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Overview
The Cockburn Sound Management Council (CSMC) 
is responsible for coordinating and undertaking 
a range of environmental monitoring programs 
to assess the environmental health of Cockburn 
Sound including the Jervoise Bay harbours.

The CSMC reports annually to the Minister for 
Environment, Parliament, the Environmental 
Protection Authority (EPA), and the wider public, 
on the state of the Sound and on whether the 
environmental values and objectives established

for the Sound are being met, as defined in the State 
Environmental (Cockburn Sound) Policy 2005 (SEP).

The SEP and the CSMC’s Environmental 
Management Plan 2005 (EMP) are endorsed 
Cabinet and government documents. This plan 
has been endorsed by the Cockburn Sound 
Management Council in consultation with the 
Jervoise Bay Northern Harbour Working Group 
(JBNHWG). 
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Executive Summary
Annual water quality monitoring results, in 
Jervoise Bay Northern Harbour (JBNH) have 
exceeded Environmental Quality Standards and 
Guidelines (EQS/G), measured against the State 
Environmental (Cockburn Sound) Policy 2005 
(SEP), for approximately fifteen years, since the 
construction of the last breakwater in 1997. Results 
have consistently indicated high concentrations 
and blooms of phytoplankton and chlorophyll ‘a’, 
elevated levels of heavy metals in the sediments, 
occasional high levels of bacteria in the water 
and high concentrations of nutrients in the 
groundwater flowing into Jervoise Bay Northern 
Harbour.

Cockburn Sound Management Council (CSMC) 
monitoring has confirmed the state of water and 
sediment quality and environmental conditions 
in the northern harbour. In response and to 
address the SEP, the CSMC formed the Jervoise 
Bay Northern Harbour Working Group (JBNHWG) 
in 2007, with ‘objectives’ (Appendix VII), ‘terms 
of reference’ (Appendix VIII) and to identify 
measures that could be taken to address these 
environmental problems.

Following meetings, discussions and deliberations 
with JBNHWG representatives and stakeholders, 
the CSMC developed this Management Action 
Plan (MAP) to provide a road-map to address envi-
ronmental problems and makes recommendations 
on future management actions to improve water 
and sediment quality within the harbour.

To understand this MAP it is helpful to outline the 
history and characteristics of the area.

Jervoise Bay Northern Harbour has an approxi-
mate surface area size of 77 ha (769 000 m2) and 
a volume of 6 231 906 m3. The average residence 
time of water (or flushing rate) in the harbour 
is approximately 9.3 to 9.7 days. It receives an 
annual average groundwater through flow of 
0.37 ± 0.05 kL/day/m along the northern half 
with approximately 5.5 ± 0.8 kL/day/m entering 
through the southern half. The inner catchment 
fringing the harbour has a number of historical 
groundwater contaminated sites including George 
Weston’s Love Starch ammonia plume (now 

Nagata) and the Water Corporation’s Woodman 
Point sludge drying  beds which have ensured a 
rich input of groundwater containing very high 
concentrations of nitrogen through two plumes, 
the Nagata southern plume and the Water 
Corporations Woodman Point northern plume.

In response to this situation the proponents of 
the Jervoise Bay southern and northern harbours 
were required to operate a groundwater recov-
ery scheme (GRS). This has been operating since 
2001. The removal of the nitrogen point sources 
and operation of the GRS has been estimated to 
have reduced groundwater nitrogen loads into 
the Northern Harbour by 86% over the last 15 
years, from an average of 69 tonnes in 1997 to 
9.7 tonnes in 2010. Operation of the GRS is now 
considered ineffective because of the cost verses 
marginal reduction in groundwater nutrient input 
from declining plumes. (In fact the GRS was closed 
down in 2010).

CSMC and LandCorp water quality monitoring has 
indicated that phytoplankton biomass and chlo-
rophyll ‘a’ levels greatly exceed Environmental 
Quality Standards set for a moderate environ-
mental protection area as ascribed to Jervoise Bay 
since the SEP was implemented in 2005.

Annual summer median chlorophyll ‘a’ concentra-
tions have ranged between 2.0 and 7.0 μg/L since 
the harbour was completed. Median summer con-
centrations over the last eight years now average 
about 2.9 μg/L which is well above the SEP limit of 
2.4 μg/L.

Furthermore, for several of the last ten years, high 
bacterial levels in the water have been recorded 
such that swimming and contact recreation could 
be considered hazardous (e.g. 2007). It is possi-
ble this could be due to the large amount of bird 
faeces entering the water and also because of 
poor water circulation. Further, any poor boat-
ing and recreational fishing practices combined 
with high bird usage and overnight roosting would 
exacerbate these conditions. Reporting for bacte-
rial water quality must be based on the National 
Health Medical Research Council (NHMRC), 2008 
Guidelines for Managing Risks in Recreational 
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Water, as administered by the Department of 
Health- WA for primary contact recreational 
activities. 

Regardless of these circumstances, the CSMC are 
required under the SEP to coordinate a manage-
ment response to any EQS exceedances, it is to 
coordinate a management response to any EQS 
exceedance where it cannot be determined to 
be caused by one party or clearly defined set of 
parties. Initial work by the JBNH-Working Group 
developed a five point strategy for any future 
management plan.  This must be reported to the 
EPA and Minister for Environment if a Standard is 
exceeded, which has been occurring in JB NH.

Several parties believed that maintaining the GRS 
was already not cost effective and began investiga-
tions to assess the environmental risk posed by the 
Jervoise Bay Northern Harbours. They also inves-
tigated modelling the harbour and what options 
could be developed to improve water flushing, 
including costs.

In December 2008, LandCorp, jointly with the 
Department of Commerce [DoC] and the then 
Department of Planning and Infrastructure [DPI], 
engaged Parsons Brinckerhoff (Consultants) to 
undertake a study of water circulation character-
istics within the harbours and to investigate the 
potential impacts of re-designing the breakwaters 
of the harbour to improve flushing, water circula-
tion and water quality. The objective of this study 
was to evaluate the existing breakwater configu-
ration, and to investigate and report on three 
alternative design configurations. 

Additionally, a hydrodynamic modelling com-
ponent was undertaken by the University of WA 
Centre of Water Research (UWA CWR), using 
measured climatic data from December 2006 to 
March 2007. 

The timing to meet existing SEP phytoplankton 
biomass criteria could not be predicted with any 
certainty, but based upon the water quality mod-
elling and compliance with existing EQC and SEP 
quality objectives, it was estimated that it would 
occur after 25 years provided background ground-
water nitrogen dropped to 4.0 mg/L. 

Studies modelling flushing and steady state ‘box’ 
conditions that estimated water quality parame-
ters in the harbour showed a marginal reduction in 
time for achieving phytoplankton biomass compli-
ance by the construction of a new entrance in the 
northern breakwater, with 16% improved flushing 
(Scenario 2). The time was reduced to 15 years by 
the installation of a shallow gap or culverts in the 
southern breakwater, with 24% improved flushing 
(Scenario 3). The time was reduced the most to 
within one year by the installation of a deep gap in 
the southern breakwater, with improved flushing 
of 60% (Scenario 4).

