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Executive summary 

This report was commissioned by the Peel-Harvey Catchment Council (PHCC) with support of 

Regional Development Australia (RDA) to: 

i. compile a snapshot of the condition of the region’s natural resources,  

ii. summarise key development trends that will shape the catchment’s future , and   

iii. recommend future project priorities for sustainable development.   

All three aspects of the report (i – iii) have been compiled from existing studies, references and 

Government reports.  Priority projects (iii) have also been developed by the author, in 

consultation with the PHCC and based on the findings of the condition snapshot and key 

development trends.  

The Peel-Harvey Estuary and surrounding Peel Yalgorup Ramsar Site are internationally 

significant assets of economic, environmental and cultural importance.  Economically, the 

Estuary adds approximately $3.008 billion to the value of houses in its proximity and the value 

of boating in the region is $634 million annually.  The Estuary is also the region’s major 

recreational and residential hub. 

Land use planning for a tripling of the local population and the creation of up to 185,900 new 

residences over the next two decades is well underway, and will place additional pressure on 

an already stressed Estuary.  

Monitoring and research over the past 5 years indicates that many of the catchment’s natural 

resources are in a state of deterioration.  This applies especially to the water quality of the 

lower reaches of the Serpentine and Murray Rivers, catchment native vegetation, watercourse 

condition, and the state of the Estuary. The Estuary and lower rivers already receive twice the 

amounts of nutrient pollution that the ecosystem can naturally assimilate.  

Research for this report has revealed that whilst the actions required to protect the Estuary’s 

condition have been well described for up to 20 years, there continues to be a general 

reluctance to implement and resource the necessary policy, research and practical measures 

necessary to protect the Estuary and lower rivers.  This applies specifically to strategic land use 

planning for future residential and industrial areas, modification to rural fertiliser practices, 

adoption of soil amendment practices and sufficient funding for implementation of 

infrastructure and research and monitoring to audit the effectiveness of management practices.  

The proposed placement of new residential and industrial lands on sites which pose high risk of 

nutrient input into the Estuary, with high water tables and over areas of native vegetation is of 

particular concern.  

The report provides snapshot condition assessments of the Estuary, Ramsar Site and catchment 

environment in Tables 2, 3 and 5. Issues leading to the deterioration in environmental condition 

are compiled in Table 7, along with proposed projects to address these issues. The proposed 

projects are described in more detail in Table 8. 
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1. Introduction 

The Peel-Harvey Catchment Council (PHCC) has been working on the ecologically 

sustainable use of the natural resources of the Peel-Harvey Catchment since 2000.  As the 

peak, community-based environmental organisation they work closely with all levels of 

Government and the private sector to achieve this aim.  

This report was commissioned by the PHCC and Regional Development Australia (RDA) to 

compile a snapshot of the condition of the region’s natural resources and key 

development trends that will shape the next two decades. Together, the environmental 

snapshot and development summary have been used to recommend future project 

priorities for sustainable development and environmental management.   

The report covers all of the natural catchment of the Peel-Harvey Estuary, including the 

Estuary waterbody and Ramsar Site, as shown in Figure 1. The Ramsar Site encompasses 

the Estuary, Yalgorup Lakes, Lake Mealup and Lake McLarty. Greatest attention is given to 

the coastal catchment where current and proposed land use poses the greatest risk to 

the Estuary’s health. The catchment includes all or parts of fifteen (15) Local Government 

areas, and covers most of the Peel Development Commission region, and parts of the 

Wheatbelt Development Commission region.   

If for nothing else, there is an economic and social imperative to better manage the Peel-

Harvey Estuary and its catchment.  Recent figures estimate that the value of the Estuary to 

real estate, tourism and recreation is $361 million per annum. Tourism alone contributes 

$147 million annually to the Peel Region’s economy (URS, 2008). 275,000 people live in the 

catchment and this is due to treble in the next twenty years (Government of Western 

Australia, 2010a). 

The Peel-Harvey Catchment is made up of three major river catchments: the Murray River 

(63% of surface inflow into Estuary), Serpentine River (15%) and Harvey River (22%) 

catchments.  Surface water flow is generally in an east to west direction, and heavily 

seasonal reflecting the mediterranean climate.  

At a regional-scale, the catchment, from east to west, is characterised by a heavily 

cleared, agricultural landscape of the wheatbelt, well-vegetated areas of the Jarrah 

Forest and Darling Scarp, and a largely cleared and drained palusplain which has been 

developed for rural use and settlements.   

Closer to the coast, larger areas of bushland have been retained because of the poorer, 

agricultural soils of the western edge of the coastal plain. Many of these areas are now 

being planned for urban development and other uses which involve the loss of vegetation 

and other impacts on natural resources. 
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2. Condition of the Catchment Environment 

The Region’s natural resources have been described in this report under a three-sphere 

model made up of the Estuary, Ramsar Site and hydrological catchment: 

1. The Estuary is the Peel-Harvey Estuarine waterbody, estuarine foreshores and lower river 

reaches of the Serpentine and Murray Rivers; 

2. The Ramsar Site is the Peel-Yalgorup Ramsar Site; and 

3. The catchment is the natural, hydrological catchment of the Estuary.  This is made up 

of the Serpentine, Dandalup, Murray and Harvey River Catchments and covers 11,930 

square kilometres.  

The three spheres are closely connected, through the movement of people, water, 

biodiversity, soils and nutrients.  Naturally, water and water quality are themes which link all 

parts of the region, and are key to its sustainable development and the health of the 

Estuary.  

Where available, a qualitative description has been given to the condition of specific 

natural resources, based on published works (Table 1). Environmental condition is 

expressed as ‘current status’ and ‘trend’, similar to that used in the Western Australian 

State of the Environment report (Environmental Protection Authority, 2007). 

 

Table 1: Descriptions of environmental condition (current status and trend) used in this report 

Current Status: Trend 

Good Likely improvement 

Average Steady 

Of concern Likely deterioration 

Measures not 
available 

Measures not 
available 
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Figure 1: Peel-Harvey Catchment and administrative boundaries (Land Assessment, 2005) 
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2.1 Estuary and Lower River reaches 

The Estuary and lower reaches of the Serpentine and Murray Rivers are the key 

drawcard of the region, and are valued for their economic, social and environmental 

values. The Estuary adds approximately $3.008 billion to the value of houses in its 

proximity and the estimated value of boating in the region is $634 million annually.  

The social and economic value placed on the Estuary is due to the quality of its water, 

the availability of fish, waterbirds, dolphins and other marine life, clear navigable water 

and the surrounding landscape and natural vegetation.  

A snapshot of the condition of the Estuary and lower rivers is provided in Table 2 and 

discussed in this section. 

Table 2: Estuary and lower river condition snapshot 

Asset/indicator Status Trend Reference 

Estuary nutrient levels Good Likely deterioration  
 

 
 

Rogers, Hall & 
Valesini (2010) 

Lower river nutrient 
levels  

Of concern Likely deterioration 

Estuary algae levels Average Likely deterioration 

Lower river algal  Of concern Likely deterioration 

Fisheries – Estuary Average Likely deterioration 

Fisheries – lower rivers Of concern Likely deterioration 

Dolphins Measures not 
available  

Measures not 
available 

Foreshore vegetation Measures not 
available 

Measures not 
available 

A recent summary of available data shows that the condition of the lower rivers is very 

poor, and the health of the Estuary may be deteriorating once more: 

“During the last five or so years, ....., some of the biological indicators of 

estuarine health point potentially to a gradual reversal of ecological 

conditions back towards the status of the Estuary that existed 

immediately prior to the construction of the channel”. 

(Rogers, Hall & Valesini, 2010). 

The key cause of poor lower river health is nutrients washed and leaching into the rivers 

and Estuary.  The nutrients are derived from all land uses in the catchment (urban, rural, 

industrial), illustrating the critical importance of sound land use planning, high 

development standards and improved catchment management practices.  

Whilst the Dawesville Channel has successfully increased the flushing of nutrients out to 

sea, it has not reduced the amount of nutrients entering the rivers or Estuary.  
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2.1.1 Water quality and algal blooms 

In brief: 

• Levels of nutrients flowing into the lower rivers and Estuary are still 

increasing over historically high levels since the middle of last century; 

• The negative effects of these high nutrient levels have been masked in 

the Estuary since the construction of the Dawesville Channel in 1994;   

• The water quality of the lower rivers is very poor, with the lower Serpentine 

River being described as biologically dead (Rogers, Hall & Valesini, 2010). 

• Nuisance levels of macroalgae in the Estuary may again be on the 

increase (Rogers, Hall, Valesini, 2010) 

Water quality is an important determinant factor for recreation, fishing, odour, fish kills 

and underpins the health of the Estuary. Key factors of water quality are the level of 

nutrients in the water, particularly phosphorus and nitrogen.  

Estuaries in the southwest of WA such as Peel-Harvey are particularly vulnerable to 

nutrient enrichment, as they have evolved under naturally low nutrient conditions 

(Environmental Protection Authority, 2007).  

Excessive nutrients in the lower river reaches leads to blue-green algae, low oxygen 

levels in the water and resultant fish kills, as has occurred almost annually in the Lower 

Serpentine River since the late 1990’s (Roehner, 2005). There is also evidence that the 

Estuary is becoming shallower due to the high loads of sediment that are coming off 

the catchment, especially in high rainfall events (Jan Star, pers. comm., 2011). 

The nutrient load entering the Peel-Harvey Estuary has increased over the last few 

decades (Department of Water, 2010b), but the resulting severe algal blooms have 

been avoided due to the increased flushing and salinity brought on by the Dawesville 

Channel in 1994. This however, may be changing and anecdotal reports suggest that 

macroalgal production is again starting to increase (Rogers, Hall & Valesini, 2010).  

The levels of nutrients and sediments  entering the lower rivers and Estuary is significantly 

more than its natural capacity, as summarised by the Department of Water:  

“Between 1977 and 1988 an average of 1200 tonnes of nitrogen and 

140 tonnes of phosphorus annually entered the Peel-Harvey Estuary. 

The current estimated phosphorus winter load has increased to 145 

tonnes per year, which is 49 per cent above the current phosphorus 

reduction target described in the Water Quality Improvement Plan for 

the rivers and Estuary of the Peel-Harvey system - phosphorus 

management.” (Department of Water, 2010b).  
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This assessment is supported by the recent Science Strategy developed for the PHCC: 

“... water quality and environmental problems remain in the rivers and 

over time have continued to get worse. The lower reaches of the 

Serpentine River, as an effective ecosystem, could now be described 

as biologically dead and perhaps not possible to save, and there are 

indications that the health of the lower reaches of both the Murray and 

Harvey Rivers are in a parlous biological state.” (Rogers, Hall & Valesini, 

2010).  

Unfortunately, the trigger points to act to do something about the excessive levels of 

nutrients happen when fish kills occur or the excessive algal growths start to impact on 

fishing and amenity (odour). However, providing solutions at this late stage generally 

involves costly ‘band-aid’ or engineering approaches such as oxygenation or re-design 

of waterways which may only be effective in the short-term at a high economic cost. 

In terms of other water quality parameters, such as salinity and dissolved oxygen, the 

picture is less disturbing.  The salinity of the Estuary is generally more stable and more 

marine now due to the Dawesville Channel. There are still seasonal trends in salinity with 

freshwater inflows from the rivers during the winter months. However, salinity rarely 

drops below 10 ppt in surface waters or 20 ppt near the bottom in the centre of the 

basins. As freshwater inflows decrease after winter, salinity rapidly returns to marine 

levels of 35 ppt, although hyper-saline concentrations of > 45 ppt are still regularly 

recorded in the summer (Hale and Butcher, 2007).  
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2.1.2 Fauna 

The fauna of the Estuary and lower rivers comprises fish, macroinvertebrates such as 

crabs, waterbirds, dolphins, and a diversity of smaller animals such as benthic (bottom-

dwelling) fauna and invertebrates.  The discussion in this report focuses on the more 

charismatic animal groups (fish and crabs, waterbirds, dolphins) because of their direct 

and immediate appeal to residents and tourists.  

