geol-
ogy is predominately sandstone, as such walk-
ing track materials should be of a sandstone 
nature. Bridges and other such structures should 
be made of wood or metal and only placed in 
locations where drainage cannot be adequately 
managed.

• If mulch is to be used in known Phytophthora 
areas mulch should be free of all pathogens 
and derived from native plant species only. This 
mulch is never to be removed from this location, 
and used mulch should never be transported 
from one site to another.

•For effective track management in the fight 
against Phytophthora all walking tracks should 
be closed during periods of high rainfall.

• It is important to educate the community on 
issues including dieback and raise awareness 
of diseases such as Phytophthora that can kill 
native plants.  One idea is to place educational 
and interpretive signage relating to Phytophthora 
at entry and exit points to a walking track.

• Boot scraping stations should also be placed 
at entry points of a walking track, and all tracks 

should undergo a regularly audited, approxi-
mately every three months, to ensure that the 
walking track is meeting all requirements.  

Phytophthora Soil Testing 
Council has undertaken soil testing to determine 
the extent of phytophthora in Mosman’s bush-
land. The results were somewhat inconclusive, 
but do demonstrate that it is likely that causes 
other then phytophthora can be the source of 
dieback. 

Only 20% of areas that showed obvious signs of 
dieback tested positive to Phytophthora, while 
8% of areas that tested positive to Phytophthora 
showed no apparent signs of dieback. This 
uncertainty underlines the importance of follow-
ing good Phytophthora control procedures in all 
on-ground works. 

Phosphoric Acid Treatment 
One known potential treatment of infected 
trees is to inject the trees with Phosphoric acid 
and during the reporting period, Council was 
successful in gaining a one-year research permit 
from the Australian Pesticides and Veterinary 
Authority to inject trees. 

An infected tree can be injected by simply drilling 
holes and injecting a diluted solution at a rate of 
85 – 335 mL of product per tree which is equiva-
lent to 50 – 200 gL¹ of Phosphonic acid. Trials of 
this method have proven successful in improving 
the health of an infected tree. 

Bushland Education
Mosman Council has also undertaken bushland 
education activities to help address some of the 
threats to bushland. 

The Phytophthora Working Group published an 
education brochure during the reporting period, 
which has been distributed amongst Sydney 
Harbour council areas. 

A guide to native plants of the Mosman area was 
also published and distributed during the report-
ing year. The brochure includes information and 
photos of 82 locally native trees, shrubs, sedges, 
grasses, climbers, ground covers and ferns. 
Information in the brochure had been specifically 
requested by the local community to comple-
ment other education programs, such as the Eco 
Friendly Gardening project. 
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Aquatic Biodiversity
Condition
Approximately 90% of Mosman’s boundaries are 
formed by the waters of Port Jackson or Middle 
Harbour. This means that activities in Mosman’s 
catchments and intertidal areas can potentially 
have a significant impact on the species that 
live in harbour waterways. The constant pres-
ence of the harbour also means that the health 
of harbour waterways is very important to many 
people in Mosman, and there are many commu-
nity conservation and monitoring programs 
occurring in Mosman. 

Marine Species
It is estimated that there are about 600 species 
of fish, 3000 species of invertebrates, and 200 
species of seagrass in Sydney Harbour. The 
harbour is also home to other marine mammals 
and birds. 

Birds including the Little Penguin (Eudyptula 
minor), and the White-bellied Sea Eagle (Hali-
aeetus leucogaster) are also dependent on the 
waters and foreshore areas of Sydney Harbour. 

Mammals that use the waters of Sydney harbour 
range from water rats (Hydromys chrysogaster) 
to migrating whales. While not as widely distrib-
uted, water rats are still found in many parts of 
the harbour and harbour foreshores, but rela-
tively little is known of the species. 

Migrating whales, in particular southern right 
whales (Eubalaena australis) and Humpback 
Whales (Megaptera novaeangliae) are becoming 
an increasingly common site in Sydney Harbour. 

The southern right whale and the humpback 
whale both have a vulnerable species listings in 
NSW. The Little Penguin population at Manly has 
an endangered listing. The Australian and New 
Zealand fur seals, both of which are occasionally 
seen in Sydney Harbour, also have a vulnerable 
species listing. 

The other large marine mammals that can be 
seen reasonably commonly in Sydney Harbour 
are two varieties of bottlenose dolphin: the 
Bottlenose Dolphin, (Tursiops Truncatus), and 
the Long-beaked Bottlenose Dolphin, (Tursiops 
aduncus). 

Several local residents have collated records 
of the species found in the waters of Sydney 
Harbour near Mosman. The following lists give 
an indication of the biodiversity of temperate 

Sydney Harbour waters. 

Fish and marine invertebrates have been 
recorded unofficially at both Balmoral and 
Edwards Beach since February 1996 up until 
January 2004.  During this time period 20 marine 
species and 7 marine invertebrates have been 
recorded at Balmoral Beach, whilst 5 marine 
species and 7 marine invertebrates have been 
recorded at Edwards Beach.  

Some of the marine vertebrates recorded at 
Balmoral and Edwards Beach are listed below:

• Port Jackson Shark 
• Blind Shark (Balmoral) 
• Numbfish (Edwards) 
• Southern Shovel-Nosed Ray (Balmoral) 
• Fiddler Ray (Balmoral) 
• Estuary Stingray (Balmoral) 
• Smooth Stingray 
• Green Moray Eel (Balmoral) 
• Estuary Catfish (Balmoral) 
• Striped Catfish (Balmoral) 
• Painted Lizard Fish (Balmoral) 
• Eastern Frogfish (Balmoral) 
• Eastern Cleaner Clingfish (Balmoral) 
• Ogilby’s Hardyhead (Balmoral) 
• Red Gurnard (Balmoral) 
• Fortescue (Edwards) 
• Brown Sabretooth Blenny (Edwards) 
• Crescent Perch (Balmoral) 
• Spotted Sand Dragonet (Balmoral) 
• Pale Surgeonfish (Balmoral) 
• Large Tooth Flounder (Balmoral) 
• Chinaman (Balmoral) 
• Big Belly Seahorse (Balmoral)

The marine invertebrates recorded include: 
• Sweet Ceratosoma (Balmoral) 
• Lemon Berthellina (Edwards) 
• Bennetts Hypselidoris 
• Imperial Plocamopherus 
• Bloody Madrella 
• Lined Dumpling Squid 
• Blue Lined Octopus 
• Pale Octopus

During this same time period John Dory were 
recorded at Mosman Bay, and 4 marine species 
were recorded at Clifton Gardens, including 
the Big Belly Seahorse, White’s Seahorse and 
Turret fish as well as a school of juvenile Eastern 
Striped Trumpeter located within the sea grass 
beds.

Australia has one of the most diverse populations 
of seahorse, being home to at least 14 different 
species, as well as 90 species of pipefish and 2 
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endemic sea dragons.  For this reason, Austra-
lia is one of the Countries involved in ‘Project 
Seahorse’ an international marine conserva-
tion organisation.  In Australia the University 
of Tasmania is the base for this project with Dr 
Keith Martin Smith the scientist in charge. 

Sydney Harbour, more specifically Clifton 
Gardens – Chowder Bay is home to 2 species of 
seahorse namely White’s seahorse (Hippocam-
pus whitei) and Big Belly seahorse (Hippocam-
pus abdominalis).

It has been found that seahorse species in the 
harbour not only inhabit the seagrass beds but 
also find habitat in the seaweed that grows on 
swimming nets, as is the case at Clifton Gardens 
and Balmoral. 

Seagrass Condition
The extent of seagrass beds in Sydney Harbour 
has been previously mapped by NSW Water-
ways, and information has also been published 
in the draft Sydney Harbour Regional Environ-
mental Plan. 

