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Executive Summary
The Hawkesbury Estuary Program (HEP) is managed 

by the Natural Resources Branch within Council’s 

Environment and Human Services Division. The 

program is implemented by both Hornsby Shire and 

Gosford City Councils, encompassing the estuarine 

reaches of the lower Hawkesbury River from 

Wisemans Ferry to Broken Bay.  Successful 

implementation of the HEP requires frequent 

assistance from other Council divisions in particular 

Infrastructure and Recreation, and Planning. 

Hornsby Shire Council’s HEP provides an integrated 

and strategic approach to the management of 

estuarine assets in the lower Hawkesbury. This is 

achieved through the implementation of strategies 

contained within the Lower Hawkesbury Estuary 

Management Plan (2008). This plan was adopted by 

both Hornsby Shire and Gosford City Councils in 2009 

to ensure a consistent local government approach to 

estuary management within the lower Hawkesbury 

River. Implementation of the plan is overseen by the 

Lower Hawkesbury Estuary Management Committee. 

Projects implemented during 2014/15 (Table 1) have 

focused on improving swimming conditions and 

healthy waterways. Significant effort has been 

directed towards the foreshore clean-up program, 

environmental monitoring of the waterways, oyster 

research into the Pacific Oyster Mortality Syndrome 

(POMS), vegetation rehabilitation of estuarine 

reserves, and the protection of seagrass beds through 

the deployment of signs and education campaigns.  

Key projects, to a value of $255K, were implemented 

in 2014-15 (Table 2) in which funding support of 

$74K, was received externally from the NSW State 

Government towards two projects: 1) the on-going 

monitoring of the Lower Hawkesbury estuarine health 

through real-time water quality probes and 2) the 

rehabilitation and management of the riparian zone in 

Brooklyn Park, Salt Pan Reserve and Bar Island. In 

addition, $27,000 from Hornsby Shire Council’s 

Catchment Remediation Program was allocated to 

support the Foreshore Clean4Shore Program that 

engaged more than 200 volunteers and removed over  

6.5 tonnes of foreshore marine debris. 

A number of funding applications have been secured 

for projects in 2014/15 which include a hydrological 

investigation of tidal regimes at One Tree Reach 

wetland to inform optimal weir management and 

enhancement of the wetland function in regards to 

vegetation, water quality and fish stocks. Funding has 

also been secured to continue the research on POMS 

in partnership with the University of Sydney to further 

understand the spatial distribution and random 

characteristics of the virus activity. This research will 

provide industry with tangible solutions to continue 

farming oysters in infected estuaries like the 

Hawkesbury River. Funding has also been secured 

for vegetation restoration work and community 

activities in Milsons Island and Passage, and Bar 

Island. 

Three prestigious awards were received this year 

from NSW EPA, Landcare Australia and NSW Coastal 

Conference highlighting the significant outcomes 

achieved from programs like the Clean4Shore 

Program, Floating Landcare and the innovative 

autonomous real-time water quality monitoring 

network that Council manages to ensure safe 

swimming conditions and healthy waterways 

Table 1 Hawkesbury Estuary Program projects undertaken 

during 2014-15 

Category Project Description 

On-ground 

Works 
Foreshore Clean Up – “Clean4Shore” 

Foreshore Rehabilitation 

Floating Landcare 

Mangrove Watch at Marlows Creek 

Kangaroo Point Vessel Pump out Facility 

Compliance Riverside Settlements Onsite Wastewater 

Seagrass Beds Protection 

Planning Comprehensive Local Environment Plan 

NSW Boating Plans 

Commercial Fishers reform 

Research Tailor Stocks in the Hawkesbury 

Real-time water quality monitoring: 

- Algal blooms 

- Swimming conditions 

- Estuarine health  

- Water Quality Monitoring 

Pacific Oyster Mortality Syndrome 

Education Events:  Brooklyn Spring Fair  

 Fenwicks Marina Open day 

 Guided Bushwalks Program 

Marine Discovery Talks 

Seagrass Education Campaign 

HawkesburyWatch Webportal 
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The following outputs were achieved in 2014-15 

through the implementation of the Hawkesbury 

Estuary Program:  

 7.2 tonnes of marine debris was removed from
the Lower Hawkesbury foreshore by 408
volunteers as part of the Clean4Shore Program
and Floating Landcare. Plastic items are still an
issue on marine debris accounting for 50% of the
overall waste collected.

 A total of 3640hrs were invested in bush
rehabilitation work targeting 3.1ha of coastal
native vegetation and 9.5ha of terrestrial native
vegetation. 1300 plants were planted around
Brooklyn Park, McKell Park and Kangaroo Point.
This work was undertaken by Council staff,
contractors and Floating Landcare.

 Mangrove health monitoring program was
undertaken during 2014/15 as a result of
unexpected dieback of a small pocket of
mangroves south of Marlows Creek.

 16.3ha of seagrass beds keep being protected by
aqua buoys and navigational markers to
encourage good boating habits near seagrasses

 A seagrass education campaign continues from
last year with the delivery of 600 brochures and
150 stickers, including public and school talks
delivered to 112 school kids and 25 community
members

 A total of 150 community members took part in
Council’s Guided bushwalks around the estuary

 2 community events were attended and 2
catchment tours were organised at which
education material was disseminated in regards
to water quality, stormwater treatment and
seagrass protection

 Design and installation of two state-of-the-art
signs to promote Dangar Island’s foreshore as
key area for migratory birds stopover grounds

 16 riverside settlement onsite wastewater system
were inspected and 255,600L of effluent was
collected via Council’s boat pump-out at
Kangaroo Point

 On-going water quality monitoring via
autonomous real-time monitoring stations at 6
locations along the salinity gradient between
Wisemans Ferry and the estuary entrance.
Slightly higher than usual incidence of algal
blooms were observed this year in Berowra Creek
with no causative agent identified

 Overall estuarine health levels, as per OEH
scores, ranged between ‘Good’ and ‘Fair’
throughout the year with improved levels during
winter when overall turbidity levels are low and
with worse scores during summer when
chlorophyll-a levels tend to be higher

 Research partnership with UNSW looking at tailor
stocks across different sites within the estuary
and the role they play in the estuary food web

 HawkesburyWatch tools freely available to inform
community members about algal bloom
monitoring, swimming conditions, estuarine health
levels and real-time water quality data. This tool
won the 2015 NSW Coastal Innovation Award

 The Clean4Shore program partly funded by
Hornsby and Gosford City Council was also the
winner of the ‘Hey Tosser’ Litter Reduction
Award’ by the NSW Environment Protection
Authority and winner of the ‘Environmental
Protection Award’ at the 2014 Keep Australia
Beautiful NSW Clean Beaches Award in
partnership with Greater Sydney Local Land
Services’ Floating Landcare Program

Table 2 Funding received for major projects in 2014/15 and 

secured funding for 2015/16 

Organisation Project Title Funding 

NSW Office of 

Environment and 

Heritage 

Estuarine health 

monitoring of 

Hawkesbury’s 

waterways 

$50,000 

(HSC match 

funding 

$130k) 

NSW Office of 

Environment and 

Heritage 

Rehabilitation and 

management of 

riparian zones in 

Lower Hawkesbury 

Estuary 

$24,000 

(HSC match 

funding 

$24K) 

Hornsby Sire 

Council – 

Catchment 

Remediation and 

Waste programs 

2015 Clean4Shore -

Lower Hawkesbury 

Foreshore clean-up - 

$27,000 

Total External Funding: $74,000 

Secured Funding for 2015/16 projects: 

NSW Recreational 

Fishing Trust 

One Tree Reach weir management 

investigation  to improve water quality 

and fish habitat 

Fisheries Research 

Development 

Corporation & 

University of 

Sydney 

Aquatic Animal Health Subprogram: 

POMS - closing knowledge gaps to 

continue farming Crassostrea gigas in 

Australia 

Pending: 

NSW Office of 

Environment and 

Heritage 

A review of harmful microalgal to 

improve management and response to 

NSW blooms 

Media coverage for the 2014-15 year associated with 

the HEP has been included in Appendix 1 and 2. The 

media coverage in Council’s estuary program 

acknowledges the community interest in the program, 

project innovation and timely deliverable of on-ground 

works.  
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Figure 1 Lower Hawkesbury Estuary Management Plan study area (red line) 
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1 Hawkesbury Estuary Program 

1.1 Approach 

The management of estuarine areas in NSW is the 

joint responsibility of government agencies, 

commercial organisations and the community. The 

management framework in which the Hawkesbury 

Estuary Program (HEP) is implemented is directed by 

the NSW Government’s guidelines for Preparing 

Coastal Zone Management Plans (2010), which 

supersede the Estuary Management Policy and 

Manual (1992). In accordance with these guidelines 

and policies, Hornsby Shire Council facilitates the 

Lower Hawkesbury Estuary Management Plan 

Committee (LHEMPC) which oversees the 

implementation of the Lower Hawkesbury Estuary 

Management Plan (LHEMP, 2008). The area in which 

this plan is applied is shown in Figure 1. This plan 

prioritises management recommendations for the 

Lower Hawkesbury in order to achieve the integrated, 

balanced, responsible and ecologically sustainable 

use of the estuary. 

1.2 Goals 

The LHEMP (2008) recognises that the risks to the 

sustainability of estuarine assets are a direct 

consequence of the health of the catchments within 

which it lies.  To address these risks the LHEMP 

adopted a risk management approach to develop and 

prioritise future management actions and strategies in 

2008.  To set the strategic direction for the plan the 

following management goals were identified; 

 Preserve and enhance the unique and diverse 

scenic and natural environment of the estuary 

through the integrated and holistic management of 

human and environmental interests; 

 Conserve, protect and enhance sustainable 

economic, recreational and social issues without 

compromising the high quality and functional 

estuarine ecosystems upon which they rely; 

 Preserve and foster the sense of belonging, 

culture and respect for the estuary amongst users 

and managers. 

1.3 Implementation 

The implementation of the plan is overseen by the 

Lower Hawkesbury Estuary Committee. The 

committee meets quarterly to discuss issues related 

to the Lower Hawkesbury and to receive a progress 

update on the various projects being undertaken as 

part of the implementation of the Lower Hawkesbury 

Estuary Management Plan. The minutes  from this 

group are publically available at 

http://www.hornsby.nsw.gov.au/environment/water-

catchments/hawkesbury-estuary/lower-hawkesbury-

estuary-management-committee-meetings  

The committee consists of representatives from: 

 Community – Hornsby Shire and Gosford City 

Council residents, Local Progress Associations, 

Ocean Watch Australia, Boat Owners Association, 

NSW Water Ski Federation. 

 Commercial - Sydney Water Corporation, Marina 

Association, Hawkesbury River District 

Fishermans Co-operative, Broken Bay Oysters. 

 Local Government - Gosford City Council and 

Hornsby Shire Council 

 NSW State Government - Hawkesbury Nepean 

Catchment Management Authority, Office of 

Environment and Heritage, NSW Roads and 

Maritime, Industry and Investment, Land and 

Property Management Authority. 