Fish and crabs 

Recreational fishing and crabbing in the Estuary and lower rivers are one of the major 

drawcards of the Region.  

About sixty species of fish and larger crustaceans have been recorded in the Peel-

Harvey Estuary (Brearley, 2005).  Key changes and trends over the past two decades 

include: 

• River Prawn and Cobbler populations have practically disappeared, 

probably due to a general decline in estuarine and river health and 

perhaps for the latter species, also excessive fishing pressure (Rogers, Hall 

and Valesini, 2010); 

• Commercial fishing tonnage is reducing due to reductions in permitted 

(licensed) catches, whilst recreational fishing is growing enormously 

(Rogers, Hall & Valesini, 2010). (12 licensed fishermen – 94 tonnes of fish 

and 85 tonnes of crabs in 2008). No statistics are available on level of 

increase of recreational fishing.  

• The number of fish species, and composition of species has declined with 

the construction of the Dawesville Cut. 

• Despite the expectations of Estuary managers, construction of the 

Dawesville Channel has resulted in less abundance and diversity of 

crustaceans (e.g crabs) in the Estuary and greater abundance of 

Polychaeta (benthic worms) (Wildsmith, Rose, Potter, Warwick, Clarke, 

Valesini, 2009). This is significant as crustaceans are known to be the most 

sensitive of the macrobenthic invertebrate fauna to environmental stress, 

and the worms the least sensitive.  

• Comparisons of Estuary fish diversity in the 1980’s, mid-1990’s and late 

2000’s, indicate that there is an increase in weed-associated fish species, 

particularly in the Harvey Estuary (Rogers, Hall & Valesini, 2010). 

• Freshwater mussel decline (Westralunio carteri) in waterways of the Swan 

Coastal Plain, as is being studied by the Murdoch University Musselwatch 

Program (Murdoch University, 2011). 

Waterbirds 

Waterbirds are discussed in the Ramsar Site section, Section 2.2). 
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Dolphins 

Bottlenose dolphins (Tursiops truncates) are often seen in the Estuary waters, and use 

the Estuary as part of a broader home range. There is anecdotal evidence that the 

Estuary supported a small population of bottlenose dolphins (Tursiops truncates) prior to 

the Dawesville Channel and were observed travelling up the Serpentine River as far as 

Goegrup Lake (Hale & Butcher, 2007).  

There is little published information on Mandurah’s dolphins, and generally little 

information on how the heath of estuarine dolphins in southwest Australia is affected by 

water quality.  This was made evident in the recent review of the death of six Swan-

Canning Estuary dolphins in 2009 (Lyn Beazley, 2010). This investigation concluded that:  

“The most likely cause (of the death of the dolphins) was an increase in 

viral, bacterial and/or fungal infection(s), during conditions when the 

river system was flushed with fresh water associated with rainfall events. 

It is not feasible to determine if other factors have predisposed the 

dolphins to disease but possibilities include exposure to contaminants 

and stress induced by human activities.” 

 

2.1.3 Foreshore vegetation  

Foreshore vegetation, including salt marshes, sedgelands, and tree lined fringing 

vegetation play an important part in the health of the Estuary. It provides feeding 

habitat for migratory and resident waterbirds of the Estuary and is the first line of 

defence against wind and wave erosion. 

The most extensive changes to foreshore vegetation over the past two decades have 

been as a result of the construction of the Dawesville Channel. Due to increased tidal 

activity and marine influence, there has been a loss of freshwater paperbarks on the 

lower Harvey River and a decline of swamp sheoks (Casuarina obesa) at the river 

mouth (1994 – 1998).  However, anecdotal evidence suggests that the large changes 

in littoral vegetation that occurred after the opening of the Dawesville Channel have 

settled to a new equilibrium in response with current environmental conditions (B. Pond, 

pers. comm.).  The shift in littoral vegetation is restricted in areas, particularly on the 

western side of the Estuary where infrastructure such as roads block the re-

establishment of vegetation on higher ground (J.O’Malley, pers.comm.). 

Other loss of foreshore vegetation, such as salt marshes, is associated with the 

development of foreshore areas for canal estates, private foreshores and public 

recreation areas.  There is no record of the extent of this loss of fringing vegetation 
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2.2 Peel-Yalgorup Ramsar Site 

Table 3 provides a condition snapshot for the environmental assets in the Peel-Yalgorup 

Ramsar Site.  A map of the Ramsar Site is provided in Figure 2. 

Table 3: Ramsar Site environmental assets - condition snapshot  

Asset Status Trend Reference 

Waterbirds – including 

migratory waterbirds  

Average Steady Hale & Butcher 

(2007) 

Yalgorup Lakes hydrology, 

and water quality (salinity 
and nutrients) 

Of Concern Likely 

deteriorating 

Peel-Harvey 

Catchment Council, 
2009) 

Lake Clifton thrombolites Of concern Likely 
deteriorating 

Environmental 
Protection Authority 
(2010b) 

Lake Clifton -Fish Of concern Measures not 
available 

Hale and Butcher 
(2007) 

Lake McLarty –hydrology Of concern Measures not 
available 

Hale and Butcher 
(2007) 

Lake Mealup –hydrology Of concern Likely 
deteriorating 

Hale and Butcher 
(2007) 

Goegrup and Black Lakes Measures not 
available 

Measures not 
available 

Hale and Butcher 
(2007) 

The Peel-Harvey Estuary together with the Yalgorup Lakes, Lake McLarty and Lake 

Mealup form the Peel-Yalgorup Ramsar Site and are recognised as internationally 

important wetlands under the Ramsar Convention. The Peel-Yalgorup Ramsar Site 

covers 21,000 ha and is the largest Ramsar listed site in south west Australia (Land 

Assessment, 2005).  All of the Ramsar Site, and the proposed Goegrup and Black Lake 

extensions, are publicly owned land.   

The Peel-Yalgorup system has been recognised under the Ramsar Convention as 

internationally important because of the following characteristics and values: 

• The Site includes the largest and most diverse estuarine complex in south-

western Australia and also particularly good examples of coastal saline 

lakes and freshwater marshes.  

• The Site supports an array of species and communities during critical life 
stages including: large numbers of migratory birds; breeding of 

waterbirds, fish, crabs and prawns; drought refuge for waterbirds, fish and 
invertebrates; and waterfowl such and Shelducks and Musk Ducks during 

moulting.  

• The Site comprises the most important area for waterbirds in south-

western Australia, supporting in excess of 20,000 waterbirds annually, with 

greater than 150,000 individuals recorded at one time (February 1977). 
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Numbers exceeding 20,000 birds have been recorded in all 

comprehensive surveys conducted in the 1990s in the Peel-Harvey 

Estuary.  

• The Site is important as a nursery and/or breeding and /or feeding 

grounds for at least 50 species of fish as well as the commercially 

significant Blue Swimmer Crab and Wester King Prawn. In addition, the 

Peel-Harvey Estuary is a migratory route for the Pouched Lamprey 

(Geotria australis). (Rogers, Hall & Valesini, 2010) 

 

Figure 2: Peel-Yalgorup Ramsar Site.  Goegrup Lake and Black Lakes 

are proposed extensions to the Site. 

A comprehensive description of the ecological characteristics and a Ramsar Site 

Management Plan have been prepared (Hale & Butcher, 2007, Peel-Harvey 

Catchment Council, 2009, respectively).  
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The Ramsar Site Management Plan includes recommended strategies and actions to 

protect the values of the Peel-Yalgorup System and manage impacts from 

development and human-induced pressures.  A priority project is to implement these 

recommendations as a matter of urgency, given the high rates of development in the 

vicinity of the Ramsar Site. See Priority projects 13 – 17, Section 5. 

Since Ramsar listing of the Site in 1990, apart from changes to the Estuary as described 

in Section 2.1, the following information is of relevance to the condition of the Ramsar 

Site.  For a comprehensive description of the Ramsar Site, refer to the Ecological 

Character Description for the Peel-Yalgorup System (Hale and Butcher, 2007). 

2.2.1 Waterbirds 

Waterbirds are a significant feature of the Peel-Yalgorup system, there being at least 

20,000 waterbirds recorded annually in the Ramsar Site, with records of over 150,000 

birds recorded at any one time (February 1977) (Hale & Butcher, 2007). Accordingly, 

the Site is recognised as the most important area for waterbirds in south-western 

Australia. 

More than 30 of the 77 bird species recorded in the Estuary are listed under bilateral 

agreements to protect habitats of migratory birds, that fly to the Estuary each year 

from countries as far away as China and Japan.  

The other wetlands in the Ramsar Site are also very important for waterbirds including 

migratory waterbirds. For example, 10 waterbird species have been recorded in Lake 

McLarty in large numbers, representing over 1% of the total known worldwide 

population of the species (Table 36, in Hale and Butcher, 2007). 

Research to assess changes in waterbird numbers over the past two decades has 

produced little evidence of changed species distribution, composition or abundance 

(Bamford and Bamford, 2003; in Hale and Chambers, 2007). 

However, waterbird numbers fluctuate significantly between seasons and are 

influenced by many variables, including worldwide climate conditions.  There are no 

long-term data sets on bird populations that can be used to verify absolute changes in 

numbers due to habitat changes in the Ramsar Site, such as the loss of seasonal 

mudflats (Rogers, Hall & Valesini, 2010). 
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2.2.2 Values and condition of Ramsar wetlands 

In addition the Estuary, the Ramsar Site consists of the Yalgorup Lakes (incl, Lakes 

Preston and Clifton), Lake McLarty, Lake Mealup, and will be extended to include 

Goegrup Lake and Black Lake.  All of these wetlands are included with the 

Department of Environment [DEC] managed conservation estate or other public lands.  

The values, condition and management of these wetlands differ from site to site, and a 

summary of key points relevant to this report is included in Table 4. 

The Thromobolites of Lake Clifton deserve special mention due to their international 

significance and listing under the Environment Protection and Biodiversity Conservation 

Act. Thrombolites are rock-like structures that are formed by the activities of benthic 

microbial communities. These communities are diverse and typically comprise of 

cyanobacteria, diatoms and “true” bacteria. The thrombolites at Lake Clifton can be 

considered to be ‘living rocks and are considered to be 2,000 years old. They are one 

of only two examples of living thrombolites in Western Australia and a handful in the 

world (Moore 1991). They cover an area of approximately 400ha and are 

predominantly located along the eastern shore (Moore 1987). 

The thrombolites are under threat from additional land development, as per the EPA’s 

recent advice to the WA Minister for Environment: 

“Subdivision and development near the Yalgorup lakes is highly likely to 

impact the ecological character and integrity of the lake ecosystems. 

The current decline of the Lake Clifton thrombolite community 

demonstrates how subdivision and development in the lakes 

catchment can have serious adverse consequences. The EPA 

considers the risk of impacts occurring from additional residential and 

agricultural development to the lakes and the significant vegetation, 

flora and fauna unacceptable.”  

(Environmental Protection Authority, 2010b) 

 

The causes of these changes are often linked to changes outside of the protected 

conservation area managed by DEC. Two examples of this are used to illustrate this 

point and the role of water in the catchment.   

Example 1: The Yalgorup Lakes are dependent on the shallow groundwater aquifers to 

maintain their water supply. Increases in groundwater abstraction around the Lakes for 

private use, and surrounding horticultural and special rural land use are thought to be 

impacting on water levels and water quality in the Lakes (Hale & Butcher, 2007).  

However no quantitative work has been done to establish whether this is the case, or 

the extent to which declining rainfall over the past three decades has contributed to 

this problem.   



