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Summary
 

Overview 
Twelve councils along the New South 
Wales coast participated in recreational 
water quality monitoring and reporting 
programs during the 2008–2009 summer 
swimming season in partnership with the 
(then) Department of Environment and 
Climate Change’s (DECC’s) Beachwatch 
Program. The councils were: 

• 	 Ballina Shire Council 

• 	 Richmond Valley Council 

• 	 Clarence Valley Council 

• 	 Coffs Harbour City Council 

• 	 Kempsey Shire Council 

• 	 Port Stephens Council 

• 	 Newcastle City Council 

• 	 Wyong Shire Council 

• 	 Gosford City Council 

• 	 Shoalhaven City Council 

• 	 Eurobodalla Shire Council 

• 	 Bega Valley Shire Council. 

Each council fully funded its own program. 
The size of the programs ranged from four 
to 29 sites and included ocean beaches, 
freshwater lakes, tidal pools, bays, rivers, 
lagoons and estuarine sites. A total of 143 
swimming locations were monitored during 
the 2008–2009 summer season. 

This report provides an outline of each 
council’s monitoring and reporting 
activities, findings from the councils’ 
programs and quality assurance 
information. 

Beachwatch Partnership Pilot Program 
The Beachwatch Partnership Pilot Program 
(BPPP) ran between 2002 and 2004 and was 
funded as part of the New South Wales 
Government’s $11.7-million Coastal 
Protection Package. The aim of the BPPP 
was to raise awareness of beach water 

quality issues, streamline testing along the 
New South Wales coast and increase 
community access to beach water quality 
information. 

The three key elements of the BPPP were: 

• 	 development of a water quality 
monitoring and reporting protocol to 
help councils design and run programs 
(DEC 2004a) 

• 	 funding for pilot monitoring and 
reporting programs to test all aspects of 
the protocol 

• 	 development of a training program to 
ensure future recreational monitoring 
and reporting were undertaken in a 
scientifically rigorous and credible 
manner. 

More information on the BPPP, including 
access to protocols and reports generated as 
part of the program, is available from 
www.environment.nsw.gov.au/beach/BW 
Pilot.htm. 

Beachwatch Partnership Program 
Councils that participated in the BPPP 
identified a need for ongoing assistance 
with data management, community 
reporting and quality assurance. The 
Beachwatch Partnership Program (BPP) 
began in 2004 to provide this assistance to 
councils. 

As part of the BPP: 

• 	 coastal councils are contacted before the 
beginning of each summer swimming 
season to discuss intended recreational 
monitoring and reporting programs 

• 	 a program review is undertaken by 
Beachwatch field officers during the 
summer season; it includes quality 
assurance of sampling techniques and 
advice on data management procedures 

• 	 the laboratories used by councils are 
included in a quality assurance program 
coordinated by Beachwatch 
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• 	 data are collated and uploaded to the 
Beachwatch database 

• 	 advice on reporting results to the 
community is provided. 

Data availability 
The annual BPP State of the Beaches reports 
are available on the Beachwatch website at 
www.environment.nsw.gov.au/beach/BPP 
.htm. Water quality data can also be 
downloaded from the Beachwatch website 
www.environment.nsw.gov.au/beachsoeapp/. 

Water quality analyses and assessment 
Two types of indicator bacteria, faecal 
coliforms and enterococci, were used to 
assess recreational water quality in the 
summer 2008–2009 programs, as 
recommended by the NHMRC Australian 
Guidelines for Recreational Use of Water 
(NHMRC 1990). These bacteria indicate the 
possible presence of waterborne pathogens, 
organisms that pose significant risks to 
human health. 

Faecal coliforms, also known as 
thermotolerant coliforms, are strongly 
associated with faecal waste and are 
therefore excellent indicators of recent 
faecal contamination. Faecal coliforms are 
not reliable indicators of aged faecal 
contamination owing to their short survival 
times in marine waters. 

Enterococci are a subgroup of faecal 
streptococci and, in contrast to faecal 
coliforms, survive for longer periods in 
seawater. Enterococci are thus good 
indicators of the presence of recent and 
aged faecal contamination. 

Owing to resource constraints and in some 
cases laboratory limitations, eight councils 
chose to analyse samples for only one type 
of indicator bacteria. Gosford, Newcastle 
and Bega tested for faecal coliforms only. 
Clarence Valley, Coffs Harbour, Kempsey, 
Wyong and Eurobodalla tested for 
enterococci only. 

From summer 2009–2010, recreational water 
quality will be assessed under the new 
NHMRC Guidelines for Managing Risks in 
Recreational Waters (NHMRC 2008). Under 
these guidelines, enterococcus is the single 
preferred indicator for the assessment of 

microbial contamination in recreational 
waters. Appendix B contains an overview of 
the new guidelines. 

Overview of findings  
Below is a summary of key findings for 
each council area. Detailed results for each 
council area are provided in Chapter 2, 
along with individual pages for each site. 

Ballina Shire Council 

Nine swimming locations were monitored 
in the Ballina Shire Council area between 
November 2008 and February 2009. Faecal 
coliform and enterococci samples were 
collected from all locations to assess 
compliance with NHMRC (1990) swimming 
water quality guidelines. 

The best performing swimming locations 
were: 

• 	 the ocean beaches of Seven Mile and 
Shelly 

• 	 Shaws Bay West and Shaws Bay East. 

These four locations complied with the 
swimming guidelines in all four months. 
A relatively high level of compliance was 
also recorded at all other sites. The three 
locations in Lake Ainsworth (South, West 
and East) and Shaws Bay North complied 
with the swimming guidelines in three of 
the four months. 

To inform the community of water quality 
results during the summer swimming 
season, Ballina Shire Council publishes 
weekly ‘star ratings’ in The Advocate and 
also issues regular media releases. 

Richmond Valley Council 

Faecal coliform and enterococci samples 
were collected from four swimming 
locations in the Richmond Valley Council 
area throughout the year, but only data 
from the summer swimming season 
(October 2008 to April 2009) are included in 
this report. 
The cleanest swimming locations during 
summer 2008–2009 were the three ocean 
beaches: 

• 	 Airforce Beach 

• 	 Main Beach 

• 	 Shark Bay. 
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These locations complied with the 
swimming guidelines in all seven months. 

A high level of compliance was also 
recorded in the Evans River, which 
complied in six of the seven months. The 
site failed the swimming guidelines in April 
2009 when elevated enterococci levels were 
recorded in response to heavy rainfall. 

Richmond Valley Council provides water 
quality data on their website as monthly 
‘star ratings’. Information is also provided 
to the community through media releases. 

Clarence Valley Council 

Ten swimming locations were monitored in 
the Clarence Valley Council area during 
summer 2008–2009. Enterococci samples 
were collected between October 2008 and 
March 2009 to assess compliance with the 
NHMRC (1990) swimming water quality 
guidelines. Sufficient samples to assess 
compliance were collected in only four 
months at Kolora Lake. 

The cleanest swimming locations were: 

• 	 Wooli Estuary North and Wooli Estuary 
South 

• 	 Lawrence and Ulmarra Jetty in the 
Clarence River. 

These four locations complied with the 
swimming guidelines in all six months. 

A relatively high level of compliance was 
also recorded at Kolora Lake which 
complied in three of four months, and Iluka 
Bay and Prince Street which complied in 
four of the six months. 

Maclean Jetty complied in three of the six 
months, with very low levels of compliance 
recorded at Corcoran Park (one in six 
months) and Grafton Sailing Club (zero in 
six months). 

Clarence Valley Council has erected 
warning signs at sites in Grafton that have 
low compliance. Further monitoring to 
identify the source of pollution at the 
Grafton Sailing Club has been undertaken 
but the results are inconclusive. 

Coffs Harbour City Council 

Seven swimming locations were monitored 
in the Coffs Harbour City Council area 

between the end of November 2008 and 
February 2009, the busiest months of the 
summer swimming season. Enterococci 
samples were collected from all sites to 
assess compliance with the NHMRC (1990) 
swimming water quality guidelines. 

The swimming sites were: 

• 	 Woolgoolga Main Beach 

• 	 Emerald Beach 

• 	 Diggers Beach 

• 	 Park Beach 

• 	 Jetty Beach 

• 	 Mid-Sawtell Beach 

• 	 Sawtell Rockpool. 

All seven locations passed the swimming 
guidelines in all three months. 

Kempsey Shire Council 

Enterococci samples were collected from ten 
swimming locations in the Kempsey Shire 
Council area between October 2008 and 
April 2009. The five samples required to 
assess compliance with the NHMRC 1990 
swimming water quality guidelines were 
not collected in all months. 

The cleanest swimming sites were: 

• 	 Grassy Head Beach 

• 	 Horseshoe Bay 

• 	 Trial Bay 

• 	 Hat Head Beach 

• 	 Killick Beach. 

These sites complied with the swimming 
water quality guidelines in all months in 
which compliance could be assessed. 

A high level of compliance was also 
recorded at Stuarts Point, which complied 
in three of the four months, and at 
Korogoro Creek, which complied in four of 
five months. 

Compliance was lower at the other creek 
swimming locations, with Killick Creek 
complying in three of six months, Back 
Creek complying in two of five months and 
Saltwater Creek complying in zero of four 
months. 
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Kempsey Shire Council regularly updates 
water quality data and star ratings 
information on its website, providing the 
community with ongoing information 
during the summer swimming season. 

Port Stephens Council 

Seven swimming locations were monitored 
in the Port Stephens Council area between 
October 2008 and April 2009. Faecal 
coliform and enterococci samples were 
collected to assess compliance with the 
NHMRC (1990) swimming water quality 
guidelines. 

The cleanest swimming locations were: 

• 	 Birubi Beach at the northern end of 
Stockton Bight 

• 	 Little Beach, Dutchmans Beach and 
Bagnalls Beach within Port Stephens 

• 	 Lemon Tree Passage Tidal Pool. 

All these locations complied with the 
swimming water quality guidelines in all 
seven months of the 2008–2009 summer 
swimming season. 

High levels of compliance were also 
recorded at Georges Reserve and Karuah 
Tidal Pool, which both complied in six of 
the seven months. 

Port Stephens Council issued joint media 
releases with DECC during the summer 
swimming season to provide the 
community with information on water 
quality at swimming sites. 

Newcastle City Council 

Newcastle City Council collected faecal 
coliform samples from four ocean baths to 
assess compliance with the NHMRC (1990) 
swimming water quality guidelines. 

Samples were collected throughout the year 
at two sites, but only results from the 2008– 
2009 summer swimming season are 
presented in this report. Insufficient 
samples to assess compliance were collected 
from Canoe Pool and Merewether Learners 
Pool in three months due to pool closures 
for cleaning. 

High levels of compliance were recorded at 
all sites. Newcastle Pool and Merewether 
Main Pool complied with the swimming 

water quality guidelines in all seven 
months. Canoe Pool and Merewether 
Learners Pool complied in all four months 
in which sufficient samples were collected. 

Newcastle City Council presented water 
quality results from the ocean baths at open 
community meetings throughout the 
summer season and issued joint media 
releases with DECC. 

Wyong Shire Council 

Twenty-nine swimming locations were 
monitored in the Wyong Shire Council area 
during the 2008–2009 summer swimming 
season. 

Faecal coliform and enterococci samples 
were collected at all locations from October 
2007 to April 2008 to assess compliance 
with NHMRC (1990) swimming water 
quality guidelines. 

The cleanest swimming sites in the Wyong 
Shire Council area were: 

• 	 the ocean beaches of Frazer, Birdie, 
Budgewoi, Lakes, Hargraves, Jenny 
Dixon, Cabbage Tree Bay, Lighthouse, 
Gravelly, Soldiers, North Entrance, The 
Entrance, Blue Bay, Toowoon Bay, 
Shelly, Blue Lagoon and Bateau Bay 

• 	 Summerland Point, Gwandalan and 
Chain Valley Bay in Lake Macquarie 

• 	 Elizabeth Bay in Lake Munmorah 

• 	 San Remo and Toukley Aquatic in Lake 
Budgewoi 

• 	 The Entrance Channel and Long Jetty in 
Tuggerah Lake. 

These swimming sites passed the NHMRC 
(1990) guidelines in all seven months of the 
2008–2009 swimming season. 

A high level of compliance was also 
recorded at Canton Beach in Tuggerah Lake 
which complied in six of the seven months. 

Tumbi Umbi Creek failed the swimming 
guidelines in all seven months of the 2008– 
2009 summer swimming season, and 
Ourimbah Creek and Wyong River failed in 
five of the seven months. Swimming at 
these locations should be avoided at all 
times. 
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Wyong Shire Council has initiated a 
number of management actions in response 
to these findings: erecting warning signs at 
Tumbi Umbi Creek, Ourimbah Creek and 
several estuarine swimming locations 
where there has been a history of failure to 
meet swimming guidelines, undertaking 
faecal sterol testing to identify the source of 
contamination and conducting additional 
sampling around Tuggerah Lake. 

Gosford City Council 

Twenty-two swimming locations were 
monitored in the Gosford City Council area 
between October 2008 and April 2009. 

Faecal coliform samples were routinely 
collected at all sites to assess compliance 
with NHMRC (1990) swimming water 
quality guidelines. 

The cleanest swimming locations were: 
• 	 the ocean beaches of Forresters, 

Wamberal, Terrigal, North Avoca, 
Avoca, Copacabana, McMasters, Killcare, 
Umina and Pearl 

• 	 Wamberal Lagoon 
• 	 Avoca Lake and Bulbararing in Avoca 

Lake 
• 	 Cockrone Lagoon 
• 	 Pearl Beach Rockpool. 

These locations all complied with the 
swimming water quality guidelines in all 
seven months of the 2008–2009 summer 
swimming season. 
A relatively high level of compliance was 
also recorded at Woy Woy Baths and 
Yattalunga Baths which complied in six of 
the seven months. 
The two locations in Terrigal Lagoon 
(Terrigal Sailboards and Terrigal 
Paddleboats) complied in five of seven 
months, as did Pretty Beach Baths and 
Davistown Baths. 
The lowest level of compliance was 
recorded at Ettalong Channel, which 
complied in four of the seven months. 
Very high faecal coliform levels 
(>10,000 cfu/100 mL) were recorded on two 
occasions in April 2009 following heavy 
rainfall. 

Gosford City Council provides water 
quality information to the community on its 
website. 

Shoalhaven City Council 

Ten ocean beaches were monitored in the 
Shoalhaven City Council area between 
December 2008 and February 2009, the 
three busiest months of the summer 
swimming season. Faecal coliform and 
enterococci samples were collected to assess 
compliance with NHMRC (1990) swimming 
water quality guidelines. 

The beaches were: 
• 	 Shoalhaven Heads 
• 	 Tilbury Cove 
• 	 Warrain 
• 	 Collingwood 
• 	 Cudmirrah 
• 	 Mollymook 
• 	 Rennies 
• 	 Racecourse 
• 	 Bawley 
• 	 Merry. 

All ten locations passed the swimming 
guidelines in all three months of the 2008– 
2009 summer swimming season. 

Shoalhaven City Council issued joint media 
releases with DECC during the summer 
swimming season to provide the 
community with information on water 
quality at swimming sites. Information was 
also provided on the Council’s website. 

Eurobodalla Shire Council 

Eleven swimming locations were monitored 
in the Eurobodalla Shire Council area 
during the 2008–2009 summer swimming 
season. Enterococci samples were collected 
between October 2008 and April 2009 to 
assess compliance with the NHMRC (1990) 
swimming water quality guidelines. 

The cleanest swimming locations were: 

• 	 the ocean beaches of Cookies, Casey, 
Malua Bay, Broulee, Bengello, Shelley, 
Tuross Main, Brou and Narooma Main 

• 	 Wagonga Inlet netted beach. 

These ten locations all complied with the 
swimming water quality guidelines in all 
seven months of the 2008–2009 summer 
swimming season. 

Summary ix 



 

 

Surf Beach passed the NHMRC (1990) 
guidelines in four of the seven months, 
failing the guidelines in December 2008, 
February 2009 and April 2009. In each case, 
the geometric mean enterococci level only 
just exceeded the guideline limit. 

Eurobodalla Shire Council issued joint 
media releases with DECC during the 
summer swimming season to provide the 
community with information on water 
quality at swimming sites. 

Bega Valley Shire Council 

Samples were collected from 20 swimming 
locations in the Bega Valley Shire Council 
area between the end of November 2008 
and early February 2009. Sufficient samples 
to assess compliance with the NHMRC 
(1990) swimming water quality guidelines 
were collected from Cuttagee Inlet in 
December 2008 and Bar Beach in January 
2009. Both locations passed the swimming 
water quality guidelines in that month. 

There were insufficient samples to assess 
compliance at the remaining sites, however 
levels of faecal coliforms measured at these 
locations were generally very low. 

Bega Valley Council issued joint media 
releases with DECC during the summer 
swimming season to provide the 
community with information on water 
quality at swimming sites. 

Response to rainfall 
Although monitoring during the 2008–2009 
swimming season focused on the 
assessment of guideline compliance, 
bacterial results were also plotted with 
rainfall and, where possible, an assessment 
of the impact of rainfall on recreational 
water quality was made. These trends are 
discussed on the individual beach pages 
and on the council summary pages. 

During the 2008–2009 summer season, some 
council areas recorded large or extended 
wet weather events. 

Slightly elevated bacterial levels (values 
above median and geometric mean 
guideline limits) were measured at many 
ocean beaches following heavy rainfall. 
However, these results were not necessarily 
indicative of sewage contamination (which 

for practical purposes is sometimes taken to 
be indicated by faecal coliform or 
enterococci levels of 1,000 cfu/100 mL or 
more). Diffuse sources of pollution within 
the catchment, such as animal droppings, 
may be the origin of the contamination. 

Bacterial levels at estuarine and coastal lake 
swimming locations showed a greater 
response to rainfall than those at the ocean 
beaches. Elevated levels of indicator 
bacteria were measured during and after 
rainfall at many locations, indicating 
varying degrees of sewage contamination. 
As a precaution, it is recommended that 
swimming at ocean beaches be avoided 
during, and for at least 24 hours after, 
rainfall and in estuaries and coastal lakes up 
to three days after rainfall. 

Quality assurance 
Quality assurance and quality control 
procedures were incorporated into all 
aspects of the monitoring programs, 
including: 

• 	 sampling 

• 	 laboratory analysis 

• 	 data management 

• 	 community reporting. 

The results of these assessments indicated 
that councils collected samples according to 
procedures, the microbiological data were 
reliable and the information reported to the 
community during the programs was 
accurate. 

Appendixes 
There are three appendixes to this report: 

• 	 Appendix A details the indicators and 
guidelines used to assess recreational 
water quality 

• 	 Appendix B provides an overview of the 
new NHMRC 2008 Guidelines for 
Managing Risks in Recreational Waters 

• 	 Appendix C lists further reading and 
information sources. 
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Chapter 1  
Introduction 

Overview of programs 
Twelve councils along the New South 
Wales coast participated in recreational 
water quality monitoring and reporting 
programs during the 2008–2009 summer 
swimming season in partnership with the 
(then) Department of Environment and 
Climate Change’s (DECC’s) Beachwatch 
Program. The councils were: 

• Ballina Shire Council 

• Richmond Valley Council 

• Clarence Valley Council 

• Coffs Harbour City Council 

• Kempsey Shire Council 

• Port Stephens Council 

• Newcastle City Council 

• Wyong Shire Council 

• Gosford City Council 

• Shoalhaven City Council 

• Eurobodalla Shire Council 

• Bega Valley Shire Council. 

Monitoring and reporting activities over the 
2008–2009 summer swimming season were 
fully funded by each council. DECC 
provided assistance with quality assurance, 
data management and reporting. 

Table 1 summarises the Beachwatch 
Partnership Programs (BPPs) undertaken 
during summer 2008–2009.  

A total of 143 swimming locations were 
monitored, including ocean beaches, 
freshwater lakes, tidal pools, bays, rivers, 
lagoons, harbour sites and estuarine sites. 

Owing to the resource-intensive nature of 
recreational water quality monitoring, some 
councils focused their resources on 
collection of samples during the busiest 
months of the summer season. This 
approach was supported by DECC. 

Monitoring was conducted to assess 
compliance with swimming water quality 
guidelines. Where possible, an assessment 
of the impact of rainfall on recreational 
water quality was also made. 

Table 1: Summary of Beachwatch Partnership Programs 

Council 
Period of 

monitoring 

Number of sites 

Ocean 
Beaches 

Tidal/Rock 
Pools 

Freshwater 
River/Creek 

/Lake 

Estuarine 
River/ 

Lake/Lagoon Total 
Ballina Nov 08 – Feb 09 2 0 3 4 9 
Richmond Valley Oct 08 – Apr 09 3 0 0 1 4 
Clarence Valley Oct 08 – Mar 09 0 0 6 4 10 
Coffs Harbour Nov 08 – Feb 09 6 1 0 0 7 
Kempsey Oct 08 – Apr 09 5 0 4 1 10 
Port Stephens Oct 08 – Apr 09 1 2 0 4 7 
Newcastle Oct 08 – Apr 09 0 4 0 0 4 
Wyong Oct 08 – Apr 09 17 0 3 9 29 
Gosford Oct 08 – Apr 09 10 5 0 7 22 
Shoalhaven Dec 08 – Feb 09 10 0 0 0 10 
Eurobodalla Oct 08 – Apr 09 10 1 0 0 11 
Bega Nov 08 – Feb 09 9 2 0 9 20 
Total 73 15 16 39 143 
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Report structure 

This Introduction provides background 
information on the BPP and its predecessor, 
the Beachwatch Partnership Pilot Program 
(BPPP), as well as the water quality 
indicators and guidelines used to assess 
beach water quality. 
Chapter 2 presents the findings from water 
quality monitoring in the 12 regional 
council areas in New South Wales. 
Chapter 3 describes the quality assurance 
(QA) program included in the Beachwatch 
Partnership Program to ensure that the data 
collected and presented are accurate and 
reliable. This includes QA of field sampling 
and microbiological analysis of beach water 
samples. 
There are three appendixes to this report. 

• 	 Appendix A gives details of the 
indicators and guidelines used to assess 
recreational water quality. 

• 	 Appendix B provides an overview of the 
new NHMRC 2008 Guidelines for 
Managing Risks in Recreational Waters. 
These guidelines were adopted for use in 
May 2009 and will be used to report 
recreational water quality beginning 
summer 2009–2010. 

• 	 Appendix C lists further reading and 
information sources. It is intended to 
point the reader towards other 
information relating to both bacterial 
pollution of waterways used for 
recreation and the human health risks it 
poses. 

Beachwatch Partnership Pilot Program 

The BPPP ran between 2002 and 2004 and 
was funded as part of the New South Wales 
Government’s $11.7-million Coastal 
Protection Package. The aim of the BPPP was 
to raise awareness of beach water quality 
issues, streamline testing along the New 
South Wales coast and increase community 
access to beach water quality information. 
The three key elements of the BPPP were: 

• 	 development of a water quality 
monitoring and reporting protocol to 
help councils design and run programs 

• 	 funded pilot monitoring and reporting 
programs to test all aspects of the 
protocol 

• 	 development of a training program to 
ensure future recreational monitoring 
and reporting are undertaken in a 
scientifically rigorous and credible 
manner. 

More information on the BPPP, including 
access to protocols and reports generated as 
part of the program, is available from 
www.environment.nsw.gov.au 
/beach/BWPilot.htm. 

Beachwatch Partnership Program 
Councils that participated in the BPPP 
identified a need for ongoing assistance 
with data management, community 
reporting and quality assurance. The 
Beachwatch Partnership Program (BPP) 
began in 2004 to provide this assistance to 
councils. 

As part of the BPP: 

• 	 coastal councils are contacted before the 
beginning of each summer swimming 
season to discuss intended recreational 
monitoring and reporting programs 

• 	 a program review is undertaken by 
Beachwatch field officers during the 
summer season; it includes quality 
assurance of sampling techniques and 
advice on data management procedures 

• 	 the laboratories used by councils are 
included in a quality assurance program 
coordinated by Beachwatch 

• 	 data are collated and uploaded to the 
Beachwatch database 

• 	 advice on reporting results to the 
community is provided. 

Data availability 
The annual BPP State of the Beaches reports 
are available on the Beachwatch website at 
www.environment.nsw.gov.au/beach/BPP.htm. 
Water quality data can also be downloaded 
from the Beachwatch website 
www.environment.nsw.gov.au/beachsoeapp/. 
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Water quality analyses 
Two types of indicator bacteria, faecal 
coliforms and enterococci, were used to 
assess recreational water quality in the 
summer 2008–2009 programs, as 
recommended by the NHMRC Australian 
Guidelines for Recreational Use of Water 
(NHMRC 1990). These bacteria indicate the 
possible presence of waterborne pathogens, 
organisms that pose significant risks to 
human health. 

Faecal coliforms, also known as 
thermotolerant coliforms, are strongly 
associated with faecal waste and are 
therefore excellent indicators of recent 
faecal contamination. Faecal coliforms are 
not reliable indicators of aged faecal 
contamination owing to their short survival 
times in marine waters. 

Enterococci are a subgroup of faecal 
streptococci and, in contrast to faecal 
coliforms, survive for longer periods in 
seawater. Enterococci are thus good 
indicators of the presence of recent and 
aged faecal contamination. 

Owing to resource constraints and in some 
cases laboratory limitations, eight councils 
chose to analyse samples for only one type 
of indicator bacteria. Gosford, Newcastle 
and Bega tested for faecal coliforms only. 
Clarence Valley, Coffs Harbour, Kempsey, 
Wyong and Eurobodalla tested for 
enterococci only. 

Recreational water quality guidelines 
Recreational water quality guidelines 
provide an indication of the probability of 
swimmers developing illnesses derived 
from the water, but the actual risk depends 
on many factors. These factors include, in 
particular, the bacterial indicator to 
pathogen ratio, which varies with time and 
is usually unknown. 

The NHMRC Australian Guidelines for 
Recreational Use of Water (NHMRC 1990) 
were used to assess recreational water 
quality in the BPP. 

Under the NHMRC (1990) guidelines, 
waters are considered to be unsuitable for 
swimming if, for five samples taken at 
regular intervals over a month: 

• 	 the median faecal coliform density 
exceeds 150 cfu/100 mL, or 

• 	 the second-highest faecal coliform 
density is equal to or greater than  
600 cfu/100 mL, or 

• 	 the geometric mean enterococci density 
exceeds 33 cfu/100 mL. 

From summer 2009–2010, recreational water 
quality will be assessed under the new 
NHMRC Guidelines for Managing Risks in 
Recreational Waters (NHMRC 2008). These 
guidelines are largely based on the World 
Health Organisation guidelines, published 
in October 2003 (WHO 2003). The 
assessment of microbial contamination in 
recreational waters under the new 
guidelines is outlined in Appendix B. 

Interpretation of results 
The findings in this report focus on bacterial 
results, which are indicators of the possible 
presence of sewage contamination. Data are 
interpreted in terms of guideline 
compliance and response to rainfall. 

Guideline compliance assessment 

Compliance with NHMRC (1990) 
swimming water quality guidelines is 
reported as a pass or a fail for each month. 
Guideline compliance assessments are 
useful for comparing sites and looking at 
temporal trends: 

• 	 Beaches that consistently pass the 
guidelines generally have excellent water 
quality and are affected by few sources 
of sewage pollution. 

• 	 Beaches that pass the guidelines in most 
months generally have good water 
quality but are affected by intermittent 
sources of pollution, generally related to 
rainfall. 

• 	 Beaches that consistently fail the 
guidelines have poor water quality and 
are generally subject to ongoing sewage 
pollution, for example from sewage 
treatment plant discharges or leachate 
from septic tanks, with contamination 
occurring in both wet and dry weather 
conditions. 
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Beach water quality can vary significantly 
over short periods of time owing to the 
impact of intermittent sources of pollution, 
such as those related to wet weather. These 
impacts may not be apparent from the 
guideline compliance results for several 
years, depending on the prevailing weather 
conditions. Guideline compliance results 
therefore tell only part of the story. 
Response to rainfall 

In order to assess the impact of wet 
weather-related pollution sources on 
swimming water quality, bacterial results 
were compared with daily rainfall 
measurements through time. Where 
elevated bacterial results were recorded 
during or immediately after rainfall, this is 
noted for each site. 

Rainfall data were obtained from the 
Bureau of Meteorology’s gauges in all 
council areas. 

Explanation of maps 
Maps have been provided in this report to 
indicate the locations of beaches, sampling 
sites, surf clubs, roads, stormwater drains 
and coastal sewage treatment plants. 

The maps also include land-use 
classifications such as parks and reserves 
and built-up areas, giving an indication of 
developed and undeveloped areas in each 
council region. 

Explanation of compliance graphs 
Compliance graphs have been generated for 
each council area to summarise compliance 
with NHMRC (1990) swimming water 
quality guidelines at each site. Compliance 
data are presented as the number of months 
complying with the guidelines out of the 
total number of months in which sufficient 
samples were collected to calculate 
compliance. 

A site is considered to pass only if levels of 
both faecal coliforms and enterococci meet 
the guidelines. If either bacterial indicator 
exceeds the guideline limits, then the site 
has failed for that month. 

Compliance results for each month for both 
faecal coliforms and enterococci are 
presented on the individual beach pages for 
each site. 

Explanation of timeseries graphs 
Timeseries graphs have been generated for 
each site; they show rainfall and water 
quality results through time over the 2008– 
2009 summer swimming season (Figure 1). 

The NHMRC (1990) guideline limits for 
faecal coliforms (for the median and 
second-highest result) and enterococci (for 
the geometric mean) have been included on 
the graphs for reference. These guidelines 
do not relate to individual samples, but they 
provide useful reference values for 
assessing data. 
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Figure 1: Example of timeseries plot 
Faecal coliforms and rainfall 
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Numbers have been added in bold type to explain the graph. The numbers represent: 
1 Individual sample results for faecal coliforms. 
2 Individual sample results for enterococci. 
3 The recreational water quality assessment criteria that should not be exceeded by the 

median faecal coliform level from five samples collected within one month. 
4 The recreational water quality assessment criteria that should not be exceeded by the 

second-highest faecal coliform level from five samples collected within one month. 
5 The recreational water quality assessment criteria that should not be exceeded by the 

geometric mean enterococci level from five samples collected within one month. 
6 Daily rainfall (mm). 
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Chapter 2 
Beachwatch Partnership Programs 

Summary of findings 
This section provides a summary of key 
findings from the Beachwatch Partnership 
Program during 2008–2009. Detailed results 
for each council area are provided in the 
following sections and supported by 
individual beach pages for each site. 

Ballina Shire Council 

Nine swimming locations were monitored 
in the Ballina Shire Council area between 
November 2007 and February 2008. Faecal 
coliform and enterococci samples were 
collected from all locations to assess 
compliance with NHMRC (1990) swimming 
water quality guidelines. 

A high level of compliance was recorded at 
all locations: 

Number of Months 
Site Complied Sampled 
Seven Mile Beach 4 4 
Shelly Beach 4 4 
Lake Ainsworth South 3 4 
Lake Ainsworth West 3 4 
Lake Ainsworth East 3 4 
Shaws Bay West 4 4 
Shaws Bay East 4 4 
Shaws Bay North 3 4 
The Serpentine 3 4 

Richmond Valley Council 

Faecal coliform and enterococci samples are 
collected from four swimming locations in 
the Richmond Valley Council area 
throughout the year, but only data from the 
summer swimming season (October 2008 to 
April 2009) are included in this report. 

A high level of compliance with the 
NHMRC (1990) swimming water quality 
guidelines was recorded at all locations: 

Number of Months 
Site Complied Sampled 
Airforce Beach 7 7 
Main Beach 7 7 
Shark Bay 7 7 
Evans River 6 7 

Clarence Valley Council 

Ten swimming locations were monitored in 
the Clarence Valley council area during 
summer 2008–2009. Enterococci samples 
were collected between November 2007 and 
March 2008 to assess compliance with the 
NHMRC (1990) swimming water quality 
guidelines. Sufficient samples to assess 
compliance were collected in only four 
months at Kolora Lake. 

The level of compliance varied: 
Number of Months 

Site Complied Sampled 
Iluka Bay 4 6 
Wooli Estuary North 6 6 
Wooli Estuary South 6 6 
Kolora Lake 3 4 
Maclean Jetty 3 6 
Lawrence 6 6 
Ulmarra Jetty 6 6 
Prince Street 4 6 
Grafton Sailing Club 0 6 
Corcoran Park 1 6 

Coffs Harbour City Council 

Seven swimming locations were monitored 
in the Coffs Harbour City Council area 
between the end November 2008 and 
February 2009. Enterococci samples were 
collected from all locations to assess 
compliance with NHMRC (1990) swimming 
water quality guidelines. Compliance was 
calculated for December 2008, January 2009 
and February 2009. 

A high level of compliance was recorded at 
all locations: 

Number of Months 
Site Complied Sampled 
Woolgoolga Main Beach 3 3 
Emerald Beach 3 3 
Diggers Beach 3 3 
Park Beach 3 3 
Jetty Beach 3 3 
Mid Sawtell Beach 3 3 
Sawtell Rockpool 3 3 
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Kempsey Shire Council 

Enterococci samples were collected from ten 
swimming locations in the Kempsey Shire 
Council area between October 2008 and 
April 2009. Sufficient samples to assess 
compliance with the NHMRC (1990) 
swimming water quality guidelines were 
not collected in all seven months. 

A consistently high level of compliance was 
recorded at the ocean beaches, with varying 
levels of compliance at the estuarine and 
creek locations: 

Number of Months 
Site Complied Sampled 
Grassy Head Beach 4 4 
Horseshoe Bay 4 4 
Trial Bay 4 4 
Hat Head Beach 4 4 
Killick Beach 5 5 
Stuarts Point 3 4 
Back Creek 2 5 
Killick Creek 3 6 
Saltwater Creek 0 4 
Korogoro Creek 4 5 

Port Stephens Council 

Seven swimming locations were monitored 
in the Port Stephens Council area between 
October 2008 and April 2009. Faecal 
coliform and enterococci samples were 
collected from all locations to assess 
compliance with NHMRC (1990) swimming 
water quality guidelines. 

High levels of compliance were recorded at 
all sites: 

Number of Months 
Site Complied Sampled 
Birubi Beach 7 7 
Little Beach 7 7 
Bagnalls Beach 7 7 
Dutchmans Beach 7 7 
Georges Reserve 6 7 
Karuah Tidal Pool 6 7 
Lemon Tree Passage 7 7 

Newcastle City Council 

Newcastle City Council routinely tests 
water quality at four ocean baths. Faecal 
coliform samples are collected year-round 
at two sites, but only data collected over the 
2008–2009 summer swimming season are 
presented in this report. 

A high level of compliance with the 
NHMRC (1990) swimming water quality 
guidelines was recorded at all sites: 

Site Number of Months 
Complied Sampled 

Newcastle Baths 7 7 
Canoe Pool 4 4 
Merewether Learners Pool 4 4 
Merewether Main Pool 7 7 

Due to pool closures for cleaning, 
insufficient samples to assess compliance 
were collected from Canoe Pool and 
Merewether Learners Pool in three months 
(February, March and April 2009). 

Wyong Shire Council 

Twenty-nine swimming locations were 
monitored in the Wyong Shire Council area 
between October 2008 and April 2009. 
Enterococci samples were collected from all 
locations to assess compliance with 
NHMRC (1990) swimming water quality 
guidelines. 