Collaboration with other government agencies, 

universities, local industry and the community are 

important to ensure successful implementation of the 

HEP.  Of particular note are the partnerships with the 

Greater Sydney Local Land Services and Universities 

(Macquarie University, University of New South 

Wales, University of Sydney and University of 

Technology, Sydney). Support from local marinas, 

community bush regeneration groups, progress 

associations, commercial fishers and Broken Bay 

Oyster Association is also gratefully acknowledged. 

http://www.hornsby.nsw.gov.au/environment/water-catchments/hawkesbury-estuary/lower-hawkesbury-estuary-management-committee-meetings
http://www.hornsby.nsw.gov.au/environment/water-catchments/hawkesbury-estuary/lower-hawkesbury-estuary-management-committee-meetings
http://www.hornsby.nsw.gov.au/environment/water-catchments/hawkesbury-estuary/lower-hawkesbury-estuary-management-committee-meetings
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2 On-Ground Works
2.1 Clean4Shore program 

The Clean4Shore program has now been running for 

4 years. This program is coordinated by Graham 

Johnston from Macmasters Beach Surf Life Saving 

Club and has the support of a large number of 

volunteers who continue to remove rubbish from the 

foreshores of the Lower Hawkesbury River and 

Brisbane Waters as part of the Australian Marine 

Debris Initiative managed by Tangaroa Blue 

(http://www.tangaroablue.org/ ). 

Hornsby Shire Council has provided a significant 

financial contribution to the program to cover clean-

up activities in the Lower Hawkesbury during 2014-

15 through council’s Catchment Remediation 

Program whilst Greater Sydney Local Land Services 

is managing the program with the assistance of the 

Community Environment Network. Key partners in 

this program who have provided funding and 

logistical support include Greater Sydney Local Land 

Services, Hornsby Shire Council, Gosford City 

Council, NSW Office of Environment and Heritage 

(National Parks and Wildlife), Oceanwatch, 

Community Environment Network and oyster 

farmers. Notable oyster farmers who have 

contributed include Rob Moxham (Oyster Farmer - 

Lower Hawkesbury) and Simon Funnell (Wild 

Harvest Oysters - Brisbane Water).  

In 2014/15 Clean4Shore organised 12 clean-up field 

trips covering most of the hotspots for litter 

accumulation after weather and flood events in the 

Lower Hawkesbury. During this period a total of 

approximately 6.2 tonnes of marine debris was 

collected by more than 200 volunteers. After each 

clean-up, the debris collected is quantified and data 

is being sent to the Tangaroa Blue Foundation to be 

included in the Australia Marine Debris Initiative. The 

breakdown of the rubbish items collected through the 

program remains comparable to previous years. 

Almost 50% of the litter are plastic items in particular 

drinking bottles, bags, food containers and 

packaging. Almost 15% of the litter are items made 

of glass or ceramic and another 15% is foam (Figure 

2). 

As part of the 2015 Hawkesbury Clean4Shore 

Program a number of school education talks are 

being organised with schools in the Hornsby Shire 

area in order to disseminate the goals and the 

achievements of the program. The aim is to engage 

more local schools within the Hornsby Shire in this 

program so that they can participate in some of the 

clean-up events and assist in raising community 

awareness on litter and the potential threat that it 

poses to the health of estuarine ecosystems. 

Overall the program has demonstrated that litter in 

Hornsby Shire is still an issue but there seem to 

have been a reduction (3.5 tonnes) in the overall 

bulk of litter in comparison with last year. However, 

the source of pollution is still the same – light and 

buoyant materials made of plastic, glass and foam. 

Hornsby Shire Council would like to acknowledge 

and thank volunteers from the following 

organisations who play a key role in this program: 

Brisbane Waters Secondary College, The Glen 

Aboriginal Mens Rehabilitation Centre, North 

Gosford Learning Centre, Umina Police Citizens 

Youth Club (PCYC), Rolland Hassall School, 

Macmasters Beach Surf Life Saving Club, Response 

Training, and The Croft. Many of these organisations 

involve young people with disabilities. These clients 

utilise the program for life and educational 

experience, together with community programs 

including the Duke of Edinburgh's Award and NSW 

Premiers Award. 

During 2014/15 Clean4Shore program received a 

number of prestigious awards: 

 Winner of the ‘Hey Tosser’! Litter Reduction

Award in NSW Environment Protection

Authority, Clean Beaches Connecting our

Coast Awards 2014 part of the Clen4Shore

program

 Winner of the ‘Environment Protection

Award’ at the 2014 Keep Australia Beautiful

NSW Clean Beaches Awards in partnership

with Greater Sydney Local Land Services’

Floating Landcare program

http://www.tangaroablue.org/
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Figure 2: Location of Clean4Shore clean-up field trips including the breakdown of the type of litter (%) collected  during 2014-15. 

(data collated and provided by Tangaroa Blue) 

Figure 3: Some of Clean4Shore program volunteers heading off for a day-out collecting litter from the Hawkesbury foreshore 
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2.2 Foreshore Rehabilitation 

Councils’ Bushland Operations Team has continued 

vegetation restoration in the reserves along the 

foreshore of the Hawkesbury River. Works at these 

sites comprised of weed removal, riparian vegetation 

planting and bank stabilisation at these sites. A total 

of 1740 hours were invested in enhancing and 

rehabilitating 2.32ha of coastal native vegetation and 

9.52ha of terrestrial native vegetation. Grant funding 

was obtained from Office of Environment & Heritage 

(OEH) for works at Bar Island, Brooklyn Park and 

Cole St, Brooklyn during 2014/15 and 2015/16. 

2.2.1 Wisemans Ferry Recreation Reserve 

Within the Wisemans Ferry Recreation Reserve 

works were undertaken to restore significant riparian 

vegetation communities of Swamp Reedplain, 

Swamp Oak Floodplain Forest & Mangrove, which 

included; 

 Bush restoration works and target weeding of

woody, vine and herbaceous weeds. These

included privet, camphor laurel, senna, moth

vine, acetosa, morning glory and tradescantia.

All previously worked areas were maintained

during the contract.

 Total of 167 hours of contract bush

regeneration undertaken across site.

 Outputs: 1.0ha of coastal native vegetation

enhanced /rehabilitated. 0.06ha of terrestrial

native vegetation enhanced/rehabilitated.

2.2.2 Singleton Rd, Laughtondale 

Between Singleton Road and the Hawkesbury River 

a significant strip of foreshore vegetation is present.  

Within this area important sandstone vegetation 

communities exist with pockets of weeds 

intermittently distributed throughout.  The following 

works were undertaken within this area; 

 Bush restoration which included treatment of

woody weeds such as lantana, senna,

camphor laurel, privet. Target weeding of

herbaceous weeds and vines including arundo

grass, balloon vine and morning glory was

undertaken. All previously worked areas were

maintained during the contract.

 Total of 125 hours of contract bush

regeneration undertaken across site.

 Outputs: 0.5ha of coastal native vegetation

enhanced /rehabilitated.  0.9ha of terrestrial

native vegetation enhanced/rehabilitated.

2.2.3 Bar Island and Fishermans Point 

Bar Island and Fishermans Point are located in the 

lower Hawkesbury Estuary opposite Bar Point. It 

contains  significant vegetation such as Saltmarsh 

and Mangrove. Various locally significant sandstone 

vegetation communities are present across the 

Island.  Works undertaken at Bar Island include 7 

visits by Floating Landcare/Bushcare volunteers to 

assist with weed removal and debris clean up 

around the Island. This program was partly by the 

Greater Sydney LLS and OEH grant funding. 

 Bush restoration works focussed on the

reduction of invasive species including vinca,

elastic grass, buffalo grass, lantana,

asparagus fern and verbena.

 Total of 567 hours undertaken across the site

includes

o 219 hours of contract bush

regeneration undertaken across

site

o 348 hours of volunteer bush

regeneration under the Floating

Landcare/Bushcare Program

 Outputs: 0.10ha of coastal native vegetation

enhanced/rehabilitated.  3.2ha of terrestrial

native vegetation enhanced/rehabilitated.

2.2.4 Brooklyn Park & Cole St Brooklyn 

Bushland located near Brooklyn Park and adjacent 

to Cole Street contains significant foreshore 

vegetation comprising Saltmarsh, Mangrove, Swamp 

Oak Floodplain Forest and Swamp Mahogany Forest 

communities.  Regeneration activities undertaken in 

this area include: 

 Main weeds in this area were noxious vines

and woody weeds. Priority was given to the

reduction and prevention of seeding weeds &

propagules. Target weeds included morning

glory, acestosa, ochna, camphor laurel and

privet.

 400 hours of contract bush regeneration

undertaken across both sites

 800 plants installed along creeklines within

Brooklyn Park

 Outputs: 0.6 of coastal foreshore and riparian

vegetation enhanced/rehabilitated.  3.0ha of

terrestrial native vegetation

enhanced/rehabilitated
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2.2.5 McKell Park, Brooklyn  

McKell Park at Brooklyn contains the sandstone 

vegetation communities of Angophora Woodland on 

the south side and Rough barked Apple-Forest Oak 

Forest on the northern side.  At this site restoration 

works included; 

 Bush restoration to target woody, herbaceous

and grass weeds such as lantana, privet,

ochna, senna, exotic succulents, trad, and

African lovegrass

 Total of 273 hours of contract bush

regeneration undertaken across site

 Outputs: 0.07ha of coastal native vegetation

enhanced/rehabilitated.  2.3ha of terrestrial

native vegetation enhanced/rehabilitated

 Installation of 200 native plants

2.2.6 Kangaroo Point, Brooklyn 

Foreshore bushland at Kangaroo Point is located 

west of the marina and public wharf. This bushland 

contains significant vegetation communities of 

Mangrove, Swamp Oak Floodplain Forest and 

Swamp Mahogany Forest. Restoration works 

include:  

 Target weeds include privet, senna, trad,

lantana, african lovegrass, asparagus fern,

mother of millions

 Total of 154 hours of contract bush

regeneration undertaken across site

 Outputs 0.05ha of coastal native vegetation

enhanced/rehabilitated

 Installation of 300 native plants along

foreshore

2.2.7 Brooklyn Road, Brooklyn 

Woody weed control along roadside edge at Old 

Dairy Site 4 Brooklyn Rd 

 Woody weeds such as privet, senna and lantana

were treated

 Total of 54 hours of contract bush

regeneration undertaken at this site .

 Outputs: 0.06ha of terrestrial native vegetation

enhanced/rehabilitated

Future work (2015/16) on estuary vegetation 

restoration will be undertaken in conjunction with 

National Parks and Wildlife Service. Council was 

successful in obtaining funding for vegetation 

restoration and community activities from the 

Greater Sydney Local Land Services. The work will 

be undertaken in the following locations:  

Milson Island – Working with the Department of 

Education and Milson Island staff, Contractors will 

map and treat Juncus acutus on the Island to reduce 

the spread within the estuary. Once treated 

revegetation will occur with the native Juncus 

kraussii to stabilise foreshore. 