Catchment condition and priorities, Peel-Harvey Catchment, 2011 

 

  Page 18 

Table 4: Changes in the Lakes of the Peel-Yalgorup Ramsar Site  

(Hale and Butcher, 2007) 

Wetland Change 

Yalgorup Lakes (Lake Clifton and Lake Preston) 

Hydrology  Changes to lake levels – data deficient 

 Potential decrease in groundwater inflows 

Water Quality  Salinity and nutrient increases – data deficient 

 Potential increase in nutrients in Lake Clifton and increases in 

salinity 

Benthic Microbial 

Community 

Some evidence in breakdown of microbial mats 

 Thrombolite condition – data deficient 

Fauna Some changes to fish populations in Lake Clifton and 
recorded fish kills 

 No evidence of change in abundance or diversity of 
waterbirds 

Lakes McLarty and Mealup 

Hydrology  Changes to lake levels – data deficient for McLarty 

 Increase in duration of dry periods at Lake Mealup 

 Potential decrease in groundwater inflows 

Water Quality  Salinity and nutrient increases – data deficient for Lake 
McLarty 

 Increases in nutrients and acidification of Lake Mealup 

Flora  Loss of sedges and rushes at Lake McLarty 

Fauna  Some evidence of an increase in shorebirds at Lake McLarty 

 Anecdotal evidence of waterbird declines at Lake Mealup 
and almost a complete absence of amphibians and reptiles 

 

Example 2: Lake Mealup has historically been a permanent lake, rarely drying out over 

summer. Its water levels were are maintained largely by groundwater levels, but also 

augmented by local rural drainage into the Lake. When the rural drain flowing into the 

Lake was blocked around the time of the Dawesville Channel this compounded the 

effects of increased groundwater extraction and reduced rainfall and since 1994, the 

Lake has dried out each summer.  This has led to the Lake becoming increasingly 

acidic, including records of extreme acidity of pH 2.9, with significant reduction in 

species diversity (Bucktin, 2010). 

Mosquitoes  

Mosquitoes are an important consideration for those planning the location of new 

developments. Two mosquito species (Ochlerotatus couptorhynchus and O. vigilax) 

are known to inhabit the salt marshes that fringe the Peel-Harvey Estuary (URS 2008). 

These species transit viruses such as Ross River Virus and Barmah Forest Viruses to 

humans. 
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According to Rogers et al (2010):  

“It seems that natural predators for these mosquito species do not exist 

or have any significant effect on their larvae in the Peel-Harvey Estuary. 

The increasing abundance of mosquito larvae in the wetlands is also 

reported to be an indicator of declining health of water quality and 

the wetlands.” 

Planning for new developments should provide minimum setbacks between 

development and mosquito breeding areas. The design of buffers around wetlands to 

reduce the impact of mosquito borne viruses and the management of these wetlands 

are important considerations for local and state government authorities and land 

developers.  Voluntary guidelines to design wetland buffers are available, such as 

those drafted for the Western Australian Planning Commission (Western Australian 

Planning Commission, 2005), however there appear to be limitations in their 

effectiveness and level of uptake. This may relate to the pressure to maximise land 

areas allocated to housing, rather than the protection of human health. 
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Itty Bitty Nature Reserve, Central Coastal Plain Catchment (Photo: Andrew Del Marco) 
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2.3 Catchment condition and issues 

Table 5 provides a condition snapshot of the environmental assets in the Peel-Harvey 

Catchment.  A map of the catchment is provided in Figure 1.  

Table 5: Catchment environmental values - condition snapshot  

Asset  Status Trend References 

Natural 

watercourses 
condition  (Coastal 
Plain and 

Wheatbelt) 

Of concern Likely deterioration Land Assessment 

(2005) 

Drains water 

quality 

Of concern Measures not 

available 

Environmental 

Protection 
Authority (2008) 

Wetlands – coastal 
plain  

Of concern Likely deterioration Land Assessment 
(2005) 

Flora and 
vegetation – Swan 
Coastal Plain 

Of concern Likely deterioration Hick (2004) 

Flora and 
vegetation – Jarrah 

Forest 

Average Likely deterioration EPA (2010c) 

Flora and 

vegetation – Avon 
Wheatbelt 

Of concern Likely deterioration Government of 

Western Australia 
(2003) 

Wheatbelt soil and 
land (dryland 
salinity) 

Of concern Likely deterioration 
(due to dryland 
salinity) 

Land Assessment 
(2005) 

 

2.3.1 Nutrient pollution   

The coastal plain portion of the catchment is the major source of nutrients to the 

Estuary and lower rivers. Four factors work together on the coastal plain to deliver high 

levels of nutrients to the Estuary and lower rivers: 

• Poor nutrient holding capacity of the catchments soils; 

• Water levels close to the surface or a dominance of waterlogged soils,  

• Land uses which apply nutrients to the soils at levels exceeding their 

nutrient holding capacity; and 

• An efficient artificial drainage system which delivers water and sediments 

to the lower rivers and Estuary quickly after rainfall events. 
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Nutrient management and the reduction of nutrients entering the Estuary have 

dominated environmental research and community and Government action in the 

Region for over thirty years.  It is a significant issue on the coastal catchment where the 

soils are nutrient deficient and have been artificially drained to move water off the 

land quickly and allow development. 

Most recently, a suite of studies into the catchment’s nutrient problems were 

undertaken between 2003 and 2008 (EPA, 2008) and a catchment nutrient 

management model was built to assess catchment management options 

(Department of Water, 2010a, unpubl.). 

All of this work has led to acceptance from all levels of Government and the interested 

community that phosphorus loads entering the lower rivers need to be reduced by half 

to return a basic level of environmental integrity to the system (and prevent further 

problems). This 50% target is considered scientifically valid and necessary. It was first 

enshrined in policy in the early 1990’s in an Environmental Protection Policy and 

Statement of Planning Policy (respectively Government of Western Australia, 1992a 

and b). 

Unfortunately, monitoring over the past two decades indicates that nutrient loads have 

remained unchanged and are still double what the Estuary and lower rivers can 

tolerate to maintain basic environmental values (Environmental Protection Authority, 

2008).  A recent draft analysis by the Department of Water of available water quality 

data for a number of tributaries to the Estuary is of particular concern.  These results are 

summarised in Table 6 and show that 9 of 13 tributaries have high or very high levels of 

phosphorus (TN = total phosphorus) pollution flowing into the estuary.  Results for 

nitrogen show that 7 out of the 13 tributaries record high or very high levels.  

It is important to re-iterate that the aim is to half the amount of nutrients entering the 

Estuary based on current (2008) levels. In the simplest terms, this means that both 

existing and new land uses should halve the nutrients leaving their sites. The measures 

required to achieve this target are severe and include: 

• For existing rural use, use of low water soluble P fertilisers and soil amendments 

(supported by other good practices to achieve other sustainable production 

objectives);  This was to be made mandatory under the original Fertiliser Action 

Plan, and is now voluntary under the current Government’s Fertiliser Accord; 

• For new residential developments this requires significant changes, including all 

subdivisions maintaining pre-development hydrology, adopting Water Sensitive 

Urban Design Best Practices, connection to deep sewerage or zero discharge 

systems, and adopting the following garden/fertiliser practices:  

o For subdivisions with average lots sizes of 700m2 either: 

� No fertilised garden, and a lawn of no more than 105m2, fertilised 

to standards developed by the South East Regional Centre for 

Urban Landcare (SERCUL); or 
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� Small fertilised garden of 16 m2, and 105 m2 of lawn fertilised to the 

more stringent DAFWA standards (Dept of Water, 2010a, unpubl.). 

o For subdivisions with lots 400 m2 and smaller, residents are likely to meet 

the 50% reduction target, but should still adopt fertiliser wise gardening 

design and practices  

 

Table 6: Status of water quality results collected from 2007 – 2009 in thirteen (13) 

tributaries to the Peel-Harvey Estuary (Department of Water, 2011, unpubl.) 

Monitoring location  Total Nitrogen 

(TN) 

Total 

Phosphorus 

(TP) 

Total Nitrogen 

(median) 

mg/L 

Total 

Phosphorus 

(median) 

mg/L 

Serpentine Drain Moderate  High 0.98 0.14 

Peel Main Drain High  Very High 2.0  0.28 

Dirk Brook High High 1.7 0.17 

Nambeelup Brook Very High Very High 3.0 0.56 

Gull Road Drain Very High Very High 4.4 1.4 

South Dandalup River Low Moderate 0.61 0.08 

Murray River Low Low 0.53 0.02 

South Coolup Main 

Drain 

High  Very High 2.1 0.31 

Mayfield Drain Low Moderate 0.805 0.05 

Harvey River Moderate High 1.1 0.15 

Drakesbrook Drain Moderate Moderate 0.92 0.05 

Samson North Drain High High 1.5 0.165 

Meredith Drain Very High Very High 2.65 0.45 

 

Research and modelling has shown that existing urban development contributes a 

disproportionately higher amount of nutrients to the Estuary than grazing or broadscale 

agriculture (higher nutrient export per unit area) (EPA, 2008; Department of Water, 

2010a, unpubl.). See Figure 3. This counteracts a widespread understanding that 

replacing rural land with urban land will, as a matter of course, reduce nutrients flowing 

into the Estuary.  

 

Another important finding of catchment modelling is the rate at which sub-catchments 

in the region contribute nutrients to the Estuary (Department of Water, 2010a, 

unpublished).  This is shown in Figure 4.  Of note are the sub-catchments shown in red 

on Figure 4 which are contributing the highest rate of phosphorus per unit area. Many 

of these areas are directly adjacent to the Estuary and west of the Forrest Highway. The 

rate of nutrient loss from these sub-catchments is due to the fact that these areas drain 

directly into the estuary via a dense drainage network over land that is very wet and 

almost completely cleared.  
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Figure 3: Nutrient pollution input into the Peel-Harvey Estuary (Department of Water, 2010a, 

unpubl.) (P = phosphorus, N = Nitrogen) 

In summary, to achieve the agreed catchment target: 

• New urban developments will need to be sensitively placed in areas 

where standards of nutrient management can be reasonably achieved; 

• All new urban developments will need to continue adoption of Water 

Sensitive Urban Design, including smaller garden sizes and better fertiliser 

practices, soil amendment; 

• The original Fertiliser Action Plan as proposed in the 2007 Fertiliser Action 

Plan would be required to be implemented on rural lands, including 

mandatory use of Low Water Soluble Phosphorus (LWSP) Fertilisers (Joint 

Government and Fertiliser Industry Working Party, 2010); and  

• Continuation of all measures on intensive agricultural land uses. 

Modelling by the Department of Water shows that current changes such as the Fertiliser 

Accord and mandatory LWSP Bagged fertilisers  (12% reduction) will not achieve the 

necessary halving of phosphorus required to restore and protect the Estuary (Dept of 

Water, 2010a, unpubl.) 
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Figure 4: Average annual phosphorus load per cleared area (kg/ha)  

(Department of Water 2010a, unpubl.) 
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2.3.2 Watercourses – drains, creeks and rivers 

The condition of most watercourses in the catchment was assessed in 1997 and shown 

in Figure 5. 

As described in Land Assessment (2005), the map of the condition of the catchment’s 

watercourses: 

“shows water resources in the predominantly cleared sub-catchments 

on the coastal plain are most degraded in terms of weed infestation 

and susceptibility to stream bank erosion. However areas in the central 

portion of the catchment, that are mainly under State forest, are in 

good condition.” 

In brief, it is the watercourses on the coastal plain and wheatbelt portions of the 

catchment that are in often in a degraded condition due to past vegetation clearing, 

river training and uncontrolled grazing.  Many of these watercourses are weed infested 

and have erosion-prone banks.   