With the exception of three locations, high 
levels of compliance were recorded: 

Number of Months 
Site Complied Sampled 

Frazer Beach 7 7 
Birdie Beach 7 7 
Budgewoi Beach 7 7 
Lakes Beach 7 7 
Hargraves Beach 7 7 
Jenny Dixons Beach 7 7 
Cabbage Tree Bay 7 7 
Lighthouse Beach 7 7 
Gravelly Beach 7 7 
Soldiers Beach 7 7 
North Entrance 7 7 
The Entrance 7 7 
Blue Bay 7 7 
Toowoon Bay 7 7 
Shelly Beach 7 7 
Blue Lagoon 7 7 
Bateau Bay Beach 7 7 
Summerland Point 7 7 
Gwandalan 7 7 
Chain Valley Bay 7 7 
Elizabeth Bay 7 7 
San Remo 7 7 
Toukley Aquatic 7 7 
Canton Beach 6 7 
The Entrance Channel 7 7 
Long Jetty 7 7 
Wyong River 2 7 
Ourimbah Creek 2 7 
Tumbi Umbi Creek 0 7 

Swimming at Wyong River, Ourimbah 
Creek and Tumbi Umbi Creek should be 
avoided at all times. 
Wyong Shire Council has erected warning 
signs at Tumbi Umbi Creek, Ourimbah 
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Creek and several estuarine swimming 
locations where there has been a history of 
failure to meet swimming guidelines. 
Council has also undertaken faecal sterol 
testing to identify the source of 
contamination and has conducted 
additional sampling around Tuggerah Lake. 

Gosford City Council 

Twenty-two swimming locations were 
monitored in the Gosford City Council area 
between October 2008 and April 2009. 

Faecal coliform samples were collected at all 
sites to assess compliance with NHMRC 
(1990) swimming water quality guidelines.  

High levels of compliance were recorded at 
all ocean beaches and most estuarine 
swimming locations: 

Number of Months 
Site Complied Sampled 
Forresters Beach 7 7 
Wamberal Beach 7 7 
Terrigal Beach 7 7 
North Avoca Beach 7 7 
Avoca Beach 7 7 
Copacobana Beach 7 7 
McMasters Beach 7 7 
Killcare Beach 7 7 
Umina Beach 7 7 
Pearl Beach 7 7 
Wamberal Lagoon 7 7 
Terrigal Paddleboats 5 7 
Terrigal Sailboards 5 7 
Avoca Lake 7 7 
Bulbararing 7 7 
Cockrone Lagoon 7 7 
Ettalong Channel 4 7 
Pretty Beach Baths 5 7 
Pearl Beach Rockpool 7 7 
Woy Woy Baths 6 7 
Davistown Baths 5 7 
Yattalunga Baths 6 7 

Shoalhaven City Council 

Ten ocean beaches were monitored in the 
Shoalhaven City Council area. Faecal 
coliform and enterococci samples were 
collected from all locations between 
December 2008 and February 2009 to assess 
compliance with NHMRC (1990) swimming 
water quality guidelines. 

High levels of compliance were recorded at 
all locations: 

Site Number of Months 
Complied Sampled 

Shoalhaven Heads Beach 3 3 
Tilbury Cove 3 3 
Warrain Beach 3 3 
Collingwood Beach 3 3 
Cudmirrah Beach 3 3 
Mollymook Beach 3 3 
Rennies Beach 3 3 
Racecourse Beach 3 3 
Bawley Point Beach 3 3 
Merry Beach 3 3 

Eurobodalla Shire Council 

Enterococci samples were collected from 
11 swimming locations in the Eurobodalla 
Shire Council area during the 2008–2009 
summer swimming season. 

High levels of compliance with the NHMRC 
(1990) swimming water quality guidelines 
were recorded at all but one site: 

Number of Months 
Site Complied Sampled 

Cookies Beach 7 7 
Casey Beach 7 7 
Surf Beach 4 7 
Malua Bay Beach 7 7 
Broulee Beach 7 7 
Bengello Beach 7 7 
Shelley Beach 7 7 
Tuross Main Beach 7 7 
Brou Beach 7 7 
Narooma Main 
Beach 7 7 

Wagonga Inlet 7 7 

Surf Beach failed the swimming guidelines 
in December 2008, February 2009 and April 
2009. In each case, the geometric mean 
enterococci level only just exceeded the 
guideline limit. 

Bega Valley Shire Council 

Faecal coliform samples were collected from 
20 swimming locations in the Bega Valley 
Shire Council between the end of November 
2008 and early February 2009. 
Sufficient samples to assess compliance 
with NHMRC (1990) guidelines were 
collected from Cuttagee Inlet in December 
2008 and Bar Beach in January 2009. Both 
sites complied with the guidelines in those 
months. 
There were insufficient samples to assess 
compliance at the remaining 19 sites, 
however, levels of faecal coliforms 
measured at these locations were generally 
low. 
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Ballina Shire Council 
Ocean beaches: Seven Mile, Shelly. Freshwater lake: Lake Ainsworth (South, East and West). 
Estuaries: Shaws Bay (North, East and West), The Serpentine. 
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Local government area description 
Ballina Shire is located on the New South 
Wales Far North Coast and covers an area 
of 487 square kilometres. Its coastal waters 
extend from Seven Mile Beach in the north 
to Wardell in the south. 
Land use is predominantly rural and more 
than 80 square kilometres of rural land lies 
along the coast. The main commercial 
activities are agriculture, tourism and 
fishing, with a growing sector of primary 
goods production. 

Approximately 41,500 people live in the 
Shire and more than half live within ten 
kilometres of the coast (Ballina Shire 
Council 2008). 

The major towns in the region are Ballina, 
Lennox Head, Alstonville, Wollongbar and 
Wardell. Two significant tributaries to the 
Richmond River in the Shire are Emigrant 
Creek and North Creek, both of which enter 
the estuary at Ballina (Ballina Shire Council 
2004). 

Research by Tourism Australia indicates 
that, on average each year, 252,000 people 
holiday in the Ballina Shire and a further 
349,000 people visit for the day. ‘Going to 
the beach’ is listed as a top activity by more 
than 80% of international tourists and 40% 
of domestic tourists holidaying in the area 
(Tourism Research Australia, 2008). 

Program outline 
Ballina Shire Council monitored nine 
locations over the 2008–2009 summer 
swimming season. These were the ocean 
beaches of Seven Mile and Shelly, three sites 
in Lake Ainsworth, one site at The 
Serpentine and three sites in Shaws Bay. 

All locations have been monitored since 
summer 2002–2003 and the results have 
been reported in the State of the Beaches 
reports for these years (DEC 2004b, 2004c, 
2006a, 2006b, DECC 2007 and DECC 2008). 

Monitoring in the Shire was conducted 
during the four busiest months of the 
summer swimming season: November, 
December, January and February. Faecal 
coliform and enterococci samples were 
collected to assess compliance with the 
NHMRC (1990) swimming water quality 

guidelines, with five samples collected in all 
months. 

Ballina Shire Council publishes ‘star ratings’ 
in The Advocate, and also issues regular 
media releases during the summer 
swimming season. 

Rainfall 
Rainfall data presented in the timeseries 
plots were obtained from the Bureau of 
Meteorology’s gauge at Ballina Airport. 

Ocean beaches 
Guideline compliance assessment 

Seven Mile and Shelly beaches complied 
with the NHMRC (1990) swimming water 
quality guidelines in all four months 
monitored over the 2008–2009 summer 
season (Figure 2). 

High levels of compliance have consistently 
been recorded at these beaches over the last 
six summer seasons (DEC 2004b, 2004c, 
2006a, 2006b, DECC 2007 and DECC 2008). 

Response to rainfall 

The levels of indicator bacteria measured at 
Seven Mile Beach over this summer 
swimming season were generally very low. 
Faecal coliform and enterococci levels were 
also low at Shelly Beach, with a single 
elevated result recorded in early February 
2009 in response to rainfall. 

Results from previous monitoring show 
generally low bacterial levels, with little 
evidence of sewage contamination at these 
sites (DEC 2004b, 2004c, 2006a and 2006b, 
DECC 2007 and DECC 2008) 

Lake Ainsworth 
Guideline compliance assessment 

Levels of faecal coliforms and enterococci 
were measured in the southern corner and 
in the east and west of Lake Ainsworth. 

All three locations complied with the 
NHMRC (1990) swimming water quality 
guidelines in three of the four months. Lake 
Ainsworth West failed the guidelines in 
January 2009, and Lake Ainsworth East and 
South failed the guidelines in February 
2009. All sites failed because of elevated 
levels of enterococci. 

Beachwatch Partnership Program – State of the Beaches 2008–2009 10 



 

 

 

 

Response to rainfall 

Slightly elevated levels of enterococci were 
measured at all three Lake Ainsworth sites 
in response to heavy rainfall. 

The Serpentine 
Guideline compliance assessment 

The Serpentine is a popular swimming 
location situated in a tributary of the 
Richmond River. The site passed NHMRC 
(1990) swimming water quality guidelines 
in three of the four months. The site failed 
to comply with guidelines in February 2009 
owing to elevated levels of enterococci 
following rainfall. 

Response to rainfall 

Slightly elevated levels of indicator bacteria 
were measured at The Serpentine on several 
occasions following heavy rainfall. 

Wet weather data collected between 
October 2002 and July 2003 indicated that 
swimming in The Serpentine should be 
avoided during, and for three days 
following, heavy rainfall (DEC 2004b). 

Shaws Bay 
Guideline compliance assessment 

Shaws Bay is located at the mouth of the 
Richmond River. Three locations were 
monitored: the north, east and west sides of 
the bay. 

Shaws Bay East and Shaws Bay West 
complied with the NHMRC (1990) 
swimming guidelines in all four months. 
Shaws Bay North failed in December 2008 
owing to elevated levels of enterococci. 

High levels of compliance have been 
recorded at these sites over the previous six 
summer seasons (DEC 2004b, 2004c, 2006a, 
2006b, DECC 2007 and DECC 2008). 

Response to rainfall 

Faecal coliform levels at all three locations 
were generally low during dry weather 
conditions, with slightly elevated results 
recorded on a number of occasions, 
generally in response to rainfall. 

Levels of enterococci at Shaws Bay East and 
Shaws Bay West occasionally exceeded the 
geometric mean guideline value in response 
to rainfall. Enterococci levels at Shaws Bay 
North exceeded the geometric mean 
guideline value more frequently than the 
other two sites, with most elevated readings 
in response to rainfall. 

Wet weather monitoring between October 
2002 and July 2003 indicated that elevated 
bacterial levels are present in the bay for up 
to two days following heavy rainfall 
(DEC 2004b). Swimming in the bay should 
be avoided during, and for at least 48 hours 
following, heavy rainfall. 
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Figure 2: Summary of compliance with NHMRC (1990) microbiological guidelines for 
swimming at Ballina Shire Council swimming sites during the 2008–2009 summer 
swimming season 
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Seven Mile Beach 
See page 9 for key to map 

Description	 Seven Mile Beach is a long shore beach that 
extends for over eight kilometres. It is of 
considerable economic importance, forming 
the basis of tourism to the region. The beach 
is used throughout the year, but is 
particularly popular during the summer 
period. There are numerous facilities, 
including car parks and a surf club. The 
sampling site is located adjacent to the surf 
club at the southern end of the beach. 

Pollution sources	 Urban stormwater from the town of Lennox 
Head has a potential impact upon the waters 
at this site. A gross pollutant trap has been 
installed at the stormwater outlet, reducing 
the amount of litter, sediment and other 
pollutants discharged to the beach. Other 
pollution sources include general litter and 
faecal deposits from domestic animals. 

Compliance	 Seven Mile Beach complied with NHMRC (1990) swimming guidelines in all four 
months monitored in the 2008–2009 summer swimming season. 

Compliance with NHMRC (1990) swimming guidelines at Seven Mile Beach 
NOV ’08 DEC ’08 JAN ’09 FEB ’09 

FC PASS PASS PASS PASS 
ENT PASS PASS PASS PASS 

Timeseries plots 	 Levels of faecal coliforms and enterococci were consistently low over the 
monitoring period. 
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Shelly Beach 
See page 9 for key to map 

Description	 Shelly Beach faces south-east and is 
approximately 700 metres long. It is 
backed by a narrow coastal reserve and 
urban development. Carparks are 
situated at each end of the beach and 
the surf club is located at the southern 
end. Shelly Beach is the main swimming 
beach for Ballina and is significant for 
local tourism. 

Pollution sources	 During wet weather, stormwater from the 
wetland behind Shelly Beach flows to 
the southern end of the beach, adjacent 
to the rock platform. The wetland is 
affected by urban stormwater runoff. A 
sewage pumping station located 
adjacent to the wetland is also a 
potential source of pollution. General 
litter is a further source of contamination 
at this site. 

Compliance	 Shelly Beach complied with NHMRC (1990) swimming guidelines in all four 
months monitored in the 2008–2009 summer swimming season. 

Compliance with NHMRC (1990) swimming guidelines at Shelly Beach 
NOV ’08 DEC ’08 JAN ’09 FEB ’09 

FC PASS PASS PASS PASS 
ENT PASS PASS PASS PASS 

Timeseries plots 	 Levels of faecal coliforms and enterococci were generally low over the monitoring 
period. A single elevated result was measured in early February 2009 in response 
to rainfall. 
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Lake Ainsworth, East 
See page 9 for key to map 

Description	 The sampling site is located on the 
eastern side of Lake Ainsworth, a coastal 
freshwater lake. The lake is situated to 
the west of Seven Mile Beach and north 
of the township of Lennox Head. The 
lake is used extensively and is of high 
social and economic importance. 

Pollution sources	 Urban stormwater runoff enters the lake 
during wet weather through a number of 
stormwater drains. There is a history of 
blue-green algal blooms at the site that 
pose a potential health risk for lake 
users. 

Compliance	 Lake Ainsworth East complied with 
NHMRC (1990) swimming guidelines in 
three of the four months monitored in the 
2008–2009 summer swimming season. 
The site failed the guidelines in February 
2009 owing to elevated levels of 
enterococci. 

Compliance with NHMRC (1990) swimming guidelines at Lake Ainsworth East 
NOV ’08 DEC ’08 JAN ’09 FEB ’09 

FC PASS PASS PASS PASS 
ENT PASS PASS PASS FAIL 

Timeseries plots 	 Levels of faecal coliforms on the eastern side of Lake Ainsworth remained below 
the guideline values during the monitoring period. Enterococci levels just 
exceeded the geometric mean guideline on a number of occasions, generally in 
response to rainfall. 
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Lake Ainsworth, South 
See page 9 for key to map 

Description	 The sampling site is located at the main 
swimming site in the south of Lake 
Ainsworth, a coastal freshwater lake. The 
lake is situated to the west of Seven Mile 
Beach and north of the township of 
Lennox Head. The lake is used 
extensively and is of high social and 
economic importance. 

Pollution sources	 Urban stormwater runoff enters the lake 
during wet weather through a number of 
stormwater drains. There is a history of 
blue-green algal blooms at the site that 
pose a potential health risk for lake users. 

Compliance	 Lake Ainsworth South complied with 
NHMRC (1990) swimming guidelines in 
three of the four months monitored in the 
2008–2009 summer swimming season. 
The site failed the guidelines in February 
2009 owing to elevated levels of 
enterococci. 

Compliance with NHMRC (1990) swimming guidelines Lake Ainsworth South 
NOV ’08 DEC ’08 JAN ’09 FEB ’09 

FC PASS PASS PASS PASS 
ENT PASS PASS PASS FAIL 

Timeseries plots 	 Bacterial levels on the southern side of Lake Ainsworth generally remained below 
the guideline values during the monitoring period. Slightly elevated results were 
recorded in early February 2009 in response to heavy rainfall. 
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Lake Ainsworth, West 
See page 9 for key to map 

Description	 The sampling site is located on the 
western shore of Lake Ainsworth, a 
coastal freshwater lake. The lake is 
situated to the west of Seven Mile Beach 
and north of the township of Lennox 
Head. The lake is used extensively and 
is of high social and economic 
importance. 

Pollution sources	 Urban stormwater runoff enters the lake 
during wet weather through a number of 
stormwater drains. There is a history of 
blue-green algal blooms at the site that 
pose a potential health risk for lake 
users. 

Compliance	 Lake Ainsworth West complied with 
NHMRC (1990) swimming guidelines in 
three of the four months monitored in the 
2008–2009 summer swimming season. 
The site failed the guidelines in January 
2009 owing to elevated levels of enterococci. 

Compliance with NHMRC (1990) swimming guidelines at Lake Ainsworth West 
NOV ’08 DEC ’08 JAN ’09 FEB ’09 

FC PASS PASS PASS PASS 
ENT PASS PASS FAIL PASS 

Timeseries plots 	 Bacterial levels on the western side of Lake Ainsworth generally remained below 
the guideline values during the monitoring period. Elevated faecal coliform levels 
were recorded on two occasions in January 2009 during dry weather conditions. 
Enterococci levels exceeded the geometric mean on three occasions. 
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Shaws Bay, North 
See page 9 for key to map 

Description	 The sampling site is located in the north 
of Shaws Bay, an inlet near the mouth of 
the Richmond River. A wall protects the 
bay but allows tidal flushing. The bay is 
of great importance to local caravan 
parks and is used primarily for 
swimming. 

Pollution sources	 There are several major stormwater 
outlets in the vicinity of the site, as well 
as numerous small drains. Previous 
monitoring has revealed faecal 
contamination and nutrients in the 
stormwater. Gross pollutant traps have 
been installed, reducing the amounts of 
litter, sediment and other pollutants 
discharged to the bay. 

Compliance	 Shaws Bay North complied with NHMRC 
(1990) swimming guidelines in three of 
the four months monitored in the 2008– 
2009 summer swimming season. The site failed the guidelines in December 2008 
owing to elevated levels of enterococci. 

Compliance with NHMRC (1990) swimming guidelines at Shaws Bay North 
NOV ’08 DEC ’08 JAN ’09 FEB ’09 

FC PASS PASS PASS PASS 
ENT PASS FAIL PASS PASS 

Timeseries plots 	 Levels of faecal coliforms and enterococci at Shaws Bay North exceeded the 
guideline limits on a number of occasions during the monitoring period, with most 
elevated results recorded in response to rainfall. 
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Shaws Bay, East 
See page 9 for key to map 

Description	 The sampling site is located on the 
eastern side of Shaws Bay, an inlet near 
the mouth of the Richmond River. A 
training wall protects the bay but allows 
tidal flushing. The bay is of great 
importance to local caravan parks and is 
used primarily for swimming. 

Pollution sources	 There are several major stormwater 
outlets in the vicinity of the site, as well 
as numerous small drains. Previous 
monitoring has revealed faecal 
contamination and nutrients in the 
stormwater. Gross pollutant traps have 
been installed, reducing the amounts of 
litter, sediment and other pollutants 
discharged to the bay. 

Compliance	 Shaws Bay East complied with NHMRC 
(1990) swimming guidelines in all four 
months monitored in the 2008–2009 summer swimming season. 

Compliance with NHMRC (1990) swimming guidelines at Shaws Bay East 
NOV ’08 DEC ’08 JAN ’09 FEB ’09 

FC PASS PASS PASS PASS 
ENT PASS PASS PASS PASS 

Timeseries plots 	 Levels of faecal coliforms at Shaws Bay East remained below guideline limits 
throughout the monitoring period. Enterococci levels more frequently exceeded 
the geometric mean guideline limit, usually in response to heavy rainfall. 
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Shaws Bay, West 
See page 9 for key to map 

Description	 The sampling site is located on the western 
side of Shaws Bay, an inlet near the mouth 
of the Richmond River. A training wall 
protects the bay but allows tidal flushing. 
The bay is of high importance to local 
caravan parks and is used primarily for 
swimming. 

Pollution sources	 There are several major stormwater outlets 
in the vicinity of the site, as well as 
numerous small drains. Previous 
monitoring has revealed faecal 
contamination and nutrients in the 
stormwater. Gross pollutant traps have 
been installed, reducing the amounts of 
litter, sediment and other pollutants 
discharged to the bay. 

Compliance	 Shaws Bay West complied with NHMRC 
(1990) swimming guidelines in all four 
months monitored in the 2008–2009 
summer swimming season. 

Compliance with NHMRC (1990) swimming guidelines at Shaws Bay West 
NOV ’08 DEC ’08 JAN ’09 FEB ’09 

FC PASS PASS PASS PASS 
ENT PASS PASS PASS PASS 

Timeseries plots 	 Levels of faecal coliforms and enterococci at Shaws Bay West generally 
remained below the median guideline level during the monitoring period. Elevated 
bacterial levels were measured in early February 2009 in response to rainfall. 
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The Serpentine 
See page 9 for key to map 

Description	 The Serpentine is situated in North 
Creek, a tributary of the Richmond River. 
It is a popular swimming and fishing 
location for local residents, tourists, and 
particularly families, over the summer 
months. The shore is lined with urban 
development. The waterway is 
characterised by flat, shallow sandbars. 
The sampling site is located between two 
stormwater outlets. 

Pollution sources	 Urban stormwater runoff may affect the 
site, especially during wet weather. Rural 
and industrial land uses in the upper 
catchments may also affect water quality 
during wet weather. General litter and 
domestic pet droppings are further 
potential pollutants. 

Compliance	 The Serpentine complied with NHMRC 
(1990) swimming guidelines in three of 
the four months monitored in the 2008–2009 summer swimming season.The site 
failed the guidelines in February 2009 owing to elevated levels of enterococci. 

Compliance with NHMRC (1990) swimming guidelines at The Serpentine 
NOV ’08 DEC ’08 JAN ’09 FEB ’09 

FC PASS PASS PASS PASS 
ENT PASS PASS PASS FAIL 

Timeseries plots 	 Levels of faecal coliforms and enterococci at The Serpentine exceeded the 
median guideline levels on a number of occasions during the monitoring period, 
with most elevated results recorded following rainfall. 
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Richmond Valley Council 
Ocean beaches: Airforce, Main, Shark Bay. Estuaries: Evans River 
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Local government area description 

Richmond Valley Council is located on the 
Far North Coast of New South Wales and 
covers an area of 3,051 square kilometres. 
The council area has approximately 35 
kilometres of coastline, of which almost 27 
kilometres is contained within National 
Parks. 

The Council area stretches 85 kilometres 
inland to the Great Dividing Range and 
comprises natural bushland, timber 
country, grazing land, sugar cane 
plantations and coastal heath. 

The population of the area is just over 
20,000, with population centres at Casino, 
Evans Head and the villages of Coraki, 
Woodburn and Broadwater/Rileys Hill. 
Population is estimated to be currently 
growing at a rate of 2% each year 
(Richmond Valley Council 2006). 

Research by Tourism Australia indicates 
that, on average each year more than 
100,000 people holiday in the Richmond 
Valley and a further 150,000 people visit for 
the day. ‘Going to the beach’ is listed as a 
top activity by more than 35% of domestic 
tourists holidaying in the area (Tourism 
Research Australia, 2008). 

Program outline 
Four swimming locations were monitored 
in the Richmond Valley council area during 
summer 2008–2009. The sites were three 
ocean beaches and an estuarine swimming 
location in Evans River. 

Faecal coliform and enterococci samples 
were collected between October 2008 and 
April 2009 to assess compliance with 
NHMRC (1990) swimming water quality 
guidelines. It should be noted that the five 
samples necessary to calculate compliance 
were not collected in all months. Where 
only four samples were collected, the closest 
sample in time from an adjacent month was 
’borrowed’ in order to provide the five data 
points required. 

Rainfall 
Rainfall data presented in the timeseries 
plots were obtained from the Bureau of 
Meteorology’s gauges at Evans Head RAAF 
Bombing Range. 

Ocean beaches 
Guideline compliance 

Airforce Beach, Main Beach and Shark Bay 
consistently complied with the NHMRC 
swimming water quality guidelines in all 
seven months of the 2008–2009 summer 
season (Figure 3). 

Response to rainfall 

Water quality at the ocean beaches 
generally showed little response to rainfall, 
with only slightly elevated levels of faecal 
coliform and enterococci measured in 
response to heavy rain. 

Evans River 
Guideline compliance 

The swimming location on the Evans River 
also had a high level of compliance with the 
NHMRC (1990) swimming water quality 
guidelines. The site was suitable for 
swimming in six of the seven months of the 
2008–2009 summer swimming season, 
failing the guidelines in April 2009 owing to 
elevated levels of enterococci. 

Response to rainfall 

Water quality in the Evans River showed 
some response to rainfall, with elevated 
bacterial levels recorded in April 2009 
during wet weather conditions. 
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Figure 3: Summary of compliance with NHMRC (1990) microbiological guidelines for 
swimming at Richmond Valley Council swimming sites during the 2008–2009 summer 
swimming season 
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Airforce Beach 

Description Airforce Beach is located on a 31 
kilometre stretch of beach between 
Richmond River in the north and Evans 
River in the south. This is the second 
longest beach in New South Wales. The 
sampling site is located directly adjacent 
to the 4WD beach access track on 
Terrace Street at Evans Head. 

Pollution sources Potential pollution sources at this 
location include litter, fishing waste and 
fuel spills/leaks from 4WD traffic. 

Compliance Airforce Beach was monitored between 
October 2008 and April 2009 and 
complied with NHMRC (1990) swimming 
guidelines in all seven months of the 
2008–2009 summer swimming season. 

See page 22 for key to map 

Compliance with NHMRC (1990) swimming guidelines at Airforce Beach 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

FC PASS* PASS* PASS* PASS* PASS* PASS* PASS* 
ENT PASS* PASS* PASS* PASS* PASS* PASS* PASS* 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of faecal coliforms and enterococci were generally very low over the 
monitoring period, with slightly elevated results recorded in April 2009 in response 
to heavy rainfall. 
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Main Beach 

Description	 Main Beach is located at the southern 
end of a 31 kilometre stretch of beach 
between Richmond River in the north and 
Evans River in the south. This is the 
second longest beach in New South 
Wales. The sampling site is located 
directly in front of the Evans Head– 
Casino Surf Life Saving Club on Captain 
Cook Drive at Evans Head. 

Pollution sources	 Potential pollution sources at this location 
include litter and stormwater discharges 
from the Evans River. Bather shedding 
may also be a source of faecal 
contamination when large numbers of 
swimmers use the beach during holiday 
periods. 

Compliance 	 Main Beach was monitored between 
October 2008 and April 2009 and 
complied with NHMRC (1990) swimming 
guidelines in all seven months of the 2008–2009 summer swimming season. 

Compliance with NHMRC (1990) swimming guidelines at Main Beach 

See page 22 for key to map 

OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 
FC PASS* PASS* PASS* PASS* PASS* PASS* PASS* 
ENT PASS* PASS* PASS* PASS* PASS* PASS* PASS* 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of faecal coliforms and enterococci were generally very low over the 
monitoring period, with slightly elevated results recorded on a number of 
occasions in response to heavy rainfall. 
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Shark Bay 

Description	 Shark Bay is a small beach located 
between the southern entrance wall to 
the Evans River and the cliffs below 
Razorback Lookout. There is good 
access to the beach with parking 
available, making it a popular beach for 
fishing, picnics and swimming. Samples 
are collected from the middle of the 
beach. 

Pollution sources	 Potential pollution sources at this 
location include litter and stormwater 
from the Evans River. Bather shedding 
may also be a source of faecal 
contamination when large numbers of 
swimmers use the beach during holiday 
periods. 

Compliance 	 Shark Bay was monitored between 
October 2008 and April 2009 and 
complied with NHMRC (1990) swimming guidelines in all seven months of the 
2008–2009 summer swimming season. 

Compliance with NHMRC (1990) swimming guidelines at Shark Bay 

See page 22 for key to map 

OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 
FC PASS* PASS* PASS* PASS* PASS* PASS* PASS* 
ENT PASS* PASS* PASS* PASS* PASS* PASS* PASS* 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of faecal coliforms remained low over the monitoring period, with all values 
below the guideline levels. Levels of enterococci were generally low, with a 
slightly elevated result recorded in April 2009 in response to heavy rainfall. 
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Evans River 
See page 22 for key to map 

Description	 The Evans River is approximately 20 
kilometres long, with the entrance at the 
town of Evans Head. The sampling site is 
located near the stormwater outlet 
adjacent to the rotunda in the Silver 
Sands Caravan Park, Park St, Evans 
Head. 

Pollution sources	 Potential pollution sources at this location 
include litter, fishing waste, pollution from 
stormwater drains, septic waste, fuel and 
oil from passing boats, onsite sewage 
treatment systems and runoff from 
agricultural activities within the upper 
catchment. 

Compliance 	 Evans River was monitored between 
October 2008 and April 2009 and 
complied with NHMRC (1990) swimming 
guidelines in six of the seven months of 
the 2008–2009 summer swimming 
season. The site failed in April 2009 owing to elevated levels of enterococi. 

Compliance with NHMRC (1990) swimming guidelines at Evans River 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

FC PASS* PASS* PASS* PASS* PASS* PASS* PASS* 
ENT PASS* PASS* PASS* PASS* PASS* PASS* FAIL* 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of faecal coliforms and enterococci were slightly higher in the Evans River 
than in the ocean beaches, with elevated bacterial levels recorded in April 2009 in 
response to heavy rainfall. 
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Clarence Valley Council 
Estuarine beaches: Iluka Bay, Wooli Estuary North, Wooli Estuary South. Lagoons: Kolora Lake. 
Riverine swimming sites: Maclean Jetty, Lawrence, Ulmarra Jetty, Corcoran Park, Grafton Sailing Club, 
Prince Street (Grafton). 
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Local government area description 

Clarence Valley Council extends from the 
temperate New England Plateau to the 
rugged Gibraltar Ranges, through rural 
lands and river plains to 80 kilometres of 
coastline. The council area covers almost 
11,000 square kilometres and has a total 
population of approximately 49,000. 

Clarence Valley Council is the largest local 
government area in the northern rivers 
region, covering 51% of the land area. The 
region has significant agricultural areas as 
well as extensive areas of National Parks 
and State Forests. 

The Clarence River is the area’s most 
significant natural feature, stretching over 
400 kilometres from the Queensland border 
to Yamba (Clarence Valley Council 2004). 

Research by Tourism Australia indicates 
that, on average each year, 450,000 people 
holiday in the Clarence Valley Council area 
and a further 362,000 people visit for the 
day. ‘Going to the beach’ is listed as a top 
activity by almost 80% of international 
tourists and 40% of domestic tourists 
holidaying in the area (Tourism Research 
Australia, 2008). 

Program outline 
Ten swimming locations were monitored in 
the Clarence Valley council area during 
summer 2008–2009. The sites were a coastal 
lagoon, three estuarine swimming locations 
(one at the mouth of the Clarence River and 
two in the lower reaches of the Wooli Wooli 
River) and six locations in the Clarence 
River itself. 

Lawrence was added to the program in 
2006–2007 summer season. The remaining 
nine locations have been monitored since 
the 2004–2005 summer seasons. Previous 
results are available in the State of the 
Beaches reports for those years (DEC 2006a 
and 2006b, DECC 2007, DECC 2008). 

Monitoring in this region was also 
undertaken during the 2002–2003 and 2003– 
2004 summer swimming seasons as part of 
the Beachwatch Partnership Pilot Program 
(DEC 2004b and 2004c). 

Enterococci samples were collected between 
October 2008 and March 2009 to assess 
compliance with NHMRC (1990) swimming 
water quality guidelines. It should be noted 
that the five samples necessary to calculate 
compliance were not collected in all 
months. Where only four samples were 
collected, the closest sample in time from an 
adjacent month was ’borrowed’ in order to 
provide the five data points required. 
Where only three samples were collected, 
guideline compliance could not be 
determined. 

Rainfall 
Rainfall data presented in the timeseries 
plots were obtained from the Bureau of 
Meteorology’s gauges at Grafton Olympic 
Pool, Yamba and Wooli. Rainfall data for 
each site is from the closest rain gauge. 

Clarence River 
Guideline compliance 

Seven locations were monitored in, or at the 
entry to, the Clarence River: an estuarine 
swimming site (Iluka Bay) and six riverine 
swimming sites (Maclean Jetty, Lawrence, 
Prince Street, Grafton Sailing Club, 
Corcoran Park and Ulmarra Jetty). 

Iluka Bay complied in four of the six 
months sampled during the 2008–2009 
summer swimming season (Figure 4). The 
site failed the guidelines in November 2008 
and March 2009 when elevated enterococci 
levels were measured in response to 
rainfall. 

Maclean Jetty, located farther upstream on 
the Clarence River near the town of 
Maclean, complied with the NHMRC (1990) 
swimming guidelines in three of the six 
months sampled during the 2008–2009 
summer season. The site failed the 
guidelines in November 2008, January 2009 
and February 2009 when elevated 
enterococci levels were measured in 
response to rainfall. 

Lawrence is located upstream of Maclean at 
the town of Lawrence. The site passed the 
NHMRC (1990) swimming guidelines in all 
six months sampled during the 2008–2009 
summer season (Figure 4). Similarly high 
levels of compliance have been recorded in 
previous years at this site. 
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Figure 4: Summary of compliance with NHMRC (1990) microbiological guidelines for 
swimming at Clarence Valley Council swimming sites during the 2008–2009 summer 
swimming season 
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Ulmarra Jetty is located upstream of 
Lawrence at the town of Ulmarra. The site 
complied in all six months sampled in the 
2008–2009 summer swimming season 
(Figure 4). Compliance at this site has been 
lower in previous years. 

Prince Street, Grafton Sailing Club and 
Corcoran Park are all located in the town of 
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swimming water quality guidelines 
(Figure 4). The highest level of compliance 
was recorded at Prince Street, which 
complied in four of the six months sampled 
during summer 2008–2009. Corcoran Park 
complied in only one of the six months and 
Grafton Sailing Club failed the swimming 
guidelines in all six months. 

Clarence Valley Council has erected 
warning signs at sites with low compliance 
and has undertaken further monitoring to 
investigate the pollution source at these 
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locations. To date, the results of these 
investigations have been inconclusive. 

Response to rainfall 

During the 2008–2009 summer swimming 
season, elevated enterococci levels were 
recorded at Iluka Bay and Maclean Jetty 
following heavy rainfall in November 2008. 
Previous monitoring has indicated that 
water quality at these two sites may be 
unsuitable for swimming for up to two days 
following heavy rainfall (DEC 2004b). 

Elevated enterococci levels were also 
recorded at Prince Street and Corcoran Park 
in response to heavy rainfall. 

Elevated enterococci levels were measured 
at Grafton Sailing Club throughout the 
monitoring period in both dry and wet 
weather conditions. 
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  Wooli Wooli River Estuary 
Guideline compliance 

Two locations were monitored in the Wooli 
Wooli River estuary and both were suitable 
for swimming in all six months sampled in 
the 2008–2009 summer swimming season 
(Figure 4). Similarly high levels of 
compliance have been recorded in previous 
years. 

Response to rainfall 

Elevated enterococci levels were measured 
in Wooli Wooli River estuary in response to 
heavy rainfall in mid February 2009. 

Kolora Lake 
Guideline compliance 

Kolora Lake, located between the town of 
Yamba and the Clarence River, complied 
with the swimming water quality 
guidelines in three of the four months of the 
2008–2009 summer swimming season in 
which sufficient samples were collected 
(Figure 4). The site failed the swimming 
guidelines in November 2008. 