Milsons Passage – Contractors will treat woody 

weeds at the rear of private properties to minimise 

spread to bushland. A community awareness day 

will be held by NPWS staff for Milson Passage 

residents to identify and treat weeds on private 

property. 

Bar Island – Contractors will be engaged to treat 

woody and herbaceous weeds on the Island, Funds 

will support volunteer Bushcare visits to the Island.  

Figure 4: Council staff undertaking bush regeneration on one 

of Council’s reserves 
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2.3 Floating Landcare 

Floating Landcare Australia was set up to engage 

corporate volunteers in activities that support the 

protection and revitalisation of our waterways aimed 

at improving water quality, coastal and marine 

habitat. This initiative has been running for over 

twenty years. Hornsby Shire Council is one of the 

partner organisations assisting the Greater Sydney 

LLS with the management and work undertaken at 

the Floating Landcare sites within the Lower 

Hawkesbury. Volunteers visit locations that are only 

accessible by boat and carry out bush regeneration 

activities and undertake marine debris clean-ups.  

Floating Landcare volunteers have participated in a 

total of 9 activities along the Lower Hawkesbury 

(Table 3).  

Outputs achieved during 2014/15 include: 

 204 volunteers who invested 1180 hours in 

marine debris collection and bush regeneration  

 17 staff from partner agencies have supported 

the project with 565 hours in-kind 

 8039 m
2
 of bushland weeded 

 780Kg of waste removed from 2773 m
2
 of public 

land 

http://www.hornsby.nsw.gov.au/environment/bushlan

d-and-biodiversity/floating-landcare 

Table 3: Calendar dates for Floating Landcare events during 2014/15 

Date Floating Landcare Location Activity 

17/Aug/2014 Peats Bight, Mougamarra Nature Reserve Bush regeneration 

9/Dec/2014 Lion Island Nature Reserve – cancelled due to bad 

weather 

Lantana management/ Penguin count 

10/Dec/2014 Lion Island Nature Reserve – cancelled due to bad 

weather 

Lantana management/ Penguin count 

1/Mar/2015 Gentlemans Halt, Marramarra National Park Marine debris Clean up 

17/Mar/2015 Bar Island Marine debris Clean up/ Bush regeneration 

16/Apr/2015 Long Island Nature Reserve Bush Regeneration Day 

2/May/2015 Bar Point Marine debris Clean up/ Bush regeneration 

14/May/2015 Spectacle Island Nature Reserve Bush Regeneration Day 

4/June/2015 Marramarra Beach and Bar Point Marine debris Clean up/ Bush regeneration 

http://www.hornsby.nsw.gov.au/environment/bushland-and-biodiversity/floating-landcare
http://www.hornsby.nsw.gov.au/environment/bushland-and-biodiversity/floating-landcare
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2.4 Mangrove watch at Marlows Creek 

In early August 2014 a small patch of unhealthy 

riverbank mangroves (Avicennia marina) on the 

southern side of Marlows Creek were found 

suddenly. A closer inspection showed that only two 

mangrove trees were severely affected and there 

was no obvious signs of any agent causing the 

impact. Leaves were found curled and dry. This area 

has been monitored in a monthly basis since August 

2014. The extent of the dieback has not increased. 

The affected trees have lost the leaves and some 

branches have fallen on to the ground. 

Advice was received from a number of mangrove 

experts including researchers from MangroveWatch 

and TropWATER – Centre for Tropical Water and 

Aquatic Ecosystem Research. The dieback was 

believed to be caused by a lightning strike based on 

the size of the area being impacted and as a result 

of the quick death of the trees. Hence it appears that 

these trees were electrocuted. This is a common 

enough feature for mangroves in the north coast of  

 

NSW. Experts believe this is to do with the salty wet 

mud the trees are rooted in. Recovery will take place 

naturally, starting a year or so. Then it will be 15-25 

years before the gap is largely filled in. 

Council keeps monitoring the recovery of these 

mangroves by taking photographs and videos in 

order to quantify the slow recovery process. These 

images will be uploaded and shared with 

MangroveWatch 

(http://www.mangrovewatch.org.au), which is a 

program that has been established to address the 

urgent need to preserve and protect threatened tidal 

wetland ecosystems as well as addressing both 

scientific and environmental management needs. 

MangroveWatch is a new monitoring program that 

partners mangrove scientists and community 

participants. The program provides a standardized 

method to assess shoreline mangrove condition and 

change over time. 

 

Mangrove dieback on 6th Aug 2014 

 

Monitoring of dieback mangrove recovery a year later  

(9th Sept 2015) 

 

Curly leaves found soon after mangroves were electrocuted 

 

Patchy area of mangroves impacted 

Figure 5: Monitoring of mangrove dieback at  Marlows Creek   

http://www.mangrovewatch.org.au/
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2.5 Kangaroo Point Vessel Pump-out Facility 

Hornsby Shire Council has been managing the 

Kangaroo Point pump-out facility for 13 years. The 

facility was installed so boat users can dispose of 

effluent in an environmentally acceptable manner 

and as a practical solution to help restore water 

quality within the lower Hawkesbury estuary. The 

facility has been partially upgraded during 2014/15 

with the installation of a dual flow switch pump 

system in order to minimise interruptions in the 

service. Annual pump-out volumes keep increasing. 

During this financial year 2014/15 the facility 

recorded a total of 255,600L, the largest volume 

recorded since Council started recorded usage 

levels. The summer months and public holidays 

continue to be the busiest periods. Council and NSW 

Roads and Maritime are continuously working to 

raise awareness of the facility and compliance 

amongst boat owners to protect the estuary from the 

illegal discharge of effluent 

 

Facility specifications: 

- Boats require a 40mm (or 1 1/2”) camlock coupling 

to connect to the facility with operation instructions 

located on the pontoon.  

-It is a self-serve facility that is free to all users  

-The facility was connected to the Brooklyn and 

Dangar Island STP in 2007, which has reduced the 

need for a regular pump out service and on site 

storage of effluent. 

-The Kangaroo Point pump out facility, funded by the 

(then) NSW Department of Land and Water 

Conservation, was officially opened in November 

2002, by the new premier Hon Bob Carr. 

.

 

 

 

 

 

Figure 6 Kangaroo Point pump-out yearly volumes since 2008-09.  

Dotted line represents the yearly averaged pump out volume (182,264L) since 2008/09 to current 
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3  Compliance 
3.1 Riverside Settlement Onsite Wastewater 

Management Inspections 

Compliance surveys of onsite wastewater 

management systems associated with riverside 

settlements on the Lower Hawkesbury continued in 

2014-2015. These surveys aim to: 

 increase community awareness of compliance 

issues 

 support residents in selecting and maintaining 

appropriate onsite systems  

 promote alternative technologies for waste 

treatment as they become available 

During 2014-15, 16 riverside properties were 

randomly inspected (Table 4). All inspections 

undertaken had working onsite wastewater 

management systems. Additional inspections were 

undertaken in new dwellings as part of DA approval.  

Riverside settlements are inspected once every 3 

years.  

Please visit Council’s website for: 

 General information on common types of onsite 

sewage treatment types 

 best practice management of onsite wastewater 

management systems  

http://www.hornsby.nsw.gov.au/property/common-

enquiries/sewerage-management  

An electronic request can now be made for Council 

to investigate a property should any community 

member have concerns regarding an onsite sewage 

management system at a neighboring or nearby 

property 

(https://eservices.hornsby.nsw.gov.au/ePathway/Hor

nsby/Web/Mobility/CityWatch/index.html?Module=E

CRREQT&Class=&Type=DP )

Table 4 Riverside Onsite Sewage Management System Inspections in 2014/15 

Inspections undertaken during 2014/15 

Suburb No. of Inspections for river properties 

Calabash Point, Berowra Creek 9 

Singleton Road – Wisemans Ferry; Laughtondale; 

Singletons Mill 

7 

TOTAL 16- inspections 

 

 

Figure 7: Riverside settlements along Berowra Creek

http://www.hornsby.nsw.gov.au/property/common-enquiries/sewerage-management
http://www.hornsby.nsw.gov.au/property/common-enquiries/sewerage-management
https://eservices.hornsby.nsw.gov.au/ePathway/Hornsby/Web/Mobility/CityWatch/index.html?Module=ECRREQT&Class=&Type=DP
https://eservices.hornsby.nsw.gov.au/ePathway/Hornsby/Web/Mobility/CityWatch/index.html?Module=ECRREQT&Class=&Type=DP
https://eservices.hornsby.nsw.gov.au/ePathway/Hornsby/Web/Mobility/CityWatch/index.html?Module=ECRREQT&Class=&Type=DP
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3.2 Seagrass beds protection 

The Hawkesbury estuary has limited areas of 

seagrass beds in comparison with other NSW 

estuaries. There is a total of 16.3ha of dense 

seagrass meadows in Lower Hawkesbury. In 

addition, along the estuary there are patchy areas 

with seagrasses but these have not formed dense 

beds as yet.  

A number of strategies have been used to minimise 

boating impacts on the larger areas of seagrasses 

showed in map below (Figure 8), which include: 

 Marker buoys around the edge of seagrass 

beds indicating shallow areas with 

seagrasses 

 Navigational markers re-directing boats 

away from seagrass areas 

 Education initiatives such as: overlaying the 

seagrass layer on RMS boating maps, 

providing stickers with the location of the 

seagrass beds and with key messages 

about the importance of the seagrass 

ecosystems, educational brochures, public 

talks and school talks 

Funding has been secured from the NSW Office of 

Environment and Heritage and Hornsby Shire 

Council to implement some of these initiatives. 

These approaches have minimised the impact of 

boaters on seagrasses in some areas. However, 

continued seagrass marking and education is 

needed to remediate and protect these highly 

important ecological areas.  

Seagrass beds are important estuarine habitats to 

protect. They provide (i) habitat for fish and other 

aquatic fauna, (ii) protection reducing erosion and 

improving water quality and, (iii) a source of food for 

fish and other aquatic fauna. Seagrass beds are 

extremely fragile habitats that are easily damaged 

directly from boating related activities such as 

anchoring and boating across the beds, in particular 

at low tide which results in propeller scarring.  

The continued protection of seagrass beds from 

boating activity is required to ensure their long term 

survival and to maintain their important role in 

contributing to a healthy estuarine ecosystem within 

the Lower Hawkesbury Estuary.

 

 

Figure 8 Map of the location of the seagrass buoys and cardinal markers directing boaters away from seagrass beds
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4 Planning 
 

4.1 Comprehensive Local Environment Plan 

The Hornsby Local Environmental Plan (HLEP) 2013 

came into effect on 11 October 2013 and has 

subsequently been amended. The preparation of the 

new HLEP was guided by endorsed planning studies, 

including the Waterways Review (SJB, 2005 and 

2006).  