 

Loss of riparian vegetation causes destabilisation of river banks resulting in erosion and 

sedimentation. Photo: Alex Hams 

The condition and management of the artificial drainage system on the coastal 

catchment is of particular concern.  There are 1330 kilometres of watercourses on the 
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coastal catchment and most of these are drains constructed to enable water to flow 

quickly off the coastal plain into the lower rivers and Estuary.  They are the main 

conduit for the bulk of nutrient pollutants and sediments that enter the Estuary.   

Reforming the way in which the artificial drainage system is maintained could 

significantly reduce the pollutant load entering the Estuary (Weaver, Summers, Neville 

& Lavell, 2006; PHCC, 2007).  Much of the system is managed by the Government’s 

drainage service provider, the Water Corporation and the State Government has 

placed a low priority on drainage reform in the past. The Peel-Harvey Catchment 

Council has produced a plan for reform for the drainage system (PHCC, 2007), and this 

has been commended by the Environmental Protection Authority (EPA, 2008). 

The Murray River is now the only major river in the catchment that is undammed and 

flows unimpeded, although now salty, into the Estuary. Due mostly to reductions in 

long-term annual rainfall, but in part also due to damming and disturbance to 

headwaters, very few, if any, of the minor watercourses in the catchment now flow 

year round. 

A key action to address watercourse degradation is the fencing of watercourse 

corridors to enable stock to be excluded or controlled.  The Water Corporation has 

authority under its drainage licence to require that fences be erected by adjacent 

landowners to exclude stock from gazetted drains, however this is not enforced and 

stock often have unfettered access to drains. Weed control and revegetation are 

other important management actions to improve watercourse bank stability and 

environmental integrity. 
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Figure 5: Condition of catchment watercourses as assessed in 1997 (Land Assessment, 2005) 
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2.3.3 Wetlands 

Wetlands including lakes, sumplands (swamps) and seasonally waterlogged areas are 

a feature of the coastal catchment because of its flat landforms and high water 

tables. Most of the coastal plain is wet-land or palusplain, but has been significantly 

drained and cleared.  This means that all remaining vegetated wetlands, even with 

modified native vegetation are of significance and should be protected to restore  

nutrient stripping function of palusplain/wetlands. 

The Department of Water has assessed the conservation values and status of all 

wetlands on the coastal catchment and has established a policy which guides the 

protection of these wetlands where development may be proposed.  Wetlands are 

categorised as Conservation Category Wetlands, Resource Enhancement Wetlands or 

Multiple Use Wetlands.  Wetlands in the two former categories should be protected 

with adequate buffers in new developments, however this is at the discretion of the 

Department of Planning and WA Planning Commission.  The stormwater management 

function of wetlands in the latter category should be maintained where development 

is proposed but often is not, resulting in filling of these wetlands.  

Wetlands will attain a higher significance in a drying climate given that the habitats of 

many native species will shrink back to the parts of the landscape with the highest, 

albeit reduced, moisture levels. Wetlands are also fundamental to stormwater 

management and groundwater quality management, being the lowest parts of the 

landscape. 

Unfortunately, wetlands on the coastal catchment are under increasing pressure from 

reduced rainfall, ongoing threats associated with grazing, too-frequent fires, weed 

invasion, illegal clearing and filling.  

Fencing of wetlands to control stock access is a significant action to protect wetlands 

in rural land uses.  In urbanising landscapes wetlands can benefit from better 

management, but this should be accompanied by protection of an adequate 

bushland buffer around the wetland, and linkage to other natural areas by bushland 

protection or revegetation.  Often, urbanised wetlands are placed under pressure by 

inappropriate drainage, changes in groundwater levels, weeds and predation of 

fauna by domestic cats. 

Greater value needs to be placed on all categories of existing wetlands to ensure their 

protection through land use planning processes.  

2.3.4 Acid Sulfate Soils 

Many waterlogged soils in the costal portion of the catchment become acidic when 

groundwater levels are regularly or permanently lowered, or when the soils are 

exposed to the air (e.g dug up and left on the surface).  These soils are referred to as 



Catchment condition and priorities, Peel-Harvey Catchment, 2011 

 

  Page 30 

Acid Sulfate Soils (ASS).  Mapping of soils which are at risk of forming ASS shows that 

considerable areas where development is planned around the Estuary pose a high to 

moderate risk of ASS formation (Western Australian Planning Commission, 2009). 

Mapping of soils at risk of forming ASS in the catchment is provided in Figure 6. 

 

Figure 6: Potential for formation of Acid Sulfate Soils (WAPC, 2009) 
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Figure 7: Vegetation trend (1988 – 2004) (in Land Assessment, 2005) 
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2.3.5 Biodiversity - native vegetation, flora and fauna 

Biodiversity is the technical term to describe the variety of nature.  Biodiversity includes 

the diversity in species, ecosystems and the genetics that make up each species. 

At a regional scale, the catchment’s biodiversity can be described within three 

bioregions: Swan Coastal Plain (western catchment), Jarrah Forest (central 

catchment), and Avon Wheatbelt (eastern catchment).  These three bioregions are 

defined under the Interim Bioregionalisation of Australia (IBRA) (Government of Western 

Australia, 2003). 

An analysis of the catchment’s vegetation condition trends was undertaken in 2004 

and provides a useful tool in monitoring changes over time (Hick, 2004).  Figure 7 shows 

catchment vegetation trends for the 1988 – 2004 period and identifies areas where 

there has been an increase or decrease in vegetation condition.  The reasons for these 

changes in vegetation condition are likely to be various and differ for each area and 

include loss of vegetation due to mining or clearing from development, or severe 

disturbance to vegetation due to fire or disease. 

(Hick, 2004) concluded that as much as possible of the remaining native vegetation 

needs to be protected to buffer the region’s biodiversity from the effects of predicted 

climate change and the other existing threats. The conservation of biodiversity also 

requires those protected areas to be buffered and linked with revegetation using local 

species.   

The information below provides an additional snapshot of the catchment’s biodiversity 

resources for each of the three bioregions.  

Swan Coastal Plain 

The values of bushland in coastal catchments have been recently assessed by the 

Swan Bioplan Project (Peel Sector) (Environmental Protection Authority, 2010a). This 

regional-scale study has identified 146 Regionally Significant Bushland Areas on public 

and private land.  The Regionally Significant Natural Areas [RSNAs] encompass most of 

the remaining bushland areas on the catchment’s coastal plain.   

It is yet to be made clear how these bushland areas would be protected for 

conservation, and where threatened by land development how the land use planning 

process will achieve their protection.  

Also of note are the native species and ecological communities on the coastal 

catchment that are protected under the Environment Protection and Biodiversity 

Conservation Act 1999 (EPBC) and Wildlife Conservation Act.  Potential impacts on 

habitat of species or ecological communities protected under the EPBC Act must be 

referred to the Federal Government, and may be determined to be Controlled Actions 

under that Act.  Species and communities listed under the EPBC Act and found in the 
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catchment include Carnaby’s Cockatoo, Western Ringtailed Possum and the 

Thrombolite community of Lake Clifton.  

Government policy for the coastal catchment, in response to concerns about the 

Estuary, effectively supports a moratorium on further clearing (Government of Western 

Australia, 1989) and revegetation on the coastal plain to increase the cover of native 

vegetation (perennial vegetation from 10% to 30%).  Unfortunately, the moratorium has 

had little to no effect and clearing is continuing at a rapid rate.  The extent of clearing 

for urban development has not been measured.  

Jarrah Forest 

Recent work by the WA Environmental Protection Authority provides a comprehensive 

picture of the issues faced by the jarrah forests in the catchment. The EPA’s Mid-term 

audit of performance report (EPA, 2010c) concludes that: 

“there is considerable doubt and increasing uncertainty about the 

maintenance of forest values in the low and medium rainfall zones” – 

(the eastern parts of the forest). 

The EPA’s review also raises concerns related to the spread and management of the 

plant-killing disease, phytophthora dieback,  jarrah logging yields and the impact of 

reduced rainfall on the forest and its ability to cope with the multitude of pressures that 

are placed on it, including mining, logging, dieback, weeds and recreation.  

 

In summary, the EPA’s report expresses concerns that the State Government’s 

management response to these pressures is inadequate.  

Avon Wheatbelt  

For most of the wheatbelt vegetation types that occur within the catchment, less than 

10 – 15% of the original extent remains (Smith, 2003).  This high level of clearing, and the 

resultant dryland salinity means that the remaining biodiversity is highly vulnerable and 

exposed to any changes or new impacts (Government of Western Australia, 2003). 

As at the time of the 2002 Statewide Biodiversity Audit, there had been no 

comprehensive subregional biodiversity planning process or systematic review of 

biodiversity or threats (Government of Western Australia, 2003). 

The future of most of the remnant bushland and wetlands in the Avon Wheathbelt 

bioregion is of concern due to the impacts of salinity, landscape fragmentation and 

climate change. 
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2.3.6 Climate change and energy use 

Climate change, energy use and the low-carbon economy are important factors that 

will influence development and environmental management over the entire 

catchment.  

There is no doubt the climate of the southwest of Western Australia is changing and this 

has resulted in less rainfall and higher temperatures over the past 30 years (IOCI 2002). 

Long-term dam streamflow records show that in comparison with the 1911 – 1974 long-

term average, stream flows were 52% less during the 1975 – 1996 period, and 64% less 

during the 1997 – 2003 period (Gill 2004). (Figure 8).Without entering into a discussion on 

the causes of this climate change (i.e. the degree to which it may be human-induced) 

the key points are that drinkable water is more scarce, and there is as yet no end to 

the drying trend.  

As a result, developments need to be much more efficient in the way they capture, 

store, use and re-use water.  These are key objectives of Water Sensitive Urban Design.  

The changing climate also means that there are greater stresses placed on native flora 

and fauna (biodiversity), stresses which are added to the many other impacts which 

are already present and more easily observed (e.g clearing, dieback, weeds and 

altered fire regimes.  This emphasises the importance of maintaining ecological 

linkages across the Region, to enable species to move across the landscape and 

adapt to changes and impacts as they occur. 

Planning development in ways which require less energy is also a key objective, not 

only in response to the move towards a low-carbon economy, but because it makes 

good economic sense to use energy more efficiently. Spin off benefits include healthier 

local communities and walkable neighbourhoods.  

 
Figure 8: Decline in runoff as measured by streamflow into Perth’s major dams (Gill 2004). 
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3. Development related issues 

3.1 Land development 

Whilst agriculture and mining will continue to play a large part in the catchment’s 

future, it is urban development that will herald the biggest changes to the catchment 

environment.  

Over the next two decades, the population of the Peel Region is projected to triple, 

with the vast majority of these residents being located adjacent to the Estuary, the 

Serpentine River or Murray River. This poses the greatest threat and challenge to the 

well-being of the Estuary and Ramsar Site. 

Directions 2031 plans to accommodate a further  64,000-86,000 dwellings in the Peel 

Region with a further 20,600 – 30,800 in Byford and Mundijong and a further 49,200 – 

69,100 in the City of Rockingham.  In total, up to 185,900 new dwellings are planned to 

be accommodated within the catchment in the next 20 years. Given the current 

number of households in these catchment areas is estimated at 81,500, this represents 

more than a tripling of the current number of households. Major future land 

development expansions are proposed in the Kwinana to Yunderup axis and 

Mandurah to Pinjarra axis.   

Strategic plans for development are contained within the State Government’s 

Southern Metropolitan and Peel Sub-regional structure plan and Directions 2031 

(Government of Western Australia 2009, 2010a respectively).  

The Southern Metropolitan and Peel Sub-regional Structure Plan classifies lands into 

three categories of Urban Growth Management Policy Areas (Figure 9). The sub-

regional structure plan is under review and may be superseded by the subregional 

strategies in Direction 2031. It is unclear as to how the two high-level strategic planning 

processes will continue and where local government will be involved (Del Marco, pers. 

comm., 2011).  