Response to rainfall 

Elevated enterococci levels were measured 
on several occasions during summer 2008– 
2009, generally in response to rainfall. 

Sampling conducted at the site during wet 
weather events in May and June 2003 
indicated that water quality in the Lake may 
be unsuitable for swimming for up to two 
days following heavy rainfall (DEC 2004b). 
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Iluka Bay 
See page 29 for key to map 

Description	 The swimming area is a netted enclosure 
protected by a sea wall at the northern 
end of Iluka Bay. It is very popular during 
holiday periods and important to local 
tourism. The area is backed by a 
commercial area, caravan park and 
public toilets. There is also significant 
bird life and boat use within the Bay. 

Pollution sources	 Stormwater from the commercial and 
urban areas is discharged to the 
swimming area in wet weather. Litter and 
other gross pollutants are commonly 
observed in the discharge. Overflows 
from septic tanks in the caravan park and 
public toilets are further potential sources 
of contamination. Effluent from boats and 
faecal deposits from domestic animals 
and wild birdlife may also be pollutants at 
this site. 

Compliance 	 Iluka Bay was monitored between October 2008 and March 2009 and complied 
with NHMRC (1990) swimming guidelines in four of the six months of the 2008– 
2009 summer swimming season. 

Compliance with NHMRC (1990) swimming guidelines at Iluka Bay 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 

ENT PASS FAIL PASS* PASS* PASS FAIL 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of enterococci exceeded the geometric mean guideline on a number of 
occasions during the monitoring period, generally following rainfall. 
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Wooli Estuary North 
See page 29 for key to map 

Description 	 The sampling location is a 
shallow sandy area, 
approximately four 
kilometres upstream from 
the mouth of the Wooli 
Wooli River and 
approximately two 
kilometres north of Wooli 
town. The area is tidal and 
well flushed, and is a 
popular location in summer 
as it provides protected 
swimming waters suitable 
for children. 

Pollution sources Leachate from the septic 
systems of dwellings near the sampling site or in Wooli may affect the water 
quality at times. 

Compliance Wooli Estuary North was monitored between October 2008 and March 2009. 
Levels of enterococci complied with NHMRC (1990) swimming guidelines in all 
six months. 

Compliance with NHMRC (1990) swimming guidelines at Wooli Estuary North 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 

ENT PASS PASS* PASS* PASS* PASS* PASS 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of enterococci generally remained below the geometric mean guideline 
throughout the monitoring period. An elevated result was measured in February 
2009 in response to intense rainfall. 
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Wooli Estuary South 
See page 29 for key to map 

Description	 The sampling location is a shallow, 
sandy estuary area near the mouth of the 
Wooli Wooli River, approximately two 
kilometres south of Wooli town. The river 
is open to the ocean and receives good 
tidal flushing. This area is a popular 
location in summer as it provides 
protected swimming waters suitable for 
children. 

Pollution sources	 Leachate from camp toilets or the 
caravan park in Wooli may affect water 
quality at the site at times. 

Compliance	 Wooli Estuary South was monitored 
between October 2008 and March 2009 
and levels of enterococci complied with 
NHMRC (1990) swimming guidelines in 
all six months. 

Compliance with NHMRC (1990) swimming guidelines at Wooli Estuary South 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 

ENT PASS PASS* PASS* PASS* PASS* PASS 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of enterococci generally remained below the geometric mean guideline 
throughout the monitoring period. An elevated result was recorded in February 
2009 in response to intense rainfall. 
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Kolora Lake 
See page 29 for key to map 

Description	 Kolora Lake is situated between the town 
of Yamba and the Clarence River and is 
bordered on two sides by urban and 
commercial development. It is a popular 
swimming location, particularly in the 
holiday season, and is of major 
importance to the local community. 

Pollution sources	 Stormwater containing nutrients and 
faecal contamination from the 
surrounding urban and commercial areas 
is discharged to the lake. Sediment 
eroded from these areas is a further 
potential pollutant. 

Compliance	 Kolora Lake was monitored between 
November 2008 and March 2009. Levels 
of enterococci complied with NHMRC 
(1990) swimming guidelines in three of 
the four months in which sufficient 
samples were collected. The site failed 
the guidelines in November 2008. 

Compliance with NHMRC (1990) swimming guidelines at Kolora Lake 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 

ENT ** FAIL PASS* ** PASS PASS 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

** Insufficient samples to calculate compliance were collected in this month. 

Timeseries plots 	 Levels of enterococci exceeded the geometric mean guidelines level on several 
occasions during the monitoring period, generally in response to rainfall. 
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Maclean Jetty 
See page 29 for key to map 

Description	 Maclean Jetty is situated in the Clarence 
River and backed by the town of 
Maclean. The sampling area is 
immediately downstream of the South 
Arm tributary. The location is a 
prominent recreational area, frequently 
used for fishing and visited by tourists. 

Pollution sources	 Pollution sources potentially affecting 
this site include runoff from the urban 
area and agricultural land that may 
contain nutrients, toxicants, oils and 
faecal contamination. Urban stormwater 
from the town is controlled with a gross 
pollutant trap. Two sewage treatment 
plants discharge treated effluent 
upstream and downstream of the site. 

Compliance 	 Maclean Jetty was monitored between 
October 2008 and March 2009. Levels of 
enterococci complied with NHMRC 
(1990) swimming guidelines in three of the six months. The site failed to meet the 
guidelines in November 2008, January 2009 and February 2009. 

Compliance with NHMRC (1990) swimming guidelines at Maclean Jetty 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 

ENT PASS FAIL PASS* FAIL* FAIL PASS 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of enterococci exceeded the geometric mean guideline level on a number 
of occasions, generally in response to heavy rainfall. 
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Lawrence 

Description	 The sampling site is located on the north 
bank of the Clarence River at the Jetty in 
the centre of Lawrence, approximately 30 
kilometres from the ocean. This site is 
not a popular swimming location but is 
popular for recreational boating, with 
houseboat charters in the area. 

Pollution sources	 The Clarence River extends for over 200 
kilometres upstream from this location 
and the catchment (22,000 square 
kilometres) includes a broad combination 
of land uses, ranging from intensive 
primary industry to wilderness bushland. 
The township of Lawrence is criss-
crossed by stormwater channels that can 
discharge poor quality stormwater in 
heavy rainfall. Failures of septic systems 
may also occur at times. Sportsmens 
Creek, immediately upstream of the 
Lawrence Jetty, is also a potential source of pollution, as there are a number 
stormwater drains and septic systems that may affect the creek. 

Compliance	 Lawrence was monitored between October 2008 and March 2009. Levels of 
enterococci complied with NHMRC (1990) swimming guidelines in each of the six 
months. 

Compliance with NHMRC (1990) swimming guidelines at Lawrence 

See page 29 for key to map  

OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 
ENT PASS* PASS PASS* PASS* PASS PASS* 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of enterococci exceeded the geometric mean guideline level on a number 
of occasions during the monitoring period, in both dry and wet weather conditions. 

Enterococci and rainfall 100000 0 

co
un

t/1
00

 m
L 

1 

10 

100 

1000 

10000 

Oct-08 Nov-08 Dec-08 Jan-09 Feb-09 Mar-09 Apr-09 

50 

100 

150 

200 

D
ai

ly
 ra

in
fa

ll (
m

m
) 

See page 5 for key to graph 

Beachwatch Partnership Program – State of the Beaches 2008–2009 38 



 

 

 

 

  

 
 

Ulmarra Jetty 
See page 29 for key to map  

Description	 The sampling site is on the south bank of 
the Clarence River at the jetty in the 
centre of Ulmarra, approximately 40 
kilometres from the ocean. This site is 
not a popular swimming location but is 
popular for recreational boating, with 
houseboat charters in the area. 

Pollution sources	 The Clarence River extends for over 200 
kilometres upstream from this location 
and the catchment (22,000 square 
kilometres) includes a broad combination 
of land uses, ranging from intensive 
primary industry to wilderness bushland. 
The township of Ulmarra and its 
surrounds are criss-crossed by 
stormwater channels that can discharge 
effluent of poor quality to this area in 
heavy rainfall, and failure of septic 
systems may occur at times.  

Compliance	 Ulmarra Jetty was monitored between October 2008 and March 2009. Levels of 
enterococci complied with NHMRC (1990) swimming guidelines in each of the six 
months. 

Compliance with NHMRC (1990) swimming guidelines at Ulmarra Jetty 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 

ENT PASS* PASS PASS* PASS* PASS PASS 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of enterococci generally remained below the geometric mean guideline, 
with three elevated results recorded following heavy rainfall. 
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Prince Street 
See page 29 for key to map 

Description	 The sampling site is located 
on the northern shore of the 
Clarence River and is 
backed by the city of 
Grafton. The site is 
approximately 55 kilometres 
upstream of the ocean. A 
jetty and boat ramp are 
located at the site and 
provide an entry point for 
swimming. A public reserve 
and a park are nearby. 

Pollution sources	 Several stormwater drains 
discharge in the immediate 
vicinity of the site. The site 
may also be affected by agricultural runoff from within the catchment (an area of 
approximately 22,000 square kilometres). Council has undertaken additional 
monitoring in order to identify the source of pollution at this site and investigations 
are continuing. 

Compliance	 Prince Street was monitored between October 2008 and March 2009. Levels of 
enterococci passed NHMRC (1990) swimming guidelines in four of the six 
months. The site failed the guidelines in November and December 2008. 

Compliance with NHMRC (1990) swimming guidelines at Prince Street 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 

ENT PASS FAIL FAIL* PASS* PASS PASS 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Enterococci levels exceeded the geometric mean guideline level on several 
occasions throughout the monitoring period, not always in response to rainfall. 
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Grafton Sailing Club 
See page 29 for key to map 

Description	 The Grafton Sailing Club is 
located on the northern 
shore of the Clarence 
River, just upstream of the 
Grafton Bridge and 
approximately 55 kilometres 
upstream from the ocean. 
The club is a centre of 
aquatic recreation in the 
town, and this area of the 
river is a popular venue for 
sailing races between 
September and May 
involving children and 
adults. The area is also a 
popular swimming location in summer. 

Pollution sources	 Several stormwater drains discharge in the vicinity of the site. The site may also 
be affected by agricultural runoff from within the catchment (an area of 
approximately 22,000 square kilometres). The source of dry weather 
contamination has been investigated but the results to date have been 
inconclusive. 

Compliance	 Grafton Sailing Club was monitored between October 2008 and March 2009. 
Levels of enterococci failed the NHMRC (1990) swimming guidelines in each of 
the six months. 

Compliance with NHMRC (1990) swimming guidelines at Grafton Sailing Club 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 

ENT FAIL FAIL FAIL* FAIL* FAIL FAIL 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of enterococci exceeded the geometric mean guideline limit throughout 
most of the monitoring period. Elevated results were recorded in both dry and wet 
weather conditions. 
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Corcoran Park 
See page 29 for key to map 

Description	 Corcoran Park is located on the northern 
shore of the Clarence River and is 
backed by the city of Grafton. The site is 
approximately 50 kilometres from the 
ocean and is backed by a large park with 
facilities. The area is used for boating, 
fishing and swimming. 

Pollution sources	 Treated sewage effluent is discharged 
approximately 500 metres downstream of 
the site. The site may also be affected by 
agricultural runoff from within the 
catchment and stormwater runoff from 
the city of Grafton. 

Compliance 	 Corcoran Park was monitored between 
October 2008 and March 2009. Levels of 
enterococci passed the NHMRC (1990) 
swimming guidelines in October 2008 
and failed the swimming guidelines in the 
remaining five months. 

Compliance with NHMRC (1990) swimming guidelines at Corcoran Park 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 

ENT PASS FAIL FAIL* FAIL* FAIL* FAIL 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Enterococci levels frequently exceeded the geometric mean guideline level during 
the monitoring period, usually in response to rainfall. 
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Coffs Harbour City Council 
Ocean beaches: Woolgoolga Main, Emerald, Diggers, Park, Jetty, Mid Sawtell. 
Ocean pools: Sawtell Rock Pool. 
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Local government area description 
Coffs Harbour City Council is situated on 
the NSW North Coast, approximately 550 
kilometres north of Sydney. The council 
area has 68 kilometres of coastline, 
stretching from Red Rock in the north to 
Bundagen in the south and includes 21 
beaches and 14 major coastal creeks. The 
Solitary Islands Marine Park encompasses 
much of the council’s coastal waters. 

The population of the area is 70,000 and 
approximately 91% of the population 
resides in towns along the coast. The 
council area is interspersed with sparsely 
populated rural areas, and approximately 
half is covered by forest. 

Average rainfall is 1,700 mm a year and 
surface runoff is more than double the 
average for coastal NSW. Agriculture is 
very important to the region’s economy – 
particularly beef and dairy farming, with 
extensive banana cultivation in the ranges. 
Industrial activities are generally small in 
scale (Coffs Harbour City Council 2004). 

Research by Tourism Australia indicates 
that, on average each year, more than 
865,000 people holiday in the Coffs Harbour 
City Council area and a further 675,000 
people visit for the day. ‘Going to the beach’ 
is listed as a top activity by almost 80% of 
international tourists and almost 50% of 
domestic tourists holidaying in the area 
(Tourism Research Australia, 2008). 

Program outline 
Seven swimming locations were monitored 
in the Coffs Harbour City Council area: six 
ocean beaches and one rockpool. These sites 
have also been monitored in previous years 
(DEC 2004b, DECC 2007, DEC 2008). 

Enterococci samples were collected between 
the end of November 2008 and February 
2009, the busiest period of the summer 
swimming season. Compliance was 
assessed against the NHMRC (1990) 
swimming water quality guidelines. It 
should be noted that only four samples 
were collected in each month and to 
calculate compliance an additional data 
point was ‘borrowed’ from an adjacent 
month. 

Rainfall 
Rainfall data presented in the timeseries 
plots were obtained from the Bureau of 
Meteorology gauges at Yamba, Woolgoolga 
and Coffs Harbour. Rainfall data for each 
site is from the closest rain gauge. 

Ocean beaches 
Guideline compliance 

A high level of compliance with NHMRC 
(1990) swimming water guidelines was 
recorded at all ocean beaches. Woolgoolga 
Main, Emerald, Jetty, Diggers, Park and 
Mid-Sawtell beaches were suitable for 
swimming during all three months in which 
compliance was assessed (Figure 5). 

Response to rainfall 

Enterococci levels were generally low 
throughout the monitoring period. A single, 
very high result was recorded at 
Woolgoolga Main, Diggers and Park 
beaches in response to rainfall of more than 
100 mm in mid-February 2009. Slightly 
elevated results were also measured at Jetty 
Beach and Mid Sawtell Beach during this 
event. 

Rockpools 
Guideline compliance 

A high level of compliance with NHMRC 
(1990) swimming water guidelines was 
recorded at Sawtell Rockpool (Figure 5). 
The site was suitable for swimming during 
all three months in which compliance was 
assessed (Figure 5). 

Response to rainfall 

Enterococci levels were generally low 
throughout the monitoring period. A single, 
very high result was recorded at this site in 
response to intense rainfall in mid-February 
2009. 
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Figure 5: Summary of compliance with NHMRC (1990) microbiological guidelines for 
swimming at Coffs Harbour City Council swimming sites during the 2008–2009 summer 
swimming season 
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Woolgoolga Main Beach 
See page 43 for key to map 

Description 	 Woolgoolga Main Beach is a popular 
swimming and surfing location. It is 
patrolled seasonally and a surf club, 
toilet facilities and a car park are located 
at the beach. Although the beach is 
predominantly backed by dune 
vegetation, urban development 
surrounds the area with a shopping 
centre immediately adjacent to the 
beach. 

Pollution sources	 Onsite wastewater management 
systems situated within the catchment 
and possible sewage overflows both 
represent possible pollution sources at 
this site. The local public toilets are 
sewered. Domestic animal faecal wastes 
are another possible source of 
contamination at this site. 

Compliance	 Woolgoolga Main Beach complied with NHMRC (1990) swimming guidelines in all 
three months between December 2008 and February 2009. 

Compliance with NHMRC (1990) swimming guidelines at Woolgoolga Main Beach 
DEC ’08 JAN ’09 FEB ’09 

ENT PASS* PASS* PASS* 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Enterococci levels were generally low throughout the monitoring period. A very 
high result was measured in February 2009 in response to more than 100 
millimetres of rainfall. 
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Emerald Beach 
See page 43 for key to map 

Description	 Emerald Beach lies to the north of 
Dammerals Head. The beach is 
accessed at the southern end, where 
there are amenities, picnic facilities and a 
park. This is a popular swimming beach 
that is patrolled during the summer. 

Pollution sources	 Sewage pumping stations and on-site 
wastewater management systems are 
potential pollution sources. Elevated 
bacterial levels have previously been 
measured in Fiddamans Creek, which 
discharges to the north of the sampling 
site. Domestic animal droppings may 
also be a potential pollution source. 

Compliance	 Emerald Beach complied with NHMRC 
(1990) swimming guidelines in all three 
months between December 2008 and 
February 2009. 

Compliance with NHMRC (1990) swimming guidelines at Emerald Beach 
DEC ’08 JAN ’09 FEB ’09 

ENT PASS* PASS* PASS* 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Enterococci levels were generally low, remaining below the geometric mean 
guideline throughout the monitoring period. 
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Diggers Beach 
See page 43 for key to map 

Description	 Diggers Beach is positioned between 
Diggers and Macauleys headlands. It is 
1 kilometre long and divided by a small 
rocky outcrop at the northern end of the 
beach. Jordans Creek drains across this 
end of the beach. There are carparks at 
the southern end of the beach which is a 
popular swimming and surfing location. 
Above the sampling location there is a 
public toilet and resort development 
behind sand dunes. 

Pollution sources	 Stormwater runoff from Jordans Creek 
and the outlet at the northern end of the 
beach are potential pollution sources. 
Sewage pumping stations are located in 
the catchment and a sewered public 
toilet is located directly behind the 
sampling site. 

Compliance	 Diggers Beach complied with 
NHMRC (1990) swimming guidelines in all three months between December 
2008 and February 2009. 

Compliance with NHMRC (1990) swimming guidelines at Diggers Beach 
DEC ’08 JAN ’09 FEB ’09 

ENT PASS* PASS* PASS* 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Enterococci levels were generally low throughout the monitoring period. A very 
high result was measured in February 2009 in response to more than 100 
millimetres of rainfall. 
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Park Beach 
See page 43 for key to map 

Description	 Park Beach is the central beach for 
Coffs Harbour. The southern end is 
patrolled, popular for swimming and 
surfing and has numerous facilities. The 
beach is backed by a fenced and 
vegetated foredune and the catchment 
contains dense urban and commercial 
development. 

Pollution sources	 Sewage pumping stations and a 
sewered public toilet are located behind 
the sampling site. Domestic animal 
droppings are also potential sources of 
pollution. 

Compliance	 Park Beach complied with NHMRC 
(1990) swimming guidelines in all three 
months between December 2008 and 
February 2009. 

Compliance with NHMRC (1990) swimming guidelines at Park Beach 
DEC ’08 JAN ’09 FEB ’09 

ENT PASS* PASS* PASS* 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Enterococci levels were generally low throughout the monitoring period. A very 
high result was measured in February 2009 in response to more than 100 
millimetres of rainfall. 
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Jetty Beach 
See page 43 for key to map 

Description	 Jetty Beach is approximately 1.4 
kilometres long and extends south from 
a marina to Corambirra Point. There is 
no surf at the beach and it is a popular 
swimming location during summer. The 
beach is backed by a line of vegetation, 
behind which there is urban 
development. The sampling site is 
located at the northern end of the beach, 
between Coffs Harbour Jetty and the 
marina. 

Pollution sources	 Urban stormwater is discharged from 
drains at the northern and southern ends 
of the beach. Boat effluent and 
contamination from the marina and 
domestic animal droppings are also 
potential sources of pollution. 

Compliance	 Jetty Beach complied with NHMRC 

February 2009. 

Compliance with NHMRC (1990) swimming guidelines at Jetty Beach 

(1990) swimming guidelines in all three months between December 2008 and 

DEC ’08 JAN ’09 FEB ’09 
ENT PASS* PASS* PASS* 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Enterococci levels were generally low throughout the monitoring period. A slightly 
elevated result was measured in February 2009 in response to more than 100 
millimetres of rainfall. 

Enterococci and rainfall 100000 

co
un

t/1
00

 m
L 

1 

10 

100 

1000 

10000 

Oct-08 Nov-08 Dec-08 Jan-09 Feb-09 Mar-09 Apr-09 

50 

100 

150 

200 

D
ai

ly
 ra

in
fa

ll (
m

m
)

 See page 5 for key to graph 

Beachwatch Partnership Program – State of the Beaches 2008–2009 50 

0 



 

 

 

  

 
 

Mid Sawtell Beach 

Description	 Mid Sawtell Beach is two kilometres long 
and backed by a vegetated foredune. 
Amenities include a caravan park and 
surf club situated towards the centre of 
the beach near the sampling area is 
located. The beach is used throughout 
the year with increased use during the 
summer months. 

Pollution sources	 Stormwater from the highly urbanised 
catchment is drained by two stormwater 
outlets positioned at the centre of the 
beach on either side of the sampling 
location. A sewage pumping station and 
a sewered public toilet are also situated 
in this area. Domestic animal droppings 
are another potential pollution source. 

Compliance	 Mid Sawtell Beach complied with 
NHMRC (1990) swimming guidelines in 
all three months between December 2008 and February 2009. 

Compliance with NHMRC (1990) swimming guidelines at Mid Sawtell Beach 

See page 43 for key to map 

DEC ’08 JAN ’09 FEB ’09 
ENT PASS* PASS* PASS* 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Enterococci levels were generally low throughout the monitoring period. A slightly 
elevated result was measured in February 2009 in response to more than 100 
millimetres of rainfall. 
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Sawtell Rockpool 
See page 43 for key to map 

Description	 Sawtell Rockpool is located 
at the northern end of 
Bonville Beach, near the 
mouth of Bonville Creek. 
The pool has moderate use 
all year round and is 
popular in the summer with 
children and the elderly. 

Pollution sources	 The pool may be affected 
by discharge from Bonville 
Creek. The creek waters 
are potentially affected by 
urban stormwater runoff 
and overflows from several 
sewage pumping stations in the catchment. 

Compliance	 Sawtell Rockpool complied with NHMRC (1990) swimming guidelines in all three 
months between December 2008 and February 2009. 

Compliance with NHMRC (1990) swimming guidelines at Sawtell Rockpool 
DEC ’08 JAN ’09 FEB ’09 

ENT PASS* PASS* PASS* 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of enterococci remained generally low over the monitoring period. A very 
high result was recorded in Febuary 2009 in response to more than 100 
millimetres of rainfall. 
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Kempsey Shire Council 
Ocean beaches: Grassy Head, Horseshoe Bay, Trial Bay, Hat Head, Killick Beach.
 
Estuarine location: Stuarts Point. Creeks: Back Creek, Saltwater Creek, Korogoro Creek, Killick Creek. 
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Local government area description 
Kempsey Shire is situated in the Macleay 
Valley on the Mid North Coast of New 
South Wales. The Shire covers an area of 
3,376 square kilometres of which almost 
30% is under formal reserve. The council 
area has more than 80 kilometres of 
coastline. 

The Kempsey Shire is part of the fastest 
growing non-metropolitan area in New 
South Wales and has a population of more 
than 28,000 (Kempsey Shire Council 2006). 

The Macleay River is a significant natural 
feature of the region. It travels from the 
mountains of the New England Tableland 
through Kempsey, exiting to the ocean at 
South West Rocks. 

Research by Tourism Australia indicates 
that, on average each year, more than 
327,000 people holiday in the Kempsey 
Shire Council area and a further 221,000 
people visit for the day. ‘Going to the beach’ 
is listed as a top activity by 65% of 
international tourists and almost 50% of 
domestic tourists holidaying in the area 
(Tourism Research Australia, 2008). 

Program outline 
Ten swimming locations were monitored in 
the Kempsey Shire: five ocean beaches, one 
estuarine swimming location and four 
creeks. These sites have been monitored 
since summer 2004–2005 and previous 
results are available in the State of the 
Beaches reports (DEC 2006a, DEC 2006b, 
DECC 2007 and DECC 2008). 

Enterococci samples were collected between 
October 2008 and April 2009 to assess 
compliance with the NHMRC (1990) 
swimming water quality guidelines. 

It should be noted that the five samples 
necessary to calculate compliance were not 
collected in all months. In months with only 
four samples, a sample from an adjacent 
month was ’borrowed’ in order to provide 
the five data points required. In months 
when less than four samples were collected, 
compliance could not be determined. 

Rainfall 
Rainfall data presented in the timeseries 
plots were obtained from the Bureau of 
Meteorology gauge at South West Rocks. 

Ocean beaches 
Guideline compliance 

A high level of compliance with NHMRC 
(1990) swimming guidelines was recorded 
at the ocean beaches during the 2008–2009 
summer swimming season (Figure 6). 
Grassy Head, Horseshoe Bay, Trial Bay and 
Hat Head beaches complied with the 
swimming guidelines in all four months in 
which sufficient samples were collected. 
Killick Beach complied with the guidelines 
in all five months in which sufficient 
samples were collected. 

Response to rainfall 

Typically, very low levels of enterococci 
were measured at the ocean beaches during 
dry weather conditions. 

Elevated enterococci levels were recorded in 
response to rainfall at most sites during the 
last three months of the monitoring period. 

Estuarine location 
Guideline compliance 

Stuarts Point complied with the NHMRC 
(1990) swimming water quality guidelines 
in three of the four months in which 
sufficient samples were collected (Figure 6). 
The site failed the guidelines in March 2009. 

Response to rainfall 

Enterococci levels at Stuarts Point were 
generally low throughout the monitoring 
period, with some elevated results recorded 
in response to heavy rainfall in March and 
April 2008. 

Creeks 
Guideline compliance 

Compliance with the NHMRC (1990) 
swimming water quality guidelines varied 
substantially among the creek locations 
(Figure 6). The highest level of compliance 
was recorded at Korogoro Creek, which 
complied in four of the five months in 
which sufficient samples were collected to 
calculate compliance. 
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Killick Creek complied with the swimming 
guidelines in three of the six months and 
Back Creek complied in two of the five 
months in which sufficient samples were 
collected. 

The lowest level of compliance was 
recorded at Saltwater Creek which failed to 
comply with the swimming guidelines in all 
four months in which sufficient samples 
were collected. Similar results were 
recorded during the 2007–2008 summer 
season (DECC, 2008). 

Response to rainfall 

Elevated enterococci levels were recorded at 
all creek sites in response to rainfall during 
the 2008–2009 summer swimming season. 
As a precaution, swimming in these creeks 
should be avoided for several days 
following rainfall. 

Figure 6: Summary of compliance with NHMRC (1990) microbiological guidelines for 
swimming at Kempsey Shire Council swimming sites during the 2008–2009 summer 
swimming season  
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Grassy Head 
See page 53 for key to map 

Description	 The site is situated in the southern 
corner of Grassy Beach, adjacent to 
Grassy Head, which provides some 
protection from southerly ocean swells. 
The beach and surrounds are 
undeveloped and the area is used 
mainly by visitors staying at the nearby 
caravan park. 

Pollution sources	 Much of the catchment is Crown land 
and State Forest, and apart from the 
caravan park there are few known 
potential sources of pollution. 

Compliance	 Water quality at Grassy Head complied 
with NHMRC (1990) swimming 
guidelines in all four months of the 
2008–2009 summer swimming season 
in which sufficient samples were 
collected. 

Compliance with NHMRC (1990) swimming guidelines at Grassy Head 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ‘09 MAR ’09 APR ’09 

ENT PASS* PASS* ** PASS* ** PASS ** 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

** Insufficient samples to calculate compliance were collected in this month. 

Timeseries plots 	 Enterococci levels generally remained low and below the geometric mean 
guideline throughout the monitoring period. A single elevated enterococci result 
was recorded in March 2009 in response to heavy rainfall. 
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Stuarts Point 
See page 53 for key to map 

Description	 The swimming area is located on the 
Macleay Arm – a broad, shallow, sandy 
riverbed that was once the main channel 
of the Macleay River. The site is a 
popular play area for young children and 
visitors that want protected non-surf 
swimming. Sampling takes place from a 
footbridge that crosses the river. 

Pollution sources	 The site receives stormwater from State 
Forest, rural lands, coastal Crown land 
and the small community of Stuarts Point. 

Compliance	 Water quality at Stuarts Point complied 
with NHMRC (1990) swimming guidelines 
in three of the four months of the 2008– 
2009 summer swimming season in which 
sufficient samples were collected. The 
site failed to comply in March 2009. 

Compliance with NHMRC (1990) swimming guidelines at Stuarts Point 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ‘09 MAR ’09 APR ’09 

ENT PASS* PASS* ** PASS* ** FAIL ** 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

** Insufficient samples to calculate compliance were collected in this month. 

Timeseries plots 	 Levels of enterococci remained below the geometric mean guideline for most of 
the monitoring period, with some elevated values recorded in March 2009 and 
April 2009 in response to heavy rainfall. 
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Horseshoe Bay 
See page 53 for key to map 

Description	 Horseshoe Bay is a 
crescent-shaped beach 
approximately 100 metres 
long and located near the 
commercial centre of South 
West Rocks. The beach is 
enclosed by headlands and 
is very protected, making it 
very popular with families 
and children. 

Pollution sources	 The beach receives 
stormwater runoff from the 
town’s commercial and 
urban areas and a carpark. 
The mouth of the Macleay 
River is situated 1.5 kilometres to the north and outflow may affect the swimming 
site following severe rain events. 

Compliance 	 Water quality at Horseshoe Bay complied with NHMRC (1990) swimming 
guidelines in all four months of the 2008–2009 summer swimming season in 
which sufficient samples were collected. 

Compliance with NHMRC (1990) swimming guidelines at Horseshoe bay 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ‘09 MAR ’09 APR ’09 

ENT PASS* PASS* ** PASS* ** PASS ** 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

** Insufficient samples to calculate compliance were collected in this month. 

Timeseries plots 	 Levels of enterococci remained low over most of the monitoring period. The 
geometric mean guideline was exceeded on a number of occasions, generally in 
response to rainfall. 

Enterococci and rainfall 100000 

Oct-08 Nov-08 Dec-08 Jan-09 Feb-09 Mar-09 Apr-09 

co
un

t/1
00

 m
L 10000 50 

1000 
100 

100 
15010
 

1
 200 

See page 5 for key to graph 

D
ai

ly
 ra

in
fa

ll (
m

m
) 

Beachwatch Partnership Program – State of the Beaches 2008–2009 58 

0 



 

 

 

 

 
 

Trial Bay 
See page 53 for key to map  

Description	 The sampling site is located 
at the western end of the 
three kilometre-long Trial 
Bay Beach, near the town 
of South West Rocks. The 
beach is within walking 
distance from the town 
centre and is a popular 
location for families with 
children. There is a surf 
club adjacent to the site 
and Saltwater Creek 
discharges nearby. 

Pollution sources	 Discharges from Saltwater 
Creek may be a source of 
pollution at the site. The creek receives urban stormwater and the catchment also 
includes semi-rural land and nature reserves. The mouth of the Macleay River is 
situated two kilometres to the north and outflow may affect the swimming site 
during severe rain events. 

Compliance 	 Water quality at Trial Bay complied with NHMRC (1990) swimming guidelines in 
all five months of the 2008–2009 summer swimming season in which sufficient 
samples were collected. 

Compliance with NHMRC (1990) swimming guidelines at Trial Bay 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ‘09 MAR ’09 APR ’09 

ENT PASS* PASS* ** PASS* ** PASS PASS* 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

** Insufficient samples to calculate compliance were collected in this month. 

Timeseries plots 	 Levels of enterococci remained below the geometric mean guideline for most of 
the monitoring period, with some elevated values recorded in March 2009 and 
April 2009 in response to heavy rainfall. 
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Hat Head Beach 
See page 53 for key to map 

Description	 The beach is situated in the 
southern corner of South 
Smokey Beach, adjacent to 
Hat Head and Korogoro 
Point, which provides 
protection from ocean 
swells from the south. 
There is a surf club and the 
beach is popular mainly 
with visitors to the area. 

Pollution sources	 Much of the catchment is 
covered by Hat Head 
National Park and is 
composed of near-pristine 
coastal dunes and 
wetlands. The beach is near the mouth of Korogoro Creek, which receives urban 
stormwater from the township and caravan park and is generally open to the 
ocean. 

Compliance 	 Water quality at Hat Head Beach complied with NHMRC (1990) swimming 
guidelines in all four months of the 2008–2009 summer swimming season in 
which sufficient samples were collected. 

Compliance with NHMRC (1990) swimming guidelines at Hat Head Beach 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ‘09 MAR ’09 APR ’09 

ENT PASS* PASS* ** PASS* ** PASS ** 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

** Insufficient samples to calculate compliance were collected in this month. 

Timeseries plots 	 Enterococci levels remained generally low over the monitoring period, exceeding 
the geometric mean guideline on a number of occasions in March 2009 and April 
2009 in response to heavy rainfall. 
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Killick Beach 
See page 53 for key to map 

Description	 The site is situated in the 
southern corner of Killick 
Beach, adjacent to the 
Crescent Head township 
and Little Nobby Point, 
which provides some 
protection from ocean 
swells. There are a surf 
club and golf club near the 
beach, and the area is 
popular with surfriders and 
families with small children. 

Pollution sources	 Although much of the 
catchment is Hat Head 
National Park and is 
composed of near-pristine coastal dunes and wetlands, the swimming area is at 
the mouth of Killick Creek, which receives stormwater from the township and 
caravan park and is generally open to the ocean. 

Compliance 	 Water quality at Killick Beach complied with NHMRC (1990) swimming guidelines 
in all five months of the 2008–2009 summer swimming season in which sufficient 
samples were collected. 

Compliance with NHMRC (1990) swimming guidelines at Killick Beach 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ‘09 MAR ’09 APR ’09 

ENT PASS* PASS* PASS* PASS* ** PASS ** 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

** Insufficient samples to calculate compliance were collected in this month. 

Timeseries plots	 Enterococci levels were mostly low throughout the monitoring period but 
exceeded the geometric mean guideline on a number of occasions in response to 
heavy rainfall. 

Enterococci and rainfall 100000 0 

Oct-08 Nov-08 Dec-08 Jan-09 Feb-09 Mar-09 Apr-09 

co
un

t/1
00

 m
L 10000 50 

1000 
100 

100 
15010
 

1
 200 

D
ai

ly
 ra

in
fa

ll (
m

m
) 

See page 5 for key to graph 

Council Programs – Kempsey Shire Council 61 



 

 

 

 

 

 

 

 

Back Creek 
See page 53 for key to map 

Description	 This small coastal creek is kept open 
to the ocean to allow the passage of 
commercial and recreational fishing 
boats, and there are a number of 
moorings upstream of the site. An 
area at the mouth forms a shallow 
intertidal area that is protected from 
the ocean. This shallow and broad 
riverbed is a popular play area for 
families and younger children. 

Pollution sources	 Much of the small catchment consists 
of mangroves, saltmarsh and 
wetlands. The creek is on the northern fringe of South West Rocks and could be 
subject to urban stormwater discharges. An unknown source of dry weather 
contamination is also likely to be present. 