Cost estimates for improved flushing conditions 
within this study indicated the installation of a 
100 m gap in the southern breakwater (Scenario 3) 
would provide the lowest cost of approxi-
mately $4.2million. Rapid compliance within 
one year could be met by excavating a deep gap 
(Scenario 4) at an estimated cost of approximately 
$16.5 million.

Guidelines for the use of MNA in groundwa-
ter remediation have been published by the 
Department of Environment and Conservation 
(DEC) as part of the Contaminated Sites 
Management Series. MNA would require ongoing 
groundwater monitoring and associated field and 
laboratory work to confirm MNA was occurring at 
a sufficient rate to achieve required water quality 
objectives. Monitoring costs have been estimated 
to be approximately $1.0 million over 25 years.

The study recommended that prior to implemen-
tation of any management action to improve 
water quality, the Guidelines and Standards for 
phytoplankton biomass currently set in the SEP for 
Jervoise Bay harbours are reviewed by the Office 
of the Environmental Protection Authority (OEPA).

Following publication and dissemination of 
this study/report, in November 2010 the DoC 
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submitted a memorandum to the OEPA request-
ing clearance of Proponent Commitment 24.1 
and 24.2 of Ministerial Statement 490, Industrial 
Infrastructure and Southern Harbour Development, 
Commitment 24 – Groundwater Recovery Plan. 
In response, the Proposal Implementation 
Monitoring Branch (PIMB) advised the DoC that 
for the commitment to be completed, the DEC 
needed to advise the OEPA they were satisfied the 
conditions specified above had been met.

The Contaminated Sites Branch of the DEC advised 
the DoC that under the Contaminated Sites Act 
2006 this would require a mandatory auditor’s 
report to be completed. In response, the DoC 
engaged a consultant to develop an Auditors 

report resulting in the completion of the Risk-
based Assessment of Groundwater Contamination 
discharging into Northern Harbour which was 
completed in October 2011.

The audit report identified a range of conclusions 
and made a number of recommendations.

The JBNH-WG have taken the results and recom-
mendations provided and recent unpublished 
modelling data provided by Parsons Brinckerhoff 
into consideration and following further stake-
holder liaison, developed this MAP. The MAP 
outlines actions designed to ensure water quality 
can be improved to a satisfactory environmental 
level and any future activities and actions will not 
further degrade this marine environment. 
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1. Introduction
The management of water quality is an integral 
part of environmental management and is essen-
tial to the continuing viability of our society. The 
general community, therefore, regards water qual-
ity as a high priority. However, the community’s 
use of water can affect water quality. Some exam-
ples include domestic, commercial and industrial 
water use practices, disposal of wastes and waste 
management practices within the community 
(catchment impacts on marine water quality).

The coastal strip around Jervoise Bay has been the 
focus of ship repair and construction activity since 
settlement began in 1829. In the 1980s Jervoise 
Bay became the focus for a large-scale shipbuild-
ing industry with the construction of the Rankin A 
drilling platform at Woodman Point. 

The then Department of Industry and Resources 
(DoIR), previously the Department of Commerce 
and Trade (DCT), now DoC, was the proponent for 
the development and construction of the south-
ern breakwater in the late 1980s and the northern 
breakwater in the late 1990s. The construction of 
Northern Harbour in Jervoise Bay commenced in 
1985–86 with the building of the southern breakwa-
ter. The design of the harbour was modified in 1997 
with the construction of the northern breakwater.

Jervoise Bay Northern Harbour (JB NH) is the 
larger of the two harbours created directly south 
east of Woodman Point on the north eastern shore 
of Cockburn Sound. The harbour currently services 
the Ship Building Precinct within the Australian 
Marine Complex (AMC) located at Henderson, 
Western Australia, and growing recreational 
and boating facilities including the Cockburn 
Powerboat Association.

The Department of Transport (DoT) is responsible 
for access to and from the harbour for multipur-
pose commercial and recreational users. LandCorp 
has, until recently, had minimal involvement with 
the design, construction and management of the 
harbour; however, a change in the AMC Fabrication 
Precinct Common User Facility, to the south of the 
harbour effectively transferred some northern 
harbour management commitments from the DoC 
to LandCorp.

The Water Corporation and the DoC have been 
major stakeholders in the management of contam-
inants entering the harbour, including funding the 
disposal of recovered groundwater to the Perth 
Metropolitan Sepia Depression Ocean Outfall Line 
(SDOOL) for the years 2000 to 2010.

The CSMC was established in 2000 to coordi-
nate environmental planning and management 
of Cockburn Sound and its catchment, including 
Jervoise Bay Northern and Southern Harbours. 
This responsibility includes reporting on water and 
sediment quality within these harbours against 
EQC and the SEP.

The northern harbour has an approximate surface 
area size of 77 ha (769 000 m2) and has a volume of 
6 231 906 m3. The average residence time of water 
(or flushing rate) in the Harbour is approximately 
9.3 to 9.7 days. It receives an annual average 
groundwater through flow of 0.37 ± 0.05 kL/
day/m along the northern half with approximately 
5.5 ± 0.8 kL/day/m entering through the southern 
half.

The inner catchment fringing the northern harbour 
has a number of historical groundwater contami-
nated sites including George Weston’s Love Starch 
ammonia plume (now Nagata) and the Water 
Corporation’s Woodman Point sludge drying beds 
which have ensured a rich input of groundwater 
containing very high concentrations of nitrogen 
through two plumes, the Nagata southern plume 
and the Water Corporation’s Woodman Point 
northern plume. These nitrogen point sources 
were removed a decade or more ago with the exca-
vation of the sludge beds in 1999 and the stopping 
of starch wastewater injection into the aquifer in 
March 2002. This has resulted in greater spread-
ing of the northern plume, extensive displacement 
of the southern plume with better quality regional 
groundwater and a significant reduction in the 
nitrogen load into the Northern Harbour. 

Water Quality in Jervoise Bay Northern Harbour has 
been poor since construction of the last breakwater 
in 1997. Monitoring has consistently indicated high 
concentrations of phytoplankton and chlorophyll 
‘a’, elevated levels of heavy metals in the sediments, 
occasionally high levels of bacteria in the water and 
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very high concentrations of nutrients in the ground-
water flowing into Jervoise Bay Northern Harbour.

Annual reporting on ecosystem health undertaken 
by the CSMC, as part of the implementation of 
the SEP has confirmed the occurrence of elevated 
phytoplankton biomass levels in the harbour. 
As a result, the proponents of the Jervoise Bay 
Southern and Northern harbours (i.e. for the AMC) 
have been required to operate a GRS and monitor 
nutrient-related parameters in the northern har-
bour until the end of summer 2010–2011. 

Good water quality is critical to maintaining the 
multiple uses of the harbour. The harbour’s cur-
rent design has created a ‘bathtub’ effect that has 
resulted in long resident flushing times that are 
central to these water quality problems.