Much of this land on which development is proposed is constrained by high 

watertables and flooding, high nutrient export risks, and direct impact on the values of 

the Ramsar Site.  Accordingly, Directions 2031 (Government of Western Australia, 

2010a) points out that for the Peel West Sub-Regional Strategy: 

“the extent of urban development will depend on the ability to provide 

a suitable regional road network and the outcomes of the Department 

of Water’s Murray Drainage and Water Management Plan.  This 

process may raise feasibility issues relating to development in the 

eastern Peel Region.” (Government of Western Australia, 2010a). 
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Figure 9: Southern Metropolitan and Peel Regions Urban Growth Management Strategy 

(Government of Western Australia, 2009) 
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There is significant concern amongst natural resource managers that these issues are 

not able to be adequately addressed within the current land use planning system.  

The first primary concern is that the current approach to land use planning in the 

Region assumes that all Rural zoned land is potentially developable, subject to meeting 

planning objectives.  Therefore, locating development in corridors, particularly along 

major roads, rather than within the natural capabilities of the land, is considered good 

planning practice. 

Secondly, there does not appear to be a publicly announced process for how the 

strategic land planning process will use the information from Swan Bioplan 

(Environmental Protection Authority, 2010a), Eastern Estuary Environmental Assessment 

(URS, 2009b) or the Murray Drainage and Water Management Plan (Department of 

Water, 2010c) to achieve a sustainable development form and design.  Whilst there is a 

broad recognition that the areas are highly constrained by environmental risks and 

natural areas that need to be protected, there is no evidence that these issues will be 

addressed as part of the land use planning process.   

Thirdly, there is also a recognised need to better manage the Estuary to deal with the 

pressure of current and future recreational demand, as stated in the Economic 

Development and Recreational Management for the Peel Waterways.  That report 

found that: 

“......without corrective action, the Peel Waterways will not be able to 

sustain the increased recreational demands of population growth. 

Under such stress, the environment will decline further unless resources 

are found for action in the catchment to improve water quality 

throughout the system, and affirmative action to restore the 

environment and habitats of the rivers, particularly the Murray and 

Serpentine”. (Everall Consulting Biologist, 2002). 

Critically, the Government’s stated planning objectives for the region do not give 

equal weight to environmental objectives, such as protection of the Estuary, the values 

of the Ramsar Site or the allocation of land to assimilate nutrient pollution. As a 

consequence, the current approach to land use planning fails to: 

• identify areas that should not be developed so as to protect 

environmental assets; or 

• where land is likely to be economic to develop, place quantifiable 

performance measures on development within specific areas that can 

be readily audited. 

In short, there is a frustration amongst natural resource managers (government and 

community), that the integration of NRM and land use planning is not being seriously 

addressed at the regional, sub-regional or district planning scales. 
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The lack of statutory, or non-statutory catchment manager is a significant barrier to 

achieving sustainable land use and development within the catchment (See Core 

Enabler Project 3).  This, together with the absence of an agreed Catchment 

Management Plan (Core Enabler project 1), and Monitoring, Reporting and 

Communications framework (Core Enable Project 2) are core issues for the 

catchment’s future.  These issues are discussed further in Section 4.  

 

3.2 Major proposed infrastructure 

A listing of major infrastructure projects planned to occur in the region over the next 

decade is included below.  This provides an indication of the level of growth that is 

planned in the catchment to support the projected population growth. 

Peel Region Proposed Infrastructure Projects (Peel Development Commission, 2006) 

Critical Projects 1 – 5 Years (2007- 2012  

Tonkin Highway-Orton Road Extension  

Murray, Cardup and Waroona Industrial Land  

Nambeelup Industrial Land  

Mine Associated Industrial Land and Boddington Light Industrial Land  

Critical Regional Planning  

Aboriginal Heritage Sites Review  

Review of Peel Region Scheme  

Regional Water Re-use Study  

Utilities Upgrade - Spotlight Areas  

Health Facility Upgrade – Boddington  

Telecommunications Infrastructure  

 Finalise Peel Regional Park Plan and Secure Land  

Upgrade Water Utilities Infrastructure  

 Pinjarra Bypass (including Greenlands Road upgrade) 

 

 Important Projects 1 – 5 Years (2007- 2012)  

Pinjarra-Williams Road Upgrade  

Upgrade Light Rail, South Western Highway and junctions in Byford & Mundijong-Whitby  

Mandurah Estuary Bridge Duplication  

Mandurah CBD Revitalisation  

Gordon Road Transit Precinct proposal- Stage 1. Relocation of the Park and Ride facility to 

Gordon Road  

Review of the Boating Facilities Plan  

Point Grey Outline Development Plan  

Extend Swan Bush land Preservation Bioplan  

Preston Beach Town site Strategy  

Increased Public Housing Supply 
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Important Projects 1 – 5 Years (2007- 2012) (continued) 

Men’s Crisis Care Hostel  

Regional Sport & Recreation Centre  

Intensive Agriculture Development  

Upgrade Streetscape In All Town sites, Foreshore Areas and Tourist Drives  

Second Lotteries House  

Upgraded Emergency Services Facilities in Mandurah, Serpentine Jarrahdale and Murray  

Provision of Adequate Child Care  

Provision Of Adequate Aged Care Facilities  

Provision of Adequate Education Facilities  

 

Proposed Projects 5 – 10 Years (2012-2017)  

Waroona Bypass  

Old Mandurah Traffic Bridge Replacement  

State-of-the-art Office Complexes  

Technology Park  

Building Sector/Trades School  

Environment and Water Centre for Excellence  

Mining Centre of Excellence  

Centres of Excellence for Sustainable Agriculture Training  

 

Proposed Projects 10 – 20 Years (2017-2027)  

Wireless Networks for Mobile, 3G, and Broadband  

Local fibre optic network 

Pinjarra- Mandurah & Coastal Light Commuter Rail Link. Short-Haul Airport  

Houseboat Park – Peel Inlet  

Point Grey Eco-Tourism Facility  

Iconic Tourism Events  

Development of Fairbridge Village  

 International Quality Theme Park  

Floating /Island Resort  

Peel Deviation Rural Lifestyle/Intensive Farming Corridor  

Intensive Agriculture/Horticulture Clusters  

 International Standard Equine Centre  

Satellite University 

. 
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4. Key issues and responses 
This report concludes that the Catchment’s environment is 

generally deteriorating in condition. And while site specific 

cases of environmental improvement exist, the general weight 

of research and survey gives cause for great concern.  

The most notable positive story is the construction of the 

Dawesville Channel, and even this engineering solution has 

masked the fact that the cause of the Estuary’s problem, 

excessive nutrient pollution, continues. The condition of the 

Lower Serpentine is very poor, and possibly near collapse 

(Rogers et al, 2010).   

To enable key projects to be identified to protect and improve 

the health of the Estuary and Catchment, the author has 

identified the following issues which lie at the heart of the 

catchment’s future. These issues are included in Table 7 and 

linked to the proposed projects in Table 8. 

Table 7: Key issues impacting on catchment condition 

No. Issue Proposed project(s) in Table 8 

1 There is no agreed plan for how the catchment’s natural resources are 
to be protected.  Where plans or targets exist, they are not able to be 

enforced or achieved.  For example, load targets for phosphorus have 
been established, but the current statutory framework does not enable 
developers or farmers to be mandated to comply with these targets. 

Core Enabler Project 1. PREPARE A CATCHMENT 
MANAGEMENT PLAN (CMP) FOR THE PEEL-HARVEY 

CATCHMENT.  
 
A Catchment Management Plan has been a 

condition placed on the State Government since 
the early 1990’s but has never been prepared for 

a numerous reasons. The WAPC has the ability to 
endorse a CMP, and then ensure developers 
comply with it under the Peel Region Scheme.  

However, there does not appear to be the 
political will to encourage such a Plan. 

2 There is little measurement and monitoring undertaken to assess whether 
Core Enabler Project 2. DESIGN AND 
IMPLEMENTATION OF A MONITORING, REPORTING 
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No. Issue Proposed project(s) in Table 8 

current measures to manage the Estuary, Ramsar Site or Catchment are 
effective over the long-term.   Where measurement is undertaken, it is 

piecemeal and sporadic. As a result, our understanding of Estuary and 
Catchment condition is often tentative, includes gaps, and does not 
provide certainty to investors and Government. Water quality 

monitoring is a prime example of a core dataset that is not permanently 
funded.  

The community is not being kept informed on the Estuary’s condition 
given that there is a low level of confidence associated with the limited 
information that is collected.  

AND COMMUNICATIONS FRAMEWORK FOR THE 
CATCHMENT 

A Monitoring, Reporting and Communications 
Framework is fundamental to improvement of 
management and maximising returns on 

investments. It could include a regular Report 
Card to be provided to the public. 

Priority project 21 

3 There is no catchment manager.  A catchment manager would be the 
organisation that: 

• provides the technical and expert advice to statutory authorities 
assessing plans for development; 

• undertake works in the catchment to improve environmental 

health; and 

• works with land owners and others in the catchment to achieve 

environmental improvements, and 

• has ultimate responsibility for coordination of Catchment 
Management Plan implementation. 

The PHCC currently fulfils these roles in a voluntary capacity. 

Core Enabler Project 3. DEVELOPMENT OF A 
BUSINESS CASE FOR PEEL-HARVEY CATCHMENT 

MANAGEMENT 

This project is to develop and put in place a 
business model, including mechanisms of 

sustainable funding, for management of the Peel-
Harvey Catchment. Consequently, management 

of the Estuary, Ramsar Site and catchment is 
neither co-ordinated nor adequately resourced. 
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No. Issue Proposed project(s) in Table 8 

4 Responsibility for protection and management of the Estuary and 
Catchment is poorly defined across numerous organisations and many 

documents.  Statutory responsibilities are held by a number of agencies, 
each required to balance the health of the Estuary with many other 
competing objectives.  A clear framework for ensuing that statutory 

decision-making protects the Estuary is required.  This applies especially 
to land use planning and development assessment. 

Core Enabler Project 4.DESIGN AND 
IMPLEMENTATION OF A PEEL-HARVEY CATCHMENT 

GOVERNANCE FRAMEWORK 

 

5 Landuse planning and the assessment of developments often occurs 
with inappropriate regard for protection of the Estuary and the 

Catchment environment.  There is no process or public policy which 
provides evidence for the integration of known environmental values 
and risks (e.g, in Eastern Estuary Environmental Assessment, Swan Bioplan 

& Murray Drainage and Water Management Plan) into sub-regional 
land use strategies and subsequent district structure plans. The WA 
Planning Commission is not required to demonstrate how it upholds the 

nutrient pollution targets through the approvals it issues to developers.    

Core Enabler Project 5. PEEL-HARVEY CATCHMENT  
SUSTAINABLE LAND DEVELOPMENT PROGRAM 

 
A six-component program is presented to address 
this key issue using previous work by the 

Departments of Water and Environment and 
Conservation, and integrate NRM issues into the 
land use planning system.  

 

 

6 Management of the Estuary and Catchment environment is heavily 
based on short-term funding cycles in the absence of a long-term 

science-based approach.  Individual studies over the past three 
decades have established the key management problems, but there is 
a lack of scientist expertise to direct and coordinate research and 

monitoring. 

Core Enabler project 6, and Priority Projects 10,11, 
20, 22, 39, 53 

Core Enabler Project 6: IMPLEMENTATION OF THE 
PEEL-HARVEY ESTUARY SCIENCE STRATEGY STARTING 
WITH SENIOR SCIENTIST APPOINTMENT. 

A Science Strategy for the Estuary has been 
prepared and now should be implemented.  The 
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No. Issue Proposed project(s) in Table 8 

appointment of a Senior Scientist to have 
responsibility for coordination and investment is a 

priority.  The focus should initially be on the Estuary, 
and over time, efforts will need to be spread to the 
wider catchment. 