Compliance 	 Water quality at Back Creek complied with NHMRC (1990) swimming guidelines 
in two of the five months of the 2008–2009 summer swimming season in which 
sufficient samples were collected. The site failed to comply to swimming 
guidelines in January 2009, February 2009 and March 2009. 

Compliance with NHMRC (1990) swimming guidelines at Back Creek 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ‘09 MAR ’09 APR ’09 

ENT PASS* PASS* ** FAIL FAIL* FAIL ** 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

** Insufficient samples to calculate compliance were collected in this month. 

Timeseries plots 	 Enterococci levels were slightly elevated throughout the monitoring period and 
exceeded the guidelines limit on several occasions in both wet and dry weather 
conditions. 
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Killick Creek 
See page 53 for key to map 

Description	 The sampling site is located at 
the mouth of the creek in a very 
shallow, sandy area. It is backed 
by a caravan park and the semi-
urban centre of Crescent Head. 
The water is calm and attracts 
families with small children 
staying at the caravan park. 

Pollution sources	 The creek runs through the town 
of Crescent Head and receives 
stormwater from urban and 
commercial areas. An unknown 
source of dry weather 
contamination is also likely to be present. 

Compliance 	 Water quality at Killick Creek complied with NHMRC (1990) swimming guidelines 
in three of the six months of the 2008–2009 summer swimming season in which 
sufficient samples were collected. The site failed to comply to swimming 
guidelines in February 2009, March 2009 and April 2009. 

Compliance with NHMRC (1990) swimming guidelines at Killick Creek 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ‘09 MAR ’09 APR ’09 

ENT PASS* PASS* ** PASS* FAIL* FAIL FAIL* 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

** Insufficient samples to calculate compliance were collected in this month. 

Timeseries plots 	 Elevated enterococci levels were recorded in the last three months of the 
monitoring period, with very high values recorded in both dry and wet weather 
conditions. 
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Saltwater Creek 
See page 53 for key to map 

Description	 The creek is shallow and sandy, 
and is located within the South 
West Rocks town centre. It is a 
popular play area for young 
children. There is a shaded 
picnic area nearby, with food 
retail outlets within walking 
distance. The creek is 
intermittently open to the ocean. 

Pollution sources	 Saltwater Creek runs for 
approximately three kilometres 
and passes a caravan park, golf 
course, urban areas and semi-
rural lands with septic systems. 
Stormwater discharges from these areas are potential sources of pollution during 
and following rainfall. 

Compliance 	 Water quality at Saltwater Creek failed to comply with NHMRC (1990) swimming 
guidelines in all four months of the 2008–2009 summer swimming season in 
which sufficient samples were collected. 

Compliance with NHMRC (1990) swimming guidelines at Saltwater Creek 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ‘09 MAR ’09 APR ’09 

ENT FAIL* FAIL* ** FAIL* ** FAIL ** 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

** Insufficient samples to calculate compliance were collected in this month. 

Timeseries plots 	 Elevated levels of enterococci were measured throughout the monitoring period, 
in both wet and dry weather conditions. 
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Korogoro Creek 
See page 53 for key to map 

Description	 This sampling site is located at 
the mouth of the creek in a 
protected sand-spit. It is backed 
by native vegetation and Hat 
Head National Park. The water is 
calm and attracts families with 
small children. The creek is well 
flushed with ocean water every 
tidal cycle. 

Pollution sources	 The creek runs behind the town 
of Hat Head for approximately 
three kilometres and receives 
stormwater from urban and 
commercial areas. 

Compliance 	 Water quality at Korogoro Creek complied with NHMRC (1990) swimming 
guidelines in four of the five months of the 2008–2009 summer swimming season 
in which sufficient samples were collected. The site failed to comply to swimming 
guidelines March 2009. 

Compliance with NHMRC (1990) swimming guidelines at Korogoro Creek 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ‘09 MAR ’09 APR ’09 

ENT PASS* PASS* ** PASS* PASS* FAIL ** 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

** Insufficient samples to calculate compliance were collected in this month. 

Timeseries plots 	 Elevated enterococci levels were recorded in the last three months of the 
monitoring period, with very high values recorded in response to heavy rainfall. 
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Port Stephens Council 
Ocean beaches: Birubi. Estuarine sites: Little Beach, Dutchmans (Dutchies) Beach, Bagnalls Beach and 
Georges Reserve. Tidal pools: Lemon Tree Passage Pool and Karuah Tidal Pool. 
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Local government area description 
The Port Stephens Council area borders the 
Central Coast to the south and the Mid 
North Coast to the north. It covers an area 
of 861 square kilometres and has a 
population of more than 61,000. 

Port Stephens is an important tourist and 
recreational destination owing to the 
natural beauty of the area, with numerous 
coastal beaches, waterways and rural areas. 
The area also supports agriculture, 
manufacturing, and fishing and oyster 
industries (Port Stephens Shire Council 
2006). 

Research by Tourism Australia indicates 
that, on average each year, 644,000 people 
holiday in the Port Stephens Council area 
and a further 612,000 people visit for the 
day. ‘Going to the beach’ is listed as a top 
activity by more than 80% of international 
tourists and 55% of domestic tourists 
holidaying in the area (Tourism Research 
Australia, 2008). 

Program outline 
Seven swimming locations were monitored 
in Port Stephens: an ocean beach (Birubi 
Beach), four estuarine swimming sites 
(Little Beach, Bagnalls Beach, Georges 
Reserve and Dutchmans Beach) and two 
tidal pools (Karuah Tidal Pool and Lemon 
Tree Passage Pool). 

Faecal coliform and enterococci samples 
were collected between October 2008 and 
April 2009 at all swimming locations and 
assessed against the NHMRC (1990) 
swimming water quality guidelines to 
determine suitability for swimming. It 
should be noted that the five samples 
necessary to calculate compliance were not 
collected in all months. In months with only 
four samples, the closest sample in time 
from an adjacent month was ’borrowed’ in 
order to provide the five data points 
required. 

Monitoring has been conducted since 
summer 2004–2005 and previous results are 
available in the State of the Beaches reports 
(DEC 2006a and 2006b, DECC 2007, DECC 
2008). 

Hunter Water conducts monitoring at four 
additional ocean beaches in the Port 
Stephens Council area (Zenith, Box, Fingal 
and One Mile) as part of the Beachwatch 
Program. These data are available in the 
Beachwatch and Harbourwatch State of the 
Beaches report series from 1996 onwards. 
Information is also provided as weekly star 
ratings in local newspapers and on Hunter 
Water Corporation’s website. 

Port Stephens Council issued a number of 
joint media releases with DECC during the 
summer swimming season to provide the 
community with information on water 
quality at the beaches as part of the 
partnership program. 

Rainfall 
Rainfall data presented in the timeseries 
plots were obtained from the Bureau of 
Meteorology’s gauge at Nelson Bay. 

Ocean beaches 
Birubi Beach complied with NHMRC (1990) 
swimming guidelines in all seven months 
(Figure 7), with generally low levels of 
indicator bacteria recorded over the 
monitoring period. 

Estuarine swimming sites 
Compliance at the estuarine swimming sites 
was also very high. Bagnalls Beach, 
Dutchmans Beach and Little Beach all 
complied with the NHMRC (1990) 
swimming water quality guidelines in all 
seven months and Georges Reserve 
complied in six of the seven months 
(Figure 7). Bacterial levels at these sites 
were generally low throughout the 
monitoring period. 

Tidal swimming pools 
Lemon Tree Passage Pool complied with the 
NHMRC (1990) swimming water quality 
guidelines in all seven months and Karuah 
Tidal Pool complied in six of the seven 
months (Figure 7). 

Low levels of bacteria were generally 
measured at both sites during the 
monitoring period. 
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Figure 7: Summary of compliance with NHMRC (1990) microbiological guidelines for 
swimming at Port Stephens Council swimming sites during the 2008–2009 summer 
swimming season  
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Birubi Beach 
See page 66 for key to map 

Description	 This ocean surf beach is 
situated among rocky 
outcrops at the northern 
end of Stockton Bight, 
which contains over 
30 kilometres of beaches 
and coastal dunes. There 
are few facilities close by, 
but the site is adjacent to a 
surf club and the area is 
popular with swimmers and 
surfriders. 

Pollution sources	 There are few sources of 
pollution in the vicinity of 
the site. 

Compliance	 Birubi Beach was monitored between October 2008 and April 2009 and complied 
with the NHMRC (1990) swimming guidelines in all seven months. 

Compliance with NHMRC (1990) swimming guidelines at Birubi Beach 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ‘09 MAR ’09 APR ’09 

FC PASS* PASS* PASS* PASS* PASS* PASS PASS* 
ENT PASS* PASS* PASS* PASS* PASS* PASS PASS* 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Faecal coliform levels were generally very low, remaining below the median 
guideline limit throughout the sampling period. Enterococci levels were also 
mostly low, exceeding the geometric mean guideline on only two occasions. 
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Bagnalls Beach 
See page 66 for key to map 

Description	 This shallow, sandy 
estuarine beach is not 
netted. It is situated in the 
main channel of Port 
Stephens, approximately 
six kilometres from the 
ocean. The beach is 
adjacent to a foreshore 
park and picnic area and is 
a popular play area for 
children. 

Pollution sources	 The foreshore in the vicinity 
is predominantly urban 
parkland and much of the 
catchment is undergoing 
rapid urbanisation. The area is also very popular for off-leash dog walking and 
this may be a source of faecal contamination. 

Compliance 	 Bagnalls Beach was monitored between October 2008 and April 2009 and 
complied with the NHMRC (1990) swimming guidelines in all seven months. 

Compliance with NHMRC (1990) swimming guidelines at Bagnalls Beach 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ‘09 MAR ’09 APR ’09 

FC PASS* PASS* PASS* PASS* PASS* PASS PASS* 
ENT PASS* PASS* PASS* PASS* PASS* PASS PASS* 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Low levels of faecal coliforms were recorded throughout most of the monitoring 
period, with slightly elevated results recorded on three occasions. Enterococci 
levels just exceeded the geometric mean guideline limit on a number of occasions 
in both dry and wet weather conditions. 
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Karuah Tidal Pool 
See page 66 for key to map 

Description	 These estuarine tidal baths consist of a 
netted enclosure in the lower reaches of 
the Karuah River, approximately 25 
kilometres from the ocean. The baths are 
adjacent to a foreshore park and picnic 
area and are popular with local residents 
and tourists with small children. 

Pollution sources	 Two caravan parks are located in the 
catchment and a sewage waste pump-
out facility for boats is close by. A 
combination of rural land and bushland is 
present in the upper catchment. The 
Karuah township has recently been 
connected to the sewer. Effluent from the 
treatment plant undergoes tertiary 
treatment and is infiltrated into the 
ground approximately three kilometres 
from the pool. 

Compliance 	 Karuah Tidal Pool was monitored 
between October 2008 and April 2009 and complied with the NHMRC (1990) 
swimming guidelines in six of the seven months. The site failed in February 2009 
owing to slightly elevated levels of enterococci. 

Compliance with NHMRC (1990) swimming guidelines at Karuah Tidal Pool 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ‘09 MAR ’09 APR ’09 

FC PASS* PASS* PASS* PASS* PASS* PASS PASS* 
ENT PASS* PASS* PASS* PASS* FAIL* PASS PASS* 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Bacterial levels generally remained below the median guideline limit throughout 
the monitoring period. Slightly elevated results were recorded on a number of 
occasions, with very high results recorded following intense rainfall in mid 
February 2009. 
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Lemon Tree Passage 
See page 66 for key to map 

Description	 These estuarine tidal baths consist of a 
netted enclosure in a shallow arm of Port 
Stephens, approximately 15 kilometres 
from the ocean. The baths are adjacent 
to a foreshore park, boat ramp and picnic 
areas and are popular in summer. 

Pollution sources	 Much of the immediate catchment is 
urbanised and a sewage waste pump-out 
facility for boats is located close to the 
baths. A combination of rural land and 
native wetland vegetation is present in 
the catchment. The tidal pool is 
downstream from a oyster harvesting 
zone that has been recently closed 
owing to bacterial and viral 
contamination originating primarily from 
failing septic systems. 

Compliance 	 Lemon Tree Passage was monitored 
between October 2008 and April 2009 
and complied with the NHMRC (1990) swimming guidelines in all seven months. 

Compliance with NHMRC (1990) swimming guidelines at Lemon Tree Passage 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ‘09 MAR ’09 APR ’09 

FC PASS* PASS* PASS* PASS* PASS* PASS PASS* 
ENT PASS* PASS* PASS* PASS* PASS* PASS PASS* 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Faecal coliform and enterococci levels generally remained below the guideline 
limits throughout the monitoring period, with slightly elevated results recorded 
following intense rainfall in mid February 2009. 
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Little Beach 
See page 66 for key to map 

Description	 The swimming area is a 
netted, shallow, estuarine 
beach located on the main 
channel of Port Stephens, 
approximately three 
kilometres from the ocean. 
The beach is adjacent to a 
foreshore park and picnic 
area that is popular with 
families with small children. 

Pollution sources	 The foreshore in the vicinity 
of the beach is 
predominantly urban 
parkland. The catchment 
contains mainly National 
Park, along with some urban development and a golf course. 

Compliance 	 Little Beach was monitored between October 2008 and April 2009 and complied 
with the NHMRC (1990) swimming guidelines in all seven months. 

Compliance with NHMRC (1990) swimming guidelines at Little Beach 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ‘09 MAR ’09 APR ’09 

FC PASS* PASS* PASS* PASS* PASS* PASS PASS* 
ENT PASS* PASS* PASS* PASS* PASS* PASS PASS* 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Faecal coliform levels remained below the median guideline limit throughout the 
monitoring period. Enterococci levels were generally low, just exceeding the 
geometric mean guideline limit on two occasions during dry weather conditions. 
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Georges Reserve 
See page 66 for key to map 

Description	 This shallow, sandy estuarine beach is 
not netted and is situated in the main 
channel of Port Stephens, approximately 
ten kilometres from the ocean. The beach 
is adjacent to a foreshore park and picnic 
area. The beach and park are popular 
with the local community and tourists. 

Pollution sources	 The foreshore in the vicinity of the beach 
is predominantly urban parkland and a 
sewage pumping station is located close 
to the sampling site. The catchment 
contains both urban residential and 
recreational park landuses. 

Compliance 	 Georges Reserve was monitored 
between October 2008 and April 2009 
and complied with the NHMRC (1990) 
swimming guidelines in six of the seven 
months. The site failed in November 2008 
owing to slightly elevated levels of enterococci. 

Compliance with NHMRC (1990) swimming guidelines at Georges Reserve 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ‘09 MAR ’09 APR ’09 

FC PASS* PASS* PASS* PASS* PASS* PASS PASS* 
ENT PASS* FAIL* PASS* PASS* PASS* PASS PASS* 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Faecal coliform levels were generally low, remaining below the median guideline 
limit for most of the sampling period. Enterococci levels were also mostly low, 
slightly exceeding the geometric mean guideline limit on several occasions in 
both dry and wet weather conditions. 
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Dutchmans (Dutchies) Beach 
See page 66 for key to map 

Description	 This shallow, sandy 
estuarine beach is situated 
in the main channel of Port 
Stephens, approximately 
five kilometres from the 
ocean. The beach is 
adjacent to a foreshore park 
and picnic area. The beach 
is popular with the local 
community and tourists. 

Pollution sources	 The vast majority of the 
immediate catchment is 
urbanised, with some 
parkland. A sewage 
pumping station is located close to the sampling site, and the beach is upstream 
from the Nelson Bay Marina. 

Compliance 	 Dutchmans Beach was monitored between October 2008 and April 2009 and 
complied with the NHMRC (1990) swimming guidelines in all seven months. 

Compliance with NHMRC (1990) swimming guidelines at Dutchmans Beach 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ‘09 MAR ’09 APR ’09 

FC PASS* PASS* PASS* PASS* PASS* PASS PASS* 
ENT PASS* PASS* PASS* PASS* PASS* PASS PASS* 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Faecal coliform levels were generally very low, remaining below the median 
guideline limit throughout the sampling period. Enterococci levels were also 
mostly low, slightly exceeding the geometric mean guideline limit on only three 
occasions. 
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Newcastle City Council 
Ocean baths: Merewether Main Pool, Merewether Learners Pool, Canoe Pool and Newcastle Baths. 
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Local government area description 
Newcastle City Council covers an area of 
183 square kilometres and has a population 
of approximately 140,000 people. The 
15 kilometres of coastline are a highly 
valued recreational, social and economic 
resource for the community and includes 
sandy beaches, rock platforms, coastal 
lagoons and Newcastle Harbour. 

Land uses within the region are varied and 
include residential, rural, commercial, 
recreational, industrial and bushland 
(Newcastle City Council, 2008). 

Research by Tourism Australia indicates 
that, on average each year, 962,000 people 
holiday in the Newcastle City Council area 
and almost 2,000,000 people visit for the 
day. ‘Going to the beach’ is listed as a top 
activity by 73% of international tourists and 
23% of domestic tourists holidaying in the 
area (Tourism Research Australia, 2008). 

Program outline 
Newcastle City Council routinely monitors 
four ocean baths. These are Merewether 
Main Pool, Merewether Learners Pool, 
Canoe Pool and Newcastle Baths. 

Merewether Main Pool and Newcastle 
Baths are monitored weekly throughout the 
year, but only data from the summer 
swimming season (October 2008 to April 
2009) are included in this report. 

Faecal coliform results were assessed 
against the NHMRC (1990) swimming 
water quality guidelines to determine 
suitability for swimming. In months where 
four samples were collected, the closest 
sample in time from an adjacent month was 
‘borrowed’ to provide the five samples 
necessary for the compliance calculation. 

Insufficient samples to determine 
compliance were collected from Canoe Pool 
and Merewether Learners Pool between 
February 2009 and April 2009 due to pool 
closures for cleaning. 

Council presented water quality data at 
open community meetings throughout the 
summer season and issued joint media 
releases with DECC. 

Seven ocean beaches in the Newcastle City 
Council area are monitored by Hunter 
Water Corporation as part of the 
Beachwatch program. This information is 
provided as weekly star ratings in local 
newspapers and on Hunter Water 
Corporation’s website, and data are also 
presented in the Beachwatch and 
Harbourwatch State of the Beaches report 
series. 

Rainfall 
Rainfall data presented in the timeseries 
plots were obtained from the Bureau of 
Meteorology’s gauge at Nobbys Beach. 

Ocean baths 
Canoe Pool and Merewether Learners Pool 
complied with NHMRC (1990) swimming 
guidelines in all four months in which 
sufficient samples were collected. 
Newcastle Baths and Merewether Main 
Pool complied in all seven months of the 
2008–2009 summer swimming season 
(Figure 8). 

Low levels of faecal coliforms were 
recorded at all pool sites throughout the 
monitoring period. 
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Figure 8: Summary of compliance with NHMRC (1990) microbiological guidelines for 
swimming at Newcastle City Council swimming sites during the 2008–2009 summer 
swimming season  
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Merewether Main Pool 
See page 76 for key to map 

Description	 Merewether Main Pool is located at the 
southern end of Merewether Beach, 
adjoining Merewether Learners Pool. 
Council inspectors patrol the pool from 
October to April. The baths are emptied, 
cleaned and refilled on a weekly basis 
throughout the whole year. 

Pollution sources	 Stormwater from streets and the 
residential area of Merewether may be a 
source of contamination after heavy rain. 
Burwood Beach wastewater ocean 
outfall is 1.7 kilometres out to sea and 
two kilometres to the south of 
Merewether. It could affect the pool in 
extreme conditions. 

Compliance	 Merewether Main Baths was monitored 
between October 2008 and April 2009, 
and complied with the NHMRC (1990) 
swimming water quality guidelines in all 
seven months. 

Compliance with NHMRC (1990) swimming guidelines at Merewether Main Baths 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ‘09 MAR ’09 APR ’09 

FC PASS* PASS PASS* PASS* PASS* PASS PASS 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of faecal coliforms remained very low over the monitoring period. 

Faecal coliforms and rainfall 100000 0 

Oct-08 Nov-08 Dec-08 Jan-09 Feb-09 Mar-09 Apr-09 

co
un

t/1
00

 m
L 10000 50 

1000 
100 

100 
150 10
 

1
 200 

D
ai

ly
 ra

in
fa

ll (
m

m
)

 See page 5 for key to graph 

Council Programs – Newcastle City Council 79 



 

 

 

  

 
 

 

 

Merewether Learners Pool 
See page 76 for key to map 

Description	 Merewether Learners Pool is located at 
the southern end of Merewether Beach, 
adjoining Merewether Main Pool. Council 
inspectors patrol the pool from October 
to April. The baths are emptied, cleaned 
and refilled on a weekly basis throughout 
the whole year. 

Pollution sources	 Stormwater from streets and the 
residential area of Merewether may be a 
source of contamination after heavy rain. 
Burwood Beach wastewater ocean 
outfall is 1.7 kilometres out to sea and 
two kilometres to the south of 
Merewether. It could affect the pool in 
extreme conditions. 

Compliance	 Merewether Learners Pool complied with 
the NHMRC (1990) swimming water 
quality guidelines in all four months 
monitored during the 2008–2009 
summer swimming season. 

Compliance with NHMRC (1990) swimming guidelines at Merewether Leaners Pool 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ‘09 MAR ’09 APR ’09 

FC PASS* PASS PASS PASS* ** ** ** 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

** Insufficient samples to calculate compliance were collected in this month. 

Timeseries plots 	 Levels of bacteria were generally low over the monitoring period, remaining below 
the guideline levels. 
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Newcastle Ocean Baths 
See page 76 for key to map 

Description	 Newcastle Ocean Baths are located at 
the northern end of Newcastle Beach, 
adjacent to Canoe Pool. Council 
inspectors patrol the pool from October to 
April. The baths are emptied, cleaned 
and filled weekly throughout the year. 

Pollution sources	 Stormwater from the surrounding hard-
surface walkways may be a source of 
pollution during and after heavy rainfall. 

Compliance	 Newcastle Baths were monitored 
between October 2008 and April 2009, 
and complied with the NHMRC (1990) 
swimming water quality guidelines in all 
seven months. 

Compliance with NHMRC (1990) swimming guidelines at Newcastle Ocean Baths 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ‘09 MAR ’09 APR ’09 

FC PASS* PASS PASS PASS* PASS* PASS PASS 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of bacteria remained very low throughout the monitoring period. 
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Canoe Pool 
See page 76 for key to map 

Description	 Canoe Pool is located on the rock 
platform at the northern end of Newcastle 
Beach and adjoins Newcastle Ocean 
Baths. Lifeguards from the beach and 
ocean baths patrol the pool from October 
until April. The pool is emptied, cleaned 
and refilled each week during the 
summer season. 

Pollution sources	 Stormwater from the surrounding hard-
surface walkways may be a source of 
pollution during and after heavy rainfall. 
Bather shedding of bacteria may also be 
a source of contamination during the 
summer months, when the pool is very 
popular. 

Compliance	 Canoe Pool complied with the NHMRC 
(1990) swimming water quality guidelines 
in all four months monitored during the 
2008–2009 summer swimming season. 

Compliance with NHMRC (1990) swimming guidelines at Canoe Pool 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ‘09 MAR ’09 APR ’09 

FC PASS* PASS PASS PASS* ** ** ** 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

** Insufficient samples to calculate compliance were collected in this month. 

Timeseries plots Levels of bacteria remained low throughout the monitoring period. 
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Wyong Shire Council 
Ocean beaches: Frazer, Birdie, Budgewoi, Lakes, Hargraves, Jenny Dixon, Cabbage Tree Bay, 

Lighthouse, Gravelly, Soldiers, North Entrance, The Entrance, Blue Bay, Toowoon Bay, Shelly, Blue 

Lagoon, Bateau Bay. River sites: Wyong River, Ourimbah Creek, Tumbi Umbi Creek.
 
Coastal lakes: Summerland Point, Gwandalan, Chain Valley Bay, Elizabeth Bay, San Remo, Toukley 

Aquatic, Canton Beach, The Entrance Channel, Long Jetty. 
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Local government area description 
Wyong Shire Council is located 100 
kilometres north of Sydney and covers an 
area of 827 square kilometres. The Shire 
extends from Gwandalan in the north to 
Ourimbah in the south and has a 
population of approximately 144,000, 
growing at the rate of 1.3% each year. There 
is a considerable expansion in planned 
urban development within the shire. 
The council area encompasses numerous 
ocean beaches, the southern extent of Lake 
Macquarie, Tuggerah Lakes and the Wyong 
River. 
Wyong Shire is characterised by towns and 
villages separated by extensive areas of 
natural vegetation, with the three most 
predominant land uses being urban 
development, agriculture and forestry. 
(Wyong Shire Council, 2007). 

Research by Tourism Australia indicates 
that, on average each year, almost 500,000 
people holiday in the Wyong Shire and just 
over 1,000,000 people visit for the day. 
‘Going to the beach’ is listed as a top 
activity by 65% of international tourists and 
44% of domestic tourists holidaying in the 
area (Tourism Research Australia, 2008). 

Program outline 
A total of 29 swimming locations were 
monitored by Wyong Shire Council, 
including 17 ocean beaches, nine lake sites 
and three river sites in the Tuggerah Lakes 
catchment. 
Enterococci samples were collected from all 
locations over the seven months of the 
2008–2009 summer swimming season to 
assess compliance with NHMRC (1990) 
swimming water quality guidelines. At sites 
with only four samples collected in month, 
the closest sample in time from an adjacent 
month was ‘borrowed’ to provide the five 
samples necessary for the compliance 
calculation. 

Monitoring in the Wyong Shire Council 
area has been conducted since the 2002– 
2003 summer seasons and results have been 
reported in the State of the Beaches reports 
for these years (DEC 2004a, 2004b, 2006a 
and 2006b, DECC 2007, DECC 2008). 

Wyong Shire Council has erected warning 
signs at Tumbi Umbi Creek, Ourimbah 
Creek and a number of other estuarine 
swimming locations with histories of poor 
water quality. 

Rainfall 
Rainfall data presented in the timeseries 
plots were obtained from the Bureau of 
Meteorology’s gauge at Wyong Bowling 
Club. 

Ocean beaches 
Guideline compliance 

A high level of compliance with NHMRC 
(1990) swimming water quality guidelines 
was recorded at the 17 ocean beaches 
(Figure 9). All beaches were suitable for 
swimming in all seven months of the 2008– 
2009 summer swimming season. 

A very high level of compliance with 
swimming water quality guidelines has also 
been reported at the ocean beaches in 
previous years. 

Response to rainfall 

Bacterial levels at all beaches were generally 
low throughout the monitoring period. 
Although slightly elevated levels of bacteria 
were measured at most of the ocean beaches 
on one or two occasions, monitoring did not 
reveal evidence of sewage contamination 
(as indicated by enterococci levels greater 
than 10,000 cfu/100 mL) in either dry or wet 
weather conditions. 

Lake Macquarie 
Guideline compliance 

The three swimming locations monitored in 
Lake Macquarie (Summerland Point, 
Gwandalan and Chain Valley Bay) were 
suitable for swimming in all seven months 
of the 2008–2009 summer swimming season 
(Figure 9). 

Response to rainfall 

Levels of enterococci at Summerland Point, 
Chain Valley Bay and Gwandalan were 
generally low throughout the summer 
season, with slightly elevated results 
recorded on a number of occasions in 
response to rainfall. 
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Figure 9: Summary of compliance with NHMRC (1990) microbiological guidelines for 
swimming at Wyong Shire Council swimming sites over the 2008–2009 summer season  
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Results from previous monitoring indicate 
that swimming in Lake Macquarie should 
be avoided during and for several days after 
rainfall (DEC 2004b). 

Lake Munmorah 
Guideline compliance 

Elizabeth Bay, located in the southeast 
corner of Lake Munmorah, complied with 
the NHMRC (1990) swimming water 
quality guidelines in all seven months of the 
2008–2009 summer swimming season. 
Response to rainfall 

Levels of bacteria were generally low 
throughout the monitoring period, with 
some slightly elevated results recorded in 
response to rainfall. 

Results from previous monitoring indicate 
that high levels of bacteria can be measured 
at the site in response to heavy rainfall 
(DEC 2004b). 

Lake Budgewoi 
Guideline compliance 

The two swimming locations monitored in 
Lake Budgewoi were San Remo in the north 
and Toukley Aquatic in the south. Both sites 
complied with NHMRC (1990) swimming 
water quality guidelines in all seven months 
of the 2008–2009 summer swimming season 
(Figure 9). 

Response to rainfall 

Enterococci levels at San Remo and Toukley 
Aquatic were generally low throughout the 
monitoring period, with elevated levels 
recorded on several occasions in response to 
heavy rainfall. 

Tuggerah Lake 
Guideline compliance 

The three swimming locations monitored in 
Tuggerah Lake were Canton Beach in the 
north, Long Jetty in the south and The 
Entrance Channel. 

Long Jetty and The Entrance Channel 
complied with the NHMRC (1990) 
swimming water quality guidelines in all 
seven months of the 2008–2009 summer 
swimming season (Figure 9). A high level of 
compliance was also recorded at Canton 
Beach, which complied six of the seven 
months. The site failed the guidelines in 
March 2009. 

Response to rainfall 

Slightly elevated levels of enterococci were 
occasionally recorded at The Entrance 
Channel and Long Jetty in response to 
rainfall during the 2008–2009 summer 
swimming season. Elevated levels were also 
recorded at Canton Beach in response to 
heavy rainfall. 

Previous monitoring has revealed elevated 
bacterial levels in response to rainfall at 
these sites (DEC 2004b and 2004c). 

Tuggerah Lakes catchment 
Guideline compliance 

The three sites monitored in the Tuggerah 
Lakes catchment were Wyong River, 
Ourimbah Creek and Tumbi Umbi Creek. 

Very low levels of compliance with the 
NHMRC (1990) swimming water quality 
guidelines were recorded at all three 
locations. Ourimbah Creek and Wyong 
River failed the guidelines in five of the 
seven months of the 2008–2009 summer 
swimming season, and Tumbi Umbi Creek 
failed the guidelines in all seven months 
(Figure 9). 

Response to rainfall 

Due to the ongoing high levels of bacteria 
measured at these sites, swimming should 
be avoided at these sites at all times. 
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Frazer Beach 
See page 83 for key to map 

Description	 Frazer Beach is located 
within the Munmorah State 
Recreation Area. The 
beach is patrolled during 
the Christmas and Easter 
school holidays and is 
frequently used on 
weekends and holidays for 
surfing, swimming, fishing 
and camping. 

Pollution sources	 There are few pollution 
sources at this beach. 
Outflow from the lagoon 
may affect water quality in 
wet weather. Illegal 
discharge from commercial and recreational boats is also a potential pollution 
source. 

Compliance 	 The site complied with NHMRC (1990) swimming guidelines in all seven months 
of the 2008–2009 summer swimming season. 

Compliance with NHMRC (1990) swimming guidelines at Frazer Beach 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

ENT PASS* PASS* PASS PASS* PASS* PASS* PASS 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of enterococci generally remained low throughout the monitoring period, 
just exceeding the geometric mean guideline limit on two occasions. 
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Birdie Beach 
See page 83 for key to map 

Description	 Birdie Beach is located 
within the Munmorah State 
Recreation Area, at the 
northern end of an eight 
kilometre-long beach. The 
beach is backed by a well 
vegetated foredune. It is 
popular during holiday 
periods and is used for 
swimming, surfing, fishing 
and camping. 

Pollution sources	 There are few potential 
pollution sources at this 
beach. Illegal discharge 
from commercial and 
recreational boats may affect water quality. 

Compliance 	 The site complied with NHMRC (1990) swimming guidelines in all seven months 
of the 2008–2009 summer swimming season. 

Compliance with NHMRC (1990) swimming guidelines at Birdie Beach 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

ENT PASS* PASS* PASS PASS* PASS* PASS* PASS 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of enterococci remained low throughout the monitoring period, just 
exceeding the geometric mean guideline limit on one occasion. 
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Budgewoi Beach 
See page 83 for key to map 

Description	 Budgewoi Beach is located in the centre 
of an eight kilometre-long beach and is 
backed by a reserve. The beach is 
frequently used on weekends and during 
holiday periods. 

Pollution sources	 There are few potential sources of 
pollution at this beach. Illegal discharge 
from commercial and recreational boats 
may affect water quality. 

Compliance 	 The site complied with NHMRC (1990) 
swimming guidelines in all seven months 
of the 2008–2009 summer swimming 
season. 

Compliance with NHMRC (1990) swimming guidelines at Budgewoi Beach 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

ENT PASS* PASS* PASS PASS* PASS* PASS* PASS 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of enterococci remained low throughout the monitoring period, just 
exceeding the geometric mean guideline limit on one occasion in response to 
rainfall. 
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Lakes Beach 
See page 83 for key to map 

Description	 Lakes Beach is located at the southern 
end of an eight kilometre-long beach and 
is backed by a reserve. The beach is 
patrolled during peak holiday periods, 
when large numbers of swimmers and 
surfers visit the beach. 

Pollution sources	 There are few potential pollution sources 
at this beach. 

Compliance 	 The site complied with NHMRC (1990) 
swimming guidelines in all seven months 
of the 2008–2009 summer swimming 
season. 

Compliance with NHMRC (1990) swimming guidelines at Lakes Beach 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

ENT PASS* PASS* PASS PASS* PASS* PASS* PASS 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of enterococci were generally low throughout the monitoring period, just 
exceeding the geometric mean guideline limit on one occasion in response to 
rainfall. 
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Hargraves Beach 
See page 83 for key to map 

Description	 Hargraves Beach is not patrolled and is 
difficult to access. Despite this, the beach 
is frequently used on weekends and 
holidays by the local community. The 
beach is backed by a reserve. 

Pollution sources	 Urban stormwater runoff may affect 
beach water quality after rainfall. 

Compliance 	 The site complied with NHMRC (1990) 
swimming guidelines in all seven months 
of the 2008–2009 summer swimming 
season. 

Compliance with NHMRC (1990) swimming guidelines at Hargraves Beach 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

ENT PASS* PASS* PASS PASS* PASS* PASS* PASS 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Enterococci levels generally remained low throughout the monitoring period, just 
exceeding the geometric mean guideline limit on two occasions in response to 
rainfall. 
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Jenny Dixons Beach 
See page 83 for key to map 

Description	 Jenny Dixons Beach is approximately 
300 metres long and is protected by reefs 
and Norah Head. The beach is popular 
with the local community and is 
frequently used on weekends and 
holidays. It is backed by an escarpment 
and residential development. 

Pollution sources	 Urban stormwater may affect beach 
water quality after rainfall. 

Compliance 	 The site complied with NHMRC (1990) 
swimming guidelines in all seven months 
of the 2008–2009 summer swimming 
season. 

Compliance with NHMRC (1990) swimming guidelines at Jenny Dixons Beach 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

ENT PASS* PASS* PASS PASS* PASS* PASS* PASS 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Enterococci levels generally remained very low throughout the monitoring period, 
just exceeding the geometric mean guideline limit on one occasion in response to 
rainfall. 
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Cabbage Tree Bay 
See page 83 for key to map 

Description	 Cabbage Tree Bay is 
located at Norah Head and 
is backed by a reserve and 
a steep escarpment. It is 
not patrolled but is 
frequently used during the 
summer months for 
swimming, snorkeling, 
diving and fishing. There 
are also boat launching 
facilities at the bay. 