Aside from long residence times, water quality in 
the harbour is also affected by growing recreational 
boating and fishing use, urban and industrial land 
use changes in the catchment, and the growth of 
new industries in the AMC. The historic and grow-
ing pressures have combined with the nutrient 
rich groundwater to create a problematic localised 
marine environment. 

The CSMC is required to coordinate a manage-
ment response to any environmental exceedances 
outlined in the SEP that cannot be determined to 
be caused by one party or a clearly defined set of 
parties.

Accordingly, the CSMC has coordinated the devel-
opment of this MAP to form the basis for future 
management of Jervoise Bay Northern Harbour.

2. Environmental Problems

a. Historical Water and Sediment 
Problems

The water quality problem within the harbour has 
resulted from a range of historical and on-going 
domestic, commercial and industrial practices as 
well as from the engineering design of the harbour 
infrastructure.

Ship building and repair has been carried out close 
to Jervoise Bay since settlement in 1829. In the 

1980s Jervoise Bay became the focus for a large-
scale shipbuilding industry with the construction 
of the Rankin A drilling platform.

The ship repair and ship building industry is now 
well established on the shores of Jervoise Bay. The 
Woodman Point Waste Water Treatment Plant 
was constructed in the 1960s with treated effluent 
discharged directly to Cockburn Sound for nearly 
twenty years. 

Prior to September 2011 it is believed that the last 
emergency release from this facility occurred in 
the late 1990s. During routine maintenance and 
emergency situations, the Water Corporation is 
permitted to release treated waste water (TWW) 
via (firstly) the Woodman Point Ocean Outlet 
(at a depth of 17 metres and 1.6 km due west of 
Woodman Point) or (secondly) the Jervoise Bay 
Ocean Outlet. The quality of advanced TWW 
released at these contingency outlets is consist-
ent with that normally released from the Plant and 
other Water Corporation metropolitan outfalls.

In September 2011, a fault was discovered at the 
Woodman Point WWTP resulting in the release of 
treated wastewater via the Woodman Point Ocean 
Outlet. A total of 15.2 million litres of advanced 
TWW was released. Throughout this incident 
the Plant continued to operate within its licence 
conditions. The Department of Health, via the City 
of Cockburn, monitored water quality at various 
beaches near Woodman Point with results well 
within the National Health and Medical Research 
Council (NHMRC) Guidelines, with most below the 
detection limit of 10 CFU/100 mL (Presumptive 
Thermotolerant Coliforms) or MPN/100 mL 
(Confirmed Enterococci). The Water Corporation 
also undertook monitoring around the Woodman 
Point Ocean Outlet at times during this most recent 
incident, with all results being below detection 
limits.

Additionally, historic boat building and mainte-
nance practices have resulted in the build up of 
highly elevated levels of toxins and heavy metals 
(particularly TBT) accumulating within the har-
bours, causing Imposex in marine snails.

A significant area of the catchment impacting the 
northern harbour has, until recently, supported 
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intensive market garden activities. Nutrient rich 
plumes of groundwater from market garden 
areas have contributed to the nutrient load in the 
past and will continue to do so until the effect of 
changing the land use to urban, commercial and 
industrial has had its full impact. Existing or poten-
tial future impacts from these nutrient plumes 
should be considered and managed appropriately.

Ongoing wetland and drainage management 
(annual water level control at Banganup, Bibra, 
Coogee, Kogolup and Thomsons lakes) by the 
Water Corporation through the Jandakot Drainage 
Management Scheme also results in the dis-
charge of fresh water containing phytoplankton, 
nutrients, hydrocarbons and other possible pollut-
ants into Cockburn Sound from Woodman Point, 
adjacent to the northern harbour. This discharge 
mainly occurs in spring and, with the exception of 
2010, it has occurred annually since the late 1980s. 
The Water Corporations should be encouraged 
to monitor phytoplankton, nutrients, hydrocar-
bons at the source of the lake intake, and at the 
discharge point into Cockburn Sound to ensure 
acceptable discharge levels for each of these vari-
ous potential contaminants.

Map 1 – Contaminated Groundwater Plumes

The influx of contaminated groundwater, includ-
ing residual nitrogen from the former nitrogen rich 
plumes (Map 1), has resulted in annual elevated 
phytoplankton levels, particularly in calm weather 
conditions. Although phytoplankton species in 
recent years have predominantly been non-toxic, 
and occur in summer and autumn, they remain an 
environmental concern and potential environmen-
tal health risk.

b. Current Water and Sediment 
Problems

Following construction of the Northern Harbour, 
water quality monitoring demonstrated that 
groundwater nitrogen inputs to the harbour were 
a significant driver of water quality within the har-
bour. Measurement against the SEP shows water 
quality within the harbour exceeding Guidelines 
and Standards for a Moderate Ecological Protection 
Zone.

A GRS was subsequently implemented as a con-
dition of approval for the southern harbour 
development. The objective of this GRS was to 
extract groundwater which was high in dissolved 
inorganic nitrogen. Map 2 show the GRS bore loca-
tions and nitrogen level declines between 2001 
and 2006. Map 3 identifies the three water quality 
monitoring sites within JBNH. 

The removal of the sludge beds from the WPWWTP 
in 1999 and wastewater injection from the starch 
plant ceasing in 2002 resulted in a reduction in 
the nitrogen load from 69 tonnes per year in 1997 
to 9.7 tonnes per year in 2010. From 2000 until 
present, the removal of nitrogen from ground-
water was accelerated using the GRS. As a result, 
nitrogen levels in both northern and southern 
harbours have dropped considerably. This man-
agement action has resulted in a reduction in the 
number of major algal bloom occurrences and 
reduced the overall chlorophyll ‘a’ levels in the 
harbours.

Nutrient levels in northern harbour have remained 
at a steady state for the past five years. Levels from 
nitrogen point sources are anticipated to decrease 
by natural attenuation with these point sources 
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now removed. It is estimated that the northern 
plume will require at least a further decade to drop 
by more than 50%. Total nitrogen in groundwater 
may require many decades to drop as land use 
changes from market gardening to predominantly 
urban, commercial and industrial development.

Existing sediment contamination from a range of 
sources remains a problem within the harbour. 
Concentrations of metals and in particular TBT 
have been recorded in the sediments of the har-
bour as well as in marine snails when imposex was 
last formally surveyed by the CSMC in 2005–06 
and more recently through university studies car-
ried out in 2007, 2009, 2011. 

The 2007 university study indicated a decline 
in TBT contamination in Perth coastal waters as 
measured by the degree of imposex. However, 
both Jervoise Bay harbours were identified as 
having high levels of imposex, indicating that TBT 
contamination was still prevalent around indus-
trial harbours. The 2009 study did not measure the 
levels of imposex in marine snails in the northern 
harbour but did provide results for the southern 
harbour. The 2009 report demonstrated a decline 
in imposex at the Southern Harbour from 100% in 
2005, to an improved level of 82%. It is unknown 
whether there were similar declines in imposex 
occurrence in the northern harbour as this site was 
not measured during the 2009 study, however, in 
2011, it was found that the prevalence of impo-
sex in marine snails at nearby Woodman Point had 
dropped from 62% to 33%.