7 The Estuary and Catchment should have a physical focus for catchment 
management, education and awareness-raising, and waterways –

based tourism.  

Core Enabler Project 7. DEVELOPMENT OF THE PEEL 
WATERWAYS INSTITUTE 

 
A feasibility study has been conducted.  The Peel 

Waterways Institute is to have to have education, 
research and tourism components – and be 
commercially viable. It would  provide a logical 

base  for the catchment manager. 

8 The absence of a formal catchment manager, or base funding to 

manage the catchment has meant that project development and 
delivery has been a resource-intensive activity for organisations such as 
the Peel-Harvey Catchment Council.  No, one organisation has the 

formal responsibility to develop and deliver catchment-scale projects.  

Core Enabler Project 8. DEVELOPMENT AND 

DELIVERY OF CATCHMENT PROJECTS – CATALYSING 
ACTION BETWEEN GOVERNMENT, INDUSTRY AND 
THE COMMUNITY 

This project has strong links to Project 3 (Catchment 
Management Business Case) 

Priority project 24 

9 Farmers, agri-businesses and landholders are often keen to participate 

in catchment management, but find it difficult to get access to the right 
advice and technical information.  Past experience has also shown that 
they need practical support and some financial assistance to 

implement new catchment management practices.  These have been 

Core Enabler Project 9.CATCHMENT COMMUNITY 

ENGAGEMENT PROJECT – SUPPORTING DIRECT 
COMMUNITY INVOLVEMENT IN MANAGEMENT OF 
THE CATCHMENT ENVIRONMENT 
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No. Issue Proposed project(s) in Table 8 

delivered by local landcare centres in the past. 

10 Better on-ground management of the Estuary and Ramsar Site is 

required in accordance with approved management plans 

All Core Enabler Projects address this issue. 

Priority Projects 12, 13, 14, 15, 16, 17,  

11 Greater involvement of Traditional Owners is required to inform 

management and increase the community’s appreciation of Aboriginal 
People’s usage of the local environment, and related cultural 

significance. 

Priority Project 18 

12 Those farming, living and working in the catchment should have a 
greater understanding of the significance of the Estuary and the ways 

their behaviour can protect (or damage) the Estuary and wider 
catchment. This should lead to adoption of better management 

practices and applies to all in rural areas (e.g fertiliser practices), 
residential areas (e.g gardening practices), industrial areas (stormwater 
and pollution prevention) and visitors (e.g fishing and boating). 

Core Enabler Project 2 

Priority Projects 19, 23, 25, 26, 27, 28, 31, 32, 33, 34,  

13 Rural and agricultural land uses need to diversify if they are to remain 
environmentally and economically sustainable.  

Priority Project 29, 30 

14 New and existing urban areas need to adopt higher structural/design 
standards of nutrient management 

Priority Project 35, 36, 37, 38, 

15 Management of the artificial drainage system on the coastal 
catchment is responsible for delivering the bulk of the nutrients and 

sediments to the Estuary and lower rivers.  Modifying the way in which 
the system is maintained, and retrofitting key components offers a 

All Core Enabler Projects 

Priority Projects 40,40.1, 40.2, 40.3, 40.4, 41, 43 
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No. Issue Proposed project(s) in Table 8 

significant opportunity to meet the water quality target for the Estuary 
(e.g half annual phosphorus loads) 

16 Most of the natural watercourses on the coastal catchment and 
wheatbelt bioregion are in a degraded condition.  A major, long-term 

Rivercare program is required to stabilise river banks and reduce 
sediment loads entering the Estuary and lower rivers. (Rivercare = river 
fencing, erosion controls, weed control, revegetation etc.) 

Priority Project 42 

17 The Catchment’s biodiversity will be under a new wave of pressure as 
the region’s population triples over the next twenty years.  New urban 

areas will be created and pressure to intensify agriculture will exist.  
These place pressure for clearing, additional recreational usage, 
increased fire threat, weeds and dieback disease spread. Proactive 

planning and protection of bushland and wetlands is required. 

Priority Projects 44, 48, 49, 50, 51, 52, 

18 The catchment’s water resources will be under increasing pressure due 

to greater demands for public and private water use (groundwater and 
surface water).  Better understanding of water resources and 

environmental water requirements is required. This needs to be 
incorporated into water resource allocation and management plans. 

Priority Projects 45, 46, 47 

19 The catchment’s coastal and marine environmental will be under 
greater recreational pressure as the population increases. Existing issues, 
such as sand-bypassing will also need to be resolved. 

Priority Projects 54, 55, 56, 57 and 58. 



Catchment condition and priorities, Peel-Harvey Catchment, 2011 

 

  Page 46 

 

5. Key responsibilities of State Government 

Departments  

Various State Government Departments and authorities have responsibilities for 

decisions and actions related to environmental management in the Peel-Harvey 

catchment.  The roles and responsibilities of organisations that play a major role in the 

catchment are summarised below.  The Peel-Harvey Catchment Council works 

collaboratively with each of these organisations. 

Department of Agriculture and Food WA 

The Department of Agriculture and Food WA (DAFWA) has responsibility for supporting 

the state’s agricultural, food and fibre industries through advice, research, and 

regulation.  It administers the State’s new biosecurity measures and has been at the 

forefront of research into ways in which agriculture on the Coastal Plain can manage 

nutrients more responsibly.  

The Department’s role in the Peel-Harvey has changed significantly over the past 

twenty years. Where once it was the leading agency working with the community on 

catchment management and nutrient management, it has now stepped back to 

place a greater focus on productivity and new agricultural industries.   

Department of Environment and Conservation 

The Department of Environment and Conservation (DEC) (formerly Department of 

Conservation and Land Management) is responsible for the protection of native flora 
and fauna in Western Australia.  In the Peel-Harvey, this includes: 

• The management of the Region’s conservation reserve system, including large 
parts of the Peel-Yalgorup Ramsar Site;  

• The protection of Declared Rare Flora and Specially Protected Fauna (species 

that are rare or in need of special protection); 
• The provision of advice to the Department of Planning and WAPC with respect 

to the protection of flora and fauna that may be impacted upon by 
development proposals; 

• The planning of the conservation estate (acquisition of new areas and planning 

management of existing estate); and 
• Investigations related to the protection of species, bushland or wetlands. 

 

DEC is responsible for administering the Wildlife Conservation Act 1950, the main piece 
of legislation to protect native species and natural areas. The DEC focuses most of its 

activities on the public conservation estate, but this has changed somewhat over the 

past ten years. 
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Since 2004, the DEC has also had responsibility for administering the clearing 
regulations which have been created under Part V of the Environmental Protection 

Act. Many cases of clearing are exempt from requiring permits under the EP Act as 
they may be approved under other State legislation (e.g WAPC and the clearing for 
urbanisation); 

Department of Planning and WA Planning Commission 

The Department of Planning (DoP), together with the Western Australian Planning 

Commission (WAPC), has primary responsibility for strategic land use planning and 

major decisions on development in the Peel Region.  

The Western Australian land use planning system centralises control in the State 

Government, with Local Governments largely responsible for implementation of lower 

level plans and approvals.  Strategic land use planning and the statutory Peel Region 

Scheme (PRS) which covers most of the Estuary and Ramsar Site, is carried out by the 

DoP for the WA Planning Commission.  The DoP approves subdivisions, amendments to 

Local Government Town Planning Schemes, and controls approvals on most large 

developments. The Department also approves most clearing of native vegetation that 

occurs for urbanisation and other intensive development. 

Department of Water 

The Department of Water (DoW) is the Government’s overarching water resource 

manager and plays numerous roles linked to the planning, use, protection and 

monitoring of groundwater, surface water (e.g rivers and wetlands) and estuarine 

environments.   

In the Peel-Harvey, some of the Department’s key roles are to: 
• monitor water quality and water levels through the catchment; 
• licence groundwater and surface water users, including the Water Corporation;  

• plan for flood protection along the Catchment’s major rivers; 
• plan for the protection and sustainable use of water resources. This includes the 

preparation of drainage management plans on the Coastal Plain; 
• provide non-binding advice to the Department of Planning and Local 

Governments with respect to land use planning and development proposals;  

• assist the Government to implement the Peel-Harvey Water Quality 
Improvement Plan;  

• policy advice to the State Government on matters related to water resources, 

including drainage, sewerage, water resource allocation and water licencing; 
and 

• work with the community to undertake catchment management. 

Despite these responsibilities, the Department has few significant powers and has 

undergone at least four major changes (split or amalgamated with other Government 

agencies) over the past fifteen years.  The Department is a key player in maintaining 

the Peel-Harvey community’s interest in catchment management. 
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Environmental Protection Authority 

The Environmental Protection Authority (EPA) provides independent advice to 

Government and others in regard to many aspects of environmental protection. In the 

Peel-Harvey, the EPA has: 

• An Environmental Protection Policy for the Peel-Harvey Coastal Plain 
Catchment; This was instrumental is encouraging State Government 

departments and Local Governments to consider nutrient management as part 
of their decision-making processes; 

• An Environmental Protection (Swan Coastal Plain Wetlands) Policy which 
protected specific gazetted wetlands in the Region from filling, draining and 
other impacts; and 

• Provided strategic advice in regard to key environmental assets in the Region, 
such as Lake Clifton and regionally significant bushland throughout the Region. 

The EPA independently assesses the impacts of development proposals that may have 

significant environmental impacts, and provides advice to the Minister for the 

Environment. The EPA operates at a very strategic level and the community is often 

concerned that it has very limited impact on local level issues.  

Water Corporation of Western Australia 

The Water Corporation is a State Government corporatized body which provides 

water, sewerage and drainage services.  In the Peel-Harvey Catchment, this service 

includes the management of over 1000 kilometres of drains and waterways that make 

up the three gazetted drainage systems that that transport nutrients into the Peel-

Harvey Estuary. The Water Corporation is licensed to manage the drainage system to 

maintain a standard of water conveyance but is not required to carry out any works or 

management to reduce nutrients flowing into the Estuary. The State Government has 

refused to require or fund the Water Corporation to manage for nutrients in the 

gazetted drainage system. The Water Corporation carries out the drainage 

management function as a Community Service Obligation. 

The Water Corporation also provides reticulated deep sewerage to many of the 

urbanised parts of the catchment, and managers the forested public water supply 

dam catchments in the Darling Ranges.  
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6. Priorities for Catchment Projects  

Table 8 provides details of projects that are considered necessary to achieve a healthy 

catchment. Table 8 has been prepared by the report author and reviewed at a 

meeting of the Peel-Harvey Catchment Council held on 13 January 2011.     

The projects have been compiled from a variety of sources, and most have been 

previously identified in other catchment studies. Key sources were: 

• Science Strategy for the Peel-Harvey Estuary (Rogers, Hall & Valesini, 

2010); 

• Water Quality Improvement Plan for the Rivers and Estuary of the Peel-

Harvey System – phosphorus Management (EPA, 2008); 

• State of Play Peel-Harvey Eastern Estuary Catchment Environmental 

Assessment Report on Phases 2 and 3 (URS, 2009b); 

• Peel-Yalgorup Ramsar Site Management Plan (PHCC 2009); 

• Peel-Harvey Catchment NRM Plan (Land Assessment, 2005); 

• Drainage Reform Plan – Peel-Harvey Coastal Catchment Volume One – 

Policy and Governance Discussion paper (PHCC, 2007); and 

• Discussion with officers of the PHCC and Government agencies.  

A preliminary categorisation of projects into ‘Core Enabler Projects’ and Other Priority 

Projects, has been undertaken.   

All proposed projects in Table 8 are conceptual at this stage and have undergone 

limited assessment of feasibility and priority (e.g practical issues, support of partners, 

value for money, effectiveness and avoidance of duplication etc).  