Mosman has seagrass beds in most of its bays 
and inlets. According to older mapping records 
conducted by NSW Waterways, the dominant 
species is Zostera, found in Mosman Bay, Little 
Sirius Cove, Athol Bay-Bradleys Head, Chowder 
Bay, Obelisk Bay, Hunters Bay, between China-
mans Beach and the Spit, and Pearl Bay to 
Quakers Hat. Less commonly, beds of Halophila 
have been mapped in Taylors Bay, and off Brad-
leys Head.

Some seagrasses, such as Posidonia, are 
restricted and decreasing in distribution, very 
susceptible to disturbance and do not readily 
recolonise areas after they have been lost. 

Seagrasses provide valuable estuarine habitat 
including nursery, feeding and shelter areas 
for many aquatic animals, including commer-
cially and recreationally important species. 
Seagrasses can play an important role in main-
taining water quality because they can trap and 
stabilise sediments. 

Pressure
Habitat Disturbance 
The main threats to coastal biodiversity are 
habitat disturbance. For example, the seahorse 
colony at Clifton Gardens - Chowder Bay is 
under pressure from threats including: 
• Litter from the catchment 
• Seagrass destruction from boat anchor 

dragging  
• Stormwater pollution – especially sediment  
• Disturbance to their habitat - including marine 
structures.

Seahorse species often use human structures, 
such as swimming enclosures for habitat. Once 
colonies are established on such structures, the 
methods used to clean and replace these marine 
assets will affect seahorse populations.

Some habitat disturbance has also occurred 
historically. For example, it is likely that many 
of the foreshore areas in Mosman, such as 
Mosman Bay, once contained mangrove 
communities, whereas the area now covered 
by Balmoral Oval is believed to have been a 
wetland. The area off the Spit West reserve once 
contained extensive mudflats. The removal of all 
these habitat types would have affected marine 
biodiversity.  

Seagrass Disturbance

Seagrass beds are vulnerable to disturbances 
including the input of excess nutrients into water-
ways. Excess nutrients can harm seagrasses by 
encouraging the growth of algal blooms, which 
can smother seagrasses and prevent photosyn-
thesis. The growth then decay of algal blooms 
can also use up oxygen in waterways which is 
required by seagrasses and other marine crea-
tures. 

Catchment disturbances can also introduce sedi-
ments into receiving waters, which can smother 
seagrasses, preventing the amount of sunlight 
that can penetrate into the water column, and 
reducing the rate of photosynthesis. 

In addition to physical anthropogenic distur-
bance, introduced species, such as Caulerpa 
taxifolia may also smother seagrass beds.  

Invasive Species

During the reporting period, an infestation of 
the invasive seaweed Caulerpa taxifolia was 
observed in the waters of Chowder Bay, near the 
swimming nets, and reported to NSW Fisheries. 

This seaweed is through to be an aggressive 
hybrid aquarium breed of seaweed that is known 
to naturally occur in more northerly Austra-
lian waters. In the Mediterranean, where the 
aquarium strain of Caulerpa was first recorded 
as a threat, it has been reported to overgrow 
seagrass beds, and NSW Fisheries is conducting 
additional research on its behaviour in Australian 
waters now. (NSW Fisheries, 2004).
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Fisheries were planning to treat the Caulerpa 
with salt treatment. This treatment involves 
applying several centimetres of salt. While this 
method effectively kills Caulerpa within 24 hours, 
its long term effects on seagrasses is not known.

Commercial Fishing & Trawling
Most estuaries of NSW are under intense pres-
sure not only from landuse, with approximately 
80% of the States population living near an estu-
ary, but also from activities such as commercial 
fishing/trawling.

Trawling can affect biodiversity through physical 
habitat disturbance, overfishing, or changing the 
interactions between species. 

Commercial fishing also occurs in the Sydney 
Harbour area. It is subject to the Estuary Fish-
ing Environmental Impact Statement, which was 
prepared by NSW Fisheries. 

Trawling in Port Jackson began in 1926. 
Currently, approximately 31 commercial trawlers 
are entitled to operate within Port Jackson, which 
is covered by the Estuary Prawn Trawl (EPT) 
Fishery.  

The primary target species in the estuary is 
the Eastern King Prawn, although a number of 
by-products species may also be caught in the 
trawl net.  These byproduct species include; 
school prawn, flounder, cuttlefish, trumpeter, 
silver biddy, squid, blue swimmer and mud crabs, 
whiting and other fish.  Figures included within 
the Environmental Impact Statement on the 
EPT Fishery, for 1997-1999 show the targeted 
species – the eastern king prawn - to make up 

only 35% of the catch, with the remaining 65% 
made up of byproduct catch (NSW Fisheries, 
2002).

According to NSW Fisheries (2003) manage-
ment strategies to control the impact of trawling 
on non-target species have been implemented 
in the EPT Fishery.  These strategies include 
controlling the number of operators, restrictions 
on number and size of vessels, specifications 
on the number of trawl nets used and the size of 
the mesh.  Bycatch reduction devices are also 
now mandatory in all areas of the EPT Fishery.  
Trawling has also been banned in areas with 
seagrass beds so as to minimise the damage to 
seagrass species.

Trawling within the EPT Fishery of Port Jackson 
is only allowed during November to April each 
year, to enable stocks of the target species, the 
eastern king prawn, to replenish.

Key Threatening Processes
Entanglement in or ingestion of 
anthropogenic debris in marine and  
estuarine environments.  
This impact that is not specific to Mosman, but 
likely to have a particular impact on species that 
rely upon waterways around Mosman, including 
Little Penguin, which has a resident population in 
the Manly Point Area, as well as water/sea birds 
which are more likely to ingest rubbish.

Sedimentation from erosion or stormwater (sedi-
ments carried from construction sites) are also 
a threat to fish as the sediments blanket the 
seagrasses in which they inhabit and clog in fish 
gills increasing the occurrence of suffocation.

Caulerpa taxifolia at Chowder Bay  
(photo courtesy Jonathan Clark-Jones
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Response
Water Quality Management
While it is difficult to quantify the impact that 
specific catchment-based activities have on 
the harbour environment, the stormwater 
management works that Mosman Council have 
conducted have led to a reduction in pollutant 
loads reaching Sydney Harbour and it can be 
deduced improved water quality has influenced 
the quality of habitat in harbour waters. 

Of particular note is the quantity of gross pollut-
ants and sediments collected by Council’s 
Stormwater Quality Improvement Devices 
(SQIDs) annually. Data on the efficiency of 
SQIDs is contained in the Water chapter.

Gross pollutants include items such as plastic 
bags, that are can be swallowed or entangle 
marine creatures. Removing these items from 
stormwater is one method of removing this 
threatening process from waterways.  

The removal of sediments is also relevant to the 
protection of marine environments, as environ-
ments such as seagrass beds can be smothered 
with sediment, which can reduce their ability to 
photosynthesise. Sediment generally accounts 
for approximately 35% of the material captured 
in SQIDs. 

Community and Scientific Consultation
In order to facilitate the management of marine 
biodiversity, Council established a Marine 
Community and Scientific Consultative Group in 
order to provide a forum where issues relating 
to local marine environments could be raised. 
While it did not have the status of an official 
committee, the group did provide avenues for 
local residents and scientific experts to contrib-
ute their knowledge of local marine environmen-
tal issues to Council policy development. 

The group was disbanded following the 
formation of wider community advisory groups 
in 2004.  The group was instrumental in 
setting up systems to monitor the condition 
of Chinamans Beach (see information in the 
Intertidal Biodiversity section) and to ensure that 
maintenance practices for marine structures left 
habitat areas as little disturbed as possible. 