The HLEP 2013 is Council’s principal governing 

environmental planning instrument. The HLEP 2013 

determines what can be developed and where, and 

how much development can occur. The current 

version of the HLEP 2013 can be viewed on the NSW 

Legislation website. Supporting documents of the 

HLEP 2013 can be downloaded from the council’s 

website 

http://www.hornsby.nsw.gov.au/property/development

-applications/hornsby-local-environment-plan 

A web based mapping tool exist to assist the 

community to identify all the planning controls that 

apply to any property at glance. The new CLEP will 

afford greater planning protection to estuarine assets.  

The CLEP includes the following zoning strategy for 

the Shire's waterways to implement the 

recommendations of the Waterways Review: 

 W1 Natural Waterways - applied to the majority of 

the lower Hawkesbury River to restrict uses 

consistent with the scenic and environmental 

qualities of the area; 

 W2 Recreational Waterways - applied to areas in 

Brooklyn and Berowra Waters to permit a broader 

range of uses consistent with the use of these 

areas for recreational pursuits; 

 E2 Environmental Conservation - applied to 

mangrove, saltmarsh, seagrass and other 

important aquatic communities below the MHWM; 

 E1 National Parks and Nature Reserves - applied 

to areas where National Parks extend over the 

water. 

 

 

 

4.2 NSW Boating Plans 

A review of existing boating infrastructure, facilities 

and safety measures was undertaken by the Maritime 

Management Centre within Transport for NSW 

(TfNSW) together with Roads and Maritime Services 

to ensure our waterways remain safe and accessible 

into the future. In early 2015 the Maritime 

Management Centre (MMC) released eleven Regional 

Boating Plans identifying priority boating safety, 

access and infrastructure actions needed to improve 

the boating experience in NSW. The plans were 

developed following an extensive consultation 

process in 2014 involving local councils, boating 

stakeholders and waterway users in each region. 

A total of 192 Priority Regional Projects have been 

identified across NSW. MMC and the NSW Maritime 

Division of Roads and Maritime Services are now 

working with Councils to finalise details of how these 

projects will be delivered. 

‘NSW Boating Now’ is a five year boating 

infrastructure to support the delivery of new and 

improved boating facilities through partnerships with 

local councils and other organisations. 

The objectives of ‘NSW Boating Now’ are to: 

 enhance the boating experience in NSW by 

improving the overall capacity and amenity of 

boating infrastructure on NSW waterways, 

informed by direct engagement with local 

boaters. 

 ensure local boaters see a greater return 

from their registration and licence fees 

through improvements to local boating 

facilities. 

 deliver projects through effective partnership 

arrangements with Councils and other 

organisations. 

 deliver important projects identified through 

the Regional Boating Plans, not just wait for 

Councils to apply for funding grants.

http://www.legislation.nsw.gov.au/maintop/view/inforce/epi+569+2013+cd+0+N
http://www.legislation.nsw.gov.au/maintop/view/inforce/epi+569+2013+cd+0+N
http://www.hornsby.nsw.gov.au/property/development-applications/hornsby-local-environment-plan
http://www.hornsby.nsw.gov.au/property/development-applications/hornsby-local-environment-plan
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4.3 NSW Commercial fishers reform 

The wild-catch commercial fishing industry in NSW 

has faced a range of challenges in recent times, 

including increasing pressure over access to 

resources, and pervasive beliefs among sectors of 

the public that the industry does not operate in a 

sustainable manner and that it does not play a key 

role in our society. However, the NSW commercial 

fishing industry has a value of $90 million annually at 

the first point of sale – the industry also supports 

related jobs in the seafood processing, wholesalers, 

exporters, the transport sector as well as supplying 

fresh seafood to local cooperatives, restaurants and 

retail outlets (NSW DPI website). The NSW 

commercial fisheries are carefully managed. The 

resource is shared amongst over 1,000 commercial 

fishers. In the Hawkesbury estuary the primary 

species caught by the Hawkesbury trawl fishery 

consist of School prawns and calamari, followed by 

eel and lobster. 

The NSW Commercial Fisheries reform program 

resulted in changes in the management of shares 

and offered exit grants which industry believes does 

not benefit them. Some of the Hawkesbury trawlers 

believe that if the reform is to go ahead, only one of 

55 prawn trawlers on the Hawkesbury will be able to 

fish in the estuary. Ministerial decisions on the 

reform packages were postponed last year in order 

to take into consideration the numerous feedbacks 

received on the reform. The Structural Adjustment 

Review Committee (SARC) released in August 2015 

its draft recommendations and has now completed 

its targeted consultation over the recommendations 

with industry and other key stakeholder groups. 

SARC is collating all feedback received before 

sending its final recommendations to the minister in 

the upcoming months.  

In the meantime a socio-economic study of the NSW 

wild catch fishing industry is being undertaken by 

researchers from UTS and funded by the Fisheries 

Research and Development Corporation (FRDC). 

There is a lack of sophisticated information about the 

economic contributions of commercial fishing that 

puts commercial fishers as a group at a 

disadvantage compared to competing resource 

users in negotiations over access to fishing grounds. 

Equally, there is also a range of social impacts that 

have not been systematically evaluated in NSW. The 

project has already undertaken an economic study 

directed to fishermen. Currently researchers are 

drafting social surveys that are going to be directed 

to: 1) the wide community (phone survey) to gain 

consumer preferences in regards to seafood and the 

perception of industry; 2) fish receivers and co-ops 

focusing on consumer preferences in regards to 

seafood, importance of the local industry to these 

businesses and community contributions of these 

businesses through sponsorship, donations, 

employment and training and 3) tourism operators 

(internet survey) focusing on the value of the 

seafood industry as a tourism product. 

 

 

Figure 9 Trawler at the mouth of the Hawkesbury Estuary catching prawns 
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5 Research
5.1 Tailor stocks in the Hawkesbury – 

research partnership with UNSW  

The School of Biological, Earth and Environmental 

Sciences of the University of NSW is undertaking a 

research project on tailor stocks along the NSW 

coastal including the Hawkesbury River with support 

of Hornsby Shire Council.  

Tailor (Pomatomus saltatrix) are the only 

recreationally and commercially important fish 

species with a distinct estuarine juvenile phase in 

their life cycle. The age-growth curve and dietary 

analysis of juvenile tailor will provide insight into 

regional growth rates and diets of a key estuarine 

predator. This research will provide a quantitative 

assessment of the contribution of the Hawkesbury 

River to the NSW east coast population of Tailor and 

considers the following questions: 

Are juvenile Tailor the same across the estuary? 

Do some tributaries or areas lead to faster/slower 

growth due to differing prey availability? 

Due to the vastness of the Hawkesbury, the 

microchemistry between various sites may also 

answer these questions highlighting areas that are 

important for fish production within the Hawkesbury. 

The objectives of this research project are: 

1. Determine the age-growth curve for Tailor in 

eastern Australia and identify any regional 

differences and provide insight into the 

apparent declining stock of tailor in eastern 

Australia. 

2. Use microchemistry to calculate the 

contribution of specific estuaries to the 

spawning biomass of Tailor. 

3. Investigate the diets of juvenile estuarine 

Tailor to estimate the consumption of 

baitfish as an underestimated yet key 

estuarine ecosystem component. 

So far 11 NSW estuaries were sampled for juvenile 

Tailor in 2015. The goal is to repeat the sampling in 

2016. Commercially caught coastal fish are also 

being collected via monthly market sampling. 

Juvenile Tailor from 6 estuaries contained parasitic 

isopods in their mouths and juvenile tailor from 4 

estuaries contained parasitic nematodes. Coastal 

caught fish did not contain any parasitic isopods but 

did occasionally contain nematode parasites. 

Preliminary diet analysis shows that juvenile tailor 

eat a variety of foods, dominated by crustaceans and 

small fish while the diet of adult tailor is 

predominately fish.  

This research project will continue next year and will 

benefit the management of the Hawkesbury River 

by: 

1. Identifying whether any areas within the 

Hawkesbury are particularly important for 

fish production or that promote faster 

growth. 

2. Calculating the growth rates of Tailor in the 

Hawkesbury River, and allow better 

management of the declining stock. 

3. Identifying the food web linkages involving 

Tailor in the Hawkesbury River ecosystem 

and increase understanding of the often 

understudied pelagic food web. 

4. Quantifying the contribution of the 

Hawkesbury River (as a nursery) to the 

commercial and recreational fishing 

industries in coastal NSW. 

 

 

Figure 10 Juvenile Tailor caught in the Hawkesbury for 

research purpuses
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5.2 Water quality monitoring network 

Hornsby Shire Council has established a 

comprehensive water quality monitoring network 

within the Hawkesbury Estuary to manage estuarine 

algal blooms and advice on water quality conditions 

suitable for swimming, recreational boating and 

commercial harvesting of seafood. This monitoring 

network was established in 2004 in partnership with 

NSW Public Works - Manly Hydraulics Laboratory 

(MHL). 

The network is comprised of a series of buoys that 

house autonomous, extremely accurate water quality 

probes which collect high frequency data (every 15 

minutes) on water temperature, salinity, chlorophyll-a 

and turbidity. Data collected is transmitted to 

Council’s publically accessible webpage and app 

every 6 hours using telemetry. The probes are 

calibrated and replaced every 3 weeks in summer 

and 4 weeks in winter to maintain the systems 

accuracy and reliability. Quality control checks are 

performed at probe changeovers to ensure data 

quality. In addition to the probe network, water 

quality sampling takes place at the probe locations 

during the probe changeover to collect 

phytoplankton species, density and diversity and a 

range of other biological (including bacteria), 

physical and chemical data. 

 

Deployment of this technology provides a high 

frequency, near real time understanding of key 

estuarine processes which assists in a rapid 

management response to important changes to 

estuarine health (e.g. flood and algal events) (refer 

to http://mhl.nsw.gov.au/projects/berowra/latest.php  

and http://mhl.nsw.gov.au/projects/hscsal/ ). This 

data is coupled with a 3D hydrodynamic model of the 

Lower Hawkesbury, which is run daily by Manly 

Hydraulics Laboratory (MHL) and interpolates data 

between the buoys.  The model incorporates the 

probe data together with environmental data sourced 

from Bureau of Meteorology, MHL, Sydney 

Catchment Authority, Office of Environment and 

Heritage and NSW Office of Water.  

Probe data and model outputs are collated in a user-

friendly webportal called HawkesburyWatch which is 

used in the management of algal blooms, to inform 

community members of swimming conditions and 

estuarine health conditions and, to display spatially 

resolved model data for temperature and salinity 

which is of use to recreational and commercial 

estuarine users (further information on section 6.5).  

 

.