Pollution sources	 A number of stormwater 
drains discharge to the bay 
from the urban area during 
wet weather. Secondary 
treated sewage effluent from the Norah Head Sewage Treatment Plant is 
discharged via an outfall at Norah Head, to the south of the beach. 

Compliance 	 The site complied with NHMRC (1990) swimming guidelines in all seven months 
of the 2008–2009 summer swimming season. 

Compliance with NHMRC (1990) swimming guidelines at Cabbage Tree Bay 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

ENT PASS* PASS* PASS PASS* PASS* PASS* PASS 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Enterococci levels were generally low throughout the monitoring period. Several 
results just exceeded the geometric mean guideline during dry and wet weather 
conditions. 
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Lighthouse Beach 
See page 83 for key to map 

Description	 Lighthouse Beach is 
situated on Norah Head. It 
is used mainly for fishing, 
snorkelling, diving and 
surfing. 

Pollution sources Secondary-treated sewage 
effluent from the Norah 
Head Sewage Treatment 
Plant is discharged via an 
outfall at Norah Head, to 
the south of the beach. 

Compliance	 The site complied with 
NHMRC (1990) swimming 
guidelines in all seven 
months of the 2008–2009 summer swimming season. 

Compliance with NHMRC (1990) swimming guidelines at Lighthouse Beach 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

ENT PASS* PASS* PASS PASS* PASS* PASS* PASS 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of enterococci were generally very low throughout the monitoring period, 
just exceeding the geometric mean guideline on two occasions. 
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Gravelly Beach 
See page 83 for key to map 

Description	 Gravelly Beach is located approximately 
500 metres south of Norah Head and is 
backed by high dunes and vegetation. 
The beach is protected by wide rock 
platforms at both ends. Access is via 
Norah Head walking track or the car park 
located at Soldiers Beach to the south. 
The area is popular for sightseeing and 
fishing, with high use by surfers. 

Pollution sources	 Secondary-treated sewage effluent from 
the Norah Head Sewage Treatment 
Plant is discharged via an outfall at 
Norah Head, to the north of the beach. 

Compliance 	 The site complied with NHMRC (1990) 
swimming guidelines in all seven months 
of the 2008–2009 summer swimming 
season. 

Compliance with NHMRC (1990) swimming guidelines at Gravelly Beach 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

ENT PASS* PASS* PASS PASS* PASS* PASS* PASS 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of enterococci were generally low throughout the monitoring period. A 
single very high result was recorded in early April 2009 in response to heavy 
rainfall. 
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Soldiers Beach 
See page 83 for key to map 

Description	 Soldiers is a patrolled 
beach that extends south-
east from Soldiers Point to 
Pelican Point. A surf club is 
located toward the northern 
end of the beach, with a 
large car park situated on 
the Soldiers Point 
headland. The beach is 
popular in the summer and 
is used frequently by 
surfers throughout the year. 
A caravan park and 
residential area are located 
close by. The beach has 
high economic importance to the local community. 

Pollution sources	 A stormwater outlet flows to the beach just south of the surf club. This drains both 
urban and natural catchment areas. The beach may also be affected by 
secondary-treated sewage effluent discharged via an outfall at Norah Head to the 
north. 

Compliance 	 The site complied with NHMRC (1990) swimming guidelines in all seven months 
of the 2008–2009 summer swimming season. 

Compliance with NHMRC (1990) swimming guidelines at Soldiers Beach 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

ENT PASS* PASS* PASS PASS* PASS* PASS* PASS 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of enterococci were generally low throughout the monitoring period, with a 
single slightly elevated result exceeding the geometric mean guideline. 
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North Entrance 
See page 83 for key to map 

Description	 North Entrance is located to the north of 
Tuggerah Lake entrance, at the southern 
end of Tuggerah Beach. The sampling 
site is located in front of the surf club. 
The site is backed by urban development 
and a caravan park is nearby. The beach 
is frequently used and of high economic 
importance to the local community. 

Pollution sources	 Beach water quality may be affected by 
urban stormwater runoff and outflow from 
Tuggerah Lake. 

Compliance 	 The site complied with NHMRC (1990) 
swimming guidelines in all seven months 
of the 2008–2009 summer swimming 
season. 

Compliance with NHMRC (1990) swimming guidelines at North Entrance 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

ENT PASS* PASS* PASS PASS* PASS* PASS* PASS 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of enterococci were generally low throughout the monitoring period, with a 
single elevated result exceeding the geometric mean guideline. 
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The Entrance 
See page 83 for key to map 

Description	 The Entrance Beach is approximately 
300 metres long and lies immediately 
south of the entrance to Tuggerah Lake. 
It is backed by high density residential 
and holiday apartment development. It is 
of high economic importance to the local 
community. The beach is very popular on 
weekends and during holiday periods. 

Pollution sources	 Urban stormwater runoff, outflow from 
Tuggerah Lake and overflows from a 
sewage pumping station just south of the 
surf club may all potentially affect beach 
water quality. 

Compliance 	 The site complied with NHMRC (1990) 
swimming guidelines in all seven months 
of the 2008–2009 summer swimming 
season. 

Compliance with NHMRC (1990) swimming guidelines at The Entrance 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

ENT PASS* PASS* PASS PASS* PASS* PASS* PASS 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of enterococci were generally low throughout the monitoring period, with a 
single slightly elevated result exceeding the geometric mean guideline. 
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Blue Bay 
See page 83 for key to map 

Description	 Blue Bay is a calm ocean beach 
bounded by a wide rock platform to the 
north and a long sand spit to the south. 
The beach is backed by residential 
development. It is used mainly on 
weekends and public holidays, and is 
popular with families owing to the 
prevailing calm water conditions. 

Pollution sources	 Beach water quality may be affected by 
urban stormwater runoff. 

Compliance 	 The site complied with NHMRC (1990) 
swimming guidelines in all seven months 
of the 2008–2009 summer swimming 
season. 

Compliance with NHMRC (1990) swimming guidelines at Blue Bay 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

ENT PASS* PASS* PASS PASS* PASS* PASS* PASS 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of enterococci remained generally low over the monitoring period, just 
exceeding the geometric mean guideline on two occasions. 
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Toowoon Bay 
See page 83 for key to map 

Description	 Toowoon Bay is a relatively calm, semi-
circular ocean beach that is protected by 
headlands. Parking, picnic areas, a surf 
club and a caravan park are located at 
the southern end of the beach. The 
beach is very popular for swimming and 
snorkelling, particularly during the 
summer holiday period. It has high 
economic importance to the local 
community. 

Pollution sources	 Urban stormwater runoff and overflows 
from a sewage pumping station may 
affect beach water quality. 

Compliance 	 The site complied with NHMRC (1990) 
swimming guidelines in all seven months 
of the 2008–2009 summer swimming 
season. 

Compliance with NHMRC (1990) swimming guidelines at Toowoon Bay 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

ENT PASS* PASS* PASS PASS* PASS* PASS* PASS 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of enterococci remained generally low over the monitoring period, just 
exceeding the geometric mean guideline on one occasion. 
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Shelly Beach 
See page 83 for key to map 

Description	 Shelly Beach is backed by a high 
foredune and a golf course. A surf club, 
carpark and caravan park are located at 
the southern end of the beach. The area 
is used primarily on weekends and public 
holidays. It has high economic 
importance to the local community. 

Pollution sources	 Urban stormwater discharged at the 
southern end of the beach may affect 
water quality. Treated effluent from the 
Bateau Bay Sewage Treatment Plant is 
discharged via an outfall at Wonga Point 
to the south of the beach. 

Compliance 	 The site complied with NHMRC (1990) 
swimming guidelines in all seven months 
of the 2008–2009 summer swimming 
season. 

Compliance with NHMRC (1990) swimming guidelines at Shelly Beach 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

ENT PASS* PASS* PASS PASS* PASS* PASS* PASS 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of enterococci remained generally low over the monitoring period, just 
exceeding the geometric mean guideline on two occasions. 
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Blue Lagoon 
See page 83 for key to map 

Description	 Blue Lagoon is a short and calm ocean 
beach that is protected by a reef 
approximately 200 metres offshore. It is 
backed by a caravan park and is popular 
with tourists to the area. The beach is 
used extensively on weekends and 
holiday periods for swimming and 
snorkelling. 

Pollution sources	 Urban stormwater discharged at the 
southern end of the beach may affect 
water quality. Treated effluent from the 
Bateau Bay Sewage Treatment Plant is 
discharged via an outfall at Wonga Point 
to the south of the beach. 

Compliance 	 The site complied with NHMRC (1990) 
swimming guidelines in all seven months 
of the 2008–2009 summer swimming 
season. 

Compliance with NHMRC (1990) swimming guidelines at Blue Lagoon 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

ENT PASS* PASS* PASS PASS* PASS* PASS* PASS 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of enterococci remained low over the monitoring period. 
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Bateau Bay Beach 
See page 83 for key to map 

Description	 Bateau Bay Beach is approximately 200 
metres long and backed by the southern 
section of Wyrrabalong National Park. 
The beach is not patrolled and is 
protected by prominent headlands and 
reefs. It is popular with family groups on 
weekends and during holiday periods. 

Pollution sources	 Urban stormwater may affect beach 
water quality during wet weather. 
Treated effluent from the Bateau Bay 
Sewage Treatment Plant is discharged 
via an outfall at Wonga Point to the north 
of the beach. 

Compliance 	 The site complied with NHMRC (1990) 
swimming guidelines in all seven months 
of the 2008–2009 summer swimming 
season. 

Compliance with NHMRC (1990) swimming guidelines at Bateau Bay 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

ENT PASS* PASS* PASS PASS* PASS* PASS* PASS 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of enterococci remained generally low over the monitoring period, just 
exceeding the geometric mean guideline on three occasions in response to 
rainfall. 

Enterococci and rainfall 100000 

10000 

Oct-08 Nov-08 Dec-08 Jan-09 Feb-09 Mar-09 Apr-09 

co
un

t/1
00

 m
L 

501000 

100 100 
10
 

1
 150 

 See page 5 for key to graph 

D
ai

ly
 ra

in
fa

ll (
m

m
)

Council Programs – Wyong Shire Council 103 

0 



 

 

 

 

 
 

 
 

Summerland Point 
See page 83 for key to map 

Description	 Summerland Point is a netted swimming 
enclosure within Lake Macquarie. The 
sampling site is backed by a small 
reserve and the residential area of 
Summerland Point. The site is popular 
with local children. 

Pollution sources	 Several stormwater outlets discharge in 
the vicinity of the swimming location. A 
boat pumpout facility on the adjacent 
wharf and droppings from birdlife are also 
potential pollution sources. 

Compliance 	 The site complied with NHMRC (1990) 
swimming guidelines in all seven months 
of the 2008–2009 summer swimming 
season. 

Compliance with NHMRC (1990) swimming guidelines at Summerland Point 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

ENT PASS* PASS* PASS PASS* PASS* PASS* PASS 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of enterococci remained low over most of the monitoring period, just 
exceeding the geometric mean guideline on a number occasions. 
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Gwandalan 
See page 83 for key to map 

Description	 The Gwandalan sampling site is a netted 
swimming enclosure within Crangan Bay 
in Lake Macquarie. The site is backed by 
a small reserve and the township of 
Gwandalan. The location is popular with 
local children. 

Pollution sources	 Urban stormwater is discharged via an 
outlet to the north of the swimming area. 
Waterbirds common to the area may 
also affect water quality. 

Compliance 	 The site complied with NHMRC (1990) 
swimming guidelines in all seven months 
of the 2008–2009 summer swimming 
season. 

Compliance with NHMRC (1990) swimming guidelines at Gwandalan 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

ENT PASS* PASS* PASS PASS* PASS* PASS* PASS 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of enterococci were generally low throughout the monitoring period, with 
elevated levels recorded on a number of occasions in response to rainfall. 
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Chain Valley Bay 
See page 83 for key to map 

Description	 The Chain Valley Bay site 
is an enclosed swimming 
area located in the south-
east of Lake Macquarie. 
The site is backed by a 
small reserve and 
residential development. 
The swimming site is 
popular with local children. 

Pollution sources	 Water quality is potentially 
affected by urban 
stormwater, outflow from 
Karignan Creek and 
overflows from a nearby 
sewage pumping station. 
Water birds may also contribute to faecal contamination. 

Compliance 	 The site complied with NHMRC (1990) swimming guidelines in all seven months 
of the 2008–2009 summer swimming season. 

Compliance with NHMRC (1990) swimming guidelines at Chain Valley Bay 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

ENT PASS* PASS* PASS PASS* PASS* PASS* PASS 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of enterococci were generally low throughout the monitoring period, with 
elevated levels recorded on a number of occasions in response to rainfall. 
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Elizabeth Bay 
See page 83 for key to map 

Description	 Elizabeth Bay is in the north-eastern 
corner of Lake Munmorah and is backed 
by Elizabeth Bay Reserve. A creek 
draining a residential area flows into the 
bay and birdlife is common. The area is 
not a popular swimming location, but 
local children are known to swim here. 

Pollution sources	 Two large stormwater outlets drain into 
the bay and there is a sewage pumping 
station located in the reserve. Faecal 
contamination from waterbirds and creek 
discharge are further potential sources of 
contamination. 

Compliance 	 The site complied with NHMRC (1990) 
swimming guidelines in all seven months 
of the 2008–2009 summer swimming 
season. 

Compliance with NHMRC (1990) swimming guidelines at Elizabeth Bay 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

ENT PASS* PASS* PASS PASS* PASS* PASS* PASS 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of enterococci were mostly low throughout the monitoring period. Levels 
exceeded the geometric mean guideline on a number of occasions, generally in 
response to rainfall. 
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San Remo 
See page 83 for key to map 

Description	 The San Remo swimming 
location is situated in 
Budgewoi Lake, near the 
mouth of Wallarah Creek. 
The site is popular with 
local children. 

Pollution sources	 Urban stormwater runoff is 
discharged via two drains 
in the immediate vicinity of 
the swimming site. Outflow 
from Wallarah Creek may 
also affect swimming water 
quality. Bird faeces may be 
source of contamination. 

Compliance 	 The site complied with NHMRC (1990) swimming guidelines in all seven months 
of the 2008–2009 summer swimming season. 

Compliance with NHMRC (1990) swimming guidelines at San Remo 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

ENT PASS* PASS* PASS PASS* PASS* PASS* PASS 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Enterococci levels generally remained generally low throughout the monitoring 
period, occasionally exceeding the geometric mean guideline limit in response to 
heavy rainfall. 
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Toukley Aquatic 
See page 83 for key to map 

Description	 Toukley Aquatic is a netted 
swimming enclosure 
located in Lake Budgewoi. 
It is backed by a large 
urban development. The 
pool is not a popular 
swimming location but is 
ocasionally used by 
children. 

Pollution sources	 Urban stormwater runoff 
may affect swimming water 
quality in wet weather. 
Waterbirds in the area may 
also contribute to faecal 
contamination. 

Compliance 	 The site complied with NHMRC (1990) swimming guidelines in all seven months 
of the 2008–2009 summer swimming season. 

Compliance with NHMRC (1990) swimming guidelines at Toukley Aquatic 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

ENT PASS* PASS* PASS PASS* PASS* PASS* PASS 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of enterococci were generally low throughout the monitoring period, 
exceeding the geometric mean guideline limit on four occasions. 
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Canton Beach 
See page 83 for key to map 

Description	 Canton Beach is situated in 
Tuggerah Lake and is backed by a 
narrow reserve and picnic area 
and the town of Toukley. The 
shallow, calm waters of this beach 
are popular with children and 
families during holiday periods. 
Sailing is popular throughout the 
year and the beach has high 
economic importance to the local 
community.  

Pollution sources	 Urban stormwater runoff is 
discharged to the beach via three 
drains. The largest drain is located near Crossingham Street. Faecal 
contamination from birds may also be a source of pollution. 

Compliance 	 Canton Beach complied with NHMRC (1990) swimming guidelines in six of the 
seven months of the 2008–2009 summer swimming season. The site failed the 
guidelines in March 2009. 

Compliance with NHMRC (1990) swimming guidelines at Canton Beach 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

ENT PASS* PASS* PASS PASS* PASS* FAIL* PASS 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of enterococci mostly remained below the geometric mean guideline limit 
throughout the monitoring period. Elevated levels were recorded on several 
occasions, generally in response to rainfall. 
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The Entrance Channel 
See page 83 for key to map 

Description	 The Entrance Channel is situated in the 
mouth of Tuggerah Lake. It is backed by 
high-density urban, commercial and 
resort development. The beach is not 
patrolled but is popular during school 
holidays. Pelican feeding is a regular 
attraction near this site. 

Pollution sources	 Numerous stormwater drains discharge 
in the immediate vicinity of the site. The 
site may also be affected by outflow from 
Tuggerah Lakes. Droppings from 
waterbirds, including pelicans, may also 
have an impact on water quality. 

Compliance 	 The site complied with NHMRC (1990) 
swimming guidelines in all seven months 
of the 2008–2009 summer swimming 
season. 

Compliance with NHMRC (1990) swimming guidelines at The Entrance Channel 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

ENT PASS* PASS* PASS PASS* PASS* PASS* PASS 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of enterococci were mostly below the geometric mean guideline limit 
throughout the monitoring period, with slightly elevated results recorded on a 
number of occasions, generally in response to rainfall. 
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Long Jetty 
See page 83 for key to map 

Description	 Long Jetty is located in Tuggerah Lake 
and is backed by urban development. 
Children are the most frequent users of 
the swimming location. 

Pollution sources	 Urban stormwater runoff is discharged in 
the immediate vicinity of the sampling 
site. 

Compliance 	 The site complied with NHMRC (1990) 
swimming guidelines in all seven months 
of the 2008–2009 summer swimming 
season. 

Compliance with NHMRC (1990) swimming guidelines at Long Jetty 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

ENT PASS* PASS* PASS PASS* PASS* PASS* PASS 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of enterococci were mostly below the geometric mean guideline limit 
throughout the monitoring period, with slightly elevated results recorded on a 
number of occasions in response to rainfall. 
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Wyong River 
See page 83 for key to map 

Description	 The Wyong River sampling 
site is located to the south 
of the township of Wyong. 
This area of the river is 
predominantly used for 
recreational boating and 
fishing. 

Pollution sources	 Urban stormwater runoff is 
discharged in the 
immediate vicinity of the 
sampling site. Water 
quality may also be 
affected by leachate from 
onsite wastewater 
management systems and 
runoff from rural areas in the upper catchment. 

Compliance 	 Wyong River failed to comply with the NHMRC (1990) swimming guidelines in 
five of the seven months of the 2008–2009 summer swimming season. The site 
passed the guidelines in October 2008 and January 2009. 

Compliance with NHMRC (1990) swimming guidelines at Wyong River 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

ENT PASS* FAIL* FAIL PASS* FAIL* FAIL* FAIL 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Enterococci levels exceeded the geometric mean guideline level throughout much 
of the monitoring period, indicating that the site is affected by faecal 
contamination in dry and wet weather conditions. 
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Ourimbah Creek 
See page 83 for key to map 

Description	 This site is located at 
Chittaway Point, adjacent 
to the boat ramp. The area 
is used for swimming by 
local children. 

Pollution sources	 Urban stormwater runoff is 
discharged in the 
immediate vicinity of the 
swimming site. Leachate 
from onsite wastewater 
management systems and 
rural runoff from the upper 
catchment may also affect 
water quality. Faecal 
contamination from birds is 
a potential source of pollution. 

Compliance 	 Ourimbah Creek failed to comply with the NHMRC (1990) swimming guidelines in 
five of the seven months of the 2008–2009 summer swimming season. The site 
passed the guidelines in October 2008 and February 2009. 

Compliance with NHMRC (1990) swimming guidelines at Ourimbah Creek 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

ENT PASS* FAIL* FAIL FAIL* PASS* FAIL* FAIL 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Enterococci levels exceeded the geometric mean guideline level throughout much 
of the monitoring period, indicating that the site is affected by faecal 
contamination in dry and wet weather conditions. 
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Tumbi Umbi Creek 
See page 83 for key to map 

Description	 Tumbi Umbi Creek drains 
into the southern end of 
Tuggerah Lake. The creek 
mouth is blocked by a 
sandbar and as a result the 
creek is poorly flushed. The 
swimming area is known to 
be used by local children. 

Pollution sources	 Water quality in Tumbi 
Umbi Creek is affected by 
urban and industrial 
stormwater runoff from the 
lower catchment and by 
leachate from onsite 
wastewater management 
systems and rural runoff from the upper catchment. Faecal contamination from 
birds is also a potential source of pollution. 

Compliance 	 The site failed the NHMRC (1990) swimming guidelines in all seven months of the 
2008–2009 summer swimming season. 

Compliance with NHMRC (1990) swimming guidelines at Tumbi Umbi Creek 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

ENT FAIL* FAIL * FAIL  FAIL * FAIL * FAIL * FAIL 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 High levels of bacteria were measured throughout the monitoring period, 
indicating that the site is affected by faecal contamination in dry and wet weather 
conditions. 
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Gosford City Council 
Ocean beaches: Forresters Beach, Wamberal, Terrigal, North Avoca, Avoca Beach, Copacabana, 

McMasters Beach, Killcare, Umina Beach, Pearl Beach. Lagoons: Wamberal, Terrigal Sailboards, 

Terrigal Paddleboats, Avoca Lake, Bulbararing, Cockrone. Estuarine: Ettalong Channel. 

Tidal pools: Davistown Baths, Yattalunga Baths, Woy Woy Baths, Pretty Beach Baths. 

Rock pool: Pearl Beach Rockpool. 
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Local government area description 
Gosford City Council is located on the 
Central Coast of New South Wales between 
Sydney in the south and Wyong in the 
north. It covers an area of 1,028 square 
kilometres and supports a population of 
more than 162,000. 

Gosford has an array of natural resources 
from coastal beaches, natural bushland, 
estuaries, waterways, plateaus and 
wetlands, with the Brisbane Water estuary a 
predominant feature (Gosford City Council 
2006). 

Research by Tourism Australia indicates 
that, on average each year, more than 
850,000 people holiday in the Gosford City 
Council area and over 2,000,000 people visit 
for the day. ‘Going to the beach’ is listed as a 
top activity by more than 75% of 
international tourists and 45% of domestic 
tourists holidaying in the area (Tourism 
Research Australia, 2008). 

Program outline 
Twenty-two sites were monitored by 
Gosford City Council, comprising ten ocean 
beaches, six lagoon sites, one estuarine 
swimming location, four tidal pools and one 
rockpool. 

Faecal coliform samples were routinely 
collected at all locations between October 
2008 and April 2009 to assess compliance 
with NHMRC (1990) swimming water 
quality guidelines. 

It should be noted that the required five 
samples were not collected in some months 
at some sites. Where four samples were 
collected, the closest sample in time from an 
adjacent month was ’borrowed’ to provide 
the five samples for the compliance 
calculation. 

Monitoring has been undertaken since 
summer 2004–2005 and previous results are 
available in State of the Beaches reports 
(DEC 2006a and 2006b, DECC 2007 and 
DECC 2008). 

Gosford City Council provides water quality 
data to the community on its website. 

Rainfall 
Rainfall data presented in the timeseries 
plots were obtained from the Bureau of 
Meteorology’s gauge at Narara Research 
Station at Gosford. 

Ocean beaches 
Guideline compliance 

A high level of compliance with the 
NHMRC (1990) swimming water quality 
guidelines was recorded at the ocean 
beaches in the Gosford City Council area. 
Forresters, Wamberal, Terrigal, North 
Avoca, Avoca, Copacabana, McMasters, 
Killcare, Umina and Pearl beaches all passed 
the swimming guidelines in the seven 
months of the 2008–2009 summer swimming 
season (Figure 10). 

Response to rainfall 

Levels of faecal coliforms were generally 
low at all ocean beaches during the 
monitoring period. A single slightly elevated 
result was measured at Forresters Beach and 
Pearl Beach following heavy rainfall. 

Lagoons and estuarine waters 
Guideline compliance 

Water quality samples were collected from 
five waterways: 
• 	 Wamberal Lagoon 
• 	 Terrigal Lagoon (Terrigal Paddleboats 


and Terrigal Sailboards) 

• 	 Avoca Lake (Bulbararing and Avoca 


Lake) 

• 	 Cockrone Lagoon 
• 	 Ettalong Channel at the entrance to 


Brisbane Water. 


A very high level of compliance with the 
NHMRC (1990) swimming water quality 
guidelines was recorded at the sites in 
Wamberal Lagoon, Cockrone Lagoon and 
Avoca Lake (Avoca Lake and Bulbararing). 
All locations passed the guidelines in all 
seven months of the 2008–2009 summer 
swimming season. 

A relatively high level of compliance was 
also recorded in Terrigal Lagoon, with 
Terrigal Paddleboats and Terrigal Sailboards 
passing the guidelines in five of the seven 
months. 
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Ettalong Channel complied in four of the 
seven months of the 2008–2009 summer 
swimming season (Figure 10). 

Response to rainfall 

Levels of faecal coliforms in the lagoon and 
estuarine sites were generally higher than 
those at the ocean beaches during dry 
weather conditions, but remained below the 
guideline limits. Elevated faecal coliform 
levels were usually observed in response to 
rainfall. 

Very high levels of faecal coliforms (greater 
than 10,000 cfu/100 mL) were recorded at 
Ettalong Channel during April 2009 in 
response to rainfall. 

Tidal pools and rockpools 
Guideline compliance 

Compliance with NHMRC (1990) swimming 
guidelines was assessed at four tidal pools in 
Brisbane Waters (Woy Woy Baths, 
Yattalunga Baths, Pretty Beach Baths and 
Davistown Baths) and at Pearl Beach 
Rockpool. 

Pearl Beach Rockpool passed the guidelines 
in all seven months of the 2008–2009 
summer swimming season. 

Compliance was also high at the tidal pools, 
with Woy Woy Baths and Yattalunga Baths 
complying in six of the seven months, and 
Pretty Beach Baths and Davistown Baths 
complying in five of the seven months 
(Figure 10). 

Response to rainfall 

Pearl Beach Rockpool generally displayed 
little response to rainfall, with low levels 
recorded over the monitoring period. 

The tidal pools displayed some response to 
rainfall with slightly elevated levels of faecal 
coliforms recorded at Woy Woy Baths, 
Davistown Baths and Yattalunga Baths 
following heavy rainfall. A very high faecal 
coliform level was recorded at Pretty Beach 
Baths in response to heavy rainfall in late 
March 2009. 
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Figure 10: Summary of compliance with NHMRC (1990) microbiological guidelines for 
swimming at Gosford City Council swimming sites over the 2008–2009 summer season  
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Forresters Beach 
See page 116 for key to map 

Description	 Forresters Beach is approximately 1.5 
kilometres long. It is often not safe for 
swimming and is patrolled during the 
summer season. The beach is very 
popular with surfers owing to the 
presence of a reef along much of its 
length. A car park and amenities are 
located towards the middle of the beach. 

Pollution sources	 There are few sources of pollution at the 
beach, although stormwater runoff from 
the nearby roads and urban areas may 
affect water quality in heavy rain. The 
foreshore of the beach is composed of 
Wyrrabalong National Park and nature 
reserve. 

Compliance 	 Forresters Beach complied with NHMRC 
(1990) guidelines in all months of the 
2008–2009 summer swimming season. 

Compliance with NHMRC (1990) swimming guidelines at Forresters Beach 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

FC PASS PASS* PASS* PASS PASS* PASS* PASS* 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots	 Levels of faecal coliforms were generally very low over the monitoring period, 
exceeding the median guideline limit on only one occasion in response to heavy 
rainfall. 
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Wamberal Beach 
See page 116 for key to map 

Description	 Wamberal Beach is the northern end of 
a 2.8-kilometre-long beach that extends 
between Wamberal Lagoon in the north 
and Terrigal Lagoon in the south. The 
northern end of the beach is backed by 
the Wamberal Lagoon Nature Reserve. 
The beach is patrolled during the 
summer swimming season and is 
popular with the local community and 
surfers. The sampling site is adjacent to 
the flagged area for the surf club, which 
is a focus for swimmers in summer. 

Pollution sources	 The foreshore of the beach is composed 
of Wamberal Lagoon Nature Reserve to 
the north and is largely urbanised to the 
south. Outflow from Wamberal lagoon 
may affect water quality at the beach 
following heavy rain. The catchment for 
the lagoon is partly urbanised. 

Compliance 	 Wamberal Beach complied with NHMRC (1990) guidelines in all months of the 
2008–2009 summer swimming season. 

Compliance with NHMRC (1990) swimming guidelines at Wamberal Beach 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

FC PASS PASS* PASS* PASS PASS* PASS* PASS* 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of faecal coliforms were generally low over the monitoring period, 
remaining below the median guideline limit. 
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Wamberal Lagoon 
See page 116 for key to map 

Description	 The sampling site is a sandy area 
located near the mouth of the lagoon 
and is a popular picnic and swimming 
area for children. The lagoon is 
intermittently open to the ocean and 
flows to Wamberal Beach. 

Pollution sources	 Much of the immediate foreshore of the 
lagoon is parkland and nature reserve. 
However, in the upper catchment there 
is a mixture of urban, light industrial and 
semi-rural properties that could 
contribute poor-quality stormwater 
following heavy rain. 

Compliance 	 Wamberal Lagoon complied with 
NHMRC (1990) guidelines in all months 
of the 2008–2009 summer swimming 
season. 

Compliance with NHMRC (1990) swimming guidelines at Wamberal Lagoon 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

FC PASS PASS* PASS* PASS PASS* PASS* PASS* 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of faecal coliforms were slightly elevated throughout the monitoring period, 
exceeding the median guideline limit on a number of occasions, generally in 
response to rainfall. 
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Terrigal Beach 
See page 116 for key to map 

Description Terrigal Beach is an extremely popular 
swimming site for families with young 
children. The beach is situated close to 
the retail and tourism centre of Terrigal 
and receives a large number of visitors 
each summer. 

Pollution sources Runoff from roads and pavements 
adjacent to the commercial district of 
Terrigal ends up in stormwater drains 
that discharge to the beach. 

Compliance Terrigal Beach complied with NHMRC 
(1990) guidelines in all months of the 
2008–2009 summer swimming season. 

Compliance with NHMRC (1990) swimming guidelines at Terrigal Beach 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

FC PASS PASS* PASS* PASS PASS* PASS* PASS* 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Faecal coliform levels were generally low throughout the monitoring period, 
exceeding the median guideline value on only two occasions. 
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Terrigal Sailboards 
See page 116 for key to map 

Description	 The sampling site is located in Terrigal 
Lagoon, adjacent to the Terrigal Lagoon 
Reserve near Willoughby Road. The 
lagoon is intermittently open to the 
ocean and flows to Terrigal Beach. 
There is a commercial watercraft rental 
business operating in summer months 
near the site, which is popular with 
children. 

Pollution sources	 Most of the immediate foreshore is 
parkland and sporting fields, and there is 
a golf course at the northern extremity of 
the waterway. Stormwater runoff from 
the mainly urban residential catchment is 
a potential pollution source. The 
catchment also contains some rural land 
and remnant bushland as well as two 
caravan parks. 

Compliance 	 Terrigal Sailboards complied with 
NHMRC (1990) guidelines in five of the seven months of the 2008–2009 summer 
swimming season. The site failed the swimming guidelines in January and April 
2009. 

Compliance with NHMRC (1990) swimming guidelines at Terrigal Sailboards 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

FC PASS PASS* PASS* FAIL PASS* PASS* FAIL* 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Slightly elevated levels of faecal coliforms were recorded throughout the 
monitoring period, with values frequently exceeding the median guideline limit 
following rainfall. 
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Terrigal Paddleboats 
See page 116 for key to map 

Description	 The sampling site is located in Terrigal 
Lagoon near the opening of the lagoon 
to the ocean. The lagoon is intermittently 
open to the ocean and flows to Terrigal 
Beach. There is a commercial watercraft 
rental business operating in summer 
months near the site, which is popular 
with children. 

Pollution sources	 Most of the immediate foreshore is 
parkland and sporting fields, and there is 
a golf course at the northern extremity of 
the waterway. Stormwater runoff from 
the mainly urban residential catchment is 
a potential pollution source. The 
catchment also contains some rural land 
and remnant bushland as well as two 
caravan parks. 

Compliance 	 Terrigal Paddleboats complied with 
NHMRC (1990) guidelines in five of the 
seven months of the 2008–2009 summer swimming season. The site failed the 
swimming guidelines in February and April 2009. 

Compliance with NHMRC (1990) swimming guidelines at Terrigal Paddleboats 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

FC PASS PASS* PASS* PASS FAIL* PASS* FAIL* 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Slightly elevated levels of faecal coliforms were recorded throughout the 
monitoring period, with values frequently exceeding the median guideline limit 
following rainfall. 
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North Avoca Beach 
See page 116 for key to map 

Description	 North Avoca Beach is a popular swimming site 
for the community, especially surfers. It is less 
secure for children so is not favoured by 
families with young children. The beach is 
situated close to the surf club and receives a 
large number of visitors each summer. 

Pollution sources	 Runoff from roads and pavements adjacent to 
the beach may affect the water quality during 
heavy rain, although the catchment is very 
small. There is a stormwater drain which is a 
potential source of water pollution. 

Compliance 	 North Avoca Beach complied with NHMRC 
(1990) guidelines in all months of the 2008– 
2009 summer swimming season. 

Compliance with NHMRC (1990) swimming guidelines at North Avoca Beach 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

FC PASS PASS* PASS* PASS PASS* PASS* PASS* 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Faecal coliform levels were low throughout the monitoring period, remaining 
below the median guideline limit. 
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Avoca Beach 

Description	 Avoca Beach and is an extremely 
popular swimming site for families with 
young children. The sampling site is 
situated close to the surf club and 
receives a large number of visitors each 
summer. 

Pollution sources	 Stormwater runoff from the surrounding 
urban and commercial area may affect 
water quality at the beach. 

Compliance 	 Avoca Beach complied with NHMRC 
(1990) guidelines in all months of the 
2008–2009 summer swimming season. 

See page 116 for key to map 

Compliance with NHMRC (1990) swimming guidelines at Avoca Beach 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

FC PASS PASS* PASS* PASS PASS* PASS* PASS* 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of faecal coliforms remained mostly low throughout the monitoring period, 
exceeding the median guideline limit on one occasion following rainfall. 
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Avoca Lake 
See page 116 for key to map 

Description	 The sampling site is located in Avoca 
Lake, just south of Bareena Island. This 
area of the lake is shallow and sandy, 
and is adjacent to a picnic area and park, 
which is a popular area for families with 
small children. The lagoon is 
intermittently open to the ocean and 
flows to Avoca Beach. 

Pollution sources	 Most of the immediate foreshore is 
parkland and reserves, with some 
remnant bushland in places. Stormwater 
runoff from the mainly urban residential 
catchment is a potential pollution source. 
The catchment also contains some semi-
rural land and two caravan parks. 

Compliance	 Avoca Lake complied with NHMRC 
(1990) guidelines in all months of the 
2008–2009 summer swimming season. 