Seahorse Monitoring
Local SCUBA diver Jonathan Clark-Jones, with 
advice from Dr Keith Martin Smith, is conduct-
ing a scientific monitoring program of the two 
species of seahorse found in Clifton Gardens 
- Chowder Bay, Hippocampus whitei and Hippo-
campus abdominalis Big Belly seahorse. 

The program involves a photographic study of 
these species and population counts. The moni-
toring program has been going on for a year, so 
it is difficult to draw any scientifically valid conclu-
sions from the data gathered so far. The number 
of seahorses has declined, although as other 
studies show, numbers can be highly variable. 

A Local SCUBA diving group, Underwater 
Research Group, are conducting a research proj-
ect on the White’s Seahorse, monitoring the re-
growth of marine life on the rope netting enclos-
ing the baths at Balmoral. They are publishing 
information and images from their work online, 
and it is accessible at:  
http://www.urgdiveclub.org.au/urg/urg.nsf/
webpages/ausy5x6arq.html
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Intertidal Biodiversity 
Condition
The intertidal zone is defined as the part of the 
coastline that lies between extreme high and 
extreme low tide. In Mosman, this encompasses 
habitats including natural rocky shores, sandy 
beaches, and some manufactured structures, 
including seawalls and pylons. 

In March 1997, a study of Chinamans Beach 
identified 167 species of Gastropods, and 56 
species of Bivalves.  A second beach inspection 
identified an additional 20 species of Gastropods 
and 5 species of Bivalves.  Recent studies on 
intertidal biodiversity have not been undertaken.

There is a wide variety of species living on the 
intertidal shores of Mosman. The entire shore-
line of Sydney Harbour has been declared an 
Intertidal Protected Area (IPA) by NSW Fisheries. 
All IPAs extend from the mean high water mark 
to 10 metres seaward from the mean low water 
mark. 

Collecting seashore animals is strictly prohibited 
in these closures. This includes crabs, snails, 
cunjevoi, octopus, sea urchins, anemones, pipis, 
cockles, mussels, oysters, and nippers (saltwater 
yabbies). (NSW Fisheries, 2004b)

The IPA is gazetted under the Fisheries Manage-
ment Act 1994, however is only a temporary 
fishing closure, and the closure is presently only 
valid until March 2007.

Casual observation indicates that the density 
of species on Mosman’s rocky shores has 
increased as a result of the enactment of the IPA, 
with the increased density of particular species 
such as the Sydney Rock Oyster being particu-
larly evident. 

Council is also responsible for the management 
of beaches in the intertidal zone. Currently Coun-
cil employs a contractor who uses a mechanical 
beach cleaning operation. This is designed to 
remove hazardous litter, such as glass, syringes 
and cigarette butts, and to improve the aesthetics 
of beaches. 

Pressure
Altered Shoreline Structure
While areas of Mosman, including Beauty Point 
and Wyargine Point have retained their original 
rocky shoreline, there has been great modifica-
tion to shoreline structure in other areas. 

Approximately three kilometres of Mosman 
coastline has been surrounded by seawalls, 
which, compared to rocky shores, have a uniform 
shape with less variety of habitat areas. The 
steeper gradient of vertical seawalls also means 
that there is less area of habitat space between 
what is inundated at high tide and low tide. 

Beach Raking
Beach raking by Council, which is conducted to 
manage the immediate safety and amenity of 
public beaches, is also likely to exert a pressure 
on the ecology of sandy beaches. 

While beach raking is very effective in removing 
hazardous and dangerous litter, it also removes 
sand, shell material and natural seawrack (which 
mainly consists of seaweed).  Concerns have 
been raised (for example, Fairweather and 
Henry) that secondary production on beaches 
generally depends on the nutrient inputs that 

Cunjevoi off Rocky Point at Balmoral 

Sections of natural rocky shore at Beauty Point. 
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come from wrack as a result of primary produc-
tion in the ocean. It is also understood that 
wrack washed from the beach during high tide 
also provides shelter and food for juvenile fish in 
the nearshore area.

Thus, the removal of wrack from beaches as 
a result of beach cleaning can interfere with 
biological processes on beaches and near 
coastal waters. Beaches with greater wrack 
cover appear to have a greater diversity of fauna 
that those without (Fairweather and Henry), 
including birds, terrestrial fauna, near-shore fish 
and invertebrate communities. 

Likewise, much of the material removed from 
beaches may comprise wet sand. Concerns 
related to this include excess waste manage-
ment, transport and tipping costs, and unnec-
essary disturbance of the beach environment, 
including wind erosion of sandy beaches after 
the thin surface crust has been broken.  

Removal of fine shell material can also remove 
calcium from beaches. In addition, some 
species, such as hermit crabs, make direct 
use of discarded shells for their own shelter. 
The Malacological Society of Australasia has 
reported a decline in the number of molluscs 
recorded on Chinamans Beach in recent years, 
which may be as a result of disturbances includ-
ing beach cleaning, changed water quality 
and commercial fish trawling. However, as this 
information has not been gained in a strictly 
controlled monitoring program, it is not defini-
tively known what factors are behind the appar-
ent decline. 

However, the improved water quality at the 
beach in recent years indicates that conditions 
may be favourable for intertidal species.  

Response
Quakers Hat Bay Seawall Project
The Quakers Hat Bay Seawall project under-
taken as a part of Council’s Community Environ-
mental Contract, was completed in 2004.  This 
project consisted of three primary objectives:

• Restoration of a seawall.  The seawall at 
Quakers Hat Bay is over 100 years old and was 
collapsing at various spots along the wall, allow-
ing wave intrusion into bushland and erosion, 
resulting in sedimentation of the bay.

• Alteration of the vertical profile of the seawall 
to provide an improved habitat for intertidal 
species.

• Improvement to the pedestrian access to the 
foreshore and bushland reserve.

Through grant funds from the NSW Govern-
ment’s Estuary Management Program, and 
in partnership with the University of Sydney’s 
Centre for the Study of Ecological Impacts, 
project works were expanded to include ecologi-
cal objectives, and allow the modification of the 
seawall to provide better intertidal habitat. 

Instead of rebuilding a vertical face, the recon-
struction of the wall involved several different 
designs of boulder field along its length (includ-
ing a stepped structure, and a consistent slope).  
The boulder field design was chosen because 
it allows the creation of habitat spaces - includ-
ing crevices, cracks, overhangs and horizontal 
areas, that better mimic a natural rocky shore. 

The Centre is monitoring the completed seawall, 
to see how the boulder fields are being recolo-
nised with intertidal species, and which sections 
provide the greatest diversity and abundance. 
The data from this monitoring project will enable 
Council to make better decisions with respect to 
seawall design for future projects.

The project has also preserved sections of fore-
shore bushland above the seawall, to ensure that 
the construction works did not have an adverse 
effect on current bushland condition, and to allow 
access for Council’s ongoing bush regeneration 
works at the site. The project also involved the 
construction of a crushed sandstone pathway 
through the bushland reserve to the foreshore 
and two stairways, enabling better foreshore 
access.  A dinghy rack was also provided to allow 
for proper storage of dinghys so that damage to 
vegetation around the foreshore was minimised.

Boulder field seawall at Quakers Hat Bay
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Chinamans Beach Monitoring Program
Although it is impossible to quantify the impacts 
that mechanical beach cleaning may have 
had on the sandy beach ecology of Mosman’s 
beaches, Council has decided to take a reason-
ably precautionary approach to the issue. 

The new contract for the beach and reserve 
cleaning services included an option for China-
mans Beach to be manually cleaned rather than 
mechanically cleaned. As part of this process, a 
three month monitoring program was devised, in 
order to gain an understanding of the movement 
of wrack and debris onto Chinamans Beach, and 
the length of its accumulation. Photos will be 
taken twice per week from six locations at China-
mans Beach. 