 

 Figure 11 Location of remote water quality probes in the lower Hawkesbury River. 

http://mhl.nsw.gov.au/projects/berowra/latest.php
http://mhl.nsw.gov.au/projects/hscsal/
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Data from the real-time probes has been collated in a 

whole year around time-series plots to show a number 

of processes that occurred in the estuary during 

2014/15. Two major rain events occurred in the last 

year at the end of August 2014 (25mm + 15mm) and 

at the end of April 2015 (250mm). The April storm was 

exacerbated with strong winds which resulted in 

significant floods. Salinity levels in the whole estuary 

dropped to close to zero even at Gunyah Point, the 

most oceanic monitoring station. At all monitoring 

sites, an increase in turbidity followed by the drop in 

salinity was eminent. Weeks later, as turbidity levels 

dropped, there was a significant increase in 

chlorophyll-a levels. During the April severe storm the 

Laughtondale upstream monitoring buoy got damaged 

and broke loose from its mooring drifting slightly 

downstream. Large tree debris floating down the 

estuary pushed the buoy under water (Figure 12) 

damaging the electronics and probe components.  

Courangra buoy moved slightly downstream with the 

upstream flooding waters but did not break the 

connection to the mooring. 

Markedly higher levels of chlorophyll-a were seen at 

Calabash probe versus the other 5 probes. This is 

consistent throughout the years as Calabash Point is 

known to be more prone to algal blooms. 

 

 

 

Figure 12 Laughtondale monitoring station buoy half 

submerged as a result of vegetation debris being collected on 

the mooring

 

 

Figure 13 2014-15 Water quality summary data for upstream probe at Laughtondale. Data was not collected during the first 3 weeks of 

May as the buoy was severely impacted by the extreme weather and storms 
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Figure 14 2014-15 Water quality summary data for mid-upstream probe at Courangra Point  

 

Figure 15 2014-15 Water quality summary data for probe at Bar Island  
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Figure 16 2014/15 Water quality summary for probe Mullet Creek  

 

Figure 17 2014-15 Water quality summary data for downstream probe at Gunyah Point  

 



 

2014-15 Estuary Program Annual Report  Page | 22 

 

Figure 18 2014-2015 Water quality summary data for probe at Calabash Bay in Berowra Creek  

 

Figure 19 2014-15 Thermistor chain data at Calabash Bay in Berowra Creek 
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5.2.1 Algal bloom management  

Algal blooms are one of the most challenging issues 

to manage in an estuary. In most cases algal bloom 

management programs monitor sites at a low 

frequency (usually weekly to monthly) and/or rely on 

reactive monitoring whereby monitoring takes place 

once a bloom has been detected or observed. 

Council’s system, however, provides real-time 

assessment of any problems together with a means 

to quickly disseminate the information to swimmers, 

recreational users, etc. Real time monitoring of 

chlorophyll-a levels can also be used by oyster 

farmers and commercial fishers to determine 

productivity levels. This can be determined as the 

growth of oysters and prawns is faster during periods 

of high productivity, which is indicated by high levels 

of chlorophyll-a. Researchers also use the high 

frequency data to understand environmental 

conditions that trigger harmful algal blooms. 

The occurrence of algal blooms and the potential 

threats from the introduction of non-indigenous 

phytoplankton species can be a problem in the lower 

Hawkesbury River. These blooms can potentially 

discolour the water and cause fish kills, particularly 

around the deep waters of Calabash Bay in Berowra 

Creek. Depending on the algae species present, 

these blooms pose a threat to local biota, the 

aquaculture and fishing industry, recreational 

pursuits and public health.  

To monitor algal blooms all 6 water quality probes 

have a chlorophyll-a sensor. These sensors are 

used as an indicator of the amount of pelagic micro-

algae (phytoplankton) present in the water column 

 

 which in turn respond to concentrations of nutrients, 

water temperature, predation and sunlight within the 

water. Consequently chlorophyll-a levels act as an 

integrative proxy for nutrient levels, catchment loads 

and productivity levels in the estuary.  

The data from the probes indicates algal blooms 

generally occur during periods of warm weather and 

after rainfall. A specific management response is 

followed when a harmful species dominates the 

sample. During periods of harmful algal blooms, 

Council works in collaboration with the Metropolitan 

and South Coast Regional Algal Coordinating 

Committee (MSCRACC), administered by the NSW 

Office of Water, to monitor the bloom and inform the 

community of possible risks or estuary closures. 

Higher than usual algal blooms incidents were 

observed during 2014/15. In particular one of the 

algal blooms resulted in the temporary closure of 

Berowra Waters prior to the Christmas period. 

Warning signs indicating the presence of toxic algal 

species as part of a public health warning were used 

for a period of 12 days (Figure 20). During this 

period we had high diversity and high abundance of 

a number of toxic algal species. 

During the year, when elevated levels of toxic 

species are found they are normally attributed to 1 or 

2 key species. Berowra Waters is the only area in 

the Hawkesbury estuary where certain toxic algal 

species tend to bloom. These algal species relate to 

Alexandrium, Karenia, Pseudo-nitzschia 

pungens/multiseries (130,000 to 200,000 cells/L), 

Dinophysis acuminata (4,500 cells/L), Ceratium 

furca, Heterocapsa triquetra, Prorocentrum and 

some Cochlodinium and Chattonella. 

 

  

 

Figure 20: Location of signs displaying warning of the presence of harmful algal in the close by waterways  
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5.2.2 Swimming condition maps 

Analysis of the probe data with field data has 

identified a strong relationship between bacterial 

levels and salinity in the estuary. Based on this 

relationship, bacterial levels are estimated daily 

using salinity data from the probes. Alert levels are 

based on guidelines from the National Health and 

Medical Research Council (NHMRC, 2008) for 

Managing Risks in Recreational Waters. Notably, 

rain events, which lower salinity due to the presence 

of stormwater, increase the likelihood of pollutants 

and harmful bacteria in areas of the estuary close to 

urbanisation.   

Model estimates high levels of pollution, using the 

probe data to inform swimmers who may be at 

increased risk of contracting illness by swimming in 

the estuary following rain events. The Council’s 

website presents daily updates on the swimming 

conditions at popular recreational sites in the Lower 

Hawkesbury 

(http://new.mhl.nsw.gov.au/users/HSC/). Further 

Council is reporting on statistics about the number of 

times that a certain swimming site was scored as 

‘Pollution unlikely’ in the last 12 months. Overall sites 

at the downstream sites of the estuary tend to be 

safe for swimming in 90% of the cases.

 

Figure 21 Swimming scores for 14
th
 September 2015 

http://new.mhl.nsw.gov.au/users/HSC/
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5.2.3 Estuarine health levels  

Estuaries are important natural places that sustain 

key aquatic species and provide habitat, cultural, 

social, economic and ecological services that are 

important to a region. Estuarine health is directly 

influenced by the quantity and quality of water 

entering the estuary from the upper catchment and 

at the estuary mouth through oceanic tidal 

interchange. The collection and interpretation of 

water quality data collected through time is essential 

to understand climate variability and the impact of 

development on the Shire’s natural environment.  

Chlorophyll-a and turbidity data collected by 

Council’s network of real-time probes is applied to 

the NSW Office of Environment and Heritage’s 

estuarine health assessment guidelines to provide 

daily health status of the estuary at 5 probe locations 

(Figure 21). Trigger values (80th percentile of all 

data available for reference estuaries in NSW as 

defined by OEH) are calculated to highlight when an 

indicator is outside the expected range. The level of 

compliance against the trigger values are reported 

based on the level and frequency of exceedance. 

Results showing poor grades will trigger further 

investigation or a management action. This 

information is also provided to community members 

via the HawkesburyWatch webportal 

(http://new.mhl.nsw.gov.au/users/HSC-

EstuaryHealth). Additional information is currently 

being developed to provide users with statistics on 

the frequency of the different health scores that each 

locations gets over the previous 12 months. Overall 

estuarine health levels ranged between ‘Good’ and 

‘Fair’ throughout the year at all locations with 

improved levels during winter when overall turbidity 

levels are low. The poorest health scores are 

recorded during summer when chlorophyll-a levels 

tend to be higher (Figure 23) 

 

 

5.2.4 Water quality monitoring 

 

Figure 22 Snapshot of Hornsby Shire Council Water Quality Report Card 

Hornsby Shire Council has an extensive monthly water quality monitoring program. This data is analysed and 

summarised in Council’s 2014-2015 Water Quality Monitoring Annual Report (HSC, 2015), available at 

www.hornsby.nsw.gov.au/waterquality. Data from the monthly water quality monitoring program is presented in a 

report health card to make the data more accessible to community members. Results are shown in a summary 

brochure and a companion technical report that explains the grading process used in the report health card. 

Further information is available from www.hornsby.nsw.gov.au/waterquality

http://new.mhl.nsw.gov.au/users/HSC-EstuaryHealth
http://new.mhl.nsw.gov.au/users/HSC-EstuaryHealth
http://www.hornsby.nsw.gov.au/waterquality
http://www.hornsby.nsw.gov.au/waterquality
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Figure 23 Estuary Health scores for 14
th
 September 2014 based on NSW OEH protocols for estuary health reporting 
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5.3 Pacific Oyster Mortality Syndrome 
(POMS) research in the Hawkesbury 

Pacific oyster mortality syndrome (POMS), which 

appeared in NSW in 2010, is an internationally 

significant disease that has severely impacted 

Pacific oyster production in Europe and New 

Zealand. On January 21st 2013 the Hawkesbury 

River oyster growers were severely affected by an 

outbreak of POMS (OsHV-1 uvar virus) that wiped 

out the entire Pacific Oyster industry in the 

Hawkesbury (Paul-Pont et al 2014). POMS has had 

a significant social impact and reduced the economic 

viability of the local industry. The economic loss from 

POMS for the Hawkesbury growers is estimated to 

be more than $3 million. 30% of Hawkesbury 

growers sold their businesses within six months after 

the disease outbreak. A few others are relying on 

other businesses for income or have sought 

employment elsewhere. Currently there are only 3 

out of 12 businesses remaining trying to make a 

living out of cultivating oysters. These growers are 

farming oysters in other estuaries in NSW when 

POMS is present and finishing off oysters when 

POMS is absent in the Hawkesbury. This strategy is 

risky as major rainfall events, pollution events or 

extreme environmental conditions can occur 

reducing even further the window during which the 

virus is inactive. 

Extensive R&D work has been undertaken since the 

appearance of POMS by researchers from the 

School of Veterinary at the University of Sydney 

(Camden campus). The research project is 

conducted in partnership with oyster farmers whose 

businesses had been wiped out, by working in real-

time on affected oyster leases in the Georges and 

Hawkesbury Rivers, and with Hornsby Shire Council. 

It is the first study in Australia, and one of the few 

worldwide, to involve very intensive long term field 

work to find a solution for an oyster disease. The 

project addresses nationally agreed priorities and 

complemented research to develop a genetically 

resistant oyster. The solution to POMS will require 

both genetic improvement and science-based 

modifications to husbandry.  

Current research aims to confirm the identity of the 

virus, determine the mechanism(s) of transmission of 

disease, determine the major factors that contribute 

to outbreaks thereby identifying potential risk-

mitigation management practices, to identify the 

natural reservoir(s) for the virus, its stability in the 

environment and disinfection guidelines, to develop 

a laboratory infection model to study the disease and 

to address future shortages of technical expertise 

through training a PhD student. 