Compliance with NHMRC (1990) swimming guidelines at Avoca Lake 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

FC PASS PASS* PASS* PASS PASS* PASS* PASS* 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Slightly elevated levels of faecal coliforms were recorded throughout the 
monitoring period, with values exceeding the median guideline limit on several 
occasions. 
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Bulbararing 
See page 116 for key to map 

Description	 The sampling site is located in Avoca 
Lake near the opening to the ocean. 
This area of the lake is shallow and 
sandy, and backs on to Avoca Beach. 
The area is popular with families with 
small children, and the lagoon is 
intermittently open to the ocean. 

Pollution sources	 Most of the immediate foreshore is 
parkland and reserves, with some 
remnant bushland in places. Stormwater 
runoff from the mainly urban residential 
catchment is a potential pollution source. 
The catchment also contains some 
semi-rural land and two caravan parks. 

Compliance 	 Bulbararing complied with NHMRC 
(1990) guidelines in all months of the 
2008–2009 summer swimming season. 

Compliance with NHMRC (1990) swimming guidelines at Bulbararing 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

FC PASS PASS* PASS* PASS PASS* PASS* PASS* 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Slightly elevated levels of faecal coliforms were recorded throughout the 
monitoring period, with values exceeding the median guideline limit on several 
occasions. 
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Copacabana Beach 
See page 116 for key to map 

Description	 Conditions at Copacabana Beach 
depend on tide height and wave energy, 
but when calm the beach is very popular 
with families with young children. A surf 
club, carpark and amenities are located 
nearby. 

Pollution sources	 The beach is backed by parkland 
reserve, which contains remnant 
bushland. Runoff from roads and 
pavements adjacent to the beach may 
affect the water quality during heavy rain, 
and outflow from Cockrone Lagoon may 
at times be a source of pollution. 

Compliance 	 Copacabana Beach complied with 
NHMRC (1990) guidelines in all months 
of the 2008–2009 summer swimming 
season. 

Compliance with NHMRC (1990) swimming guidelines at Copacabana Beach 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

FC PASS PASS* PASS* PASS PASS* PASS* PASS* 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Faecal coliform levels were generally low throughout the monitoring period, 
remaining below the median guideline limit. 
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Cockrone Lagoon 
See page 116 for key to map 

Description	 The sampling site is a 
shallow sandy area located 
near the mouth of the 
lagoon at McMasters 
Beach. The site is adjacent 
to a wetland and coastal 
reserve. Parts of the 
lagoon are known to 
contain quantities of 
nuisance aquatic plants. 
The lagoon is intermittently 
open to the ocean. 

Pollution sources	 Much of the immediate 
catchment contains urban 
development, with waste 
management facilities, remnant bushland and nature reserves located in the 
upper catchment. The lagoon is known to suffer from the effects of high nutrient 
loads, which in recent years have led to environmental problems such as excess 
weed-growth and fish kills. Stormwater may contain both high levels of nutrients 
and sewage contamination. 

Compliance 	 Cockrone Lagoon complied with NHMRC (1990) guidelines in all months of the 
2008–2009 summer swimming season. 

Compliance with NHMRC (1990) swimming guidelines at Cockrone Lagoon 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

FC PASS PASS* PASS* PASS PASS* PASS* PASS* 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of faecal coliforms were generally low throughout the monitoring period, 
exceeding the median guideline limit on only two occasions following rainfall. 
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McMasters Beach 

Description	 The sampling site at McMasters beach is 
located close to the surf club. The beach 
is backed by a carpark and residential 
area. The beach is an extremely popular 
swimming site for families with young 
children and receives a large number of 
visitors each summer. 

Pollution sources	 The beach is backed by parkland 
reserve, which contains remnant 
bushland. Runoff from roads and 
pavements adjacent to the beach may 
affect the water quality during heavy rain, 
and outflow from Cockrone Lagoon may 
at times be a source of pollution. 

Compliance 	 McMasters Beach complied with 
NHMRC (1990) guidelines in all months 
of the 2008–2009 summer swimming 
season. 

Compliance with NHMRC (1990) swimming guidelines at McMasters Beach 

See page 116 for key to map 

OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 
FC PASS PASS* PASS* PASS PASS* PASS* PASS* 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Faecal coliform levels were generally low throughout the monitoring period, with a 
single elevated result recorded in February 2009 following heavy rainfall. 
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Killcare Beach 
See page 116 for key to map 

Description	 Conditions at Killcare 
Beach depends on tide 
height and wave energy, 
but when calm the beach is 
very popular with families 
with young children. A surf 
club, carpark and amenities 
are located nearby. Bouddi 
National Park and nature 
reserve form the beach 
foreshore. 

Pollution sources	 There are few sources of 
pollution, although 
stormwater runoff from the 
nearby roads and urban area may affect water quality following heavy rain. 

Compliance 	 Killcare Beach complied with NHMRC (1990) guidelines in all months of the 
2008–2009 summer swimming season. 

Compliance with NHMRC (1990) swimming guidelines at Killcare Beach 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

FC PASS PASS* PASS* PASS PASS* PASS* PASS* 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Faecal coliform levels were generally low throughout the monitoring period, 
remaining below the median guideline limit. 
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Pearl Beach 

Description The sampling site is located near Pearl 
Beach Lagoon and is backed by a 
carpark and residential area. The beach 
receives a large number of visitors each 
summer and is extremely popular with 
families with young children due its calm 
waters. 

Pollution sources Stormwater runoff from the surrounding 
urban area and discharge from Pearl 
Beach Lagoon may affect water quality 
at the beach. 

Compliance Pearl Beach complied with NHMRC 
(1990) guidelines in all months of the 
2008–2009 summer swimming season. 

See page 116 for key to map 

Compliance with NHMRC (1990) swimming guidelines at Pearl Beach 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

FC PASS PASS* PASS* PASS PASS* PASS* PASS* 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Faecal coliform levels were generally low throughout the monitoring period, 
exceeding the median guideline limit on one occasion following rainfall. 
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Pearl Beach Rockpool 

Description	 The rockpool is located at the foot of 
cliffs at the southern end of Pearl Beach 
in Broken Bay and is a popular 
swimming site for families with young 
children. The pool is situated close to 
the surf club and the beach is a busy 
holiday venue in summer. 

Pollution sources	 The baths are backed by Brisbane 
Water National Park. Runoff from roads 
and pavements in the township of Pearl 
Beach and outflow from the lagoon may 
affect the water quality during heavy 
rain, although the catchment is very 
small. 

Compliance 	 Pearl Beach Rockpool complied with 
NHMRC (1990) guidelines in all months 
of the 2008–2009 summer swimming 
season. 

Compliance with NHMRC (1990) swimming guidelines at Pearl Beach Rockpool 

See page 116 for key to map 

OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 
FC PASS PASS* PASS* PASS PASS* PASS* PASS* 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots	 Levels of faecal coliforms were generally low over the monitoring period, 
exceeding the median guideline limit on one occasion following heavy rainfall. 
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Umina Beach 
See page 116 for key to map 

Description	 Umina Beach is a very popular beach 
located near the entrance to Brisbane 
Waters. The beach is patrolled during 
the summer swimming season. As the 
beach faces the open ocean, conditions 
can vary and depend on the size and 
direction of ocean swell. When calm, it is 
a popular area for families with small 
children. The area is also known for 
sailboarding and surfriding in some 
conditions. A surf club, carpark, 
amenities and caravan park are located 
nearby. 

Pollution sources	 The catchment contains part of Brisbane 
Water National Park but is substantially 
urbanised. Ettalong Creek and a number 
of stormwater drains discharge into 
Broken Bay in the vicinity of the site, and 
these may affect water quality during 
heavy rain. 

Compliance 	 Umina Beach complied with NHMRC (1990) guidelines in all months of the 2008– 
2009 summer swimming season. 

Compliance with NHMRC (1990) swimming guidelines at Umina Beach 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

FC PASS PASS* PASS* PASS PASS* PASS* PASS* 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of faecal coliforms were generally low over the monitoring period, 
remaining below the median guideline limit. 
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Pretty Beach Baths 
See page 116 for key to map 

Description	 These tidal baths are 
netted and are located in 
Brisbane Water near the 
entrance to Broken Bay. 
There is a narrow sandy 
beach, a foreshore park, 
boat ramp and picnic area. 
The area is popular with 
families with small children 
during summer. 

Pollution sources	 The foreshore is 
predominantly urban and 
the waterway is a popular 
boating area. During heavy 
rain, water quality at this 
location could be affected by stormwater pollution from both upstream and 
downstream of the baths, depending on the tidal flow. 

Compliance 	 Pretty Beach Baths complied with NHMRC (1990) guidelines in five of the seven 
months of the 2008–2009 summer swimming season. The site failed in March 
and April 2009. 

Compliance with NHMRC (1990) swimming guidelines at Pretty Beach Baths 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

FC PASS PASS* PASS* PASS PASS* FAIL* FAIL* 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of faecal coliforms were generally low over the monitoring period, with 
elevated results recorded on a number of occasions following heavy rainfall. 
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Ettalong Channel 
See page 116 for key to map 

Description	 This estuarine beach is not 
netted and is situated in the 
main channel of Brisbane 
Water near the entrance to 
Broken Bay. The beach is 
adjacent to a foreshore 
park and picnic area and is 
popular for sailboarding. 

Pollution sources	 The foreshore in the vicinity 
is predominantly urban 
parkland, although much of 
the catchment is urbanised, 
and large stormwater 
drains discharge to the 
beach near the swimming 
areas. During heavy rain, water quality at this location could also be affected by 
stormwater pollution. 

Compliance 	 Ettalong Channel complied with NHMRC (1990) guidelines in four of the seven 
months of the 2008–2009 summer swimming season. The site failed to comply 
with the swimmin guidelines in October 2008, March 2009 and April 2009. 

Compliance with NHMRC (1990) swimming guidelines at Ettalong Channel 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

FC FAIL PASS* PASS* PASS PASS* FAIL* FAIL* 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of faecal coliforms were slightly elevated throughout the monitoring period, 
with two values greater than 10,000 cfu/100mL recorded in response to rainfall in 
April 2009. 
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Davistown Baths 
See page 116 for key to map 

Description	 These tidal baths are 
netted and are located in 
the channel between 
Brisbane Water and the 
Kincumber Broadwater. 
The baths are adjacent to a 
foreshore park and picnic 
area that are used often in 
summer by families with 
small children. 

Pollution sources	 The foreshore in the vicinity 
is predominantly parks and 
reserves, although much of 
the catchment is urbanised. 
There are numerous 
waterfront residences nearby and the waterway is a popular boating area. During 
heavy rain, water quality at this location could be affected by stormwater pollution 
from both upstream and downstream of the baths, depending on the tidal flow. 

Compliance 	 Davistown Baths complied with NHMRC (1990) guidelines in five of the seven 
months of the 2008–2009 summer swimming season. The site failed to comply 
with the swimming guidelines in February and April 2009. 

Compliance with NHMRC (1990) swimming guidelines at Davistown Baths 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

FC PASS PASS* PASS* PASS FAIL* PASS* FAIL* 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of faecal coliforms were slightly elevated throughout the monitoring period, 
exceeding the median guideline limit on several occasions in response to rainfall. 
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Woy Woy Baths 
See page 116 for key to map 

Description	 These estuarine tidal baths 
consist of a netted 
enclosure and surrounding 
boardwalk and are located 
in Woy Woy channel, a 
branch of Brisbane Water. 
The baths are situated 
close to the commercial 
district of Woy Woy and 
are adjacent to a foreshore 
park and picnic area. 

Pollution sources	 The foreshore in the 
vicinity is predominantly 
parks and reserves, 
although much of the 
catchment is urbanised. There are several wharves and waterfront residences 
nearby and the waterway is a popular boating area. During heavy rain, water 
quality at this location could be affected by stormwater pollution discharged both 
upstream and downstream of the baths, depending on the tidal flow, as well as 
local discharges. 

Compliance 	 Woy Woy Baths complied with NHMRC (1990) guidelines in six of the seven 
months of the 2008–2009 summer swimming season. The site failed to comply 
with the swimming guidelines in April 2009. 

Compliance with NHMRC (1990) swimming guidelines at Woy Woy Baths 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

FC PASS PASS* PASS* PASS PASS* PASS* FAIL* 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of faecal coliforms generally remained below the guideline limits over the 
monitoring period, exceeding the median guideline limit on a number of 
occasions, mostly in response to rainfall. 
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Yattalunga Baths 
See page 116 for key to map 

Description	 These estuarine tidal baths consist of a 
netted enclosure and boardwalk in the 
upper reaches of Brisbane Water. There 
is a sandy beach nearby and the baths 
are adjacent to a foreshore park. 

Pollution sources	 The foreshore in the vicinity is 
predominantly parks and reserves, 
although much of the catchment is 
urbanised. There are several wharves 
and waterfront residences nearby and 
the waterway is a popular boating area. 
During heavy rain, water quality at this 
location could be affected by stormwater 
pollution from nearby creeks as well as 
from local sources. 

Compliance 	 Yattalunga Baths complied with NHMRC 
(1990) guidelines in six of the seven 
months of the 2008–2009 summer 
swimming season. The site failed to 
comply with the swimming guidelines in April 2009. 

Compliance with NHMRC (1990) swimming guidelines at Yattalunga Baths 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

FC PASS PASS* PASS* PASS PASS* PASS* FAIL* 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of faecal coliforms remained below the median guideline limit throughout 
most of the monitoring period, with slightly elevated results recorded on a number 
of occasions in response to rainfall. 
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Shoalhaven City Council 
Ocean beaches: Shoalhaven Heads, Tilbury Cove, Warrain, Collingwood, Cudmirrah, Mollymook, 
Rennies, Racecourse, Bawley Point, Merry. 
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Local government area description 
Shoalhaven City Council is located on the 
New South Wales South Coast and extends 
from Broughton in the north to North 
Durras in the south. The council covers an 
area of 4,660 square kilometres and includes 
approximately 1,000 kilometres of coastline.  

The population of the region is 
approximately 90,700 but reaches more than 
320,000 during the peak holiday period. 

The Shoalhaven has more visitors each year 
than any other regional local government 
area in New South Wales and tourism is 
very important to the local economy. Dairy 
farming, light industry and fishing are also 
important commercial activities in the 
region (Shoalhaven City Council 2003). 

Research by Tourism Australia indicates 
that, on average each year, more than one 
million people holiday in the Shoalhaven 
and a further one million people visit for the 
day. ‘Going to the beach’ is listed as a top 
activity by more than 80% of international 
tourists and 50% of domestic tourists 
holidaying in the area (Tourism Research 
Australia, 2008). 

Program outline 
Ten ocean beaches were monitored during 
summer 2008–2009: Shoalhaven Heads, 
Warrain, Tilbury Cove, Collingwood, 
Cudmirrah, Mollymook, Rennies, 
Racecourse, Bawley Point and Merry. 

Faecal coliform and enterococci samples 
were collected from all locations between 
December 2008 and February 2009, the three 
busiest months of the summer swimming 
season. Results were used to assess 
compliance with the NHMRC (1990) 
swimming water quality guidelines. 

The required five samples were not 
collected in all months and so the closest 
sample in time from an adjacent month was 
’borrowed’ to provide the five samples for 
the compliance calculation. 

Rainfall 
Rainfall data presented in the timeseries 
plots were obtained from the Bureau of 
Meteorology’s gauges at Jervis Bay (Point 
Perpendicular) and Ulladulla. Rainfall for 
each site is from the closest rain gauge. 

Ocean beaches 
Guideline compliance 

A high level of compliance with the 
NHMRC (1990) swimming water quality 
guidelines was recorded at ocean beaches in 
the Shoalhaven, with all ten locations 
passing in all three months (Figure 11). 

Response to rainfall 

Levels of faecal coliforms and enterococci 
measured at the ocean beaches were 
generally low throughout the monitoring 
period. Occasionally, slightly elevated 
results were recorded, usually in response 
to heavy rainfall. 
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Figure 11: Summary of compliance with NHMRC (1990) microbiological guidelines for 
swimming at Shoalhaven City Council swimming sites over the 2008–2009 summer 
season 
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Shoalhaven Heads Beach 

Description Shoalhaven Heads Beach is located 
towards the southern end of Seven Mile 
Beach, at the township of Shoalhaven 
Heads. The sampling site is located in 
front of the surf club. The beach is 
popular with the local community and 
tourists. 

Pollution sources Tertiary treated effluent from the 
Shoalhaven Heads STP is pumped into 
sand dunes behind the beach. 
Stormwater and sewage overflows from 
a pumping station may also affect beach 
water quality during periods of wet 
weather. The Shoalhaven River 
periodically opens to the south of the 
main swimming area during flood. 

Compliance Shoalhaven Heads Beach complied with 
NHMRC (1990) guidelines in all three 
months between December 2008 and February 2009. 

Compliance with NHMRC (1990) swimming guidelines at Shoalhaven Heads Beach 

See page 142 for key to map 

DEC ’08 JAN ’09 FEB ’09 
FC PASS* PASS PASS* 
ENT PASS* PASS PASS* 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of faecal coliforms and enterococci were generally very low over the 
monitoring period. A single enterococci result exceeded the geometric mean 
guideline in mid January 2009 in response to rainfall. 
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Tilbury Cove 
See page 142 for key to map 

Description	 Tibury Cove is located in 
the south-eastern corner of 
Culburra Beach, adjacent to 
the township of Culburra. 
The waters are sheltered by 
Penguin Head and offer 
generally calmer swimming 
conditions than the patrolled 
northern end of the beach. 
The sampling site is located 
in front of the Ocean Street 
car park. Amenities and a 
boat ramp are also located 
at the site. 

Pollution sources Urban stormwater is 
discharged to the north of the sampling site. Treated sewage effluent is 
sometimes discharged via an ocean outfall at Penguin Head when extended wet 
weather events occur. Beach water quality may also be affected by possible 
sewage overflows from a nearby sewage pumping station and illegal disposal of 
effluent from boats. 

Compliance Tilbury Cove complied with NHMRC (1990) guidelines in all three months 
between December 2008 and February 2009. 

Compliance with NHMRC (1990) swimming guidelines at Tilbury Cove 
DEC ’08 JAN ’09 FEB ’09 

FC PASS* PASS PASS* 
ENT PASS* PASS PASS* 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of faecal coliforms and enterococci were generally low over the monitoring 
period. A single, slightly elevated enterococci value was recorded in mid January 
2009 following rainfall. 
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Warrain Beach 

Description	 Warrain Beach is located north of Lake 
Wollumboola and south of the Tilbury Cove 
Headland. A surf club, residential area and car 
park are located behind the beach. The 
sampling site is located at the end of Farrant 
Ave, Culburra. 

Pollution sources	 A sewage outfall is located on the headland 
north of the beach. Stormwater from 
households, streets and car parks is dispersed 
in sand dunes. Rubbish from people visiting the 
beach may also affect water quality at the 
beach. 

Compliance 	 Warrain Beach complied with NHMRC (1990) 
guidelines in all three months between 
December 2008 and February 2009. 

Compliance with NHMRC (1990) swimming guidelines at Warrain Beach 

See page 142 for key to map 

DEC ’08 JAN ’09 FEB ’09 
FC PASS* PASS PASS* 
ENT PASS* PASS PASS* 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of faecal coliforms and enterococci were consistently low over the 
monitoring period, with all bacterial levels below guideline limits. 
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Collingwood Beach 
See page 142 for key to map 

Description	 Collingwood Beach is 
located in Jervis Bay, 
adjacent to the town of 
Vincentia. The beach is 
approximately two 
kilometres long and faces 
the entrance to Jervis Bay. 
Moona Moona Creek 
discharges at the northern 
end of the beach. The 
sampling site is located off 
Montague Street. 

Pollution sources	 Urban stormwater, animal 
faeces and illegal disposal 
of effluent from boats may affect water quality at this site. 

Compliance 	 Collingwood Beach complied with NHMRC (1990) guidelines in all three months 
between December 2008 and February 2009. 

Compliance with NHMRC (1990) swimming guidelines at Collingwood Beach 
DEC ’08 JAN ’09 FEB ’09 

FC PASS* PASS PASS* 
ENT PASS* PASS PASS* 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of faecal coliforms and enterococci were generally low over the monitoring 
period, remaining below the guideline limits. 
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Cudmirrah Beach 

Description	 Cudmirrah Beach is the 
main surf beach for the 
township of Sussex Inlet. 
The beach is approximately 
three kilometres long and 
extends from the mouth of 
Sussex Inlet in the north to 
the mouth of Swan Lake in 
the south. A surf club and 
car park are located behind 
the northern end of the 
beach. The sampling site is 
located at the end of 
Pacificana Drive. 

See page 142 for key to map 

Pollution sources	 Tertiary treated effluent from Sussex Inlet Sewage Treatent Plant is pumped into 
sand dunes to the south of the main swimming area but is unlikely to affect water 
quality. Urban and rural runoff in outflow from St Georges Basin and Swan Lake 
may affect beach water quality, particularly following heavy rainfall. 

Compliance 	 Cudmirrah Beach complied with NHMRC (1990) guidelines in all three months 
between December 2008 and February 2009. 

Compliance with NHMRC (1990) swimming guidelines at Cudmirrah Beach 
DEC ’08 JAN ’09 FEB ’09 

FC PASS* PASS PASS* 
ENT PASS* PASS PASS* 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of faecal coliforms and enterococci were generally very low over the 
monitoring period, with a single, slightly elevated result recorded for both bacterial 
indicators following heavy rainfall in December 2008. 
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Mollymook Beach 
See page 142 for key to map 

Description	 Mollymook Beach is adjacent to the 
township of Mollymook. The beach is 
approximately two kilometres long, with 
a rocky reef in the centre. A surf club is 
located at the southern end of the 
beach, where sampling is undertaken. 

Pollution sources	 Urban stormwater discharges to the 
beach following rainfall and may affect 
water quality. Animal faeces and illegal 
disposal of effluent from boats are also 
potential sources of pollution. 

Compliance 	 Mollymook Beach complied with 
NHMRC (1990) guidelines in all three 
months between December 2008 and 
February 2009. 

Compliance with NHMRC (1990) swimming guidelines at Mollymook Beach 
DEC ’08 JAN ’09 FEB ’09 

FC PASS* PASS PASS* 
ENT PASS* PASS PASS* 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of faecal coliforms and enterococci were very low over the monitoring 
period. 
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Rennies Beach 

Description	 Rennies Beach is adjacent 
to the township of Ulladulla. 
The beach is approximately 
60 metres long and is 
surrounded by 20 metre-
high bluffs. The sampling 
site is located directly in 
front of the access stairs 
from Rennies Beach Close. 
The beach is a popular 
surfing location, but 
swimming can be 
hazardous due to rocks 
and rips. 

See page 142 for key to map 

Pollution sources Urban stormwater 
discharges to the beach following rainfall and may affect water quality. Animal 
faeces and illegal disposal of effluent from boats are also potential sources of 
pollution. 

Compliance 	 Rennies Beach complied with NHMRC (1990) guidelines in all three months 
between December 2008 and February 2009. 

Compliance with NHMRC (1990) swimming guidelines at Rennies Beach 
DEC ’08 JAN ’09 FEB ’09 

FC PASS* PASS PASS* 
ENT PASS* PASS PASS* 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of faecal coliforms and enterococci were generally very low over the 
monitoring period. 
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Racecourse Beach 
See page 142 for key to map 

Description	 Racecourse Beach is 
adjacent to the township of 
Ulladulla. The beach is 
approximately one 
kilometre long, with a small 
headland close to the 
centre. The sampling site is 
located to the south of 
Racecourse Creek. The 
beach is a popular surfing 
location, but swimming can 
be hazardous due to rocks 
and rips. 

Pollution sources	 Urban stormwater is 
discharged to the beach in wet weather via stormwater outlets and Racecourse 
Creek. Secondary treated sewage effluent is discharged via an ocean outfall on 
the headland to the north of the beach. Animal faeces and illegal disposal of 
effluent from boats are also potential sources of pollution. 

Compliance 	 Racecourse Beach complied with NHMRC (1990) guidelines in all three months 
between December 2008 and February 2009. 

Compliance with NHMRC (1990) swimming guidelines at Racecourse Beach 
DEC ’08 JAN ’09 FEB ’09 

FC PASS* PASS PASS* 
ENT PASS* PASS PASS* 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of faecal coliforms and enterococci were generally low over the monitoring 
period. 
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Bawley Point Beach 

Description Bawley Point Beach is 
located near the township 
of Bawley Point. The beach 
is approximately 300 
metres long and is backed 
by a car park, a park and 
picnic area. The sampling 
site is accessed from 
Tingira Drive and is located 
approximately 20 metres 
north of the boat ramp at 
the southern end of the 
beach. 

Pollution sources Urban stormwater 
discharges to the beach following rainfall and may affect water quality. Sewage 
management facilities, animal faeces and illegal disposal of effluent from boats 
are also potential sources of pollution. 

Compliance Bawley Point Beach complied with NHMRC (1990) guidelines in all three months 
between December 2008 and February 2009. 

Compliance with NHMRC (1990) swimming guidelines at Bawley Point Beach 

See page 142 for key to map 

DEC ’08 JAN ’09 FEB ’09 
FC PASS* PASS PASS* 
ENT PASS* PASS PASS* 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of faecal coliforms and enterococci were consistently low over the 
monitoring period. 
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Merry Beach 
See page 142 for key to map 

Description	 Merry Beach is located just 
south of the township of 
Kiola. The beach is 
approximately 300 metres 
long and is backed by a car 
park, a park and a caravan 
park. The sampling site is 
located directly in front of 
the walking track that leads 
to the centre of the beach. 

Pollution sources Urban stormwater 
discharges to the beach 
following rainfall may affect 
water quality. Sewage 
management facilities, animal faeces and illegal disposal of effluent from boats 
are also potential sources of pollution. 

Compliance 	 Merry Beach complied with NHMRC (1990) guidelines in all three months 
between December 2008 and February 2009. 

Compliance with NHMRC (1990) swimming guidelines at Merry Beach 
DEC ’08 JAN ’09 FEB ’09 

FC PASS* PASS PASS* 
ENT PASS* PASS PASS* 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of faecal coliforms and enterococci were consistently low over the 
monitoring period. 
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Eurobodalla Shire Council 
Ocean beaches: Cookies, Casey, Surf, Malua Bay, Broulee, Bengello, Shelley, Tuross Main, Brou, 
Narooma Main. Netted beach: Wagonga Inlet. 
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Local government area description 
Eurobodalla Shire is located on the South 
Coast of New South Wales, between 
Shoalhaven City Council to the north and 
Bega Valley Shire to the south. It has an area 
of approximately 3,402 square kilometres, 
with 110 kilometres of coastline and 60 
named beaches. There are also three major 
river systems: the Clyde, Deua and Tuross. 
The population of the region is 
approximately 35,009 and growing at a rate 
of 1.4% each year. The major towns in the 
shire are Batemans Bay, Narooma and 
Moruya. Approximately 80% of the land is 
either State Forest or National Park. The 
major commercial activities include dairy 
farming, forestry, fishing, tourism, and the 
building and service industries 
(Eurobodalla Shire Council 2007). 
Research by Tourism Australia indicates 
that, on average each year, almost 700,000 
people holiday in the Eurobodalla Shire and 
a further 469,000 people visit for the day. 
‘Going to the beach’ is listed as a top 
activity by more than 80% of international 
tourists and almost 60% of domestic tourists 
holidaying in the area (Tourism Research 
Australia, 2008). 

Program outline 
Eleven swimming sites were monitored by 
Eurobodalla Shire Council between October 
2008 and April 2009. The sites were 10 
ocean beaches and a netted beach just 
within the breakwalls of Wagonga Inlet. 

All sites have been monitored during the 
summer swimming season since summer 
2002 (DEC 2004b, 2006a and 2006b, DECC 
2007 and DECC 2008). 

Enterococci results were assessed against 
the NHMRC (1990) swimming water 
quality guidelines to determine suitability 
for swimming. The required five samples 
were not collected in all months and so the 
closest sample in time from an adjacent 
month was ’borrowed’ to provide the five 
samples for the compliance calculation. 

Eurobodalla Shire Council issued joint 
media releases with DECC during the 
summer swimming season to provide the 
community with information on water 
quality at swimming sites. 

Rainfall data 
Rainfall data presented in the timeseries 
plots were obtained from the Bureau of 
Meteorology’s gauges at Batemans Bay 
(Buckenbowra), Moruya (The Lagoon) and 
Narooma. Rainfall data for each site are 
from the closest rain gauge. 

Ocean beaches 
Guideline compliance 

Nine of the 10 ocean beaches consistently 
complied with the NHMRC (1990) 
swimming water quality guidelines in all 
seven months of the 2008–2009 summer 
swimming season (Figure 12). 

Surf Beach complied in four of the seven 
months, failing the guidelines in December 
2008, February 2009 and April 2009. In each 
case, the geometric mean enterococci level 
only just exceeded the guideline limit. 

A high level of compliance with the 
swimming guidelines has also been 
recorded at the ocean beaches in previous 
summer seasons (DEC 2006a and 2006b, 
DECC 2007, DECC 2008). 

Response to Rainfall 

Levels of enterococci showed little response 
to rainfall. Slightly elevated enterococci 
levels were measured at Surf Beach in both 
dry and wet weather conditions. 
Enterococci levels at the remaining ocean 
beaches were generally low throughout the 
monitoring period. 

Wagonga Inlet 
Guideline compliance 

The netted beach at Wagonga Inlet 
consistently complied with the NHMRC 
(1990) swimming water quality guidelines 
in all seven months of the 2008–2009 
summer swimming season (Figure 12). 

A similar high level of compliance has been 
recorded in previous years (DEC 2006a and 
2006b, DECC 2007, DECC 2008). 

Response to Rainfall 

Levels of bacteria were generally low at 
Wagonga Inlet during the monitoring 
period, showing little response to rainfall. 
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Figure 12: Summary of compliance with NHMRC (1990) microbiological guidelines for 
swimming at Eurobodalla Shire Council swimming sites over the 2008–2009 summer 
season 
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Cookies Beach 

Description	 Cookies Beach is situated east of the South 
Durras township. The sampling site is located 
at the southern end of the beach, adjacent to a 
caravan park and boat ramp, and north of the 
Murramurang Resort National Park. The beach 
is popular with tourists and the local 
community.  

Pollution sources	 Urban stormwater is discharged at the 
southern end of the beach. Water quality may 
also be affected by onsite wastewater 
management systems within the catchment. 

Compliance 	 Cookies Beach complied with NHMRC (1990) 
swimming guidelines in all seven months of the 
2008–2009 summer swimming season. 

See page 155 for key to map 

Compliance with NHMRC (1990) swimming guidelines at Cookies Beach 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

ENT PASS PASS* PASS PASS* PASS* PASS PASS 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of enterococci were consistently very low throughout the monitoring 
period. 
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Casey Beach 
See page 155 for key to map 

Description Casey Beach is approximately one 
kilometre long and is located to the south 
of Observation Point. The beach is not 
patrolled. It is backed by the village of 
Batehaven and is a popular swimming 
location for local residents and tourists. 
Fishing from the rocks of Observation 
Point is also popular. 

Pollution sources Urban stormwater runoff is discharged 
via an outlet adjacent to the sampling 
site. Beach water quality may also be 
affected by overflows from a sewage 
pumping station at the southern end of 
the beach and leachate from onsite 
wastewater systems within the 
catchment. 

Compliance Casey Beach complied with NHMRC 
(1990) swimming guidelines in all seven 
months of the 2008–2009 summer 
swimming season. 

Compliance with NHMRC (1990) swimming guidelines at Casey Beach 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

ENT PASS PASS* PASS PASS* PASS* PASS PASS 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of enterococci were mostly low throughout the monitoring period, with 
slightly elevated values measured on four occasions in response to rainfall. 
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Surf Beach 
See page 155 for key to map 

Description	 Surf Beach is approximately 300 metres long and 
backed by a parking area and shops. The beach is 
patrolled during summer and considered to be a 
safe swimming beach. It is popular with local 
residents and tourists. 

Pollution sources	 Wimbie Creek discharges across Wimbie Beach at 
the southern end of the beach. Wimbie Creek 
carries urban stormwater, may be affected by 
leachate from a local landfill, and also carries wet 
weather overflows from the sewage treatment 
plant. A sewage pumping station at the northern 
end of the beach and public toilets in the beach 
reserve are also potential sources of faecal 
contamination via an unnamed creek behind the 
beach. 

Compliance	 Surf Beach complied with NHMRC (1990) 
swimming guidelines in four of the seven months of the 2008–2009 summer 
swimming season. The site failed to meet the swimming guidelines in December 
2008, February 2009 and April 2009. 

Compliance with NHMRC (1990) swimming guidelines at Surf Beach 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

ENT PASS PASS* FAIL PASS* FAIL* PASS FAIL 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Slightly elevated enterococci levels were frequently measured throughout the 
monitoring period, during both dry and wet weather conditions. 
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Malua Bay Beach 
See page 155 for key to map 

Description	 Malua Bay Beach is approximately 400 
metres long and backed by a surf club, 
picnic facilities and a parking area. The 
beach is popular with both the local 
community and tourists. 

Pollution sources	 Beach water quality may be affected by 
discharges from Reedy Creek at the 
northern end of the beach, the 
stormwater outlet to the south of the 
sampling area, and leachate from onsite 
wastewater management systems within 
the catchment. Overflows from a sewage 
pumping station behind the beach may 
also affect water quality at the beach. 

Compliance 	 Malua Bay Beach complied with NHMRC 
(1990) swimming guidelines in all seven 
months of the 2008–2009 summer 
swimming season. 

Compliance with NHMRC (1990) swimming guidelines at Malua Bay Beach 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

ENT PASS PASS* PASS PASS* PASS* PASS PASS 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of enterococci were generally low throughout the monitoring period, 
remaining below the geometric mean guideline limit. 
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Broulee Beach 
See page 155 for key to map 

Description	 Broulee Beach runs from Candlagan 
Creek down to Broulee Island. The 
sampling site is located at the northern 
end of the beach, near the mouth of 
Candalagan Creek. The beach is not 
patrolled but remains popular with 
families. 

Pollution sources	 Urban stormwater from the surrounding 
residential area is a potential pollution 
source. Run-off from rural areas drained 
by Candlagan Creek may also contribute 
to faecal contamination at Broulee 
Beach. 

Compliance 	 Broulee Beach complied with NHMRC 
(1990) swimming guidelines in all seven 
months of the 2008–2009 summer 
swimming season. 

Compliance with NHMRC (1990) swimming guidelines at Broulee Beach 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

ENT PASS PASS* PASS PASS* PASS* PASS PASS 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of enterococci were generally low throughout the monitoring period, just 
exceeding the geometric mean guideline limit on one occasion. 
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Bengello Beach 
See page 155 for key to map 

Description	 Bengello Beach extends from Broulee 
Head to the mouth of the Moruya River. 
The sampling site is located adjacent to 
the surf club and boat ramp. Access to 
the beach is at the northern end via a 
gravel roadway. The location is popular 
with the local community and tourists. 

Pollution sources	 Urban stormwater runoff is discharged 
via the drain adjacent to the sampling 
site during rainfall. Two sewage pumping 
stations are located in the catchment 
behind the beach and may also 
periodically affect beach water quality. 

Compliance 	 Bengello Beach complied with NHMRC 
(1990) swimming guidelines in all seven 
months of the 2008–2009 summer 
swimming season. 