This monitoring program will provide Council 
with information that will enable managers to 
better determine the need for beach raking at 
Chinamans Beach, the ideal cleaning frequency, 
and the long term viability of hand cleaning. The 
monitoring program will also enable a better 
understanding of different natural beach condi-
tions. 
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Waste: Summary of Indicators

Condition 

Indicator Result Comments
Total domestic waste to landfill in 
2003/04 

5918.03 tonnes Slight increase from 2002/03 but 
decrease of 6.3% since 1999/2000

Pressure

Indicator Result Comments
Total waste to landfill per captia in 
2003/04

228.03 kg Waste generated per capita has 
fallen 8 percent from the 248kg 
recorded in 1999/2000.  

Response

Indicator Result Comments
Diversion rate (recycling as a 
percentage of total waste stream)

46.9% Diversion rates have improved from 
the 42% recorded in 1999/2000.
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Domestic Waste 
Condition
Council offers residents a collection service for 
household waste, recyclables (paper, glass, 
metal and paperboard containers) and green 
waste. In common with most areas in Sydney, 
households are entitled to one collection of waste 
each week, with weekly recyclables collection, 
and green waste collections every month. 

Residents are also entitled to two collections 
of bulky household goods per year. Goods are 
collected separately as metals and non-metals. 

Council also collects dumped rubbish. 

Domestic waste and recycling services in 
Mosman are conducted by contractors. 

Currently, household waste is collected from 
Mosman households, and transported to Belrose 
Waste Service NSW Waste Management Centre 
where it is landfilled. 

Recyclables are also transported to the Belrose 
transfer station where they are sorted. Paper and 
cardboard is then transported to a paper recy-
cling mill in Botany, and mixed recyclables are 
transported to a recycling facility in Somersby.

Mosman Council, along with other SHOROC 
Councils (Manly, Warringah and Pittwater) is a 
partner in the operation of the Kimbriki Recycling 
and Waste Disposal Centre in Terrey Hills. The 
centre accepts Mosman’s green waste, where  
it is processed into garden products, such as 
compost, mulch and soil conditioner. 

Likewise, bulky household goods collected are 
taken to Kimbriki where the metal goods are 
recycled and the non-metal goods are landfilled. 

At Kimbriki, construction materials including 
asphalt, concrete, bricks and tiles are recycled 
into a range of aggregates and roadbase. Metals 
are separated and taken to a metal recyclers, 
timber is salvaged, and household goods such 
as furniture and toys are retrieved.  

Incentive pricing is given to those who sort their 
loads before disposal, as this improves the 
recycling rates. As a result of its recycling prac-
tices, Kimbriki has exceeded the recent waste to 
landfill reduction target of 60%. Kimbriki is also 
extracting recyclable material from its landfill by 
“landfill mining”. 

Pressure 
The main pressure related to waste in the 
Sydney region is landfill space, and the use of 
increasingly scarce urban space for landfilling 
operations.

Waste also represents an opportunity cost of 
resources not being used to their fullest extent.

Mosman residents generated an average of 
228.5 kilograms of waste per capita in 2003/04, 
an eight percent decrease compared to 
1999/2000 when the last comprehensive state of 
the environment report was prepared. 

In 2003/04 Mosman Council collected 5918.03 
tonnes of waste, an increase of 2.1 percent from 
2002/03, but a decrease of 2.4% compared to 
1999/2000 when the last comprehensive state of 
the environment report was prepared. Coupled 
with a slight increase in population, this has 
accounted for the per capita reduction in waste 
generated. 

In 2003/04, 5524.02 tonnes of material was 
recycled which implies a diversion rate of 46.9 
percent. Since the last comprehensive SoE, 
diversion rates have gone up, while the total 
amount of material disposed of to landfill has 
gone down. Diversion rate means the total 
amount of recyclable as a percentage of the total 
waste stream (waste plus recycling). 

The energy required in waste transport and 
landfill management also exerts environmental 
pressures. Fuel used to power Council’s waste 
collection fleet is a significant contributor to 
Council’s greenhouse gas emissions. Councils 
contractors use an estimated 125,528 litres of 
diesel annually, leading to estimated emissions 
of 337 tonnes of CO

2
 equivalent. This figure does 

not include transport of recyclable material from 
transfer station to recycling facility, or energy 
used in landfill management. Fuel consumption 
is exacerbated with the age of the truck fleet 
used for domestic waste collection. 

Decomposition of organic material in the anaero-
bic conditions of landfills also creates methane, 
a potent greenhouse gas, with 24 times the 
greenhouse warming potential of carbon dioxide. 
This can be largely avoided by removing organic 
matter from waste that is to be landfilled. 

Almost all reported emissions from waste are 
methane, accounting for 13.3% of national emis-
sions of methane. It is also important to note that 
due to the long term nature of landfills, waste 
that was disposed of up to 25 years ago may still 
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be contributing to methane production, meaning 
that recent improvements in waste management 
may not be immediately reflected. 

Landfill operations also pose direct environmen-
tal pressures. If not correctly managed, leachate 
which forms in landfills can enter the environ-
ment, polluting both groundwater and water 
bodies. Management of landfills to prevent the 
formation and escape of leachate is costly. 

The operation of Kimbriki may also impose 
pressures on its immediate environment, includ-
ing loss of residential amenity from the noise, 
and odour of waste management and potential 
safety concerns.  

Response 
Council is undertaking a number of actions 
to reduce household waste production and 
increase recycling rates. These include:

Bio-insert Bins
These 240L bins with a liner insert are designed 
to make green waste recycling more attractive 
for residents, because they are more mobile 
than the previous containers used, and the aera-
tion provided by the insert prevents the creation 
of odours that occur with anaerobic decomposi-
tion. Increased aeration inside the bin reduces 
the moisture content of the organic material 
reducing weight and volume.

Variable-Rate Pricing 
Mosman Council operates a “user pays” 
variable-rate pricing system for waste collection. 
Residents can chose from a 240, 120 or 80 litre 
mobile garbage bin, with waste charges levied 
accordingly. Residents in units and townhouses 
have options to share their bins. 

Residential DCP Review 
A review and amendment of the Council’s 
Residential Development Control Plan was 
undertaken to provide guidelines for the 
design and construction of bin storage areas 
at multi-unit dwellings. This ensures that 
new developments have sufficient storage to 
accommodate the recycling and garbage bins.

Bin Room Design Project
This pilot project is in response to the pressure 
on older multi-unit dwellings to accommodate 
the variety of recycling and garbage bins offered 
by Council and to encourage the construction 
of well designed, aesthetically sympathetic bin 

storage areas. 

Waste Education Strategy
Council’s management plan, MOSPLAN includes 
a requirement that Council’s existing Waste 
Education Strategy and Waste Reduction Plan  
be reviewed as part of the development of 
Council’s Environmental Management Plan. 

Event Management 
Council provides effective waste and recycling 
services for events held in Mosman such as 
the Mudgee Food and Wine Festival and the 
Lovedale Long Lunch.

Commercial Waste
Condition
It is difficult to quantify the amount and type 
of waste collected by commercial entities in 
Mosman, because unlike domestic waste, Coun-
cil does not have a legislative requirement to 
conduct commercial waste collection operations. 

At the end of the reporting period, Mosman 
Council offered a commercial waste collection 
service to 244 customers. However, as provi-
sion of commercial waste services is open to 
market competition, there were numerous other 
commercial waste service suppliers in Mosman. 
The numbers of Council commercial waste 
customers decreased during the reporting year 
as a result of competition.  

Mosman Council’s commercial waste service 
collected 1522 tonnes of waste in 2003/04. 

Only one business in Mosman, a private hospi-
tal, has a Protection of the Environment  licence 
under the Protection of the Environment (Opera-
tions) Act, 1997 to dispose of hazardous waste. 