Steps to address poor boat building and mainte-
nance practices leading to metal contamination of 
marine sediments is on-going. The DEC Pollution 
Response Unit undertook an unannounced assess-
ment of current practices in late 2008. The focus 
of this assessment was primarily on ship build-
ing, repair and maintenance operators within 
the Southern Harbour precinct, although some 
anecdotal evidence indicated that there could be 
some deposits from historic sand blasting (old 
garnet stockpiles) within the foreshore areas adja-
cent to the Northern Harbour. It can be assumed 
that some residual metals and other pollutants 
from sand blasting, stormwater and boat contact 
against jetty bulwarks may have deposited heavy 

metals from anti-foulant in marine sediments or 
entered the groundwater in boat yards over time. 
However, the impacts of these possible pollutants 
remain unknown.

Map 2 – Groundwater Recovery Bore Locations

Map 3 – Water Quality Monitoring Sites
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3. Management Objectives
Core objectives of the MAP:

l	 improve water and sediment quality within 
Jervoise Bay Northern Harbour

l	 consider appropriate and cost effective altera-
tions to existing breakwater designs to improve 
flushing rates within the harbour

l	 consider Monitoring Natural Attenuation 
(MNA) with appropriate on-going water and 
sediment quality monitoring as a management 
response

l	 establish a management entity with respon-
sibility for the development of appropriate 
engineering, monitoring, management and 
reporting responsibilities

l	 ensure management responses that include 
mechanisms to enhance biological diversity 
and maintenance of essential ecological proc-
esses within the harbour.

Guiding principles:

l	 integration of short and long-term economic, 
environmental, social and equity goals

l	 prevention of environmental degradation 
even if there is a lack of full scientific certainty

l	 adoption of multiple use management 
approaches that consider recreational, com-
mercial and industrial needs.

Process:

l	 the process for water quality management and 
reporting for bacterial health should be based 
on the existing State Environmental (Cockburn 
Sound) Policy 2005 in its current or any revised 
form and in accordance with its associated 
Standard Operating Procedures (SOPs) and 
Environmental Quality Criteria documents 
(EQC) as well as on National Health Medical 
Research Council (NHMRC), 2008, Guidelines 
for Managing Risks in Recreational Water, as 
administered by the Department of Health – 
WA for primary contact recreational activities.

l	 match the management structure to the 
physical and economic constraints

l	 ensure involvement of stakeholders (as appro-
priate) in achievement of goals through the 
development of plans and implementation of 
specific strategies

l	 Long term objectives must focus on moni-
toring and management responses that can 
meet SEP, EQC parameters and NHMRC 2008 
Guidelines for Managing Risks in Recreational 
Water.

l	 develop management mechanisms that 
are responsive to change, including: chang-
ing physical conditions over time, changing 
standards for water quality and resource man-
agement, and new technologies.

Core Values: Protection of 

l	 aquatic ecosystems - marine waters

l	 fish and shellfish 

l	 aquaculture

l	 water quality for recreation – primary and 
secondary contact

l	 aesthetic quality

l	 industrial water quality

Core Strategies:

l	 pollution and waste avoidance

l	 recycling or pollution source reclamation

l	 waste re-use

l	 pollution/waste treatment 

l	 pollution and waste disposal.

4. Water Quality Management
The primary objective of this MAP is to improve 
water and sediments quality within Jervoise Bay 
Northern Harbour. 

Endorsed by the CSMC, this MAP provides direc-
tion for creating a framework for improved water 
quality within the harbour.
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Appendix V summaries a range of options aimed at 
improving water quality in the harbour. 

5. Catchment Management

The proposed management entity should ensure 
that catchment management structures aim to 
limit the impact of historic, current and emerging 
activities on waters and sediments in the harbour. 

Catchment management processes can contrib-
ute by building community ‘ownership’ of water 
quality goals. Community ownership provides 
opportunities for interaction and cooperation 
between stakeholders. Catchment management 
processes can engage with and influence land use 
planning policies decisions and facilitate the adop-
tion of emerging technologies such as innovations 
in water sensitive design.

 

6. Management – 
Implementation/Reporting/
Targets

Management of the Jervoise Bay harbours requires 
an integrative approach, given their diffuse own-
ership and the overlapping responsibilities of the 
various agencies and organisations that have been 
involved in their planning, establishment, modifi-
cation and operation. 

The CSMC and JBNHWG recommend the estab-
lishment of a management entity, similar to the 
existing Fremantle Port Authority, at an appropri-
ate scale for the Jervoise Bay harbours. This entity 
could be made up of a number of key stakeholders 
including LandCorp, Department of Commerce, 
Department of Planning, Department of Health, 
Department of Transport and the City of Cockburn. 
It is recommended that one of these stakeholders 
become the lead partner (it may be appropriate 
the Department of Commerce should undertake 
this role given its responsibility for the estab-
lishment of the harbour) with responsibility for 
administration and coordination as well as report-
ing on milestones and achievements.

The day-to-day management of the harbours 
should be under a Management Agreement 
between all stakeholders, including the OEPA 
and the Minister for Environment, given existing 
State Agreements and Ministerial commitments. 
Many of the management strategies and actions 
identified in this MAP will require commitment 
from various agencies and stakeholders who have 
responsibilities and interests in the operation of 
the harbours, the marine environment and the 
adjacent coast and surrounding catchment.

Reporting arrangements for relevant State 
Government agencies, statutory authorities, key 
advisory bodies and community and business 
groups with a significant role or interest in the sus-
tainable management of the harbours should be 
established. 
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It is recommended stakeholders ensure deci-
sions and actions undertaken that impact on 
the environmental health of the harbours sat-
isfy the requirement of the SEP, EQC, SOPs and 
the NHMRC 2008, Guidelines for Managing Risks 
in Recreational Water, as administered by the 
Department of Health.

The management entity should establish links 
with the community and provide opportunities for 
community input; this is particularly important in 
view of the increasing development of recreational 
facilities that will encourage more community 
related interaction within the harbour.

An example of this increasing development has 
been the recent Woodman Point Recreational 
Boating Precinct Project, providing new boat 
launching ramps, jetties, and a floating universal 
access pontoon, within the confines of the north-
ern harbour. This facility has been well received 
by the recreational boating community and the 
number of users has increased since its comple-
tion. A second stage of works proposed for this 
location, including improvements to the car park-
ing area and other infrastructure is anticipated to 
further increase recreational contact and usage at 
this site. 

The management entity should facilitate collabo-
rative partnerships with research and academic 
institutions to provide new knowledge and under-
standing of the changing nature of the marine 
environment within the harbour (e.g. phytoplank-
ton productivity and dynamics, and impacts from 
catchment uses). 

The management entity should have responsibly 
for ensuring that there are appropriate levels of 
monitoring and reporting to achieve agreed envi-
ronmental outcomes within agreed time-frames.