Compliance with NHMRC (1990) swimming guidelines at Bengello Beach 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

ENT PASS PASS* PASS PASS* PASS* PASS PASS 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of enterococci were generally low throughout the monitoring period, 
exceeding the geometric mean guideline limit on one occasion following rainfall. 
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Shelley Beach 
See page 155 for key to map 

Description	 Shelley Beach is situated east of 
the mouth of the Moruya River. It is 
backed by a well vegetated council 
reserve and accessed by a 
walkway. It is protected from 
easterly and southerly swells by 
the headland that is part of the 
Eurobodalla National Park. The 
location is popular with the local 
community and tourists. 

Pollution sources	 Beach water quality may be 
affected by urban stormwater 
runoff and overflows from a nearby sewage pumping station. A sewage treatment 
plant discharging to the Moruya River may also contribute to faecal contamination 
at this site. 

Compliance 	 Shelley Beach complied with NHMRC (1990) swimming guidelines in all seven 
months of the 2008–2009 summer swimming season. 

Compliance with NHMRC (1990) swimming guidelines at Shelley Beach 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

ENT PASS PASS* PASS PASS* PASS* PASS PASS 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of enterococci remained very low throughout the monitoring period. 
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Tuross Main Beach 
See page 155 for key to map 

Description	 Tuross Main Beach is located between 
Tuross Headland to the north and 
Tuross Lake to the south. It is 
approximately 250 metres long and is 
patrolled in the summer. The beach is 
considered to be hazardous for 
swimming and surfing. 

Pollution sources	 Urban stormwater from the nearby 
residential area and outflow from Tuross 
Estuary may potentially affect water 
quality at the beach. Overflows from a 
nearby sewage pumping station and 
leachate from onsite wastewater 
management systems may also 
contribute to faecal contamination at 
this site. 

Compliance 	 Tuross Main Beach complied with 
NHMRC (1990) swimming guidelines in 
all seven months of the 2008–2009 
summer swimming season. 

Compliance with NHMRC (1990) swimming guidelines at Tuross Main Beach 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

ENT PASS PASS* PASS PASS* PASS* PASS PASS 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of enterococci were generally very low throughout the monitoring period, 
remaining below the geometric mean guideline limit. 
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Brou Beach 
See page 155 for key to map 

Description	 Brou Beach is approximately 6.5 
kilometres long and located to the 
north of the township of Dalmeny. 
The sampling site is near the 
entrance of Lake Mummuga. 
Access to the beach is via the 
southern end, which is also 
popular for surfing and fishing. 

Pollution sources	 Urban stormwater from the town 
of Dalmeny potentially affects 
water quality at the beach. 
Outflow from Lake Mummuga 
may contain faecal contamination 
from rural runoff and overflows from sewage pumping stations. 

Compliance 	 Brou Beach complied with NHMRC (1990) swimming guidelines in all seven 
months of the 2008–2009 summer swimming season. 

Compliance with NHMRC (1990) swimming guidelines at Brou Beach 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

ENT PASS PASS* PASS PASS* PASS* PASS PASS 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of enterococci were very low throughout the monitoring period. 
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Narooma Main Beach 
See page 155 for key to map 

Description	 Narooma Beach is 
approximately 750 metres 
long and is a popular for 
surfing and fishing. The 
sampling site is located at 
the northern end of the 
beach, adjacent to the surf 
club. 

Pollution sources	 Urban stormwater from the 
residential area behind the 
beach and a nearby 
industrial estate potentially 
affect water quality at 
Narooma Main Beach. 
Runoff from Narooma golf 
course and overflows from the sewage pumping station in the Little Lake 
catchment may also contribute to faecal contamination at the site. 

Compliance 	 Narooma Main Beach complied with NHMRC (1990) swimming guidelines in all 
seven months of the 2008–2009 summer swimming season. 

Compliance with NHMRC (1990) swimming guidelines at Narooma Main Beach 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

ENT PASS PASS* PASS PASS* PASS* PASS PASS 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of enterococci were low throughout the monitoring period, remaining below 
the geometric mean guideline limit. 
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Wagonga Inlet 
See page 155 for key to map 

Description	 The swimming site is a netted section of 
beach within the mouth of Wagonga 
Inlet. The township of Narooma is 
located on the southern side of the inlet. 
The netted area is very popular with the 
local community and visitors. 

Pollution sources	 Outflow from the Wagonga Inlet may be 
affected by urban stormwater runoff and 
rural runoff from the upper catchment. 
Recreational and commercial boating 
traffic, together with onsite wastewater 
management systems, may also 
contribute to faecal contamination at the 
swimming area. 

Compliance	 Wagonga Inlet complied with NHMRC 
(1990) swimming guidelines in all seven 
months of the 2008–2009 summer 
swimming season. 

Compliance with NHMRC (1990) swimming guidelines at Wagonga Inlet 
OCT ’08 NOV ’08 DEC ’08 JAN ’09 FEB ’09 MAR ’09 APR ’09 

ENT PASS PASS* PASS PASS* PASS* PASS PASS 

* Only four samples were collected in this month. An additional data point was borrowed from an 
adjacent month to calculate compliance. 

Timeseries plots 	 Levels of enterococci were generally low throughout the monitoring period, just 
exceeding the geometric mean guideline limit on one occasion. 
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Bega Valley Council 
Ocean beaches: Camel Rock, Horseshoe Bay, Beares, Tathra, Short Point, Merimbula Main, Pambula, 

Aslings, Cocora. Lagoons/estuaries: Wallaga Lake Bridge, Mogareeka Boat Ramp, Mogareeka Lions 

Park, Spencer Park, Mitchies Jetty, Bar Beach, Pambula River Mouth, Cuttagee Inlet, Back Lake. 

Tidal pools: Bruce Steer Pool, Big Blue Pool. 
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Local government area description 
Bega Valley Shire is situated on the South 
Coast of New South Wales. It is the largest 
coastal council in the State, covering an area 
of 6,279 square kilometres. The council 
stretches from Wallaga–Lake Bermagui to 
the north to the Victorian border to the 
south. 

Almost two-thirds of the Shire is either 
National Park or State Forest, with a further 
20% used for agriculture. The major 
industries in the region are agriculture, 
tourism, fishing and forestry. 

The population of the Bega Valley exceeds 
32,600. The main towns are Bega, 
Merimbula, Eden, Pambula and Bermagui, 
with numerous small villages (Bega Valley 
Shire Council 2008). 

Research by Tourism Australia indicates 
that, on average each year, more than 
500,000 people holiday in the Bega Valley 
Shire and a further 312,000 people visit for 
the day. ‘Going to the beach’ is listed as a 
top activity by almost 70% of international 
tourists and almost 50% of domestic tourists 
holidaying in the area (Tourism Research 
Australia, 2008). 

Program outline 
Twenty swimming sites were monitored by 
Bega Valley Council: nine ocean beaches, 
nine lagoon or estuarine sites and two 
pools. 

Faecal coliform samples were collected 
between the end of November 2008 and 
early February 2009. However, sufficient 
samples to assess compliance with NHMRC 
(1990) swimming guidelines were collected 
at only two sites. Compliance was assessed 
at Cuttagee Inlet in December 2008 and Bar 
Beach in January 2009. 

All sites have been monitored since summer 
2004–2005 and data are available in the 
State of the Beaches reports (DEC 2006a and 
2006b, DECC 2007 and DECC 2008). 

Bega Valley Council issued joint media 
releases with DECC to provide the 
community with information on water 
quality at swimming sites. 

Rainfall data 
Rainfall data presented in the timeseries 
plots were obtained from the Bureau of 
Meteorology’s gauges at Narooma, Bega 
and Eden (Timbillica). Rainfall for each site 
is from the closest rain gauge. 

Ocean beaches 
Although there were insufficient samples to 
assess compliance with the NHMRC (1990) 
swimming guidelines, faecal coliform levels 
measured at the nine ocean beaches during 
the 2008–2009 summer swimming season 
were low. 

Similarly low bacterial levels have been 
measured during previous summer 
swimming seasons (DEC 2006a, DEC 2006b, 
DECC 2007 and DECC 2008). 

Lagoons and estuaries 
Sufficient samples to assess compliance 
were collected at Cuttagee Inlet in 
December 2008 and Bar Beach in January 
2009. Both locations passed the NHMRC 
(1990) swimming water quality guidelines 
in these months. 

Levels of faecal coliforms were generally 
low at all other locations, providing no 
evidence of sewage contamination. 

Similar results were recorded in summer 
swimming seasons (DEC 2006a, DEC 2006b, 
DECC 2007 and DECC 2008). 

Tidal pools 
Although there were insufficient samples to 
assess compliance with the NHMRC (1990) 
swimming guidelines, faecal coliform levels 
measured at the Bruce Steer Pool and Big 
Blue Pool during the 2008–2009 summer 
swimming season were low. 

Similarly low bacterial levels have been 
measured during previous summer 
swimming seasons (DEC 2006a, DEC 2006b, 
DECC 2007 and DECC 2008). 

Beachwatch Partnership Program – State of the Beaches 2008–2009 170 



 

 

 

 

 

 

 

 

Camel Rock Beach 

Description Camel Rock Beach is situated at the 
northern end of Haywards Beach, which 
runs south to Bermagui. Much of the 
beach is cobbled and gravelled, and the 
point is named for its camel-shaped rock. 
The beach is popular with surfriders and 
is one of the few beaches protected from 
marine stingers during north-east winds. 
Access is via the Camel Rock carpark. 

Pollution sources There are no known pollution sources for 
this beach. 

Timeseries plots Although only two samples were 
collected from this site, levels of faecal 
coliforms were very low. 

See page 169 for key to map 
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Horseshoe Bay 
See page 169 for key to map 

Description	 Horseshoe Bay is 
approximately 300 metres 
long and runs from 
Bermagui Point towards 
Point Dickinson. The beach 
is backed by a park, playing 
field and car park. The bay 
faces the north and usually 
has small surf conditions, 
ideal for children. It is 
relatively safe and is 
patrolled during summer. 

Pollution sources	 Stormwater runoff from the 
main business district of 
Bermagui and car parks 
may affect the bay following heavy rain. The bay is also used for commercial 
beach fishing (hauling), which may temporarily affect beach amenity. 

Timeseries plots 	 Although only four samples were collected from this site, levels of faecal coliforms 
were very low. 
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Beares Beach 
See page 169 for key to map 

Description	 This unpatrolled surf beach is situated on 
the southern outskirts of Bermagui. The 
beach is approximately one kilometre 
long and because it is protected from 
north-east winds during summer it is a 
popular tourist and surfing beach. 
Access is via the carpark at the northern 
end of the beach. 

Pollution sources	 The Bermagui Sewage Treatment Plant 
discharges treated effluent to the ocean 
via a near-shore outfall approximately 
350 metres south of Beares Beach. 
Stormwater from the surrounding 
residential area discharges through a 
drain across the beach. 

Timeseries plots 	 Although only two samples were 
collected from this site, levels of faecal 
coliforms were very low. 
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Tathra Beach 
See page 169 for key to map 

Description	 Tathra Beach is approximately five 
kilometres long and is the main 
swimming beach in Tathra. The sampling 
site is located near the patrolled area at 
the surf club in the southern corner of the 
beach. The beach is protected from 
southern swells and popular with the 
local community and tourists. 

Pollution sources	 Runoff from the small urban area drains 
to the beach and there is a caravan park 
behind the dune near the site. It is 
possible that the Tathra Sewage 
Treatment Plant, which may discharge to 
the Bega River estuary during very high 
rainfall, could affect the water quality at 
this location in these conditions. 

Timeseries plots 	 Although only four samples were 
collected from this site, levels of faecal 
coliforms were very low. 

Faecal coliforms and rainfall 100000 0 

Oct-08 Nov-08 Dec-08 Jan-09 Feb-09 Mar-09 Apr-09 

co
un

t/1
00

 m
L 10000 25 

1000 
50 

100 
7510
 

1
 100 

See page 5 for key to graph 

D
ai

ly
 ra

in
fa

ll (
m

m
) 

Beachwatch Partnership Program – State of the Beaches 2008–2009 174 



 

 

 

 

 

Short Point Beach 
See page 169 for key to map 

Description	 Short Point Beach is a popular beach 
located between Merimbula and Tura. 
The sampling site is located at the 
southern end of the beach and is 
patrolled during summer. The beach is 
backed by a carpark and caravan park. A 
large rock platform and rocky reefs can 
create dangerous swimming conditions. 
The majority of beach users tend to be 
surfriders. 

Pollution sources	 The adjacent Back Lake is intermittently 
open to the ocean and receives urban 
runoff during heavy rain. The upgraded 
Tura Beach Sewage Treatment plant 
was opened in August 2005. Treated 
effluent from the plant is discharged for 
reuse on the adjacent golf course. 
Council also has an EPA licence to use 
exfiltration beds in the dune system 
adjacent to Tura Beach. 

Timeseries plots 	 Although only two samples were collected from this site, levels of faecal coliforms 
were very low. 
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Merimbula Main Beach 
See page 169 for key to map 

Description	 Merimbula Main Beach is the northern 
end of a six kilometre long beach that 
extends from the entrance of Merimbula 
Lake south to Pambula. The beach is 
patrolled during summer and, owing to its 
proximity to the town centre, it is popular 
with the local community and tourists. 
The beach faces south-east and offers 
calm conditions in the prevailing summer 
north-east winds. 

Pollution sources	 The Sewage Treatment Plant for 
Merimbula and Pambula is located 
approximately 3.5 kilometres south of the 
site and discharges tertiary-treated 
effluent via a near-shore outfall at the 
beach. A portion of effluent is currently 
reused on the adjacent golf course. 

Timeseries plots 	 Although only five samples were 
collected from this site, levels of faecal 
coliforms were low. 
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Pambula Beach 
See page 169 for key to map 

Description	 Pambula Beach is located at the 
southern end of a six kilometre long 
beach that extends to the entrance of 
Merimbula Lake in the north. The beach 
is patrolled during summer and is popular 
with the local community and tourists. A 
carpark and caravan park are located 
behind the beach. The sampling site is at 
the patrolled section of the beach. 

Pollution sources	 The Sewage Treatment Plant for 
Merimbula and Pambula is located 
approximately 2.5 kilometres north of the 
site and discharges tertiary-treated 
effluent via a near-shore outfall at the 
beach. There have been community 
concerns about the cleanliness of the 
water in this area. There are also 
caravan parks and camping grounds 
adjacent to the beach. Over the past 
three years Pambula Beach has 
experienced problems with blooms of several species of non-toxic marine algae 
induced by ocean upwellings. 

Timeseries plots 	 Although only five samples were collected from this site, levels of faecal coliforms 
were low. 
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Aslings Beach 
See page 169 for key to map 

Description	 Aslings Beach is the main surf beach in 
Eden. It is popular with the local 
community and tourists. The southern 
end of the beach is patrolled during 
summer. The beach is backed by a 
cricket oval, carpark and parkland with 
picnic facilities. The beach forms part of 
a barrier dune separating Curalo Lagoon 
from the ocean. 

Pollution sources	 Curalo Lake intermittently discharges to 
the beach approximately two kilometres 
north of the sampling site. Urban 
stormwater runoff drains to both the lake 
and the beach and following heavy 
rainfall this may be a source of pollution. 
Eden Sewage Treatment Plant 
discharges treated effluent 
approximately 500 metres south of the 
southern end of the beach. Samples are 
collected at the southern end of the 
beach to monitor this possible source of pollution. 

Timeseries plots 	 Although only four samples were collected from this site, levels of faecal coliforms 
were very low. 
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Cocora Beach 
See page 169 for key to map 

Description	 Cocora Beach is a protected ocean 
beach approximately 300 metres long 
and located in the north of Twofold Bay. 
The sampling site is near the centre of 
the beach, approximately one kilometre 
from Eden’s town centre. The beach is 
not patrolled but remains popular with 
families with small children in summer. 

Pollution sources	 There is a small cluster of holiday homes 
and dwellings adjacent to the beach, and 
the urban centre of Eden is within one 
kilometre. Accidental or illegal spills and 
discharges from vessels using the port 
could affect the water quality from time to 
time. 

Timeseries plots 	 Although only five samples were 
collected from this site, levels of faecal 
coliforms were low. 
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Wallaga Lake 
See page 169 for key to map 

Description	 The sampling site is located at a popular 
fishing spot approximately one kilometre 
from the mouth of the Lake. The Lake is 
usually closed to the ocean, so the area 
is non-tidal and calm. This area of the 
lake is also used for swimming, sailing, 
prawning and water skiing. The area has 
great spiritual significance to local 
Aboriginal people. The surrounding 
Gulaga National Park, which 
incorporates the former Wallaga Lake 
National Park, has been handed back to 
the Aboriginal owners for joint 
management as a National Park. 

Pollution sources	 Until recently residents and caravan 
parks in the surrounding area relied on 
septic tanks with absorption trenches and 
some pump-out systems. At peak holiday 
times the capacity of these systems 
could be exceeded, and sewage could 
affect the water quality of the lake. The Bermagui Wallaga Lake Sewerage 
Scheme (BWLSS) is now operational and property connections to the pressure 
sewerage system commenced on 31 March 2008. 

Timeseries plots 	 Although only four samples were collected from this site, levels of faecal coliforms 
were very low. 
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Cuttagee Inlet 
See page 169 for key to map 

Description	 The sampling site is 
located at the entrance to 
Cuttagee Lake, a near-
pristine coastal waterway a 
few kilometres south of 
Bermagui town centre. The 
sample site is sandy and 
protected, ideal for 
children. The inlet is 
occasionally open to the 
ocean at Cuttagee Beach. 
The area is popular for 
swimming, prawning, 
fishing (commercial and 
recreational) and 

picnicking. 


Pollution sources	 Although the catchment contains part of Biamanga National Park, during heavy 
rain the water quality in the lake can be affected by turbid river inflows. There is a 
roadway and bridge immediately adjacent to the site; these could also be sources 
of localised pollution. 

Compliance 	 Faecal coliform levels at Cuttagee Inlet complied with NHMRC (1990) swimming 
guidelines in December 2008. 

Timeseries plots 	 Although only six samples were collected, levels of faecal coliforms were low, 
remaining below the median guideline limit. 
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Spencer Park 
See page 169 for key to map 

Description	 This swimming area is 
located in Merimbula Lake, 
adjacent to the Big Game 
Fishing Club and close to 
the centre of town. The 
small beach is on the 
northern side of the 
entrance channel and is 
popular in summer for 
water sports and 
swimming. It is also close 
to parks and amenities. 

Pollution sources	 Urban runoff from the town 
centre of Merimbula may 
affect this location during 
heavy rain. This area is also adjacent to waterfront holiday homes and picnic 
areas. 

Timeseries plots 	 Although only four samples were collected, levels of faecal coliforms were very 
low. 
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Back Lake 
See page 169 for key to map 

Description	 Back Lake is a small 
lagoon located behind 
Short Point Beach. The 
lake entrance is at the 
southern end of the beach 
and is periodically open to 
the ocean. The shallow 
waters of the lake offer a 
warm, safe swimming 
environment for young 
children, particularly as the 
ocean beach is not always 
ideal for swimming. 

Pollution sources	 Back Lake is intermittently 
open to the ocean and 
receives urban runoff during heavy rain. 

Timeseries plots 	 Although only five samples were collected, levels of faecal coliforms were low. 
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Mogareeka Boat Ramp 
See page 169 for key to map 

Description	 This is a popular swimming 
area located on the 
northern side of the Bega 
River estuary, 
approximately 500 metres 
upstream of the entrance. 
The Mogareeka Inlet is 
intermittently open to the 
ocean. This area is also 
well known for water-sports 
and is popular for picnics. 
Threatened shorebirds 
such as the Little Tern nest 
at the entrance to the 
estuary. 

Pollution sources	 The Tathra Sewage Treatment Plant discharges to the estuary and has 
historically caused some pollution of the Bega River Estuary. The plant has 
recently been upgraded to cope with larger peak season loads and wet weather 
storage. There may be some runoff from nearby urban areas such as Tathra and 
Mogareeka. There is also some community concern about faecal pollution from 
dairy farms located in the upper catchment. 

Timeseries plots 	 Although only three samples were collected, levels of faecal coliforms were very 
low. 
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Mogareeka Lions Park 
See page 169 for key to map 

Description	 This is a popular swimming 
area located on the 
southern side of the Bega 
River estuary, 
approximately 500 metres 
upstream of the entrance. 
The Mogareeka Inlet is 
intermittently open to the 
ocean. This area is also 
well known for water-sports 
and is popular for picnics. 
Threatened shorebirds 
such as the Little Tern nest 
at the entrance to the 
estuary. 

Pollution sources	 The Tathra Sewage Treatment Plant discharges to the estuary and has caused 
some pollution of the Bega River Estuary. The plant has recently been upgraded 
to cope with larger peak season loads and wet weather storage. There may be 
some runoff from nearby urban areas such as Tathra and Mogareeka. There is 
also some community concern about faecal pollution from dairy farms located in 
the upper catchment. 

Timeseries plots 	 Although only six samples were collected, levels of faecal coliforms were very 
low. 
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Mitchies Jetty 
See page 169 for key to map 

Description This is a protected swimming area 
located on the southern shore of the 
entrance to Merimbula Lake, 
approximately 400 metres from the 
ocean. The site is adjacent to historic fish 
pens and a boat hire business. The area 
is shallow and sandy, providing a 
protected and calm swimming and play 
area that is very popular with families 
with small children. 

Pollution sources Urban runoff from the town centre of 
Merimbula may affect this location during 
heavy rain. 

Timeseries plots Although only five samples were 
collected, levels of faecal coliforms were 
low. 
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Bar Beach 
See page 169 for key to map 

Description	 Bar Beach is a sandy 
intertidal area located on 
the northern side of the 
inlet to Merimbula Lake. 
The beach is popular with 
local families during 
summer and is backed by a 
carpark. The area is used 
for boating and swimming, 
although it is subject to 
strong tidal currents and is 
not patrolled. 

Pollution sources	 Urban runoff from the town 
centre of Merimbula may 
affect this location during 
heavy rain. This area is also adjacent to waterfront holiday homes and picnic 
areas. 

Compliance 	 Bar Beach complied with NHMRC (1990) swimming guidelines in January 2009. 

Timeseries plots 	 Although only six samples were collected, levels of faecal coliforms were low. 
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Pambula River Mouth 
See page 169 for key to map 

Description	 The mouth of Pambula River is a sandy 
tidal reach that is shallow, calm and 
protected from ocean swells. The river is 
well flushed and provides an alternative 
to the nearby Pambula Beach swimming 
area for families with small children. The 
southern side of the channel is part of 
Ben Boyd National Park. 

Pollution sources	 Pambula Lake contains little 
development and much of the lake 
catchment is bushland or national park. 
The sewage treatment plant for 
Merimbula and Pambula discharges to 
the ocean approximately 2.5 km north of 
the location. Caravan parks and camp 
grounds with septic systems are located 
in the vicinity of the site. 

Timeseries plots 	 Although only two samples were 
collected, levels of faecal coliforms were 
very low. 
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Bruce Steer Pool 
See page 169 for key to map 

Description	 This large netted enclosure 
is located in protected 
waters near the entrance to 
Bermagui Harbour, about 
200 metres from the ocean. 
The baths are shallow and 
popular with children. 

Pollution sources	 Urban stormwater runoff 
and outflow from Bermagui 
Harbour in wet weather 
may affect water quality. As 
well, Bermagui harbour is 
home to a commercial and 
game fishing fleet, which 
could affect water quality 
through accidental or illegal spills and discharges. The harbour entrance is 
periodically dredged, and this may have short-term impacts on water clarity. 

Timeseries plots 	 Although only two samples were collected, levels of faecal coliforms were very 
low. 
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Big Blue Pool 
See page 169 for key to map 

Description	 Blue Pool is a historic swimming area 
located around the headland from 
Horseshoe Bay, to the south of Bermagui 
town centre. The big pool is 
approximately 40 x 20 metres and up to 
five metres deep. It is popular for 
swimming and snorkelling. The pool is 
well-flushed with seawater and a popular 
location for lap-swimming all year and for 
families in summer. 

Pollution sources	 The Bermagui Sewage Treatment Plant 
discharges treated effluent to the ocean 
via a near-shore outfall approximately 
two kilometres south of the pool. 

Timeseries plots 	 Although only one sample was collected, 
the level of faecal coliforms was very 
low. 
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Chapter 3  
Quality Assurance and Quality 
Control 

Overview 
Quality assurance and quality control 
procedures were incorporated into all 
aspects of the monitoring programs, 
including: 

• 	 sampling (equipment preparation, 
sample collection and sample storage 
and transport) 

• 	 laboratory analysis 

• 	 data management 

• 	 community reporting. 

The results of these assessments are 
discussed in this section. 

Definitions 
In general, quality control refers to all 
actions, procedures, checks and decisions 
undertaken to ensure the representativeness 
and integrity of samples, and the accuracy 
and reliability of analytical results. Quality 
assurance refers to all actions that monitor 
and measure the effectiveness of quality 
control procedures. 

Program reviews 
DECC staff conducted quality reviews with 
council staff to ensure that sample collection 
and data management were conducted in 
accordance with the recommended and 
accepted procedures. 
The review involved an audit of water 
sampling techniques in the field, as well as 
an audit of documentation, data 
management and community reporting 
procedures at the council office. 

The quality assurance reviews provided the 
opportunity for training of council staff and 
recommendations for program 
improvement. 

All councils performed very well in the 
reviews. Council officers had excellent 
knowledge of their sites, potential pollution 
sources and sampling protocols. 

Data management 
All councils transferred water quality data 
to DECC on a regular basis for centralised 
storage on the Beachwatch water quality 
database (BACTO). In some cases, data 
were e-mailed directly from the analysis 
laboratory. 

Quality assurance procedures for the 
storage of data on the centralized database 
followed a rigorous protocol that was 
developed as part of the Beachwatch 
program. This included data validation 
procedures to identify anomalous results. 

Validated data were uploaded to the 
Beachwatch website by Beachwatch staff. 
This website 
(www.environment.nsw.gov.au/beachsoeapp/) 
provides online access to water quality 
monitoring data and assists councils to 
prepare their State of the Environment 
reports. 

Laboratory analysis 
Laboratory accreditation 

Most laboratories employed in the BPP 
were accredited by the National Association 
of Testing Authorities (NATA). This 
included the accreditation of relevant 
laboratory methods, including analysis of 
indicator bacteria. 

Interlaboratory comparison methodology 

In order to test the quality of sample 
analysis of each laboratory, an inter-
laboratory comparison study was 
undertaken. This involved the submission 
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of five test samples to each laboratory 
during the 2008–2009 summer season. 

Interlaboratory comparisons undertaken 
during the 2003–2004 summer season 
revealed that there were differences 
between laboratories (DEC 2004b). A 
potential cause of the variation in 
environmental samples was thought to be 
delays in sample analysis owing to 
overnight delivery to regional areas. This 
delay provided an opportunity for bacterial 
die-off or growth, causing variation in 
results. In order to overcome this problem, 
BioBalls® have been used to assess 
laboratory performance during the last five 
years. 

BioBalls® are freeze-dried balls that contain 
an accurate number of organisms, either 
faecal coliforms or enterococci. They are 
supplied in glass vials and can be stored at 
–20ºC for up to 12 months. Once defrosted, 
the balls are aseptically added to 100 mL of 
sterile water. The water is then filtered, 
incubated and analysed in accordance with 
the laboratory method for the bacteria. 

Five samples covering a range of microbial 
densities were sent by overnight courier to 
each laboratory. Samples were stored on ice. 
If samples were not analysed immediately, 

The results are tightly clustered around the 
known densities of samples 1, 2, 3 and 4 
indicating a high level of certainty. 
However, there is greater variation in 
results for sample 5, where faecal coliform 
levels were mostly underestimated by 
several laboratories. 

Results that are within 0.3 log-units of the 
known value (equivalent to a halving or 
doubling of density on a linear scale) are 
considered to be acceptable. Three of the 
four laboratories consistently reported 
results within the acceptable range for 
faecal coliforms. 

The laboratory that reported results outside 
the acceptable range did so for only two 
samples. Although this laboratory under-
reported the bacteria counts, one result was 
from a sample with low bacterial density, 
with the reported number and known 
density well below the median guideline. 
The other result was for a higher known 
bacterial density but with the value 
reported only just outside the acceptable 
range. All laboratories were notified of their 
results. 

Figure 13: Interlaboratory comparison 
results for faecal coliforms 
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Deviation from the known bacterial density 

The interlaboratory comparison results for 
faecal coliforms are presented in Figure 13. 
The results from four laboratories that 
undertook faecal coliform analysis are 
presented for each sample in grey and the 
known faecal coliform density of each 
sample is in black. One laboratory was 
excluded from the assessment as samples 
were not kept frozen on receipt, resulting in 
deterioration of the Bioballs® prior to 
analysis. 

0 
0 1 2 3 4 5 

Sample number 

The interlaboratory comparison results for 
enterococci are presented in Figure 14. The 
results from the seven laboratories are 
presented for each sample in grey, and the 
known enterococci density of each sample is 
in black. There is a high level of certainty for 
the enterococci results from most 
laboratories, with data clustered around the 
known enterococci density. However, two 
laboratories consistently underestimated all 
results. 
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Figure 14: Interlaboratory comparison 
results for enterococci
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Five of the seven laboratories reported 
enterococci values that were within the 
acceptable range of 0.3 log units from the 
known value (equivalent to a halving or 
doubling of density on a linear scale). Two 
laboratories reported all results outside the 
acceptable range, all of which were under-
underestimated. To determine whether this 
was due to error in the preparation of the 
Bioball® samples, or problem with 
enterococci analysis, both laboratories 
agreed to take part in additional quality 
assurance testing. 

The results from additional testing 
indicated that both laboratories performed 
well for enterococci analysis, suggesting the 
initial anomalous results were possibly due 
to degradation of the Bioballs® themselves 
rather than laboratory error. 

Laboratory performance during 2008–2009 
was similar to that recorded over the 
previous four summers, with most 
laboratories reporting results within 0.3 log 
units of the known values for most samples. 

Analysis of variance 

The results generated by each laboratory 
were statistically analysed to determine 
whether there were significant differences 
between results from different laboratories. 

This analysis found that there were no 
significant differences between laboratories 
for faecal coliforms, but there were 
significant differences for enterococci 
(P value <0.05).  

For enterococci, two laboratories produced 
results that were significantly different from 
those of the other five laboratories. As 
discussed above, it would appear that the 
very low results were obtained because of 
issues with the storage and preparation of 
the Bioballs®, rather than errors in analysis. 

Conclusion 

Most laboratories reported results within 
the acceptable range for most samples. One 
laboratory reported two results outside the 
acceptable range for faecal coliforms but 
performed well for enterococci, with all five 
samples reported within acceptable limits. 

Although two laboratories initially 
underestimated all enterococci samples, 
results from additional testing were within 
the acceptable range. The number of 
laboratories that generated acceptable 
results in 2008–2009 was similar to previous 
years. 

In general, the results from the 2008–2009 
laboratory quality assurance program were 
good. Confidence can be placed in the 
accuracy of all data in this report. Although 
the use of BioBalls® has minimised 
variation in results and provided a more 
accurate assessment of laboratory 
performance, they are not without 
problems. Bacterial die-off associated with 
elevated storage temperatures can occur 
during slow transportation of samples to 
regional areas. Poor results can also be 
obtained if the preparation of the BioBall® 
samples is not undertaken with great care. 
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Appendix A 
Indicators and Guidelines 
Bacterial indicators 
The assessment of water quality under the Beachwatch Partnership Program (BPP) during the 
2008–2009 summer season was based primarily on the level of faecal contamination, using the 
bacterial indicators faecal coliforms and enterococci. 
Faecal coliforms, also known as thermotolerant coliforms, are a group comprised of the 
organisms Escherichia coli, Klebsiella pneumoniae and Enterobacter aerogenes. Faecal coliforms are 
strongly associated with faecal waste and therefore are excellent indicators of recent faecal 
contamination. Faecal coliforms are not reliable indicators of aged faecal contamination, owing 
to their short survival times in marine waters. 
Enterococci are a subgroup of faecal streptococci and include four streptococci species: 
Streptococci faecalis, S. faecium, S. gallinarum and S. avium. In contrast to faecal coliforms, 
enterococci survive for longer periods in seawater and are thus good indicators of the presence 
of aged faecal contamination. 
Most pathogens are not easily detected in water. Where reliable laboratory methods exist, they 
generally require the collection of large volumes of water; analysis is costly, and it can take a 
week or more to obtain a result. In addition, decisions about how many, and which, specific 
pathogens to test for need to be made. 
Owing to these difficulties, indicator organisms are used as fundamental monitoring tools for 
assessing the potential presence of pathogenic organisms. An indicator organism should: 

1) 	 be easily detectable by using simple laboratory tests 

2) 	 generally not be present in unpolluted waters 

3) 	 appear in concentrations that can be correlated with the extent of the contamination 

4) 	 survive under similar conditions as the pathogens of concern. 

The most common indicator organisms are enteric bacteria, such as faecal coliforms and 
enterococci. These bacteria are excreted in faeces, are usually harmless, and are rarely present in 
unpolluted waters. Bacteria are much easier to detect than viruses and protozoans, and 
enumeration methods have been developed for commercial-scale analysis. 

Limitations 

Bacterial indicators are imperfect measures of the health risks associated with swimming in 
recreational waters. Limitations associated with the use of bacterial indicators include the 
following: 

1) 	 Bacterial indicators demonstrate the presence of faecal material, not necessarily the presence 
of viable pathogens. 

2) 	 Analysis of bacterial indicators takes 24 to 48 hours, so it is not possible to know the 
potential risk at the time of swimming. 

3) 	 Bacterial indicators vary in their ability to predict potential risks to human health. Some 
indicators have been shown to have a greater statistical relationship to disease than others. 
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Australian guidelines 
Recreational water quality guidelines provide an indication of the probability of swimmers 
developing illnesses derived from the water, but the actual risk depends on many factors. These 
factors include, in particular, the bacterial indicator to pathogen ratio, which varies with time 
and is usually unknown. 

The water quality presented in this report was assessed using the National Health and Medical 
Research Council’s Australian Guidelines for Recreational Use of Water (NHMRC 1990). The 
NHMRC 1990 criteria for the assessment of microbial contamination are presented in Table A1. 

Table A1: NHMRC (1990) guidelines used for compliance assessment in the BPP 

Marine or estuarine waters are considered unsuitable for swimming if, for five samples 

taken at regular intervals over a period not exceeding one month: 

• the median faecal coliform density exceeds 150 cfu/100 mL; or 

• the second-highest faecal coliform density is equal to or greater than 600 cfu/mL; or 

• the geometric mean enterococci density exceeds 33 cfu/100 mL. 

Note: The guideline for enterococci appears as Note 1 in the NHMRC (1990) guidelines. 

New Australian guidelines 
New guidelines for recreational water quality were released by NHMRC in June 2005, and 
following review in 2006 they were officially released in February 2008 (NHMRC 2008). The 
guidelines incorporate many of the most recent directives of the World Health Organization’s 
guidelines for recreational waters (WHO 2003). The NHMRC guidelines have also drawn upon 
aspects of Catchments for Recreational Water: Conducting and Assessing Sanitary Inspections (WSAA 
2003) and the New Zealand Microbial Water Quality Guidelines for Marine and Freshwater 
Recreational Areas (NZMFE 2002). 