Mosman Council Waste Generation
Mosman Council itself generates an estimated 
11.2 tonnes of waste from office and administra-
tive activities each year, and 9.343 tonnes of 
recycling. (This excludes waste generated from 
depot activities). This implies a diversion rate of 
45.5 percent. 

In addition to pollutants captured in SQIDs 
(see Aquatic Environment chapter) which are 
disposed of to landfill, Council also disposes of 
waste generated by street, reserve, and beach 
cleaning activities. 

In 2003/04, 424.07 tonnes was disposed of 
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from street sweeping, and 250.94 tonnes was 
disposed of from beach and reserve cleaning. 
(these figures exclude data from June 2004). 

However, this underestimates the true extent of 
waste generated to support Council activities, as 
many of Council’s services are provided by exter-
nal contractors, and whose waste is therefore 
generated and disposed off-site. 

Pressure 
As with domestic waste, the main pressures 
related to commercial waste in Mosman are the 
opportunity cost of disposed resources, resource 
demands in the transport and management 
of waste, environmental concerns with landfill 
management and use of scarce landfill space. 

Response 
Commercial Waste Operations
Council has continued to operate its commercial 
waste contract operations during the reporting 
year. 

Local commercial activity also generates demand 
for waste management facilities in public places. 
These are provided by Council to maintain 
amenity and environmental quality in public 
areas, however, the cost of maintaining and 
emptying these public litter bins is a significant 
cost.

Public Place Litter and Recycling 
Review. 

In response to the pressure of litter in public 
places such as reserves and beaches, Council 
is undertaking a review of the locations and 
numbers of litter and recycling bins and their 
suitability.

Regulation
There was one reported instance of a commer-
cial waste collector being issued with a notice 
under the Protection of the Environment (Opera-
tions) Act, 1997, for spilling waste while in 
transport, leading to a potential water pollution 
incident. 

References 
Australian Greenhouse Office, 2004, National 
Greenhouse Gas Inventory 2002, Australian 
Greenhouse Office, Canberra. Also available 
online at: www.greenhouse.gov.au/inventory
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Heritage
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Aboriginal Heritage
Condition
Aboriginal heritage sites in Mosman are a 
tangible reminder of a culture that was largely 
destroyed with European settlement. 

The different kinds of Aboriginal heritage sites 
in Mosman relate to domestic activities – such 
as occupation and midden sites, religious and 
ceremonial activities – including burial sites, art 
sites, and tool manufacture. Today, remnants of 
Aboriginal heritage sites can be found almost 
anywhere that land disturbance and develop-
ment has been limited, and Aboriginal heritage 
sites can be found on private land as well as 
public lands controlled by all the land managers 
in Mosman. 

Pressure 
Aboriginal sites in Mosman may be vulnerable 
to damage by urban development, or inten-
tional vandalism and natural forces such as 
erosion, wind and wave pressure and vegetation 
encroachment. 

It’s likely that much of Mosman was once 
covered by tangible evidence of Aboriginal 
culture, however the urbanisation of Mosman is 
likely to have destroyed many sites. This process 
is not unique to Mosman, and protection of 
remaining sites is therefore very important. 

Response
Aboriginal heritage sites in NSW are legally 
protected under the NSW National Parks and 
Wildlife Act (1974).

 During the reporting period, Mosman Council 
and NSW National Parks and Wildlife Service 
organised an Aboriginal heritage study, which 
was conducted by Australian Museum Business 
Services (AMBS). 

The survey identified 113 sites of Aboriginal 
heritage in the Mosman local government area 
(including lands under management of National 
Parks, the Defence Department, the Sydney 
Harbour Federation Trust and Taronga Zoo land).  

104 sites identified in a previous Aboriginal Heri-
tage Study (Koettig, 1991) have had co-ordinates 
updated for more accurate records and data 
recording. An additional 11 sites were identified 
in the AMBS study, and four potential architec-
tural deposits were investigated. 

The report also recommends that two sites 
require urgent works to stop deterioration. Analy-
sis of the sites identified in the report showed a 
distinct difference in sites between the north and 
south of Mosman, with a difference again near 
Middle Head, possibly supporting a theory that 
there were two different Aboriginal clans occupy-
ing Mosman before European settlement. The 
change in use near Middle Head shows that 
only part of the group may have been present at 
these sites – possibly indicating ceremonial uses 
which were women only or men only. 

Interestingly site analysis also showed that 
engravings of terrestrial subjects were normally 
found near the foreshore, and engravings of 
marine subjects were generally found near ridge-
lines. 

Protocols for access to sites and data recording 
are being developed; and sites suitable for inter-
pretation will be identified in the final report which 
is due to be released after the reporting period, 
in November 2004. An oral history component of 
the project was also conducted, in order to add a 
social component to the recording of the physical 
site evidence. 
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Non Aboriginal Heritage
Condition
Non-Aboriginal heritage in Mosman reflects the 
diversity of land use since European settlement. 
Heritage items include the oldest commer-
cial/industrial building remaining on the North 
Shore of Sydney, military heritage items and fine 
examples of heritage housing styles

Listed Heritage Sites
Mosman has 14 sites listed on the State Heri-
tage Register and 502 listed in the Local Envi-
ronmental Plan. Sites are listed on the Register 
of the National Estate, but this listing does not 
necessarily confer planning protection. 

State Heritage Listed Sites
There are 14 State Heritage Listed sites in 
Mosman, as shown below.

Alma House, Belmont Rd 
Alma is historically significant for its association 
with the establishment of substantial residences 
in Mosman in the 1880s and also with its use as 
an early nursing school. It is aesthetically signifi-
cant as a good example of Italianate architecture 
with sympathetic additions, and is prominent in 
the streetscape.

Balmoral Bathers Pavilion, The Esplanade  
In its design and construction, the building is an 
important representative of its type, reflecting 
the architectural taste, construction economies 
and social mores of its day. The surrounding 
land of Balmoral Reserve is important example 
of the community acquisition and development 
of beachfront lands for public recreation and 
amenity purposes which took place during the 
1920s and 30s, sometimes as unemployment 
relief schemes. The rotunda and the Bathers 
Pavilion contribute to the character of Balmoral, 
and provide focal points for the area. The area 
is highly valued by the community for its recre-
ational uses. 

The Balmoral Bathers Pavillion is listed on the 
Register of the National Estate. 

Boronia, 624-632 Military Road  
Boronia is a two storeyed brick house built in 
1885. It is an excellent example of a substantial 
villa in the Victorian fillgree style. The symme-
try of the house is complemented by the open 
garden and the stone and iron front fence. 
Boronia has been restored is now used as a 
restaurant. 

Bradleys Head Light Tower, Bradleys Head 
The Bradleys Head Light Tower is of environ-
mental significance as part of a collective group 
of Light Towers in Sydney Harbour prominently 
located at Bradley’s Head. The tower is of histori-
cal significance for its association with naviga-
tion aids employed during the early 20th century 
and still in use. It is of architectural and aesthetic 
significance for its functional maritime design 
and its contribution to the cultural landscape of 
Sydney Harbour

Buildings, 42, 44 and 46 Cowles Road  
Three dwellings occupy two buildings on this 
listed site. Constructed in 1891, they are among 
the earliest buildings to have been erected on 
Cowles Rd. 

Georges Head Military Fortifications,  
Chowder Bay Roads  
Georges Heights and in particular the Officer’s 
mess precinct is culturally signficant for the 
important role it played in the strategic defence of 
Sydney. This commenced with the initial fortifica-
tion phase in 1871(-1884) and extended through 
the submarine mine defence phase (1884-1922), 
the federation of Australian States and thus it 
became part of the wider coastal network of 
defences. The site is part of the network of forti-
fications that were established to protect Sydney 
Harbour from attack

Middle Head Military Fortifications, Chowder 
Bay Road  
The Defence Site within the headland complex 
of Middle Head and Georges Heights is impor-
tant as an area of significant cultural and natural 
heritage interaction recording a long history of 
Aboriginal occupation and the defence of Sydney 
Harbour since European settlement. The site is 
also listed on the Register of the National Estate. 