7. Conclusion
Many years of water quality monitoring has 
repeatedly indicated poor water quality and ele-
vated levels of metals and other pollutants within 
the waters and sediments of the harbour, the 
CSMC formed the Jervoise Bay Northern Harbour 
Working Group (JBNHWG) in 2007, with ‘objectives’ 
(Appendix VII), ‘terms of reference’ (Appendix VIII) 
and to identify measures that could be taken to 
address these environmental problems.

This MAP is the outcome of the work of the JB 
NH WG. It provides a road-map with recommen-
dations for addressing the issues affecting the 
harbour.

The poor environmental conditions within the 
harbour have resulted from a range of domestic, 
commercial and industrial practices, as well as 
from the structural configuration of the harbour 
infrastructure. Recent mitigation strategies includ-
ing the removal of nitrogen point sources and 
operation of the GRS has improved water quality 
in recent years. 

In December 2008, LandCorp, jointly with the 
DoC and the then Department of Planning and 
Infrastructure, contracted consultants to under-
take a study of water circulation characteristics 
within the Jervoise Bay harbours and to investigate 
the potential impacts of re-designing the breakwa-
ters of the harbour to permit improved flushing, 
water circulation and water quality.

The objective of these studies was to investigate 
methods to improve flushing and water quality 
of the Northern Harbour by evaluating the exist-
ing breakwater configuration and evaluating and 
reporting on three potential alternative design 
configurations. The configurations investigated 
included:

l	 Scenario 1 – Northern Harbour ‘as constructed’

l	 Scenario 2 – Northern Harbour with 100 m 
deep gap in the northern breakwater

l	 Scenario 3 – Northern Harbour with shallow 
100 m gap or culverts in the southern break-
water to allow mixing between the Northern 
and Southern Harbour
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l	 Scenario 4 – Northern Harbour with 100 m gap 
in the southern breakwater excavated to the 
seabed.

As part of this study, a comprehensive hydrody-
namic modelling component was undertaken by 
the University of WA Centre of Water Research 
(UWA CWR), using measured climatic data from 
December 2006 to March 2007.

Following the completion of this study, and as 
steps toward satisfying a range of Ministerial 
Conditions, the DoC engaged a consultant to 
develop an Auditors report resulting in the comple-
tion of a Risk-based Assessment of Groundwater 
Contamination discharging into Northern Harbour 
in October 2011.

This MAP also recognises a number of previous 
studies and reports (see references)

With the planned development of the shipbuilding 
precinct in the south/east corner of the north-
ern harbour, there may be operational benefits 
by creating a gap for transferring barges between 
the northern and southern harbours. It is recom-
mended that the AMC contribute funding toward 
the installation of a deep gap, if the deep gap 
shows improved operational benefits for the AMC 
harbour operations.

Consideration of the higher cost flushing options 
should be based on:

– a business case for creating a deep gap, 
showing improved operational benefits 
for AMC harbour operations, or

– on-going water quality monitoring show-
ing MNA does not have an effective role in 
improving the water quality of the north-
ern harbour.

It is recognised that further work is required to 
investigate the conditions responsible for the vari-
ability in primary productivity in phytoplankton 
formation to enable a more accurate assessment 
to be made on the likely changes in chlorophyll ‘a’ 
levels in the future.

Prior to the finalisation of any long term man-
agement response to improve water quality, it is 
recommended that the stringent and complex 
conditions required for EQG/EQS for phytoplank-
ton biomass set under the SEP for the Jervoise Bay 
harbours be reviewed as part of the existing SEP 
review currently being undertaken by the OEPA.

The establishment of a suitable management 
entity would provide the opportunity to ensure 
that appropriate levels of monitoring and reporting 
can achieve the agreed environmental outcomes 
sought and provide confidence to stakeholders 
and the broader community on the activities being 
undertaken to improve the overall water quality 
within the harbour.

Reporting mechanisms would need to align with 
existing and any potential future monitoring activi-
ties and timelines, and management responses 
and actions should aim to achieve progressive 
improvement in the environmental health of the 
harbour over time.
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8. Recommendations
1. A management entity is established, to 

include but not be limited by relevant stake-
holders, including the CSMC, DEC and OEPA, 
tasked with the responsibility to address 
water and sediment quality concerns within 
the harbour. 

2. That the management entity develops a clear 
framework, including management action 
responses, to address water and sediment 
quality issues, within an agreed time-frame, 
based upon the information contained within 
this MAP and other relevant studies, reports 
and monitoring results.

3. That an appropriate time-frame for satis-
factory mitigation of poor water quality be 
identified by the management entity based on 
the requirements of the SEP (and any amend-
ments) and the NHMRC 2008, Guidelines for 
Managing Risks in Recreational Water.

4. The management entity’s stakeholder parent 
organisations commit appropriate resources 
to support and satisfy points 1, 2 and 3 above.

5. That the management entity reports to rel-
evant stakeholders at regular intervals on 
progress. 

6. That the cessation of the existing GRS be 
supported. 
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Appendix I  
Projected median chlorophyll ‘a’ levels in Northern Harbour for various 
options with configuration of harbour unchanged (Scenario 1) 

Existing target to meet EQG/EQS phyplankton biomass as chlorophyll ‘a’

Measured harbour NH3 median chlorophyll ‘a’

High TN load, modelled NH3 median chlorophyll ‘a’ with attenuation of point sources

Low TN load, modelled NH3 median chlorophyll ‘a’ with attenuation of point sources

Measured and projected chlorophyll ‘a’ outside harbour

C
hl

or
op

hy
ll 
‘a
’ (
μg
/L
)

Year

Allowing for a range of nitrogen loads and attenuation of point source nitrogen the 
median chlorophyll ‘a’ is predicted as having a gradual decline primarily related to 
the decline in rainfall (and run off) predicted by the CSIRO over the next 40 years at or 
above an EQG/EQS target of 2.4 

Existing target to meet EQG/EQS phyplankton biomass as chlorophyll ‘a’
Measured harbour NH3 median chlorophyll ‘a’
High TN load, modelled NH3 median chlorophyll ‘a’ with GRS
Low TN load, modelled NH3 median chlorophyll ‘a’ with GRS
Measured and projected chlorophyll ‘a’ outside harbour

C
hl

or
op

hy
ll 
‘a
’ (
μg
/L
)

Year

A marginal initial improvement in median chlorophyll ‘a’ is achieved with continuing 
GRS operation but there is no observable long term benefit.
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Existing target to meet EQG/EQS phyplankton biomass as chlorophyll ‘a’

Measured harbour NH3 median chlorophyll ‘a’

High TN load, modelled NH3 median chlorophyll ‘a’ with reduction in background N
Low TN load, modelled NH3 median chlorophyll ‘a’ with reduction in background N

Measured and projected chlorophyll ‘a’ outside harbour

C
hl

or
op

hy
ll 
‘a
’ (
μg
/L
)

Year

The EQG/EQS target is reached in 25 years (by 2037) for high TN loads by attenuation 
of background groundwater N to 4.0 mg/L. 