Based on the research undertaken so far it is known 

that the distribution of the disease is non uniform, 

clustered, highly variable in time and space, and 

clearly dependent on the age of oysters and their 

growing height or position in the water column. The 

virus does not appear to be transmitted free in water. 

There has been considerable epidemiological 

evidence that its distribution is clustered, and that it 

behaves as if it is moving together with, still to be 

defined, planktonic particles.  

Outbreaks occur in summer preferentially in 

sheltered habitats, rising to 80-100% especially in 

younger stages of oysters. Based on 2 years of 

monitoring at two affected estuaries, the window of 

infection appears to starts at the end of October/start 

of November and ends by the end of May. 

Water temperatures in NSW when POMS occurred 

were about 4 °C warmer (i.e. 20°C) than those 

observed in France when the disease occurs there 

(i.e. 16°C). This is a very significant difference in 

disease behaviour between Europe and Australia. It 

was confirmed in an experimental infection trial at 

the University of Sydney where mortality was 

minimal at temperatures less than 18°C.  

Analysis of long term weather and environmental 

records revealed that the outbreaks in the Georges 

and Hawkesbury Rivers were not associated with 

anomalies in air temperature, water temperature, 

salinity, or chlorophyll-a levels in water. Harmful 

algae were variably present and did not explain 

disease occurrence either.  

The major factors determining the extent of 

mortalities during an outbreak were found to be the 

age of oysters (spat are highly susceptible, adults 

relatively resistant); growing height/immersion time 

(raising growing height of oyster trays by 300 mm in 

the intertidal zone reduced mortalities of adults by 

50%); and location (some sites within and infected 

river were not affected at all). The type of cultivation 

system and the presence of non-susceptible bivalve 

species on adjacent leases were not important 

factors. Host energy status (feeding) and cultivation 

density were not able to be investigated and could 

be important.  

POMS disease expression can be variable and the 

replication of trials over sites and over time was 

critically important to reveal risk factors.  

Wild oysters, both Pacific and Sydney rock, tested 

positive for the virus, as did other mollusc species 

and other marine organisms. However, the levels of 

virus in their tissues were low, and their potential role 

in storing virus and amplifying and releasing it to 



 

2014-15 Estuary Program Annual Report  Page | 28 

infect farmed oysters is debatable. Further study is 

required.  

The virus appears to remain stable in seawater for 

less than 48 hours. This was confirmed in laboratory 

experiments and in field trails with spat in upwellers 

in the Hawkesbury River. Water treatments based on 

ageing water for 48 hours and filtration to 5 μm were 

successful and can be used to protect hatcheries 

(Whittington et al 2015). Several disinfectants were 

effective and will be useful for decontamination of 

equipment. Chlorine is commonly available but was 

not effective in the presence of organic matter.  

Significant knowledge learning has occurred in the 

last 2 years as a result of this research project. 

However further research is required to identify 

strategies to enable spat to survive in infected 

estuaries during the danger period. There is a need 

to understand the role of wild molluscs in outbreaks, 

the environmental conditions triggering the 

outbreaks and the capacity to predict outbreaks in a 

spatial and temporal context. 

These episodes of POMS mass oyster mortality 

have highlighted the complexity of disease 

management in the marine environment. Oyster 

farmers’ management decisions may have played a 

role in the extent of the OsHV-1 mortality outbreaks. 

But neither their perceptions of disease risk nor their 

management decisions have been documented 

within the context of biosecurity preparedness and 

operational risk. Hence a socio-policy project was 

undertaken by researchers from Cawthron, New 

Zealand, in collaboration with researchers from the 

University of Sydney and Hornsby Shire Council. 

A survey of oyster farmers in NSW Australia and 

New Zealand was conducted with the aim of 

capturing oyster farmers’ views on disease risk and 

on strategies to prevent or manage OsHV-1 and 

other disease outbreaks on their farm. Participants 

were selected to maximise diversity of views and 

practices in the Pacific oyster farming industry in 

both countries. The questionnaire focused on; (1) 

experience with OsHV-1 mortalities (POMS); (2) 

support during the disease crisis; (3) risk 

management strategies; and (4) risk and 

preparedness. Overall, 22 farmers agreed to share 

their experience with POMS and other oyster 

diseases.  

Based on the findings from the survey, this report 

identifies potential strategic directions for an industry 

facing increasing environmental challenges in both 

countries. Disease prevention and control strategies 

should be included in business risk management 

plans for the shellfish farming industry. Farmers, 

scientists and government will be more effective if 

they work in partnership to develop practical and 

effective measures to manage diseases as well as 

pests in the aquatic environment. Bilateral 

collaborations to optimise resources, expert skills 

and knowledge should be actively encouraged and 

enabled at all levels including industry, research and 

regulating bodies (Castinel et al 2015) 

 

  

Figure 24. University of Sydney researchers and oyster grower 

from Hawkesbury checking oyster spat 

Figure 25. Oyster spat from window of infection experiment  
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6 Education
6.1 Community events 

As part of the Estuary Program, two community 

events in Brooklyn, two catchment tours and eleven 

guided bushwalks within the Hornsby Shire were 

organised to promote catchment remediation and 

estuary health. A total of 150 community members 

took part of the tours and bushwalks.  

Catchment tours focused on the devices that Council 

installs and manages in order to remediate and 

protect our local waterways. The devices assist with 

the improvement of stormwater quality run-off 

reaching the Shire’s four major catchment areas: 

Hawkesbury River, Berowra Creek, Cowan Creek 

and Upper Lane Cove River. 

A series of estuary themed walks were included in 

Council’s Guided Bushwalks Program during 2014-

15 to promote the lower Hawkesbury River estuary 

to residents and visitors. The walks focused on 

areas which included: Berowra to Berowra Waters, 

Deep Bay Creek, Djarra Ridge, Jerusalem Bay, 

Waratah Bay, Cowan to Brooklyn, Crosslands, 

Laughtondale and Wisemans Ferry. These 

bushwalks make Hornsby’s unique bushland and 

estuary accessible to the wider community and 

provides education and information on the 

importance of native flora and fauna, threatened 

species and significant habitats.  

Two community events were organised in the 

Brooklyn area: Brooklyn Spring Fair and Fenwicks 

Marina Open Day. At these events Council promoted 

projects related to the implementation of the Lower 

Hawkesbury Estuary Management Plan including 

topics such as seagrasses, water quality monitoring, 

foreshore clean-ups and riparian vegetation. 

 

 

 

Figure 26: HSC Natural Resource Branch’s stall at Brooklyn Spring Fair 
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6.2 Marine Discovery Talks  

A series of 8 public seminars were organised by the 

Community Environmental Network (CEN) and the 

Central Coast Marine Discovery Centre on topics 

related to aquatic ecosystems protection and 

monitoring, estuarine commercial industries and 

protected aquatic fauna. The following topics were 

covered in the series of marine talks: 

 Seagrasses ecology and protection 

 Sustainable seafood 

 Oyster Industry 

 Commercial Fishing Industry 

 Reef life survey and sea dragons 

 Redmap – monitoring changes in our 

marine environment 

 Grey White Sharks 

 Penguins  

Seminars were funded by the Greater Sydney Local 

Land Services and were all well attended, on 

average 25 community members participated in the 

talks. 

Hornsby Shire Council participated in the first talk 

organised at the Hornsby Council Public Library on 

seagrasses. The talk was co-presented by Professor 

David Booth, a marine ecologist from the Uuniversity 

of Technology Sydney, and Council staff from the 

Estuary Program who discussed the strategies used 

by Council on protecting seagrass beds in the Lower 

Hawkesbury.   

 

  

Figure 27: Promotional posters used for the Marine Discovery Talks 
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6.3 Migratory birds 

Local and migratory waterbirds are an integral 

part of the ecosystem of the lower Hawkesbury 

estuary. It is recognised that waterbirds are 

dependent on functioning estuaries, and are 

therefore vulnerable to human impacts and 

degradative processes including climate change 

and sea level rise. Council undertook an extensive 

estuarine bird survey in 2011/12 which noted the 

highest numbers of waterbird species have been 

recorded at Brooklyn/Dangar Island and 

Laughtondale. Dangar Island was identified as 

one of the most important sites in the Hornsby 

Shire for migratory shorebirds, who briefly 

stopover during migrations. The study concluded 

that the numbers of shorebirds have been 

declining in recent years. 

 

As a result of the findings of this study, Council 

funded two educational signs highlighting the 

need to protect shorebirds, in particular migratory 

species using the rock spit off the southern side of 

the island. The signs have been installed at the 

ferry terminal and at the end of the beach path 

leading on to Dangar Beach and the rock spit.  

One of the main impacts on Dangar’s shorebirds 

is from unleashed dogs chasing the birds despite 

the signs prohibiting dogs on the beach. It is 

hoped the new signs will generate greater 

awareness of the presence and the importance of 

migratory birds in the area. It is anticipated that 

Dangar Island will remain an important resting site 

for the birds and continue to be a popular 

destination for visitors and residents of the Island 

to observe. 

 

 

  

Figure 28: Dangar Island signs promoting migratory birds and significant areas of stopover during migrations 
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6.4 Seagrass education campaign 

A number of education items (Figure 28) have been 

developed in order to promote the protection of 

seagrasses. The NSW Office of Environment and 

Heritage assisted Council in 2013/14 with the 

funding towards an education campaign to raise 

awareness of the location and ecological importance 

of seagrasses in the Lower Hawkesbury. The 

campaign had a specific aim to change attitudes of 

boaters who know that the seagrass buoys exist in 

the Lower Hawkesbury but continue to take 

shortcuts across the seagrass beds. Commercial 

operators like boat rentals and bait shops within the 

Brooklyn and Berowra areas were engaged in the 

campaign. A total of 600 brochures, 150 outboard 

waterproof stickers and 10 ceiling information panels 

were given to local businesses and shops. 

 

In addition school talks were also given to 

disseminate key messages of the campaign to 

school students. A total of 112 school students from 

Brooklyn Public School attended the educational 

talks. 

Key messages of the campaign are: 

 Seagrasses are essential for healthy fish habitat 
& water quality 

 Avoid shallow waters 

 Observe signs & marker buoys 

 Don’t anchor on seagrass 

 

 

 

.

 

 

Figure 29: Council’s seagrass awareness campaign items: brochure, boat and bait fridge stickers, ceiling dangling panel and 

aquabuoy used to highlight seagrass bed areas 
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6.5 HawkesburyWatch webportal 

By using a combination of predictive models and 

real-time in situ environmental monitoring Hornsby 

Council has put in place a system to proactively 

manage the Hawkesbury River, benefiting public 

health , sustainable fishing, ecosystem health and 

estuary aesthetics. An easy-to-use public web 

interface and app have been developed to provide 

access to a number of tools that inform waterway 

users about estuarine conditions, information on 

swimming conditions, estuarine health grades, 

sediment quality, location of oyster leases, 

macrophytes (mangroves, saltmarsh and 

seagrasses), and popular swimming spots.  