The Igloo House, 65 Parriwi Road  
This house is generally considered to be a signif-
icant example of mid 20th century architecture. 
It is an early important example of a Modernist 
(Post-war International style) house in Australia, 
innovative in its use of structural technology.

Middle Harbour Submarine Sewerage 
Syphon, Parriwi Rd 
Possibly the best example in the State of an 
inverted syphon on such a scale, an excellent 
example of major and innovative public works 
techniques of the 1920s, still in first rate condi-
tion and in constant use. It is a vital part of the 
Sydney sewage system. Notable also for the two 
imposing “Egyptian” valve houses, which are 
prominent and well-known foreshore landmarks.
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The sewerage syphon is also listed on the Regis-
ter of the National Estate.

Monterey, 1 Avenue Road 
Monterey is a prominent Mosman landmark, 
located on the headland above Mosman Bay. Its 
scale, style and hillside setting make a substan-
tial contribution to the character of Mosman Bay.  
Built in 1900/01, Monterey displays character-
istics of the Federation Queen Anne style, with 
influences from the American Shingle style.

Mosman Bay Aqueduct, Reid Park  
The Reid Park aqueduct and sewer were compo-
nents of the components of the first sewerage 
provisions on the North side of Sydney Harbour. 
The original North Sydney/Mosman sewer-
age system drained to the historic Folly Point 
Treatment Works at the head of Long Bay in 
Willoughby, a site now occupied by Primrose 
Park. This system was in operation until 1926 
when the Northern Suburbs Ocean Outfall Sewer 
(NSOOS) was constructed. 

The steel arch aqueduct is the only one of its 
kind in the Sydney Water sewerage system. It is 
of graceful proportions, exemplifies the structural 
steel work of the period. 

Its adaptation as a pedestrian bridge over the 
gully also improves public amenity. The Sewer 
Aqueduct is also listed on the Register of the 
National Estate.

Residence, 28 Mistral Avenue 

This two story rambling Inter-War Arts and Craft 
house is set in extensive grounds. 

The Barn, Avenue Rd 
The building is of historical significance, being 
one of the few remaining buildings associated 
with the whaling industry; one of, if not the only 
surviving early colonial maritime industrial build-
ing left in Sydney; and, a relic of Mosman’s grand 
scheme for centralised whaleship servicing, so 
typical of early colonial entrepreneurial optimism.

The Barn is also listed on the Register of the 
National Estate. 

Woolley House, Bullecourt Avenue  
The Woolley House in its setting is an important 
early example of the work of Ken Woolley, one 
of Australia’s leading architects since the early 
1960s. It is an extremely important example of 
the ‘Sydney School’ of architecture, using natural 
materials, stepping down a steeply sloping site. 
It became an important influence of later houses 
across Australia, but most particularly in Sydney.

Pressures 
Pressures on items of European heritage include 
deterioration and age of the individual items, 
financial imposts of maintaining items of built 
heritage, and demolition threats as a result of 
development pressures.

Sites under threat or which have deteriorating 
condition in Mosman include The Barn and 5 
Morella Rd. 

Response 
Land Use and Strategic Planning 
The Mosman Local Environmental Plan 1998 
requires Council consent if alterations are to be 
made to a heritage item, building, place or relic.

Council added four heritage items to its LEP 
in 2003/04 as part of an ongoing process of 
monitoring heritage significance in Mosman.   

Several Heritage Conservation Areas have been 
identified in Mosman. These areas are identified 
using criteria set out by the NSW Heritage Office 
and based on a detailed assessment of the area.

The Heritage Conservation Areas in Mosman 
area:  
Bradley’s Head 
Orlando 
Military Road 
The Crescent 
Killarney Estate 
Keston Ave 
Holt Estate 
Shadforth 
Lang St 
Upper Avenue Rd 
Raglan St

Local Heritage Assistance Fund
Mosman Local Heritage Assistance Fund has 
been in operation since 1998, and is designed 
to facilitate sensitive upkeep and restoration of 
heritage items by providing financial assistance 
for building works which contribute to the heri-
tage significance of heritage items and properties 
located within Heritage Conservation Areas.  

The maximum level of Heritage Assistance fund-
ing per project will be up to $1000 for works in 
a Heritage Conservation Area and up to $3000 
for works on a heritage item. The applicant must 
match Council’s contribution dollar for dollar.

In 2003/04 there were eight successful applica-
tions for Heritage Assistance Funding with a total 
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value of $15,000. Works conducted included 
replacement of wrought iron work, retiling of 
roofing, replacement of fences and gates, and 
repair of leadlighting. 

Proposed Heritage Listing 
During the financial year, Mosman Council 
continued its attempts to gain state heritage list-
ing for the property at 5 Morella Rd, which is in 
a state of dilapidation. The Heritage Office has 
advised that the proposed listing is still under 
consideration. Morella is one of the finest surviv-
ing houses designed by Eric Nicholls, in which 
he combines his Art Deco detailing with the 
general form of the inter-war Functionalist style. 
Eric Nicholls was an associate of Walter Burley 
Griffin. 

The property is already listed as an item of local 
heritage. It is also listed as an “indicative place” 
on the Register of the National Estate, pending 
evaluation of its nomination. 

Conservation of the Barn 
Mosman contains one of the oldest building 
in the north shore of Sydney – “The Barn” at 
Mosman Bay. The Barn was built in 1831 by 
entrepreneur Archibold Mosman as part of a 
complex of five buildings that formed a whaling 
station. The Whaling Station comprised a stone 
wharf and five stone buildings, including the 
Barn, a large storehouse, and quarters for the 
ships officers and crew. Mosman transferred his 
share in the whaling station in 1838. The Barn 
was used as a storehouse and sail loft until 1851 
when the whaling supply station was closed, 
when whaling became less viable because the 
introduction of town gas supplied energy for 
lighting and cooking. 

The building is listed on the Australian Govern-
ment’s Register of the National Estate, being 
one of the few remaining buildings associated 
with the whaling industry – one of, if not the 
only surviving early colonial maritime industrial 
building left in Sydney and a relic of Archibold 
Mosman’s grand scheme for centralised whaling 
ship servicing so typical of early colonial entre-
preneurial optimism. Mosman’s station was used 
primarily to service the deep sea Sperm Whaling 
boats. 

The area is also significant for ‘Tarpots Cave’, an 
Aboriginal heritage-listed cave, directly behind 
‘the Barn’ in the middle of the cliff face. It is 
reported that one of  the last tribesman from the 
Cammeragal Tribe occupied the cave. However, 
brief inspection by the local Aboriginal Land 

Council and archaeologists has not revealed any 
archaeological evidence of Aboriginal occupa-
tion. 

Subsequent to the Whaling Station’s closure, 
the Barn was also used as a tallow (animal fat) 
candle factory, a tannery, a hall, a skating rink 
and a Sunday School. 

The Barn is also highly important to the history of 
Mosman Municipality because it was also the site 
of an 1891 public meeting to decide that North 
Sydney Borough should divide and establish 
Mosman as a Municipality. After being left vacant 
for some years, The Barn was saved from rede-
velopment in 1925 when it was purchased by 
scouting parents for the use of the 1st Mosman 
1908 Scout Troop. (The 1908 Scout troop are 
also significant in scouting history as the first 
registered Scout Troop in Australia, and the 
second in the world.) 

The Barn was used as a Scout Hall from 1928 
until geotechnical reports confirmed that the cliff 
behind the Barn was at risk of collapse, making 
the building unsafe for occupation. The roof of 
the Barn had also previously collapsed and was 
also in need of restoration. 