Thermotolerant (faecal) coliforms and E. coli have traditionally been used to assess the level of 
contamination of waters from both human and animal faeces. Although it is now widely 
recognised that E. coli are preferable to thermotolerant coliforms (because many members of the 
latter can grow in the environment), epidemiological studies do not show a clear dose–response 
relationship between these coliforms and bathers’ disease outcomes. In contrast, faecal 
streptococci and enterococci have shown a clear dose–response relationship to disease outcomes 
in temperate north European waters (WHO 2003). 

The NHMRC 2008 guidelines were adopted by the NSW government in May 2009 at the start of 
the winter sampling period. Beachwatch has reviewed its monitoring and reporting protocols 
on the basis of these guidelines and is now using enterococci as the single preferred indicator, 
as advocated by WHO (2003) and NHMRC (2008). 

Data collected over the 2009–2010 summer season by councils participating in the Beachwatch 
Partnership Program will be assessed under the NHMRC 2008 guidelines. An overview of the 
new guidelines is provided in Appendix B. 
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Appendix B 
New Recreational Water Quality 
Guidelines 

Introduction 

The new National Health and Medical Research Council (NHMRC) Guidelines for Managing 
Risks in Recreational Waters represent a major revision of the previous guidelines by focusing on 
the assessment and management of hazards to minimise health risks. Under the new 
guidelines, recreational water quality at swimming sites is no longer reported as percentage 
compliance based on microbial data, but classified from Very Poor to Very Good using a matrix 
based on sanitary inspection and microbial assessment categories. This approach provides 
information on possible sources of pollution and numerical data on the likely level of faecal 
pollution. It also grades beaches according to their suitability for swimming. 

Beachwatch Programs will bring their monitoring and reporting protocols in line with the new 
national guidelines over the 2009–2010 reporting period and will conduct training for local 
councils. 

Sanitary Inspection  

The aim of a sanitary inspection is to identify all sources of faecal contamination which could 
affect a swimming location and assess the risk to public health posed by these sources. It is a 
qualitative assessment of bacterial water quality at the site, and should, to some degree, 
correlate with the bacterial water quality results obtained through sampling.  

Through the assessment process, beaches are categorised to reflect the level of risk of exposure 
to faecal contamination. There are five categories (Very Low, Low, Moderate, High and Very 
High) which are to be reviewed annually. 

The knowledge of the catchment, pollution sources and receiving water processes gained from 
the sanitary inspection provides beach managers with a good foundation for investigating 
pollution incidents, prioritising and implementing pollution abatement measures, and 
providing sound advice to the community on where and when to swim. 

Microbial Water Quality Assessment 
Faecal indicator bacteria 

Quantitative microbial risk assessment using enterococci can be used to estimate indirectly the 
risk to human health by predicting infection or illness rates for given densities of particular 
pathogens. Although epidemiological studies do not show a clear dose–response relationship 
between faecal coliforms and bathers’ disease outcomes, enterococci have shown a clear dose– 
response relationship to disease outcomes in temperate north European waters (WHO 2003).  

Under the new NHMRC 2008 guidelines, enterococci are the single, preferred faecal indicator, 
as advocated by the World Health Organisation (WHO 2003). 
Microbial assessment category calculation 

The Microbial Assessment Category is determined from the 95th percentile of a dataset of at least 
100 enterococci data points. The four categories (A to D) relate to levels of risk of illness in 
adults undertaking whole-of-body contact in the swimming location being assessed, as 
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determined from key epidemiological studies (Table B1). NHMRC recommends that Microbial 
Assessment Categories be calculated from a rolling five year dataset, with at least 20 samples 
collected each year. 

Table B1: Microbial assessment categories (NHMRC 2008) 

Estimation of probability 

A ≤40 
No illness seen in most epidemiological 
studies 

GI* illness risk <1% 
AFRI** risk <0.3% 

B 41–200 
Upper level is above the threshold of illness 
transmission reported in most studies 

GI illness risk >1–5% 
AFRI risk 0.3 –1.9% 

C 201–500 
Represents a substantial elevation in the 
probability of adverse health outcomes 

GI illness risk >5 –10% 
AFRI risk >1.9 –3.9% 

D >500 
Above this level there may be a significant 
risk of high levels of illness transmission 

GI illness risk >10% 
AFRI risk >3.9% 

* GI = gastrointestinal 

** AFRI = acute febrile respiratory illness 


A consideration in determining the Microbial Assessment Category is that the threshold 
enterococci levels for each of the four categories were determined by the World Health 
Organisation from a dose–response relationship applied to enterococci data collected at 
swimming locations across Europe. These threshold levels will represent different probabilities 
of illness if the distribution of enterococci data from swimming locations in NSW differs from 
the European distribution. In recognition of this, Dr Richard Lugg (Department of Health, 
Western Australia) has developed a Microsoft® Excel tool for calculating a modified 95th 

percentile; it uses a parametric approach and takes into account the distribution of data. 

Beach classification 
Under the new guidelines, beaches are classified on the outcome of the sanitary inspection and 
the microbial water quality assessment (Table B2).  The beach classification is a long-term 
assessment of water quality at each swimming location. It is reviewed annually by using rolling 
datasets including the most recent microbial results, as well as updated information on 
potential sources of faecal contamination. 

Table B2: Classification matrix for faecal pollution of recreational waters (NHMRC 2008) 
Microbial Assessment Category 

(95th percentile enterococci cfu/100 mL) 
A 
≤ 40 

B 
41–200 

C 
201–500 

D 
>500 

Sanitary 

Inspection 

Category 

(susceptibility to 

faecal 

contamination) 

Very low Very good Very good Follow up Follow up 

Low Very good Good Follow up Follow up 

Moderate Good Good Poor Poor 

High Good Fair Poor Very poor 

Very High Follow up Fair Poor Very Poor 
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The five-level classification for recreational waters ranges from Very Good to Very Poor. There 
is also a requirement for follow-up where there is potential discrepancy between the results of 
the microbial water quality assessment and the sanitary inspection. The beach grades provide 
an indication of the susceptibility of the water body to faecal pollution and guidance to users on 
the relative suitability for recreation. The classification grades are further defined as: 

• 	 Very Good – Consistently excellent water quality with very few potential faecal pollution 
sources. Water is considered safe for swimming at all times. 

• 	 Good – Generally good water quality with few potential faecal pollution sources. Water is 
considered safe for swimming most of the time but may be susceptible to pollution after 
heavy rain. 

• 	 Fair – Water body is occasionally susceptible to faecal pollution, usually triggered by heavy 
rainfall. Swimming should be avoided during and following heavy rainfall for one day at 
ocean beaches and up to three days in harbour swimming sites. 

• 	 Poor – Water body is susceptible to faecal pollution, particularly after heavy rain. Swimming 
should be avoided during and after heavy rain and if there are signs of pollution such as 
discoloured water, fast-flowing or strong-smelling drains, or street litter floating in the water 
or on the tide line. 

• 	 Very Poor – Water body is very susceptible to faecal pollution with many potential pollution 
sources. Water quality results indicate that this location is not suitable for swimming most of 
the time and should be avoided at all times. 

Beach classification also provides the basis for regulatory requirements and assessment of 
compliance with them. Importantly, information collated for the beach classification feeds into 
the risk assessment and risk management process. 
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Appendix C 
Further Reading 

This section provides additional sources of information on monitoring and assessment of 
bacteriological water pollution and recreational water quality. The information given here is not 
comprehensive. The intention is to provide a starting point and to list some of the most recent 
resources available relating specifically to the Sydney region. 

1. Reports and texts 

ANZECC (Australian and New Zealand Environment and Conservation Council) (2000). Core 
environmental indicators for reporting on the State of the Environment, ANZECC, Canberra. 

(Guideline information for recreational water quality indicators) 

Apte, S. C., Batley, G. E. and Ashbolt, N. J. (1993). Rapid Detection of Faecal Coliforms in Coastal 
Waters. Australian Water and Wastewater Association 15th Federal Convention 18–23 April 
1993, Technical Papers Vol. 2. 

(Research and development – monitoring faecal coliforms in marine waters – rapid 
assessment for early warning) 

Ashbolt, N. J. (1995). Health‐related water microbiology: Australia leads: But where next? Water 
Journal, Vol. 22 No. 2 May/June 1995, Australian Water and Wastewater Association, Sydney. 

(Discussion on research and development for recreational and drinking water quality 
indicators and guidelines – includes alternative health‐related indicators) 

Ashbolt, N. J., Riedy, C. and Haas, C. N. (1997). Microbial Health Risk at Sydney’s Coastal Bathing 
Beaches. Australian Water and Wastewater Association 15th Federal Convention 16–21 March 
1997 Vol. 2, pp. 104–111. 

(Microbial quantitative risk assessment at Sydney’s urban coastal beaches using historical 
microbial data – models used to estimate exposure to pathogenic bacteria, protozoa and a 
model virus – enteric viruses pose the highest risk to bathers at Sydney ocean beaches) 

Australian Water Technologies (1993). Long Term Beach Water Quality Reporting Series – Reports 
1–8. Water Board, Sydney. 

Report 1–Sampling Strategies and Methods of Analysis 1965–1992 
(Summary of bacteriological data held by AWT for the period 1965–1992 from Sydney and 
Illawarra regions.) 

Report 2–Assessment of Water Quality of Sydney’s Metropolitan Beaches 
(Beach water quality for the period 1969–1991 for Sydney beaches – assessments are based on 
appropriate bacteriological water quality guidelines – likely pollution sources are discussed.) 
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Report 3–Trends in Densities of Faecal Coliforms at Seven Target Beaches in Sydney 
(Examination of trends in faecal coliform levels at seven Sydney beaches between 1969 and 
1991 – comparisons are made between pre‐ and post‐deepwater ocean outfall commissioning 
bacterial counts.) 

Report 4–Assessment of Water Quality of Beaches in the Illawarra Region 
(Review of current water quality of Illawarra beaches) 

Report 5–Spatial and Temporal Variations in Bacterial Densities at Selected Sydney Beaches 
(Determination of the major sources of variation associated with faecal coliform sampling.) 

Report 6–The Influence of Some Environmental Factors on Densities of Faecal Coliforms at Fourteen 
Sydney Beaches 
(Twenty‐four‐hour rainfall, hours of sunshine, wind direction and speed and tide are 
examined for influence on faecal coliform counts.) 

Report 7–Trends in Visual Sewage Pollution and Densities of Faecal Coliform Bacteria and their Use 
as Indicators of Bathing Water Quality at 14 Sydney Beaches 
(Visual sewage pollution between the years 1969 and 1990 – associations between faecal 
coliform counts and visual sewage pollution indicators.) 

Report 8–Trends in the Concentration of Grease at 13 Sydney Beaches 

Australian Water Technologies, Sydney Water, NSW Environment Protection Authority (2000). 
Offshore Sediment Program 2000: Report – Final, AWT, Sydney. 

Bartram, J., Rees, G. (2000). Monitoring Bathing Waters: A Practical Guide to the Design and 
Implementation of Assessments and Pilot monitoring programs. European Commission, World 
Health Organization, and United States Environmental Protection Agency, E & F Spon, London. 

(European guide to developing a recreational water quality monitoring program) 

Beachwatch (1995). Beachwatch Winter Season 1994. EPA (NSW), Sydney. 

(Bacterial monitoring results for Sydney ocean beaches, Winter 1994 – visible sewage
 
pollution indicators – correlation study between faecal coliforms and rainfall for ocean
 
beaches)
 

Beachwatch (1995). Beachwatch 1995 Season Report. EPA (NSW), Sydney. 

(Bacterial monitoring results for Sydney ocean beaches, Summer 1994–1995 – visible sewage 
and stormwater pollution indicators – correlation between visible indicators and bacteria – 
correlations between rainfall and bacteria – effluent and plume distribution study from 
Cronulla and Warriewood shoreline outfalls) 

Beachwatch (1996). Harbourwatch 1995 Season Report. EPA (NSW), Sydney. 

(Bacterial monitoring results for Sydney Harbour, Botany Bay, Georges River and Port 
Hacking beaches, Summer 1994–1995 – background to Harbourwatch program – pollution in 
Sydney Harbour – factors affecting water quality in Sydney Harbour) 
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Beachwatch (1996). Beachwatch and Harbourwatch 1996 Season Report. EPA (NSW), Sydney. 

(Bacterial monitoring results for Sydney ocean, Sydney Harbour, Pittwater, Botany Bay, 
Georges River and Port Hacking beaches, Summer 1995–1996 – changes to Bulletin criteria – 
impact of drains on flagged areas – sediment bag monitoring of faecal coliforms – Secchi disk 
– community expectations of Beachwatch) 

Beachwatch (1997). Beachwatch and Harbourwatch 1997 Season Report. EPA (NSW), Sydney. 

(Bacterial monitoring of Sydney, Hunter and Illawarra ocean beaches, Sydney Harbour, 
Pittwater, Botany Bay, Georges River and Port Hacking – communications initiatives – 
microbiological quality assurance program – post‐rainfall recovery study. 

Beachwatch (1998). Beachwatch and Harbourwatch 1997–1998 State of the Beaches. Sydney, Hunter, 
Illawarra. EPA (NSW), Sydney. 

(Bacterial monitoring of Sydney, Hunter and Illawarra ocean beaches, Sydney Harbour, 
Pittwater, Botany Bay, Georges River and Port Hacking – communications initiatives – 
microbiological quality assurance program – post‐rainfall recovery study – Olympic study) 

Beachwatch (1999). Beachwatch and Harbourwatch 1998–1999 State of the Beaches. Sydney, Hunter, 
Illawarra. EPA (NSW), Sydney. 

(Bacterial monitoring of Sydney, Hunter and Illawarra ocean beaches, Sydney Harbour, 
Pittwater, Botany Bay, Georges River and Port Hacking – microbiological quality assurance 
program – effect of rainfall on Sydney beach compliance – post‐rainfall recovery study – 
Olympic study) 

Beachwatch (2000). Beachwatch and Harbourwatch 1999–2000 State of the Beaches. Sydney, Hunter, 
Illawarra. EPA (NSW), Sydney. 

(Bacterial monitoring of Sydney, Hunter and Illawarra ocean beaches, Sydney Harbour, 
Pittwater, Botany Bay, Georges River and Port Hacking – microbiological quality assurance 
program – effect of rainfall on Sydney beach compliance – post‐rainfall recovery study – 
Olympic study) 

Beachwatch (2001). Beachwatch and Harbourwatch 2000–2001 State of the Beaches. Sydney, Hunter, 
Illawarra. EPA (NSW), Sydney. 

(Bacterial monitoring of Sydney, Hunter and Illawarra ocean beaches, Sydney Harbour, 
Pittwater, Botany Bay, Georges River and Port Hacking – microbiological quality assurance 
program – Beachwatch on the Web – effect of rainfall on Sydney beach compliance – post‐
rainfall recovery study – Olympic study) 

Beachwatch (2002). Beachwatch and Harbourwatch 2001–2002 State of the Beaches. Sydney, Hunter, 
Illawarra. EPA (NSW), Sydney. 

(Bacterial monitoring of Sydney, Hunter and Illawarra ocean beaches, Sydney Harbour, 
Pittwater, Botany Bay, Georges River and Port Hacking – microbiological quality assurance 
program) 
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Beachwatch (2003). Beachwatch and Harbourwatch 2002–2003 State of the Beaches. Sydney, Hunter, 
Illawarra. EPA (NSW), Sydney. 

(Bacterial monitoring of Sydney, Hunter and Illawarra ocean beaches, Sydney Harbour, 
Pittwater, Botany Bay, Georges River and Port Hacking – microbiological quality assurance 
program) 

Beachwatch (2004). Beachwatch and Harbourwatch 2003–2004 State of the Beaches. Sydney, Hunter, 
Illawarra. EPA (NSW), Sydney. 

(Bacterial monitoring of Sydney, Hunter and Illawarra ocean beaches, Sydney Harbour, 
Pittwater, Botany Bay, Georges River and Port Hacking – microbiological quality assurance 
program) 

Beachwatch (2005). Beachwatch and Harbourwatch 2004–2005 State of the Beaches. Sydney, Hunter, 
Illawarra. EPA (NSW), Sydney. 

(Bacterial monitoring of Sydney, Hunter and Illawarra ocean beaches, Sydney Harbour, 
Pittwater, Botany Bay, Georges River and Port Hacking – microbiological quality assurance 
program) 

Beachwatch (2006). Beachwatch and Harbourwatch 2005–2006 State of the Beaches. Sydney, Hunter, 
Illawarra. EPA (NSW), Sydney. 

(Bacterial monitoring of Sydney, Hunter and Illawarra ocean beaches, Sydney Harbour, 
Pittwater, Botany Bay, Georges River and Port Hacking – microbiological quality assurance 
program) 

Beachwatch (2007). Beachwatch and Harbourwatch 2006–2007 State of the Beaches. Sydney, Hunter, 
Illawarra. EPA (NSW), Sydney. 

(Bacterial monitoring of Sydney, Hunter and Illawarra ocean beaches, Sydney Harbour, 
Pittwater, Botany Bay, Georges River and Port Hacking – microbiological quality assurance 
program) 

Beachwatch (2008). Beachwatch and Harbourwatch 2007–2008 State of the Beaches. Sydney, Hunter, 
Illawarra. EPA (NSW), Sydney. 

(Bacterial monitoring of Sydney, Hunter and Illawarra ocean beaches, Sydney Harbour, 
Pittwater, Botany Bay, Georges River and Port Hacking – microbiological quality assurance 
program) 

Guest, C., Douglas, R. and Woodruff, R. (1999) Health and the Environment. Australian 
Conservation Foundation, Australian Medical Association, Fitzroy, Vic. 

(Public Health – Environmental Health – Environmental Study – Health Planning, Australia) 

Healthy Rivers Commission (2000). Independent Inquiry into the Georges River – Botany Bay 
System. HRC, Sydney. 

(Analysis and assessment of water quality of Georges River – Botany Bay catchment health) 

Healthy Rivers Commission (2000). Securing Healthy Coastal Rivers: A Strategic Perspective. HRC, 
Sydney. 
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Healthy Rivers Commission (2002). Independent Inquiry into Coastal Lakes. HRC, Sydney. 

(Analysis and assessment of water quality of NSW Coastal Lake health) 

Leeming, R., Nichols, P. D. and Ashbolt, N. J. (CSIRO Division of Marine Research) (1998). 
Distinguishing Sources of Faecal Pollution in Australian Inland and Coastal Waters using Sterol 
Biomarkers and Microbial Faecal Indicators. Urban Research Association Australia, Melbourne. 

Legge‐Wilkinson, M. (1996). Human Impact on Australian Beaches. Surfrider Foundation 
Australia Limited, Sydney. 

(Analysis of results from the SOS95 Beach Questionnaire organised by Surfrider Foundation 
Australia, which documented and assessed human impacts on beaches around Australia) 

National Health and Medical Research Council (2008) Guidelines for Managing Risks in 
Recreational Waters, Canberra. 

NSW Environment Protection Authority (1996). Sydney Deep Water Outfalls Environmental 
Monitoring Program: Final Report Series Volumes 1–7. EPA (NSW), Sydney. 

(Provides background information, overall assessment and results of the Sydney Deep
 
Ocean Outfalls program)
 

Raffensperger, C. and Tickner, J. A. (1999) Protecting Public Health and the Environment: 
Implementing the Precautionary Principle, Island Press, Washington 

(Precautionary principle – environment protection – government policy, United States – 
health risk assessment) 

Roberts, E. R. (2000). Water Quality Control Handbook, McGraw‐Hill. New York. 

Short, A. D. (1993). Beaches of the New South Wales Coast – a Guide to their Nature, Characteristics, 
Surf and Safety. Australian Beach Safety Management Program, Sydney. 

(Comprehensive guide to NSW beaches – Includes beach dynamics, rip profiles, surf
 
characteristics, Surf Life Saving Club information, surf rescue and water safety)
 

Water EcoScience Pty Ltd: Urban Research Association of Australia (1999). Alternative 
Micriobiological Indicators of Water Quality. Urban Water Research Association Australia, 
Melbourne. 

Waterways Authority (2000). Sewage Pollution from Vessels Discussion Paper – Findings and 
Proposed Actions. Waterways Authority, Sydney. 

(Outlines current situation, legislation – boat populations – infrastructure – other 
jurisdictions – key findings – public health – environment – pump‐out facilities – monitoring, 
compliance and education – proposed actions) 

Wong, T. H. F., Breen, P. F., Somes D. and Nicholas, L. G. (1999). Managing Urban Stormwater 
using Constructed Wetlands. Cooperative Research Centre for Catchment Hydrology and Monash 
University, Department of Civil Engineering, Monash University, Victoria. 
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2. Internet Sites 

www.begavalley.nsw.gov.au – Bega Valley Shire Council (accessed 03 July 2009) 


www.ballina.nsw.gov.au – Ballina Shire Council (accessed 03 July 2009)
 

www.clarence.nsw.gov.au – Clarence Valley Shire Council (accessed 03 July 2009)
 

www.environment.nsw.gov.au – Department of Environment and Climate Change (NSW) 
(accessed 03 July 2009) 

(Information regarding environmental legislation, programs, and other environmental
 
information. Links to other sites relating to the environment.)
 

www.environment.nsw.gov.au/beach/BWPilot.htm – Beachwatch Partnership Pilot Program 
Overview (accessed 03 July 2009) 

(Access to Beachwatch Partnership Pilot Program resources and information) 

www.environment.nsw.gov.au/beach – Beachwatch (accessed 03 July 2009) 

(Summary of Beachwatch and Harbourwatch programs, state of the beaches, pollution 
causes, health information and links to other relevant sites.) 

www.environment.nsw.gov.au/stormwater (accessed 03 July 2009) 

(Describes the urban stormwater program and stormwater treatment devices as well as 
Stormwater Trust applications and conditions of funding.) 

www.environment.gov.au – Environment Australia (accessed 03 July 2009) 

(This Federal Government environment site provides information on national environmental 
issues, programs, legislation, policy and new initiatives for environmental management.) 

www.esc.nsw.gov.au – Eurobodalla Shire Council (accessed 03 July 2009) 

www.dpi.nsw.gov.au/fisheries – NSW Fisheries (accessed 03 July 2009) 

www.gosford.nsw.gov.au ‐ Gosford City Council (accessed 03 July 2009) 

www.health.nsw.gov.au – NSW Department of Health (accessed 03 July 2009) 

(This site contains information on public health issues) 

www.nhmrc.gov.au/publications/synopses/eh38.htm – National Health and Medical 
Research Council (accessed 11 June 2008) 

(Health information in relation to recreational water use) 

www.hunterwater.com.au – Hunter Water Corporation (accessed 03 July 2009) 

(Water quality and sewage treatment/disposal information for the Hunter region) 

www.kempsey.nsw.gov.au – Kempsey Shire Council (accessed 03 July 2009) 

www.livingthing.net.au – NSW Environment Service Sector (accessed 03 July 2009) 

(This site provides a comprehensive listing of environment online information services.) 

www.portstephens.nsw.gov.au – Port Stephens Council (accessed 03 July 2009) 

www.maritime.nsw.gov.au – NSW Maritime Authority (accessed 03 July 2009) 

(Contains information regarding NSW coastal conditions, the Annual Report and a 
discussion paper on sewage from vessels. Describes pollutant sources for waterways.) 
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www.mccn.org.au/ – Marine and Coastal Community Network (accessed 03 July 2009) 

(Provides information on marine and coastal environmental issues Australia wide. The 
network promotes information‐sharing between community groups, government agencies 
and industry.) 

www.richmondvalley.nsw.gov.au – Richmond Valley Council (accessed 03 July 2009) 

www.slsa.asn.au – Surf Lifesaving Australia (accessed 03 July 2009) 

(General beach information, surf safety and patrol dates) 

www.streamwatch.org.au/ – Streamwatch (accessed 03 July 2009) 

(State community water quality and action network) 

www.sydneywater.com.au – Sydney Water Corporation (accessed 03 July 2009) 

(Water quality and sewage treatment/disposal information for the Sydney – Illawarra region. 
Introduces ‘WaterPlan 21’, the Corporation’s vision for sustainable wastewater 
management.) 

www.surfrider.org.au – Australian Surfrider Foundation (accessed 03 July 2009) 

(Aimed at surfers. Provides information on pressures and issues affecting the coastal
 
environment.)
 

www.waterwatch.org.au – Waterwatch Australia (accessed 03 July 2009) 

(This site contains national information on water quality monitoring and education
 
programs that develop strategies to address water problems.)
 

www.who.int/water_sanitation_health/bathing/en/index.html – World Health Organization 
(accessed 03 July 2009) 

(International health information in relation to recreational water use) 

www.wyongsc.nsw.gov.au – Wyong Shire Council (accessed 03 July 2009). 

3. Other sources 

A list of the Department’s publications is available from the Department’s Environment Line on 
131 555. Alternatively, the list can be viewed on the Department’s internet site at 
www.environment.nsw.gov.au. 

Other sources of information on water quality are State of the Environment reports published 
by local councils, and the NSW State of the Environment Report, which is published every three 
years by the Department. 

The Department’s library holds books, reports and journals relating to most aspects of water 
quality monitoring and assessment. The library is located on level 15 in Head Office (59–61 
Goulburn Street, Sydney) and is open to academics, researchers, postgraduate students, 
environment groups, council officers and other government employees. An appointment to use 
the library resources is essential and can be made by calling (02) 9995 5000. 

In the Sydney region there are other specialist libraries and information centres that hold 
information on water quality and related issues. These libraries include the Coastal 
Environment Centre, the Water Reference Library and the Manly Environment Centre. 
Government authorities and agencies engaged in water resources management, such as Sydney 
Water, also have libraries open for research purposes. 
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Glossary
 

Algae: Comparatively simple chlorophyll‐bearing plants that are capable of photosynthesis. 
They occur in the aquatic environment and can be microscopic in size. 

Algal bloom: Discolouration of the water environment due to a change in species composition 
and abundance of marine and estuarine microalgae. 

Bacteria: See Enterococci and Faecal coliforms. 

Bloom: an unusually large composition and abundance of organisms, usually algae, made up 
of one or a few species. 

Blue‐green algae (also referred to as cyanobacteria): A photosynthetic bacterium that can 
occur in fresh and salt water and can produce substances toxic to animals. The blue‐green is 
due to the presence of phycocyanin pigments. Includes Anabaena and Microcystis spp. High 
concentrations affect suitability of water for recreation and potable supplies. 

Catchment: The area that drains surface runoff from precipitation into a stream, river and/or 
tributaries or urban stormwater drainage system. 

Colony forming unit (CFU): A microorganism propagule (spore or cell) from which a colony 
has grown. For purposes of analysis, one CFU represents one viable organism. 

Contaminant: A substance, chemical, or microorganism that makes a medium (water) impure, 
infected, radioactive, or lower in quality. 

Contamination: The process by which any physical, chemical or biological substance (usually 
human‐made/anthropogenic) is introduced into the environment. 

Compliance, bacteriological: The finding that waters for primary contact recreation (see below) 
contain a lower density of CFUs (see above) than the values set down in guidelines. 

Criteria: Standards based on the analysis of scientific data that provide guidelines for the 
appropriate use of water. 

Cyanobacteria: see Blue‐green algae. 

Detection limit: The minimum concentration that can be detected under ideal analytical 
conditions. 

Enterococci: Bacteria of the genus Enterococcus that may be used to determine the extent of 
faecal contamination of recreational waters. The Enterococcus group is a sub‐group of faecal 
streptococci. It is differentiated from other faecal streptococci by growth at higher 
temperatures and salt concentrations in the laboratory, and by the ability to survive in marine 
waters under conditions that are unfavourable for most other faecal microorganisms. 

Estuary: A part‐enclosed coastal water body open to the ocean, characterised by tidal effects 
and the mixing of fresh water and seawater. 

Faecal coliforms: Mesophilic bacteria that inhabit the intestines of humans and other warm‐
blooded animals. Faecal coliforms are abundant in bird and mammal faeces and are used as 
indicators of sewage pollution in marine and fresh waters. These organisms have relatively 
short lifespans in marine waters, indicating the presence of relatively recent sewage 
contamination. 
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Freshwater: Water with a low concentration of dissolved salts (salinity less than 0.5 parts per 
thousand). 

Indicator microorganisms: Bacteria (generally faecal coliforms and/or enterococci) that 
indicate the relative degree of faecal contamination in waterways. Indicators are generally 
used to monitor recreational water quality, because searching for specific microorganisms that 
cause disease, such as viruses, is both difficult and costly. 

Influent: Wastewater entering a sewage treatment plant. 

Median: The middle point in a set of data. Defined as the number relative to which half of the 
scores are greater and half of the scores are lower. 

Pathogens: Disease‐causing organisms such as bacteria, viruses and fungi, which can cause 
diseases in plants and animals. Pathogens can be present in high concentrations in municipal 
sewage and industrial and other type of discharges. 

Percentile (e.g. 80th): Within a sample set of five samples, the value below which four of the 
five values (i.e. 80 per cent) used to calculate the median (see above), fall. 

Plume: A stream of water containing a high concentration of suspended materials and/or 
pollutants (see below) entering a water body. 

Pollutants: Chemicals, biological substances, particles, or thermal changes that are discharged 
into bodies of water and are potentially detrimental to the environment. 

Primary contact recreation: Recreational use of waters that involves bodily immersion or 
submersion, facilitating direct contact with water; includes activities such as swimming, 
diving, water skiing and surfing. 

Primary sewage treatment: The physical treatment of sewage, designed to remove solids 
(sludge) via settling floatable solids such as oil, fats and grease by first screening and then 
ponding the effluent. 

Quality assurance/quality control (QA/QC): Procedures and checks used to ensure that 
accurate and reliable results are obtained from environmental sampling and analysis. 

Secondary contact recreation: Recreational use of waters that involves some direct contact 
with water but is associated with a low probability of swallowing water. Includes activities 
such as paddling, wading, boating and fishing. 

Secondary sewage treatment: Biological and/or chemical treatment of sewage designed to 
remove the majority of organic matter and solids through several possible processes by using 
anaerobic bacteria, chemicals and settling ponds. 

Sewage treatment plant (STP): The site of convergence and treatment of household, 
commercial and industrial sewage via the sewerage system. Sewage is treated at an STP to 
either primary, secondary, or tertiary level before being discharged as effluent to receiving 
waters. 

Tidal flushing: The process by which water in an estuary is replaced with oceanic water as a 
result of the flow of water caused by the tides. 

Toxicant: An agent or material capable of producing an adverse response in a biological 
system, seriously injuring structure or function, or resulting in death. 

Wastewater management systems: Systems designed for the treatment of domestic 
wastewater in a septic environment, used generally in residential settings. 

Water quality: The characteristics of water in regard to its physical, chemical and biological 
properties. 
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Airforce Beach, 25 


Aslings Beach, 178 


Avoca Beach, 127 


Avoca Lake, 128 


Back Creek, 62 


Back Lake, 183 


Bagnalls Beach, 70 


Bar Beach, 187 


Bateau Bay Beach, 103 


Bawley Point Beach, 153 


Beares Beach, 173 


Bengello Beach, 163 


Big Blue Pool, 190 


Birdie Beach, 88 


Birubi Beach, 69 


Blue Bay, 99 


Blue Lagoon, 102 


Brou Beach, 166 


Broulee Beach, 162 


Bruce Steer Pool, 189 


Budgewoi Beach, 89 


Bulbararing, 129 


Cabbage Tree Bay, 93 


Camel Rock Beach, 171 


Canoe Pool, 82 


Canton Beach, 110 


Casey Beach, 159 


Chain Valley Bay, 106 


Cockrone Lagoon, 131 


Cocora Beach, 179 


Collingwood Beach, 148 


Cookies Beach, 158 


Copacabana Beach, 130 


Corcoran Park, 42 


Cudmirrah Beach, 149 


Cuttagee Inlet, 181 


Davistown Baths, 139 


Diggers Beach, 48 


Dutchmans (Dutchies) Beach, 75 


Elizabeth Bay, 107 


Emerald Beach, 47 


Ettalong Channel, 138 


Evans River, 28 


Forresters Beach, 120 


Frazer Beach, 87 


Georges Reserve, 74 


Grafton Sailing Club, 41 


Grassy Head, 56 


Gravelly Beach, 95 


Gwandalan, 105 


Hargraves Beach, 91 


Hat Head Beach, 60 


Horseshoe Bay, Bermagui, 172 


Horseshoe Bay, South West Rocks, 58 


Iluka Bay, 33 


Jenny Dixons Beach, 92 


Jetty Beach, 50 


Karuah Tidal Pool, 71 


Killcare Beach, 133 


Killick Beach, 61 


Killick Creek, 63 


Kolora Lake, 36 


Korogoro Creek, 65 


Lake Ainsworth, East, 15 


Lake Ainsworth, South, 16 


Lake Ainsworth, West, 17 


Lakes Beach, 90 


Lawrence, 38 


Lemon Tree Passage, 72 


Lighthouse Beach, 94 
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Little Beach, 73 


Long Jetty, 112 


Maclean Jetty, 37 


Main Beach, 26 


Malua Bay Beach, 161 


McMasters Beach, 132 


Merewether Learners Pool, 80 


Merewether Main Pool, 79 


Merimbula Main Beach, 176 


Merry Beach, 154 


Mid Sawtell Beach, 51 


Mitchies Jetty, 186 


Mogareeka Boat Ramp, 184 


Mogareeka Lions Park, 185 


Mollymook Beach, 150 


Narooma Main Beach, 167 


Newcastle Ocean Baths, 81 


North Avoca Beach, 126 


North Entrance, 97 


Ourimbah Creek, 114 


Pambula Beach, 177 


Pambula River Mouth, 188 


Park Beach, 49 


Pearl Beach, 134 


Pearl Beach Rockpool, 135 


Pretty Beach Baths, 137 


Prince Street, 40 


Racecourse Beach, 152 


Rennies Beach, 151 


Saltwater Creek, 64 


San Remo, 108 


Sawtell Rock Pool, 52 


Seven Mile Beach, 13 


Shark Bay, 27 


Shaws Bay, East, 19 


Shaws Bay, North, 18 


Shaws Bay, West, 20 


Shelley Beach, 164 


Shelly Beach, Ballina, 14 


Shelly Beach, Tuggerah, 101 


Shoalhaven Heads Beach, 145 


Short Point Beach, 175 


Soldiers Beach, 96 


Spencer Park, 182 


Stuarts Point, 57 


Summerland Point, 104 


Surf Beach, 160 


Tathra Beach, 174 


Terrigal Beach, 123 


Terrigal Paddleboats, 125 


Terrigal Sailboards, 124 


The Entrance, 98 


The Entrance Channel, 111 


The Serpentine, 21 


Tilbury Cove, 146 


Toowoon Bay, 100 


Toukley Aquatic, 109 


Trial Bay, 59 


Tumbi Umbi Creek, 115 


Tuross Main Beach, 165 


Ulmarra Jetty, 39 


Umina Beach, 136 


Wagonga Inlet, 168 


Wallaga Lake, 180 


Wamberal Beach, 121 


Wamberal Lagoon, 122 


Warrain Beach, 147 


Woolgoolga Main Beach, 46 


Wooli Estuary North, 34 


Wooli Estuary South, 35 


Woy Woy Baths, 140 


Wyong River, 113 


Yattalunga Baths, 141 
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