Existing target to meet EQG/EQS phyplankton biomass as chlorophyll ‘a’

Average TN load modelled median NH3 chlorophyll ‘a’

Modelled NH3 median chlorophyll ‘a’ 

Measured harbour NH3 median chlorophyll ‘a’ 
Measured and projected chlorophyll ‘a’ outside harbour

C
hl

or
op

hy
ll 
‘a
’ (
μg
/L
)

Year

Modelled median, 20th percentile and 80th percentile chlorophyll ‘a’ levels for sin-
gle point NH3 in Northern Harbour with ongoing attenuation of inland groundwater 
nitrogen 
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Appendix II 
Residence times determined from four scenarios investigated by UWA 
Centre for Water Research

Harbour and Scenario Predicted 
residence 
time (days)

Comment

existing design (Scenario 1) 9.3 This estimate was for the harbour ‘as constructed’ in 
1997. 

modified northern breakwater 
(Scenario 2)

7.8 Design based upon additional entrance to harbour for 
recreational boat users proposed by Department of 
Planning & Infrastructure (DPI). Residence time reduced 
by 16%.  

modified southern breakwater 
with a shallow gap or with 
culverts (Scenario 3) 

7.1 Based upon excavation of 100 m gap to 2 m below tide 
level. Residence time reduced by 24%. 

modified southern breakwater 
with a deep gap (Scenario 4) 

3.7 Based upon excavation of 100 m gap to seabed. Residence 
time reduced by 60%.
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Appendix III 
Projected median chlorophyll ‘a’ levels in Northern Harbour for various 
options with improved flushing (Scenario 3 and 4) 

Existing target to meet EQG/EQS phyplankton biomass as chlorophyll ‘a’

Measured harbour NH3 median chlorophyll ‘a’

High TN load, modelled NH3 median chlorophyll ‘a’ with shallow gap

Low TN load, modelled NH3 median chlorophyll ‘a’ with shallow gap

Measured and projected chlorophyll ‘a’ outside harbour

C
hl

or
op

hy
ll 
‘a
’ (
μg
/L
)

Year

Modelled range of median chlorophyll ‘a’ levels with shallow gap in southern breakwater 
(Scenario 3) with ongoing attenuation of background groundwater nitrogen 

Existing target to meet EQG/EQS phyplankton biomass as chlorophyll ‘a’

Measured harbour NH3 median chlorophyll ‘a’

High TN load, modelled NH3 median chlorophyll ‘a’ with deep gap

Low TN load, modelled NH3 median chlorophyll ‘a’ with deep gap

Measured and projected chlorophyll ‘a’ outside harbour

C
hl

or
op

hy
ll 
‘a
’ (
μg
/L
)

Year

Modelled range of median chlorophyll ‘a’ levels with deep gap in southern breakwater 
(Scenario 4)
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Appendix IV 
$ (2009) Estimates for different breakwater designs and groundwater 
attenuation

Process Years before 
compliance met

Cost  
($millions)

Existing design no change in background 
groundwater N concentration

Compliance not possible

Existing design with attenuation of 
background N 

25 years 1.0 (monitoring for 25 years)

Shallow gap southern breakwater with 
attenuation of background N

15 years 4.2 (monitoring for 15years)

Deep gap southern breakwater 1 year 16.5 (approximate cost)
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A number of options to improve water quality 
within the harbour have been explored and dis-
cussed. These include:

l	 Extension of the existing GRS operation for an 
additional 10 years (Appendix I),

l	 Increase harbour flushing through breakwater 
modifications (Appendix II III and IV), and

l	 Monitored Natural Attenuation (MNA) with 
and without attenuation of diffuse background 
groundwater N (Appendix I and IV). .

Within this framework of opportunities, options 
have been developed that have the potential to 
vastly improve the water quality within Jervoise 
Bay Northern Harbour by opening the existing 
limestone breakwaters to improve the flushing 
potential of the site. 

In 2008 LandCorp, jointly with the Department of 
Commerce [DoC] and the Department of Planning 
and Infrastructure [DPI], engaged consultants 
to undertake a study of water circulation char-
acteristics within the Jervoise Bay harbours and 
to investigate the impact of re-engineering the 
existing breakwaters of the Northern Harbour 
to provide improved flushing and water quality 
(Feasibility study and modelling).

The objective of the study was to investigate meth-
ods of improving the flushing and water quality of 
the Northern Harbour by undertaking a study of 
four breakwater designs:

l	 Scenario 1 – harbours ‘as constructed’,

l	 Scenario 2 – Northern Harbour with 100 m 
deep gap in the northern breakwater as pro-
posed by the DPI New Coastal Assets,

l	 Scenario 3 – Northern Harbour with shallow 
100 m gap or culverts in the southern break-
water to allow mixing between the Northern 
and Southern Harbour,

l	 Scenario 4 – Northern Harbour with 100 m gap 
in the southern breakwater excavated to the 
seabed.

The hydrodynamic modelling study, undertaken by 
the UWA Centre of Water Research, using meas-
ured climatic data between December 2006 and 
March 2007, reported improved flushing by the 
proposed gap in the northern breakwater region 
(16%) and the shallow gap in the southern break-
water (24%). Substantially greater flushing was 
achieved by having a deep gap in the southern 
breakwater (60%) (Appendix II).

‘Box’ modelling of total nitrogen and chlorophyll 
‘a’ concentration with the existing Northern 
Harbour design (Scenario 1) indicated a declining 
concentration, albeit slow, over time (Appendix I). 
The exact time for meeting current phytoplankton 
biomass criteria could not be predicted with any 
certainty but based upon the water quality mod-
elling, compliance would occur within 25 years 
provided attenuation of background groundwa-
ter over time reduced the N concentration to 4.0 
mg/L. Monitoring costs for this period have been 
estimated to $1.0 million. Existing criteria would 
not be reached at any time if the background 
groundwater nitrogen remained at the current N 
concentration of 7.0 mg/L. 

The most critical factor in determining the time 
for compliance is the rate of decline of nitrogen in 
the inland groundwater both for the N at the point 
sources and the background diffuse sources. An 
attention rate of 10% has been used for the north-
ern plume and background groundwater; and 15% 
for the southern plume. 

Flushing modelling studies and steady state ‘box’ 
modelling for estimating water quality parameters 
in Northern Harbour have shown a marginal reduc-
tion in time for achieving phytoplankton biomass 
compliance by the construction of a new entrance 
in the northern breakwater with 16% improved 
flushing (Scenario 2). The time is reduced from 
25 to 15 years for the installation of a shallow gap 
in the southern breakwater with 24% improved 
flushing (Scenario 3). The time is reduced to one 
year by the installation of a deep gap in the south-
ern breakwater with improved flushing of 60% 
(Scenario 4). Cost estimates for improved flushing 

Appendix V 
Improved flushing and/or groundwater recovery and treatment
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($ in 2009) conditions indicate the installation of a 
100 m gap in the southern breakwater (Scenario 3) 
would cost approximately $4.2 million. Rapid com-
pliance within one year can be met by excavating 
a deep gap (Scenario 4) at a cost of approximately 
$16.5 million.