In July 2003, Mosman Council granted $25,000 
towards the restoration of the Barn. In addition, 
the Mosman Keep Australia Beautiful commit-
tee raised $8000 and the Mosman Lions raised 
$6000 for the restoration. 

In April 2004, the Federal Government 
announced heritage funding of $50,000 for the 
Barn, which would help fund stabilisation of the 
cliff face. 

Stabilisation works are also expected to include 
rock bolting and piercing, shot concreting and 
improvements to drainage from the cliff. The 
cliff stabilisation will also help to protect “Tarpots 
Cave” 

During the financial year, a Conservation 
Management Plan was commissioned from 
consultants, in order to guide future management 
of the property. Council contributed $50,000 
to the cost of this plan, which was completed 
shortly after the end of the financial year. 

Heritage Interpretation and Lawry 
Plunkett Reserve
During the reporting period, Council undertook 
the Lawry Plunkett Reserve Environment and 
Heritage Project near Balmoral Beach. The 
primary objective of this project was to reduce 
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the negative impacts of urban stormwater on 
the bushland of the reserve, and the waters of 
Hunters Bay, and this is discussed in the Aquatic 
Environment chapter. 

However, the project is also noteworthy for its 
success in unveiling and interpreting sites of non-
Aboriginal cultural heritage in Mosman. 

Lawry Plunkett Reserve includes the route of 
the former Balmoral tramway. This tram line was 
one of the last opened in Sydney and it oper-
ated between 1922 and 1958. Services ran from 
Balmoral to Athol Wharf, Wynyard, Lane Cove, 
Chatswood and Northbridge making it one of the 
busiest lines in the North Sydney system.

On the return journey, the trams would make 
the tortuous descent from Middle Head Rd to 
Balmoral Beach via an impressive system of 
cuttings, culverts and curves. The lower section 
of the reserve near Balmoral Beach features an 
impressive cutting, which is about 10m high at 
its deepest. When the tramway operated, trams 
traveled through the cutting, and onto an earthen 
ramp which took them to the Esplanade. In the 
days before widespread use of motor vehicles, 
the trams allowed thousands of visitors access to 
Balmoral Beach.

In the 45 years since the discontinuation of the 
trams, the tramway drainage has deteriorated, 
and in combination with high nutrient flows, 
constant waterlogging of the old tramway route 
caused impenetrable weed growth. In addition to 
the environmental problems this caused, public 
access to the lower section of the reserve was 
severely curtailed, and a significant aspect of 
local heritage neglected.

In conjunction with environmental works to 
clear weeds, reinstate creeklines and restore 
bushland, an extensive heritage interpretation 
exercise was conducted. A walking track was 
also established through the tramway cutting, to 
facilitate public access. The Sydney Tramway 
Museum kindly donated several tramway items, 
which are on display in the tramway cutting, and 
which help recreate the era of the trams. The 
heritage items include: 

• Sections of the former tram tracks and sleep-
ers; 
•  A tram wheel and a pair of cast iron brake 
“shoes”; 
• The track brake wheel that was used in trams 
on steep graded lines in the early days of last 
century; 
• A typical section of overhead span wire with 

fittings used to hold the copper overhead wire. 
On the high side of the cutting the cable is being 
supported by a rosette attached directly to the 
sandstone wall; 
• An example of the cast iron “chairs” used to 
support the rail at tramway point work.  

Interpretative signs explaining the cultural and 
heritage significance of the reserve have also 
been placed along the walkway. The project was 
officially re-opened to the public in March 2004. 
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Noise
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Background
In the context of environmental noise manage-
ment, noise is described as any kind of unwanted 
or unpleasant sound. For most people, noise 
is a vital way of perceiving and interacting with 
other people and the environment. However, 
excessive, inappropriate or unwanted noise can 
be offensive and cause conflicts between those 
causing the noise, and those perceiving it. 

Noise is a subjective subject, with noises that 
irritate some people causing little concern to 
others. While excessive levels of noise may have 
an impact on the natural environment, noise is 
generally considered because of its ability to 
influence human well- being. 

The urban environment has a range of different 
noises to an undeveloped environment. These 
generally come from the operation of machinery 
such as building and construction equipment, air 
conditioners, noise from vehicular traffic, aero-
planes, barking dogs and amplified music. 

Noise is measured in decibels (dB). Zero dB 
is the limit of most people’s hearing. A level of 
30dB would be common in a library, a pneumatic 
drill would measure about 90dB and a level of 
140 dB is where noise starts causing great pain. 
However, noise does not have to be extremely 

loud to be invasive: the frequency, duration and 
tone, as well as the context in which noise is 
being transmitted and heard, will all help deter-
mine if noise is considered reasonable or not. 
(DEC, 2004).

Noise Management  
in Mosman
Condition
During the reporting period, Council received 
complaints regarding 124 noise incidents, as 
shown below. These figures may underestimate 
the number of barking dog complaints, as some 
of these may be attended to with other compan-
ion animal issues, which are not represented 
here. The number of noise complaints received is 
not significantly different to other reporting years. 

As noise is a subjective concern, and as Coun-
cil employs strategies to prevent noise issues, 
the number of noise complaints is not a totally 
reliable indicator as to the scale of the noise 
issue in Mosman. However, it does generally 
show how much of an effect perceived offensive 
noise is having on local residents’ amenity. Any 
large change from year to year will also indicate 
the emergence of specific problem that requires 
management. 

Noise Complaints 2003/04

Commercial / Industrial , 37

Barking Dogs, 30

Air Conditioners, 23

Construction Noise, 9

Music / Functions, 5

Vehicles / Fishing Vessels, 4

Alarms, 4

Pool Pumps, 3

Miscellaneous, 9
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Pressure 
Mosman is a reasonably densely populated 
area, which means some residential areas are 
in close proximity, and different land use areas 
may also be closely abutting. 

Common sources of noise complaints in 
Mosman include: air conditioners, swimming 
pool pumps, barking dogs, early morning 
garbage collections or commercial delivery vehi-
cles, construction noise, refrigeration compres-
sors, and intruder alarms on cars and properties. 

Noise can be annoying if it intrudes into people’s 
awareness, is heard against their wishes, or 
offers no benefits. Noise is a particular concern 
when it interferes with people’s sleep and rest, 
or interferes with conversation, leisure activi-
ties, study or work. At extreme levels, noise can 
cause long term damage to hearing. 

Response
The best response to noise issues are long 
term strategic planning approaches, which can 
prevent land uses that will cause excessive and 
long term noise, and can prevent conflict with 
incompatible land uses (such as residential and 
industrial areas). Technological change can also 
assist in reducing noise burden, with the devel-
opment of quieter and more efficient equipment 
that can reduce overall noise levels. 

Despite these preventative strategies, noise 
conflict from current land use and current activi-
ties will still occur, and a regulatory approach is 
sometimes needed. 

In NSW, regulation of noise is conducted under 
the Protection of the Environment Operations 
Act 1997 (POEO) and the Protection of the 
Environment Operations (Noise Control) 
Regulation 2000. 

The POEO Act includes a subjective definition of 
offensive noise. 

The noise control regulation restricts the times of 
operations for equipment such as motor vehicles 
on residential premises, refrigerated vehicles, 
power tools, swimming pool pumps, air condi-
tioners, musical equipment, and marine vessels 
if the noise from these sources is audible in 
habitable rooms of other dwellings. The aim 
of these restrictions is to minimise noise when 
most sections of the population are sleeping and 
resting.

Development assessment is also an important 

process in mitigating future noise impacts in the 
urban environment. 