Core Enabler Projects 

Core Enabler Projects are considered initiatives that are central to achieving a healthy 

catchment and underpin Priority Projects.  Some of these are considered a priority for 

the PHCC to pursue or in which to continue involvement.   

The nine recommended Core Enabler Programs are: 

1. Prepare a Catchment Management Plan (CMP) for the Peel-Harvey Catchment 
2. Design and Implementation of a Monitoring, Reporting and Communications 

Framework for the Catchment 
3. Development of a Business Case for  Peel-Harvey Catchment Management 
4. Design and Implementation of a Peel-Harvey Catchment Governance 

Framework 
5. Peel-Harvey Catchment  Sustainable Land Development Program 

6. Implementation of the Peel-Harvey Estuary Science Strategy starting with Senior 
Scientist Appointment 
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7. Development of the Peel Waterways Institute 
8. Development and Delivery of Catchment Projects – Catalysing Action between 

Government, Industry and the Community 
9. Catchment Community Engagement Project – Supporting Direct Community 

Involvement in Management of the Catchment Environment. 

A brief description of the background to each project is included in Table 8. Some of 

the projects are presented as a number of phases given their complexity and size. 

Each of the Core Enabler projects has been selected for their fundamental importance 

to the future of the Estuary and catchment. There are significant inter-relationships 

between each of the projects and this should be taken into account when designing 

specific projects or investment proposals.  

Priority Projects 

A further 51 projects have been proposed as Priority Projects.  These have been 

grouped under the following: 

B. Estuary-Focused Projects (Estuary and Lower Rivers) 

C. Ramsar- Focused Projects 

D. Catchment-Scale Projects 

D.1 Rural Land Use 

D.2 Urban and Industrial Land Use 

D.3 Water Resources - Drainage Reform 

D4. Water Resources – Watercourses and Wetlands 

D5. Water Resources – Other Projects 

D6. Natural Areas and Biodiversity 

D7. Coastal and Marine 

Priority Projects have been drawn from previous initiatives, and have generally been 

reproduced as originally recommended.  The source of these projects is referenced in 

Table 8. Some of these projects may have been partially implemented.  

Preliminary ranking 

All projects have also been assigned a relative ranking based on importance to 

achieving a healthy catchment (1 = highest importance, 4 = lowest relative 

importance).  The rankings are preliminary only, and are based on limited assessment 

within the scope of this report. 

Many of the projects could be further defined and split into numerous other 

components. Other projects may be able to be amalgamated with others. This can 

occur as part of the evolution of Table 8. 
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Regional Development Australia’s criteria 

Regional Development Australia (RDA) have advised the Peel-Harvey Catchment 

Council that projects which meet the following criteria may be priorities for funding 

under the forthcoming Regional Infrastructure Fund.  Eligible projects will need to be: 

• Strategic  

• Innovative 

• Go across borders/boundaries (LGA or RDA) 

• Supported by evidence 

• Have partnership funding from State/Local Government or private enterprise 

Projects with an “*” in the left most column (near the project number), are considered 

to have a high chance of being able to meet the above Regional Infrastructure Fund 

criteria. This assessment is to be considered preliminary at this early stage of the project 

development process. 
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Table 8: Projects recommended to achieve a healthy Peel-Harvey Catchment.   

No. Proposed project 
title 

R
a
n
k
 

Project description Source Lead group 
(partners) 
Status 

 A. CORE ENABLER PROJECTS  

1* PREPARE A 

CATCHMENT 
MANAGEMENT 
PLAN (CMP) FOR 

THE PEEL-HARVEY 
CATCHMENT 

 

1 The need for a Catchment Management Plan still remains, and is based 

on Ministerial Conditions (Minister for Environment, 1989) and confirmed 
by the EPA in 2003 (EPA, 2003).   
 

The Peel Region Scheme also refers to the ability of the WA Planning 
Commission to take into consideration any catchment management 

plan, approved by the Commission, when considering an application 
for planning approval (Government of Western Australia, 2010b).  
 

A CMP would be Strategic, cross-boundary and must be scientifically 
based.  

 
The challenges would be to ensure that key stakeholders still see the 
need for a CMP and then ensure it can be implemented (e.g by new 

developments). 
 

The CMP project could be approached as a phased project. 
 
Note: Various actions in PHCC 2005 NRM Plan aim to support better 

NRM planning and implementation across catchment and 
stakeholders.  

 

 Status: not 

active 
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No. Proposed project 
title 

R
a
n
k
 

Project description Source Lead group 
(partners) 

Status 

1.1* Phase 1: Scoping 
and Feasibility 

Study to Develop a 
Peel-Harvey 
Catchment 

Management Plan  

1  Build support for, and scope the requirements of a Catchment 
Management Plan (who would endorse the Plan, what status would the 

Plan have, How is the plan upheld by the EPA, DoP/WAPC, DoW and 
others?) 
 

  

1.2* Phase 2: 

Catchment 
Management Plan 
Preparation Project  

1 • Development of a Catchment Management Plan.   

• Objectives of the Plan (protection of environmental values); 
• Targets for management of environmental values (incl. WQIP 

targets); 

• Policies by land use or environmental asset; 
• Links to report card and M&E 

 

  

2* DESIGN AND 

IMPLEMENTATION 
OF A MONITORING, 
REPORTING AND 

COMMUNICATIONS 
FRAMEWORK FOR 
THE CATCHMENT 

 
 

1 Current water quality monitoring indicates that the condition of the 

Estuary and lower rivers is likely to be worsening (Rogers et al, 2010). 
Projected urban and industrial development is likely to result in a further 
decline in condition (EPA, 2003, pg 29; Rogers et al, 2010).  

 

A Monitoring, Reporting and Communications Framework, is 
fundamental to improvement of management and maximising returns 

on investments. A sound funding base/mechanism has been a key 
barrier to achieving a better environmental monitoring system for the 

framework.  However, the absence of a long-term monitoring program, 
even for water quality, means that we will never know if measures to 
reduce nutrients are working or how close the lower rivers may be to 

collapse.  

Rogers eta l 

(2010) 
Rec 1 (i) – 
(v);  

 
PDC 2010 
Project 3.5  

(specifically 
to 

implement 
the 12 
programs 

for the 
Ramsar Site; 

Status: Not 

active. 
 
System of 

LMUs for 
water 
quality 

monitoring 
at a 

catchment 
loads scale 
requires 

$250,000 
per annum. 
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No. Proposed project 
title 

R
a
n
k
 

Project description Source Lead group 
(partners) 

Status 

The framework should include a large communications component to 
raise the community’s awareness of the Estuary’s condition and the 

actions that they can take to protect the Estuary and catchment. 

 

A phased approach may be warranted to build up support for a 

monitoring and reporting program prior to full-scale scoping and 
costing. This may also include garnering support for research required to 
support the monitoring framework. 

 
Notes:  

There are three core monitoring priorities: 
1) Estuary health and resilience – to track the Estuary’s condition over 
time, and loads entering the Estuary’s three main river systems; this will 

track performance against WQIP targets and EPP policy target; 
2) Monitoring of additional areas and parameters to meet Ramsar 

obligations, and  
3) Catchment health – parameters to be determined.  
 

The monitoring program should be developed to incorporate: 
1) Recommendation 1of Science Strategy;  

2) Monitoring and Evaluation Guide for the Peel-Yalgorup Ramsar Site – 
this consists of 12 monitoring programs (Hale, 2008); 
3) Actions 11.5 and 11.6 of Land Assessment (2005) 

 
Notes from Peel Region Priorities (PDC, 2010):  

“The PH coastal catchments initiative, undertaken from 2003 to 2006 

Hale (2008) 
and PDC 

2101 
(Project 3.7) 
Implementa

tion of the 
Science 
and 

Research 
Plan 

 
Future 
Actions 11.5 

and 11.6 
(Land 

Assessment, 
2005) 
 

Regular 
reporting to 

the 
community 
- Rogers eta 

l (2010) 
Rec 6 

(Estuary) 
 

(PDC, 2010) 
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R
a
n
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Project description Source Lead group 
(partners) 

Status 

designed and established a water quality monitoring network of 
automated load measuring units (LMU). The network allows catchment 

managers to adequately monitor the nutrient inputs entering the Peel 
Harvey Estuary identify their origins within the catchment, and ultimately 
measure the effectiveness of the water quality improvement program 

implementation. Ongoing funding to operate this water quality 
monitoring network is essential to allow the true adaptive management 
of the internationally significant Peel Harvey history and maximise the 

effectiveness of the large public investment made in the system since 
1992”. 

 
 

Business 
case for 

monitoring 
and 
research - 

Rogers et al 
(2010) 
Rec 12 

 
The PHCC 

2005 NRM 
Plan – 12 
actions to 

improve M& 
E across the 

board - 
Future 
actions 12.1 

– 12.12 
(Land 

Assessment, 
2005). 
 

Future 
actions 12.1 

– 12.12 
(Land 
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Project description Source Lead group 
(partners) 

Status 

Assessment, 
2005) 

2.1* Phase 1: Designing 
a Monitoring, 
Reporting and 

Communications 
Framework for the 

Catchment  

1 • Build support for the need for a monitoring and reporting 
program. (Prepare a draft directions paper or similar).  This could 
also include publishing a preliminary Catchment report card 

using available data.   
• Project should cover Estuary, Ramsar Site and wider Catchment 

 

  

2.2*  Phase 2: Technical 

scoping of a 
Monitoring, 
Reporting and 

Communications 
Framework for the 

Catchment  

1 Scope and cost the monitoring framework 

 

  

2.3* Phase 3: 
Implementation of 

a Monitoring, 
Reporting and 

Communications 
Framework for the 
Catchment 

1 Implementation and release Catchment Report cards to the 
community on a regular basis. 

 

  

3* DEVELOPMENT OF A 
BUSINESS CASE FOR 

PEEL-HARVEY 
CATCHMENT 

MANAGEMENT 

1 This project is to develop and put in place a business model, including 
mechanisms of sustainable funding, for management of the Peel-

Harvey Catchment. There is currently no catchment manager. 
Consequently, management of the Estuary, Ramsar Site and 

catchment is neither co-ordinated or adequately resourced. This 

PDC (2010 – 
Priority 3.2),  

 
URS (2009a) 

– 

Status: 
active. 

PHCC 
started 

business 
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(partners) 

Status 

project should include securing ongoing funding (as recommended in 
Priority 3.2 of PDC (2010) for a base level of service.  

 

Key roles for a catchment manager are: 

• Increasingly the standard of public policy and development in 
the catchment; 

• Interpreting public policy as it applies to the local context; 

• Brokering NRM projects between government agencies and 
others;  

• Encouraging and involving industry, local governments and 
landholders in NRM,   

• Delivering large NRM projects, including on-ground works; and  

• Expertly and independently representing the interests of science 
and public to achieve a healthier catchment. 

These roles are not provided by any one government agency or 
community organisation. This has been recognised by independent 
consultants to the South West Catchments Council (URS, 2009a) and the 

Peel Development Commission (PDC, 2010).  
 
The PHCC has commenced work on a related project, namely the 

preparation of a business plan for the PHCC, but this may be narrower 
in scope.  

 
 

Recommen
dation 2 

and  
(Ongoing 
support 

need for a 
bridging 
organisation 

such as 
PHCC, 

including 
funding 
commensur

ate with the 
scale of the 

problem) 

planning 
process in 

2011. 
 
Ongoing 

funding of 
PHCC 
$250Kpa 

(PDC, 2010) 
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R
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Project description Source Lead group 
(partners) 

Status 

4* DESIGN AND 
IMPLEMENTATION 

OF A PEEL-HARVEY 
CATCHMENT 
GOVERNANCE 

FRAMEWORK 
 

1 A governance framework for catchment management is fundamental 
to reducing nutrient loads entering the Estuary and achieve more 

sustainable development. Linking land use planning decisions to water 
quality targets is a key part of the governance framework. 
 