There is a wide range of users that frequently use 

the information from the estuary web interface and 

Council app. These include; swimmers, kayakers, 

recreational fishers, commercial fishers, oyster 

growers, government agencies managing waterways 

and industries based on estuaries, and researchers. 

Different users require different information. As such 

Hornsby Shire Council has developed a number of 

tools targeted for use by the different user groups. 

The data collected is of a quality suitable for 

scientific research, in particular helping to 

understand how changes to the physical 

environment can affect water quality and estuarine 

ecology.  

The data collection can assist decision making and 

estuarine management at a range of timescales: 

short-term (including daily farming/fishing 

management decisions, selection of fishing and safe 

swimming areas, etc); medium-term (providing 

information on the relationships between local 

environmental variability and fish stocks / oyster 

performance / algal blooms / swimming conditions); 

and long-term: to link climate indices and estuarine 

conditions with a view of ultimately developing 

seasonal forecasts or to provide baseline conditions 

to help identify inter-annual variations and long-term 

trends.  

Real-time monitoring, integration of data through 

modelling and simple dissemination of outputs is an 

innovative approach that Hornsby Shire Council has 

established over the last 10 years to provide 

proactive management of the Lower Hawkesbury 

and ensure protection of the estuarine resources. 

This innovative approach was recognised at the 

2014 NSW Coastal Conference during which the 

HawkesburyWatch webportal was awarded the 2014 

NSW Coastal Management Innovation Award 

(Figure 30. 

 

 

Figure 30: NSW Minister Rob Stokes with staff from Hornsby Shire Council Estuary Program and Manly Hydraulics Laboratory after 

being awarded the 2014 NSW Coastal Management Innovation Award 
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7 2014-2015 Estuary management actions 
implemented 

During 2014-2015 the Lower Hawkesbury Estuary Program has implemented the actions outlined in Table 5.  

These actions have contributed to reducing the risks facing estuarine assets as described within the Lower 

Hawkesbury Estuary Management Plan (2008). 

Table 5 Hornsby Shire Councils Hawkesbury Estuary Program projects 2014-15 

Strategy 
Number 

Action Date 

16e 3-year socio-economic study on commercial wild fisheries undertaken by 
researchers from UTS and funded by FRDC. Trawlers from the Hawkesbury 

Estuary are part of this research project. Council staff has offered support to 
the technical reference group in a number of occassions 

01-Jul-14 

2s 7 Participants from Rolland Hassall School working with Macmasters Beach 
Saving Club involved in foreshore clean-up around Milsons Passage - 140kg 

rubbish removed 

23-Jul-14 

2m Media on seagrass awareness stickers have been delivered to boat hire and 
bait shops in Brooklyn - Council Facebook media and Hornsby Advocate 

30-Jul-14 

2s 8 Participants from 'Bushcraft' Brisbane Waters Secondary College working 
with Macmasters Beach Saving Club involved in Hawkesbury River foreshore 

clean-up program around Sandbrook - 580kg waste removed 

01-Aug-14 

2m Seagrass presentation and promotion of seagrass campaign to 112 school 
students at Brooklyn Public School. Main topics covered what seagrasses 

are, the role of seagrasses in estuaries, threats and its protection. 

12-Aug-14 

2s 10 Participants from Umina and Bateau PCYC  working with Macmasters 
Beach Saving Club involved in Hawkesbury foreshore clean-up program 

around Sandbrook Inlet - 1.4 tonnes rubbish removed 

14-Aug-14 

2s Award nomination submitted for 2014  Keep NSW beautiful in conjunction 
with Gosford Shire Council for the Hawkesbury Foreshore clean-up program 

Clean4Shore by Macmasters Beach Saving Club 

22-Aug-14 

2s 4 Participants from Rolland Hassall School working with Macmasters Beach 
Saving Club involved in foreshore clean-up around Long Island- 160kg 

rubbish removed 

17-Sep-14 

15f Council's Estuary program team attended the 2014 Brooklyn Spring Fair 
promoting its recent seagrass campaign and water quality monitoring in the 

Lower Hawkesbury. A display of seagrass and mangrove species was used 
including stickers, brochures and hanging panels promoting seagrass 

protection 

21-Sep-14 

2o Mangrove health monitoring program was undertaken during 2014/15 as a 
result of unexpected dieback of a small pocket of mangroves south of 

Marlows Creek 

07-Oct-14 

15g Hornsby Shire Council receives the 2014 NSW Coastal Management Awards 
for the category 'Innovation'. “Hawkesbury Watch” – daily swimming 

conditions, estuarine health grades and real time data at your fingertips 

10-Oct-14 
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Strategy 
Number 

Action Date 

2s 7 Participants from Response Training Gosford with Macmasters Beach 
Saving Club involved in Brisbane Waters foreshore clean-up around  Erina 

Bay - removed 308 kilos of waste 

16-Oct-14 

15f Hornsby Shire Council took part of a community workshop on 'Staying Safe 
when fishing and swimming' in conjunction with other groups like NSW 

Recreational Fishing Alliance, NSW DPI, NSW Police, Office of Environment 
and Heritage, and National Parks Wildlife Service 

19-Oct-14 

12k Regional Algal Coordinating Committee informed of elevated algal 
concentrations of Dinophysis acuminata (4,500 cells/L) at Calabash Point, 

Berowra creek 

22-Oct-14 

2s 19 Participants from Brisbane Waters  Secondary  College “Bushcraft” 
working with Macmasters Beach Saving Club and local oyster growers 

involved in the Hawkesbury foreshore clean-up program around Spectacle 
Island - 1.2 tonne of bulk pick-up 

24-Oct-14 

15f Council's Estuary program team attended the 2014 Fenwicks Marina Open 
day to promote projects implemented in the estuary and meet local boat 

owners 

25-Oct-14 

2m Public talk on ‘Seagrasses and Sustainable Seafood’ organised by the Central 
Coast Marine Discovery Centre at the Hornsby Council library and funded by 

the Greater Sydney Local Land Services. Council's seagrass campaign was 
promoted at this event. 29 people attended 

29-Oct-14 

2s 6 Participants from The Croft working with Macmasters Beach Saving Club 
involved in the Hawkesbury foreshore clean-up program around Parsley 

Bay, Juno Point and Little Wobby - removed 40kg of rubbish 

30-Oct-14 

2s 15 Participants from The Glen working with Macmasters Beach Saving Club 
and local oyster growers involved in the Hawkesbury foreshore clean-up 
program dismantled a derelict old oyster shed in Porto Bay - removed 2.5 

tonnes of materials 

04-Nov-14 

2s 21 Participants from Brisbane Waters  Secondary  College “Bushcraft” 
working with Macmasters Beach Saving Club and local oyster growers 

involved in the Hawkesbury foreshore clean-up program around Cowan 
Creek - 250kg waste collected 

07-Nov-14 

15g Oral Presentation given at the 2014 NSW Coastal Conference by the Natural 
Resources Strategy Manager on "Combining autonomous monitoring with 

condition indicators to assess estuarine health" 

11-Nov-14 

2s 4 Participants from Rolland Hassall School working with Macmasters Beach 
Saving Club and Kuring-Gai Chase Parks and Wildlife involved in Hawkesbury 

foreshore clean-up around Bobbin Head to Smith creek - remove 30kg of 
rubbish 

12-Nov-14 

2s 8 Participants from Brisbane Waters  Secondary  College “The Croft” 
working with Macmasters Beach Saving Club involved in the Hawkesbury 

foreshore clean-up program - removal of  large block of concrete reinforced 
polystyrene from Hungry Beach 

13-Nov-14 
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Strategy 
Number 

Action Date 

13a Hornsby Shire Council was successful in securing NSW Office of Environment 
and Heritage funding ($24K) for the rehabilitation and management of 

riparian zones in Lower Hawkesbury Estuary. Project will be implemented 
during 2 years starting on 2014/15 

17-Nov-14 

12hh Hornsby Shire Council was successful in securing NSW Office of Environment 
and Heritage funding ($50K) for one year of Estuarine health monitoring of 

Hawkesbury's waterways. 

17-Nov-14 

2s 11 participants from Father Chris O'Riley's "Youth off the Streets' working 
with Macmasters Beach Saving Club  around the southern Foreshore 
adjacent to the Hawkesbury Freeway Bridge & Big Bay - remove 85kg 

17-Nov-14 

2m Seagrass buoy in Brooklyn  Channel relocated by Road and Maritime 
Services 

17-Nov-14 

5e Notification by researchers from University of Sydney of the start of the 
2014 window of infection for the Pacific Oyster Mortality Syndrome (POMS) 

in the Hawkesbury at the land bases in Mooney Mooney 

18-Nov-14 

5e Notification by researchers from University of Sydney of second Pacific 
Oyster Mortality Syndrome (POMS) outbreak in Porto on 27th November 

2014 

27-Nov-14 

12k Hornsby Shire Council participated in the annual Metropolitan/South Coast 
Regional Algal Coordinating Committee meeting 

02-Dec-14 

10a The Hornsby Shire Council Natural Resources Estuary program attended the 
AdaptNSW workshop organised by the NSW Office of Environment & 

Heritage at which it was presented the AdaptNSW website and the latest 
NSW & ACT Regional Climate Model projections (NARCLIM) 

08-Dec-14 

2s 4 Participants from Brisbane Waters  Secondary  College “The Croft” 
working with Macmasters Beach Life Saving Club involved in the 

Hawkesbury River foreshore clean-up program - Bar Island and Milsons 
Passage - 60kg waste removed 

09-Dec-14 

12k Elevated levels of toxic species Alexandrium, Dinophysis, Karenia, 
Prorocentrum and some Cochlodinium and Chattonella were found at 

Calabash. Warning signs were put in place. RACC advisory process started as 
threshold exceeded public health warning 

09-Dec-14 

2s 7 Participants from Rolland Hassall School working with Macmasters Beach 
Life Saving Club in the Hawkesbury River Foreshore Clean-up program 

around Sandbrood Inlet - 250kg rubbish removed 

10-Dec-14 

2s 7 Participants from Rolland Hassall School working with Macmasters Beach 
Life Saving Club and Kuring-Gai Chase Parks and Wildlife involved in 

Hawkesbury foreshore clean-up around Sandbrook Channel - 250kg of litter 
removed 

10-Dec-14 

13a Greater Sydney Local Land Services were winners of the 2014 Keep Australia 
Beautiful - Clean Beaches award for Floating Landcare activities towards 

which Hornsby Council contributes to 

12-Dec-14 
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12k Media release by Hornsby Council warning community about potential toxic 
algal presence in Berowra Waters. Media release posted in Council 

Facebook. Six warning signs were hung around boat ramps in the eastern 
and western side of Berowra Waters 

12-Dec-14 

2s Gosford & Lower Hawkesbury Estuary in partnership with Clean4Shore Pty 
Ltd were winners of the 2014 Keep Australia Beautiful - Clean Beaches - Hey 

Tosser! Litter reduction award for the Clean4Shore Program 

12-Dec-14 

5f Hornsby Shire Council staff attended a meeting organised by Oceanwatch 
Australia on the role of NRM on the NSW oyster industry 

24-Dec-14 

12k Toxic algal bloom in Berowra Waters ended on 24th December after 3 series 
of sampling and public media releases via Council's Facebook and website. 
Council staff contact details were included in signs and media releases in 

order to keep public informed 

24-Dec-14 

12k Elevated levels of Pseudo-nitzschia pungens/multiseries were found in 
Berowra Waters (200,000 cells/L) and Calabash Point (130,000 cells/L). 