The development assessment process must 
ensure that new developments will not have an 
excessive impact on neighbouring land users 
during their operation. To help ascertain this, 
Council requires that acoustic assessments be 
submitted with development applications that 
have the potential to cause a noise concern, and 
applicable attenuation measures adopted. 

Mosman Council also includes noise as a matter 
for consideration in its Development Control 
Plans to ensure that residential amenity is 
maintained for occupants and neighbours after 
construction. For example, new residential devel-
opments on Spit and Military Rds are required to 
have appropriate noise attenuation measures to 
ensure residents are not troubled by excessive 
traffic noise, and new swimming pool pumps are 
required to be housed in soundproof enclosures

Regulation of construction activity following 
development consent also includes ensuring 
hours of operation of construction activities under 
the noise regulation and environmental planning 
and assessment regulation, so that construction 
noise does not excessively impact on neighbour-
ing land users. 

Generally, in Mosman, Mosman Council is the 
regulatory authority for domestic and construc-
tion noise issues. 

However, the Environment Protection Authority, 
as part of the NSW Department of Environment 
and Conservation, is the regulatory authority for 
issues such as noise from scheduled premises, 
activities by public authorities (such as road 
construction noise), and motor vehicles on roads. 
The Roads and Traffic Authority is responsible 
for motor vehicles on roads, and the Police and 
Waterways Authority are responsible for marine 
vessels. 

 If a noise complaint is received by Council, 
authorised officers will investigate it in order to 
assess the level of noise, the duration and offen-
siveness of the noise. Where possible, Council 
aims to achieve voluntary compliance by the 
person responsible for the noise, however, use of 
regulatory powers under the POEO is sometimes 
necessary. 

During the reporting period, Council issued six 
notices for noise offences. 
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Community Responses
During community consultation undertaken to 
assist the preparation of this report, members 
of the community suggested that it would be 
helpful if the report suggested methods that the 
Mosman community could use to address some 
of the identified pressures in the report. 

Air 
Greenpower
Purchasing Greenpower is one of the most 
effective ways of reducing greenhouse gas 
emissions. Greenpower is generated from 
renewable sources that do not emit greenhouse 
gases. Information on greenpower can be found 
at http://www.greenpower.com.au/ or call your 
current electricity retailer.

Travel
Try and leave the car at home for short trips: 
try walking or cycling instead. For longer trips, 
Mosman has good bus and ferry links to the city 
and Northern Beaches. Call 131 500 or go to 
www.131500.com.au for public transport infor-
mation. 

Improve Fuel Efficiency
Drive a smaller, lighter car to improve fuel effi-
ciency. Information on the energy efficiency of 
common models of car can be found at: www.
epa.nsw.gov.au/air/mve.htm. You can improve 
the energy efficiency of your current car by 
ensuring you tyres are inflated to the correct 
pressure and removing roof racks when you 
aren’t using them.

Indoor Air Quality
To prevent excessive indoor levels of volatile 
organic compounds, don’t store solvents, paints, 
fuels and chemical cleaners in your house. Try 
to only buy the amounts you will use. 

Efficient Appliances
If you need to buy new household appliances, 
buy an energy efficient model. The energy rating 
label will tell you how energy efficient the appli-
ance is. See the website   
www.energyrating.gov.au for lots more informa-
tion about selecting energy efficient appliances. 

Home Comfort Without Energy
Seal cracks and gaps under doors and windows, 
fit dampers to fireplaces and block unnecessary 
vents to keep heat in. Insulating your home will 
also improve comfort, because it will be cooler 
during summer and warmer in winter.

Water 
AAA Rated Shower Heads
Install an AAA rated shower head, and flow 
restrictor on your taps. Reducing the amount of 
hot water used in your shower will cut your elec-
tricity consumption, too. 

Mulch Your Garden
Use mulches to prevent evaporation in your 
garden, and reduce the need to water so 
frequently. Current water restrictions restrict 
the days and times you can water your garden. 
Watering a level garden for longer, but less 
often, promotes deeper roots and hardier, 
healthier, drought tolerant plants. Remember 
to only use a hand-held hose or watering can 
or install drip irrigation. (About 12 millimetres of 
water an hour is enough for most sessions.)

Rainwater Tanks
If you have the space to install a rainwater tank, 
Sydney Water is offering rebates if the tank is 
connected for toilet flushing and laundry. If the 
tank satisfies the provisions of Council’s Exempt 
and Complying Development Control Plan 
(DCP), you do not need a development approval 
from Council. You can view a copy of the DCP at 
Council, and it is available online at  
www.mosman.nsw.gov.au/forms/ 
DCPexemptcomply.pdf

Fix Leaks

Fix leaking taps and toilet cisterns promptly. One 
leaking tap can waste more than 2,000 litres a 
month.

Fill Appliances
Wait until you have a full load of washing for 
your dishwasher or washing machine. If you only 
make small amounts of washing up, hand wash-
ing in the sink can be more water efficient.
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Pool Covers
If you own a swimming pool, make sure you use 
a pool cover to reduce evaporation and the need 
to regularly top up your pool’s water level. With-
out a cover, more than half the water in your pool 
can evaporate each year. 

Biodiversity 
Gardening for the Environment
There is lots of information on environmentally 
friendly gardening on Council’s website at  
www.mosman.nsw.gov.au/environment/ 
gardening.html

If you make clumps of dense vegetation in your 
garden, and create “layers” by planting trees, 
shrubs and ground covers at different heights 
you will create excellent habitat for small animals 
and birds. Mosman Council has published a 
guide to native plant species in Mosman – you 
can pick up a copy at Council or see it online at:
www.mosman.nsw.gov.au/environment/flora-
fauna.html

Keep Your Pets Inside
Keep your cat inside at night. Native animals 
do most of their feeding at night and are most 
vulnerable to predators, including domestic cats, 
at night. Make sure your cat is desexed and has 
a loud bell on its collar. 

Keep Dead Wood and Bush Rocks
Leave dead wood and bush rocks in the bush. 
Removing this material from the bush is illegal, 
and will destroy homes of many animals species. 
It will also destroy the food source for many other 
species. 

Waste 
Composting and Worm Farming
Compost bins and worm farms can convert your 
kitchen food scraps into food for the garden. 
Composting organic waste will reduce your 
waste volumes, reduce the smell of your garbage 
bin, and cut greenhouse gas emissions from 
landfill too. Call Mosman Council on 9978 4076 
to find out about buying a compost bin or worm 
farm. 

Green Waste 
You don’t need to send garden waste to landfill in 
the general waste collection, as Mosman Council 

also operates a special green waste collection 
once every four weeks. You can also buy a new 
bio-bin from Council to make handing your green 
waste easier. Remember, garden waste can’t be 
dumped into bushland or open spaces because 
it will introduce weeds and excess nutrients, and 
may become a bushfire hazard. 

Information on Council’s waste services is found 
at: http://www.mosman.nsw.gov.au/environment/
waste.html or you can call 9978 4076.  

Recycling at Kimbriki
Larger items can be taken to Kimbriki Recycling 
and Waste Disposal Centre. Kimbriki will recycle 
green waste, building materials, timber, metals 
and even some furniture and toys. See www.
warringah.nsw.gov.au/kimbriki.htm for more infor-
mation or call 9486 3512 

Reduce Packaging Waste
Buy goods with less packaging. You can reduce 
your own packaging by refusing plastic bags, and 
taking your own bag or box with you when you 
go shopping. 

Heritage
Heritage Assistance Fund
If you require assistance for the upkeep of a heri-
tage property, Council’s local heritage assistance 
fund may be able to help. Information on apply-
ing for heritage assistance is provided at http://
www.mosman.nsw.gov.au/planning/heritage.html

Nominating Local Heritage Items
If you would like to nominate an item of local 
heritage to be included in Council’s LEP, you can 
also download a heritage nomination form at this 
location. 
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