The predictions indicate that for the existing 
Scenario 1, with no change in the design or flushing 
characteristics of the harbour and attenuation of 
diffuse background and point sources groundwa-
ter N, water quality objectives should be achieved 
at least within one generation, or about 30 years.

The ‘box’ modelling indicates that there is no ben-
efit in having continued operation of the existing 
or alternate groundwater recovery scheme (GRS). 
In November 2010 the Department of Commerce 
submitted a memo to the OEPA requesting clear-
ance of Proponent Commitment 24.1 and 24.2 of 
Ministerial Statement 490, Industrial Infrastructure 
and Southern Harbour Development, Commitment 
24 – Groundwater Recovery Plan. In response the 
Proposal Implementation Monitoring Branch (PIMB) 
advised the Department of Commerce that for the 
commitment to be completed, the Department of 
Environment and Conservation (DEC) needed to 
advise the OEPA that they are satisfied that the con-
ditions specified above had been met.

The Contaminated Sites Branch of the DEC advised 
the Department of Commerce that under the 
Contaminated Sites Act 2006 this would require 
a mandatory auditor’s report to be provided rel-
evant to the site for the purpose of complying or 
attempting to comply with another written law 
or, a requirement or condition imposed under 
another written law or taking necessary steps 
toward doing so. Commitment 24-2 relates to 
ground water quality monitoring regulation 3.1(1) 
(c) and as such this applies to this.

In response the Department of Commerce engaged 
a consultant to develop an Auditors report result-
ing in the completion of a Risk-based Assessment 
of Groundwater Contamination discharging into 
Northern Harbour report in October 2011 prima-
rily to satisfy the DEC Contaminated Sites Branch.

The Audit report identified that based upon 
groundwater and marine water monitoring inside 

and outside the Northern Harbour over the past 
13 years and modelling to predict likely future 
concentrations of nutrient-related parameters it 
concluded that:

l	 The median total nitrogen level in the Northern 
Harbour and associated chlorophyll ‘a’ concen-
trations have dropped by 58% over the past 13 
years. More importantly the 90th percentile 
chlorophyll ‘a’ concentration has dropped by 
73% and major algal blooms with chlorophyll 
‘a’ concentrations in the range of 20 to 40 µg/L 
no longer occur

l	 The median concentration of chlorophyll ‘a’ in 
the Northern Harbour has exceeded the EQG/
EQS for phytoplankton biomass since criteria 
for moderate protection areas, including JB 
NH, were established by the OEPA in 2005.

l	 ‘Box’ modelling studies using groundwater 
and marine waters analytical data and flushing 
behaviour modelling for the Northern Harbour 
indicates there is no benefit in continuing 
the operation of the Groundwater Recovery 
System (GRS) 

l	 The Study of how the criteria was derived and 
marine water monitoring over the past decade 
indicates with the discharge of nitrogen into 
the harbour significantly lower, major algal 
blooms and toxic potential phytoplankton 
species no longer regularly occur at unaccept-
able levels, the risk of environmental harm 
to the aquatic ecosystem is considered to be 
low and that therefore it is concluded that 
the Environmental Quality Objectives for the 
Northern Harbour have been met.

The audit report also concluded and recom-
mended for:

l	 The Proponent Commitment 24 for operation 
of the GRS should be cleared immediately.

l	 The target chlorophyll ‘a’ concentration used 
as a benchmark for an acceptable water qual-
ity inside the Northern Harbour should be 
reviewed by the EPA. 

l	 In the interim low and high threshold levels 
for chlorophyll ‘a’ concentration have been 
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proposed in which the median values over 
a summer monitoring period at each sam-
pling site within the Northern Harbour are 
compared against these reference levels to 
indicate the status of phytoplankton biomass 
conditions in the harbour. 

l	 Monitoring at the single site NH3 in the 
Northern Harbour by the Cockburn Sound 
Management Council (CSMC) should continue 
and the chlorophyll ‘a’ results used to indicate 
any changes in the phytoplankton biomass sta-
tus. Based upon the modelling predictions for 
the NH3 site, the chlorophyll ‘a’ median levels 
will be below the low threshold criteria values 
in future years. 

The Department of Commerce has also recently 
published its Jervoise Bay GRS Bores

Monitoring Review No. 15 July 200–June 2010, this 
report also makes a number of recommendations, 
including:

l	 Further work is required in investigating the 
conditions responsible for the variability in 
primary productivity in phytoplankton forma-
tion to enable a more accurate assessment to 
be made on the likely changes in chlorophyll 
‘a’ levels in the future. Investigations should 
include hydrodynamic modelling of the har-
bour using 2009–10 climate data to determine 
yearly variations in water circulation on the 
intensity of algae formation.

l	 The ‘box’ modelling indicates that there is no 
benefit in having continued operation of the 
existing GRS. Operation of the GRS need not 
be extended beyond 2009–10. Operation of 
the GRS ceased in October 2010.

l	 The predictions indicate that water quality 
objectives should be achieved within 3 dec-
ades. Therefore consideration should be given 
to adopting Monitored Natural Attenuation 
(MNA) as the preferred remedial strategy 
for managing the nitrogen-rich groundwater 
entering the Northern Harbour. Guidelines 
for the use of MNA in groundwater remedia-
tion have been published by the DEC as part of 
the Contaminated Sites Management Series. 

MNA requires ongoing groundwater monitor-
ing and associated field and laboratory work 
to confirm natural attenuation is occurring at 
a sufficient rate to achieve the required water 
quality objective. 

l	 Prior to implementation of any long term 
management response to improve water qual-
ity, it is recommended that the stringent and 
complex conditions required for EQG/EQS for 
phytoplankton biomass set under the State 
Environmental (Cockburn Sound) Policy for the 
Jervoise Bay harbours be re-assessed and the 
target values reviewed by the EPA Office.

As a result of these various studies, reports and 
their recommendation, as well as the overarch-
ing requirement of the CSMC to see a robust and 
achievable outcome to improve water quality 
within JB NH, the CSMC believes that depending 
on all other considerations, the recommended 
agency responsible for the implementation of the 
recommended strategies outlined within this plan 
must ensure that timely and appropriate actions 
are initiated, monitored and reported upon to 
ensure an acceptable outcome to overcome the 
poor water quality conditions within the Northern 
Harbour.

Whether or not this management action includes 
the consideration to adopt or to what degree the 
use of Monitored Natural Attenuation (MNA) as an 
option for the remedial strategy for managing the 
nitrogen-rich groundwater entering the Northern 
Harbour will be defined as strategies are proposed, 
implemented and managed.