None of these species or levels would pose a threat to recreational users of 
the waterway as advised by phytoplanton experts 

20-Jan-15 

2s Floating Lancare marine debris clean up activity at Gentlemans Halt in 
Marramarra National Park 

01-Mar-15 

15f Free guided bushwalk around Waratah Bay 01-Mar-15 

2s 7 Participants from Youth off the Streets working with Macmasters Beach 
Life Saving Club in the Hornsby / Brisbane Waters Foreshore Clean-up 

program around the Parramatta Wreck - removal of 40kg 

03-Mar-15 

13a Marramarra Creek Bushcare camp organised by National parks Wild Life 
Service and Greater Sydney LLS 

14-Mar-15 

13a Floating Lancare marine debris clean up and bush regeneration activity at 
Bar island in the Hawkesbury River - 13 volunteers, 78 hours of bush 
regeneration and weeding. Target weeds included ochna, asparagus, 

verbena, lantana, African love grass 

17-Mar-15 

2s 18 Participants from Rolland Hassall School  working with Macmasters 
Beach Life Saving Club in the Lower Hawkesbury Foreshore Clean-up 

program around Berowra - removal of 60kg and bulk items 

18-Mar-15 

12k Regional Algal Coordinating Committee Notification of high levels of 
dinoflagellates Ceratium furca and Heterocapsa triquetra in Calabash.  

Levels of the potentially harmful dinoflagellate Dinophysis caudata were 
4200 cells/L. Level could trigger closure. Further monitoring was required. 

Levels deacrease a couple of days later. 

20-Mar-15 

15f Free guided bushwalk around Jerusalem Bay 22-Mar-15 

15f Free guided bushwalk around Deep Bay Creek loop 28-Mar-15 

16d Research partnership with UNSW looking at tailor stocks across different 
sites within the estuary and the role they play in the estuary food web 

07-Apr-15 
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2s 12 Participants from Dimension Data  working with Macmasters Beach Life 
Saving Club in the Hornsby Council Foreshore Clean-up program around 
Long Island and Kangaroo Point - removal of 1 tonne of waste products 

13-Apr-15 

2s 10 Participants from Dimension Data  working with Macmasters Beach Life 
Saving Club in the Hornsby Council Foreshore Clean-up program around the 

Lower Hawkesbury, Cowan and Jerusalem Bay - 400kg of waste removed 

14-Apr-15 

2s 13 Participants from Dimension Data working with Macmasters Beach Life 
Saving Club as part of Hornsby and Brisbane Waters Foreshore Clean-up 
program around Bar Point and Mooney Mooney - removal of 2 tonnes of 

waste including bulk items 

15-Apr-15 

13a Floating Lancare  bush regeneration activity at Long Island nature Reserve 16-Apr-15 

15f Free guided bushwalk around Whale Rock 18-Apr-15 

15g Results from the 2014 Sediment Monitoring Program have been made 
publically available via the swimming maps web portal 

http://new.mhl.nsw.gov.au/users/HSC-SedimentMonitoring  

20-Apr-15 

12hh Severe weather conditions during the week with more than 250mm rainfall 
and strong winds- floods, debris in estuary. Courangra and Laughtondale 
probe drifted still attached to moorings. Buoys were refurbish within 3 

weeks and relocated to the original position 

22-Apr-15 

2s Floating Lancare marine debris clean up and bush regeneration activity at 
Bar island in the Hawkesbury River 

02-May-15 

15i Free guided estuarine activity - Estuary Walk and Talk - to promote the 
oyster industry, water monitoring program, biofilters, seagrass beds and 

foreshore clean-ups. As a result of severe weather, the educational activity 
had to be cancelled. It will be re-advertised in spring 

03-May-15 

9a Invitation for Estuary Program staff to participate in the Trans-Tasman 
Oyster Knowledge Exchange organised by the New Zealand Ministry of 

Foreign Affairs and Trade 

04-May-15 

13a Floating Lancare  bush regeneration activity at Spectacle Island nature 
Reserve 

14-May-15 

15f Free guided bushwalk from Cowan to Brooklyn 24-May-15 

15j Design and installation of two state-of-the-art signs to promote Dangar 
Island’s foreshore as key area for migratory birds stopover grounds 

26-May-15 

2m 500 x "seagrass rocks"  icon embedded in water bottles as  educational 
promotion items to give away in events 

29-May-15 

12aa 500 x  "Help Keep Creeks Clean" icons embedded in water bottles as  
educational promotion items to give away in events 

29-May-15 

13a Floating Lancare marine debris clean up and bush regeneration activity at 
Bar island in the Hawkesbury River 

04-Jun-15 

15f Free guided bushwalk around Muogamarra Nature  Reserve as part of 
World Environment Day 

05-Jun-15 

http://new.mhl.nsw.gov.au/users/HSC-SedimentMonitoring
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15i Free guided bushwalk- theme Estuary Walk to promote estuarine values, 
habitat and local flora and fauna 

18-Jun-15 

2s 3 Participants from The Croft Brisbane Waters Secondary School working 
with Macmasters Beach Life Saving Club in the Hawkesbury Foreshore 

Clean-up program around Dangar, Milsons and Bar Point - waste removed 
300kg 

18-Jun-15 

15i A total of 150 community members took part of Council’s 2014/15 Guided 
bushwalks around estuarine sites 

30-Jun-15 

12o 16 riverside settlement onsite wastewater system were inspected in 
2014/15 

30-Jun-15 

13a A total of 3640hrs were invested in bush rehabilitation work targeting 3.1ha 
of coastal native vegetation and 9.5ha of terrestrial native vegetation. 1300 
plants were planted around Brooklyn Park, McKell Park and Kangaroo Point. 
This work was undertaken by Council staff, Bushcare and Floating Landcare 

volunteers 

30-Jun-15 

5e Overall estuarine health levels in 2014/15, as per OEH scores, ranged 
between ‘Good’ and ‘Fair’ throughout the year with improved levels during 
winter when overall turbidity levels are low and with worse scores during 

summer when chlorophyll-a levels tend 

30-Jun-15 

12hh On-going water quality monitoring via autonomous real-time monitoring 
stations at 6 locations along the salinity gradient between Wisemans Ferry 

and the estuary entrance 

30-Jun-15 
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8 For further reading 
8.1 Reports 

Castinel, A; Fletcher, L; Dhand, N; Rubio, A, Whittington, RJ, Taylor, M (2015) OsHV-1 mortalities in Pacific 

Oysters in Australia and New Zeland: the farmer’s story. Prepared by the Ministry of Business, Innovation and 

Employment (MBIE). Cawthron Report No. 2567, 48p plus appendices 

Hornsby Shire Council (HSC), 2008.  Lower Hawkesbury Estuary Management Plan. BMT WBM. 

Hornsby Shire Council (HSC), 2015. Annual Water Quality Report 2014-2015. Hornsby Shire Council 

OEH (2013) Assessing estuary ecosystem health: sampling, data analysis and reporting protocols. NSW Natural 

Resources Monitoring, Evaluation and Reporting Program. NSW Office of Environment and Heritage. 

Paul-Pont, I., O. Evans, NK. Dhand, A. Rubio, P. Coad, RJ. Whittington (2014). "Descriptive epidemiology of 

mass mortality due to Ostreid herpesvirus-1 (OsHV-1) in commercially farmed Pacific oysters (Crassostrea gigas) 

in the Hawkesbury River estuary, Australia." Aquaculture 422-423: 146-159 

SJB Planning Pty Ltd, 2005.  Hornsby Shire Waterways Review- Version A. SJB Planning. 

SJB Planning Pty Ltd, 2006.  Review of Draft Waterways Local Environmental Plan.  SJB Planning 

Whittington, RJ, Paul M. Hick, Olivia Evans, Ana Rubio, Bruce Alford, Navneet Dhand, Ika Paul-Pont (2015) 

Protection of Pacific oyster (Crassostrea gigas) spat from mortality due to ostreid herpesvirus 1 (OsHV-1 μVar) 

using simple treatments of incoming seawater in land-based upwellers.  Aquaculture 437: 10–20 

Whittington, R., I. Paul-Pont, & N. Dhand. (2013). Aquatic Animal Health Subprogram: Pacific oyster mortality 

syndrome (POMS) - understanding biotic and abiotic environmental and husbandry effects to reduce economic 

losses Technical Report for the Fisheries Research and Development Corporation (FRDC) F2011/053, University 

of Sydney: 95 pages. 

 

8.2 Relevant websites 

Hornsby Shire Council - Hawkesbury Estuary Program 

http://www.hornsby.nsw.gov.au/estuary  

Hornsby Shire Council – Water Quality Program 

http://www.hornsby.nsw.gov.au/waterquality 

Hornsby Shire Council – Facebook 

https://www.facebook.com/HornsbyCouncil 

Hornsby Shire Council – Twitter 

https://twitter.com/HornsbyCouncil 

Oyster Health Sydney Blog  

http://oysterhealthsydney.wordpress.com/  

 

http://www.hornsby.nsw.gov.au/estuary
http://www.hornsby.nsw.gov.au/waterquality
http://oysterhealthsydney.wordpress.com/
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Appendix- 1 Internet videos 
Hornsby Shire Council Youtube channel: 

River Watch – water testing: https://www.youtube.com/watch?v=TSKmXgdiMNo 

Award submission, focussing on the water testing: https://www.youtube.com/watch?v=LJctistdkzo 

Hawkesbury River clean-up: https://www.youtube.com/watch?v=6LAnHPkYFuw 

Yellow submarine water testing: https://www.youtube.com/watch?v=PGNYJ-Ulg5c 

Catchment Remediation Rate history: https://www.youtube.com/watch?v=GC8jB6FxZ28 

HawkesburyWatch- swimming conditions app: https://www.youtube.com/watch?v=LwJtcoepNtQ 

 

Appendix- 2 Print media Coverage 
 

 

https://www.youtube.com/watch?v=TSKmXgdiMNo
https://www.youtube.com/watch?v=LJctistdkzo
https://www.youtube.com/watch?v=6LAnHPkYFuw
https://www.youtube.com/watch?v=PGNYJ-Ulg5c
https://www.youtube.com/watch?v=GC8jB6FxZ28
https://www.youtube.com/watch?v=LwJtcoepNtQ
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