As outlined in the studies and recommendations 
within these reports, prior to implementation of 
the management response options to improve 
water quality, it is possible that the Environmental 
Quality Guidelines (EQG) and Environmental 
Quality Standards (EQS) for phytoplankton bio-
mass currently set under the SEP may need to 
be reviewed. The Cockburn Sound Management 
Council is in the process of working with repre-
sentatives from the OEPA to identify and define 
sections within the existing SEP that requires 
amendment or inclusion as part of a formal min-
isterially approved SEP review. This situation 
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provides a timely opportunity for the EQS/G rel-
evant to JB NH to be reassessed.

The Risk Study recommended that the State 
Environmental Policy (Cockburn Sound) for the 
Jervoise Bay harbours be reviewed by the OEPA. 
A suitable option can then be selected based on 
water quality targets, energy requirements, a suit-
able time to comply and the overall cost benefit 
for the option/s selected. Improved catchment 
management plans also need to be reviewed and 
implemented to ensure ongoing pollution inputs 
are adequately addressed.

The options outlined within both the flushing 
study and the more recent risk study indicate a 
range of options are available and many positive 
benefits can be obtained depending on the level 
of alteration and financial investment undertaken 
to overcome the current water quality problems 
within the Northern Harbour. A benchmark on the 
appropriate time-frame for satisfactory mitigation 
of poor water quality will need to be identified and 
agreed upon by the recommended or final man-
agement entity and all stakeholders including the 
CSMC, DEC and OEPA. The risk study resulted in a 
number of key achievements, including:

Development of a new finer scale model for the 
Jervoise Bay region of Cockburn Sound, depth-
averaged flushing rates were determined for the 
Northern and Southern Harbours in their present 
state, and the interaction between the harbours 
was quantified in terms of the concentration of 

tracer moving from one harbour present into the 
other harbour.

The cost estimated presented in the Flushing Study 
were developed for the purpose of comparing 
options and can be used for preliminary budget-
ing, however, the scope and quality of the works 
required was not fully defined and was based on 
typically developed extrapolations of recent simi-
lar project pricing by the consultant charged with 
providing estimates to undertake the necessary 
works.

With the establishment of an appropriate manage-
ment entity, consideration must be made on the 
appropriate mitigation response, including options 
to alter the existing breakwaters, installation of 
culverts, the implementation of MNA or a combi-
nation of all of the options available.

This management entity or authority must be 
appropriately funded and resourced to allow 
robust management responses to existing water 
quality problems. The entity should also be 
responsible for and ensure future water quality 
can be managed and maintained at an appropri-
ate environmentally sustainable level, whilst also 
being commensurate with the requirements of the 
State Environmental (Cockburn Sound) Policy 2005 
(or any amendments to this Policy), its associated 
documents and any other appropriate water and 
sediment quality guidelines or values deemed 
appropriate.
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Appendix VI 
Historic Jervoise Bay chlorophyll ‘a’ levels 1997–2011 
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Objectives of the Working Group
1. To address water quality and marine sediment 

issues. As a priority to look at:

a. Excessive nutrient enrichment

b. Water circulation and flushing

c. Excessive phytoplankton biomass

d. Unacceptable Faecal Thermo-tolerant col-
iform bacteria levels

e. Elevated levels of TBT and other heavy 
metals in the sediments of the Harbour

f. In the long-term to investigate catch-
ment and industrial-commercial premise 
management

2. Address groundwater issues and other catch-
ment derived sources of pollutants

3. Review and utilise current and future studies 
to help in deliberations that will help develop 
solutions to identified problems in the Harbour

4. Encourage preventative management meas-
ures such as developing a pro-active catchment 
management plan and improvement in boat-
ing and recreational fishing practices

5. Ensure, as far as practicable, that safety and 
environment issues are considered in any rele-
vant proposals that impact upon the Northern 
Harbour.

Strategies:

1. Identify and encourage existing programs that 
help improve or protect water quality in the 
Harbour, e.g. Groundwater Recovery Scheme 
(GRS) - Northern Grid

2. The Cockburn Sound Management Council will 
act to facilitate this Working Group to coordi-
nate and identify options and strategies to 
improve the water quality and environment of 
the Northern Harbour.

3. The Group will collect and review all rel-
evant information necessary to undertake its 
business. 

Appendix VII 
Jervoise Bay Northern Harbour Working Group Objectives
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Jervoise Bay – Northern Harbour
Introduction – The Cockburn Sound Management 
Council has become concerned over the continual 
poor water quality experienced in Jervoise Bay 
Northern Harbour. It formally created a working 
Group in July 2007 to address the water quality 
and other environmental issues affecting the 
Northern Harbour and its catchment. In doing 
so it recognised the complex historical history 
of the area, previous Ministerial Conditions 
associated with the development of the Northern 
and Southern Harbours as well as the existing 
number of contaminated sites located within two 
kilometres of the waters of Jervoise Bay. It also 
noted previous efforts to address these problems 
and has empowered the Working Group to 
address current environmental issues in terms of 
the State Environmental (Cockburn Sound) Policy 
2005, its existing Environmental Management Plan 
for Cockburn Sound (2005) and to encourage the 
use of powers vested in other agencies involved in 
the Working Group to effect changes. This includes 
actions such as initiating reviews and providing 
solutions and costings for action to address issues.

1. The Working Group will be composed of 
representatives from Cockburn Sound 
Management Council (Council and staff 
member – CSMC), LandCorp, DoIR, DEC (Marine 
Impacts and Licensing), DPI (Waterfront 
Rentals, Marine and Environmental Planning), 
Water Corp, Department of Water, Cockburn 
Powerboat Association, WA Vegetable Growers 
Association, City of Cockburn and a tenant of 
the Jervoise Bay Northern Harbour. The CSMC 
will chair the Working Group.

2. The Working Group will manage and work 
within its terms of reference such that 
the objectives of the State Environmental 
(Cockburn Sound) Policy (2005) are used as 
a framework for any targets or water quality 
objectives for the Jervoise Bay locality. The 
Jervoise Bay area is in the moderate ecologi-
cal protection zone and as such environmental 
quality criteria for a moderate protection area 
already have established quality guidelines 
and standards for assessing environmental 
quality.

3. The Working Group will meet as necessary 
with the purpose of improving water quality 
and environmental problems that are experi-
enced in Jervoise Bay – Northern Harbour. The 
Working Group (referred to as the “Group”) will 
identify and provide solutions to water quality 
issues in Jervoise Bay. Refer to Objectives.

4. The Group will review and make recommen-
dations to relevant government, industry, or 
other agencies, through the Cockburn Sound 
Management Council on the future manage-
ment of the Jervoise Bay – Northern Harbours 
and it will aim to provide the best or most 
appropriate management framework.

5. The Group will solicit decision makers and 
resource providers to undertake initiatives to 
improve water quality in the Harbour.

6. The Group’s representatives will ensure infor-
mation; decisions and actions of the Group are 
passed onto higher management within their 
Departments.

7. The Working Group will work efficiently with 
the aim of concluding its business within 1.5 to 
2 years starting in January 2008.

Appendix VIII 
Jervoise Bay Northern Harbour Working Terms of Reference
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