A governance framework has been identified as a Regional Priority 
(PDC, 2010) and a priority of the Science Strategy (Rogers et al, 2010).  
 

It is suggested that the project be phased, and undertaken in such a 
way as to complement (and not threaten) the other Core Enabler 

Projects.  Implementation of a governance framework is politically 
sensitive and may not happen for a number of years.  
 

The governance framework should include: 
1. Overarching policy or statutory framework for a statutory (?) 

body and a catchment manager; 
2. Reference to the objectives and development standards 

included within a agreed Catchment Management Plan; 

3. Reporting framework for all relevant decision makers (Local and 
State Government and catchment manger – e.g PHCC); (Rec 

8(i) – 8(iii) – Rogers et al, 2010); 
4. Base funding mechanism/supply; (Rec 10, Rogers et al, 2010) 
5. Agreed forward-planned works program. 

 

PDC,(2010) 
and Rogers 

(2010) 

Status:  
Not active; 

models 
presented 
to State 

Govt in 
2009. 

4.1* Phase 1: Raising 

awareness and 
scoping a 

1 Encourage public discussion on the need and possible characteristics 

of a Peel-Harvey Governance framework. E.g Discussion Paper, One-
day Workshop, political buy-in. 
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Governance 
framework for the 

Peel-Harvey 
Catchment 

 
 

4.2* Phase 2: Technical 

development and 
consensus building 

for a Peel-Harvey 
Catchment 
Governance 

framework 

1 Build technical case for a Peel-Harvey governance framework 

(including need, scope and status of a catchment management plan) 
and develop political and agency support for this framework as part of 

the project.  Part of this phase of the project could be to build support 
for a Catchment Management Plan, or this could be an independent 
project. Raising the catchment community’s support for the need for 

better governance could also be incorporated. 
 

  

4.3* Phase 3: 
Establishment of a 

Peel-Harvey 
Catchment 
Governance 

framework 

1 Contribute to, and get involved in establishment of the governance 
framework as support and opportunities arise.  This could be broken 

down into a number of other phases, subject to political support and 
processes.  
 

 

  

5* PEEL-HARVEY 

CATCHMENT  
SUSTAINABLE LAND 
DEVELOPMENT 

PROGRAM 
 

 

1 Integrating land use planning and NRM, especially with water quality 

targets, is an ongoing task, and is a priority given that the catchment 
population is planned to triple in the next twenty years.  
 

 Conversion of land to residential and industrial use poses the single 
biggest threat (and opportunity) to achieving water quality targets. 

 
Current strategic land use planning in the catchment is creating 
expectations that development can be made environmentally 

Future 

Actions 10.1 
– 10.21 
(Land 

Assessment,
2005) 

 
Future 
Action 3.14  

Status: Not 

active  
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acceptable in many areas where this is unlikely to be the case given 
current technologies and economics (e.g large areas immediately east 

of the Estuary), or does not convey the seriousness of the constraints.  
Land which is severely constrained should be identified as such before 
further private investment risks creating serious future problems in the 

lower rivers and Estuary.  
 
A six-component program is presented to address this key issue using 

previous work by the Departments of Water and Environment and 
Conservation and integrate NRM issues into the land use planning 

system.  
  
 

Note: Twenty-one (21) actions in the PHCC 2005 NRM Plan support 
integration of NRM and land use planning. 

- ASS risks 
(Land 

Assessment, 
2005) 

5.1*  Protection of  
regionally 

significant bushland 
and wetlands 
project 

1 Identify natural areas (e.g bushlands and wetlands on private lands 
which are regionally significant, and the mechanism to be used to 

protect these areas (following on from Peel Sector, Swan Bioplan, EPA, 
2010). (i.e. Peel Region Bush Forever process) 
 

 Status: 
Swan 

Bioplan 
released 
Dec 2010, 

no funds to 
implement 
protection 

5.2* Project to identify 
and map land 

significantly 
constrained by 

1 Previous studies have compiled mapping of environmental constraints 
in the catchment, but have not assessed where these constraints are so 

significant that development may be difficult to achieve (e.g studies 
such as URS (2008 & 2009b) & Department of Water (2010c). 

 Status: 
Inactive; 

Eastern 
Estuary 
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environmental 
features or 

environmental risks 

Identification of  areas in the catchment which are so severely 
constrained by natural features, risks, or provision of ecosystem 

functions should be undertaken at a regional scale to create greater 
certainty for investment and design of developments (e.g. issues such 
as waterlogging, ASS, proximity to sensitive ecosystems and risk of 

nutrient movement),  

Environ-
mental 

Study 

5.3* Linking 

environmental 
targets to land 
precincts project 

1 Project to link environmental targets to land precincts. Identification of 

the relevant environmental targets that are to be achieved in specific 
parts of the catchment where development may be proposed (with 
respect to water quality, WSUD, retention of native vegetation, 

revegetation and ecological linkage, behaviour change etc). 
 

  

5.4* Coordination of 
environmental 

objectives 
integration into 
strategic land use 

plans and 
subsequent 
structure plans 

1 Amend all subsequent land use plans accordingly (e.g sub-regional 
plans), or ensure that District Structure Plans incorporate these 

requirements. 
 

  

5.5* Better 
development 

standards project 

1 Build support amongst Government agencies to incorporate PHCC 
Development Standards and/or work with the land development sector 

to encourage adoption (e.g development star-rating system).  
 

 Status: 
PHCC have 

prepared 
draft 

develop’mt 
guidelines 
manual 



Catchment condition and priorities, Peel-Harvey Catchment, 2011 

 

  Page 62 

 

No. Proposed project 
title 

R
a
n
k
 

Project description Source Lead group 
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(2010) 

5.6*  Development 

auditing and 
reporting project 

1 Define clear auditing and performance review process to ensure 

developers comply with catchment plan targets (not just subdivision 
conditions) and link land development into long-term monitoring and 
evaluation frameworks.  

  

6* IMPLEMENTATION 
OF THE PEEL-

HARVEY ESTUARY 
SCIENCE STRATEGY 

STARTING WITH 
SENIOR SCIENTIST 
APPOINTMENT 

1 Ongoing appointment of a senior scientist to ensure management of 
the Estuary, Ramsar Site and Catchment is science-based 

Rogers et al 
(2010) 

Rec 2 

Status: Not 
active. 

6.1* Appointment of a 
Senior Scientist to 

the Catchment 

1 This is considered the highest priority of all recommendations in the 
Science Strategy for the Peel-Harvey Estuary (Rogers et al, 2010). The 

senior scientist would be responsible for, among others, integrating 
science into catchment management, and facilitating co-investment 
and funding for monitoring and research. 

  

7* DEVELOPMENT OF 
THE PEEL 

WATERWAYS 
INSTITUTE 

 

2 Establish a Peel Waterways Institute for research, education and tourism 
related to water quality protection. 

 
Notes:  

1. A Feasibility Study for the establishment of a Peel Waterways 
Institute has been undertaken for the Peel Development 
Commission.  

2. The PWI is planned to have education, research and tourism 
components – and be commercially viable. 

3. The likely benefit of an Institute to achieving a healthy catchment 

(Everall 
Consulting 

Biologist, 
2002) 

 
Future 
action 11.7 

(Land 
Assessment, 

2005) 

Status: Not 
active 

 
$13.9 m 

capital cost 
(2008)  
(PDC, 2010) 
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Status 

is real, but should be carefully considered in terms of the other 
priorities identified in Table 8.  

8* DEVELOPMENT AND 
DELIVERY OF 
CATCHMENT 

PROJECTS – 
CATALYSING 

ACTION BETWEEN 
GOVERNMENT, 
INDUSTRY AND THE 

COMMUNITY 

1 Many successful projects are due to the work of the PHCC in bringing 
together government, industry and community to deliver projects that 
would otherwise not take place.  This work: 

1. Leverages investment from the private and public sectors; 
2. Builds social capital; and  

 Get work undertaken on the ground. 
This project has strong links to Project 3 (Catchment Management 
Business Case) 

PHCC, 2011, 
unpubl.) 
URS, 2009a 

Status: 
Active.  
PHCC staff 

developing 
projects 

with DoW 
and others. 

9* CATCHMENT 

COMMUNITY 
ENGAGEMENT 

PROJECT – 
SUPPORTING DIRECT 
COMMUNITY 

INVOLVEMENT IN 
MANAGEMENT OF 
THE CATCHMENT 

ENVIRONMENT 

1 The network of Landcare Officers that support the community from the 

1990s to 2009 is no longer funded through NRM. There is a need to 
provide a base level of funding for at least 3 catchment centres in the 

region (Hotham, Mundijong & Waroona).  An immediate need is the 
Hotham catchment, where $100,000 is required to engage industry.  
There is decade-long local government commitment to the long-term 

community support model. 
In URS (2009a): The development of grass roots extension to change the 
behaviours and knowledge of people in the catchment is an on-going 

need. At present there does not appear to be the political/government 
commitment to the provision of extension services to landowners. 

Delivery of extension might be achieved through regional or sub-
regional resource management or catchment groups.  
Thirteen (13) actions are identified in the PHCC 2005 NRM Plan related 

to this Project. 
 

PDC 2010 

(Project 3.6)  
 

URS (2009a) 
Rec. 9. 
 

Future 
actions 13.1 
– 13.13 

(Land 
Assessment, 

2005) 

Status: 

Marginal 
funding for 

all of 
Region’s 3 
landcare 

centres. 
Hotham 
Landcare 

Centre 
closed, and 

Waroona 
Centre 
part-time. 
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 B. ESTUARY-FOCUSED PROJECTS (Estuary and lower rivers)  

10* Develop Estuary 

models to inform 

development 

decision making 

and estuarine 

management 

2 Either a “Coupled hydrodynamic, biogeochemical & ecological 

model”(quantitative, predictive, higher cost) or “Estuarine health 

indices model” (low predictive capacity lower cost).  

  

Rogers eta l 

(2010) 

Rec 4 (i) – 

(iv) and 5 

and PDC 

2010 

(Project 3.8) 

 

URS (2009a) 

Recommen

dation 1 

Status: Not 

active 

11 Carry out priority 

estuarine scientific 

studies to support 

catchment 

management, 

including studies to 

assess the role of 

sediment in delivery 

2 The Science Strategy lists nine areas in which current gaps of 

knowledge are required to be addressed to management of the 

Estuary.  

 

An additional research and monitoring priority is assessment of the role 

of sediments in delivery of nutrients to the Estuary and lower rivers. This is 

recognised in the Science Strategy but has been given a low priority in 

Rogers et al 

(2010) 

Rec 3 

Status: Not 

known. 
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of nutrients to the 

Estuary and lower 

rivers. 

research to date (Jan Star, pers. comm., 2011). 

12 Project to reduce 

boating impacts on 

Estuary and lower 

river water quality, 

including provision 

of pump-out 

facilities for boats 

4 Actions in PHCC 2005 NRM Plan to provide pump out facilities for boats 

and improve enforcement of boat speed and discharge regulations.  

Future 

actions 3.16 

– 3.18 (Land 

Assessment, 

2005) 

Status: Not 

known 

 C. RAMSAR- FOCUSED PROJECTS  

13* Coordination of 

implementation of 

the recommended 

Strategies and 

Actions of the Peel-

Yalgorup Ramsar 

Site Management 

Plan (PHCC, 2009) 

2 Collaborative implementation of the Peel Yalgorup Ramsar 

Management Plan (and all wetlands in the Ramsar Site). 

 

Includes implementation of the draft Monitoring and Evaluation Guide 

(Hale, 2008, unpubl.) 

 

Notes PDC, 2010): ‘The complex nature of the system with respect to 

the ecology, land tenure and landholders/agencies with management 

PDC 2010 

(Project 

3.17) 

 

Future 

action 3.19 

(Land 

Assessment, 

Status: 

Active, 

PHCC, but 

marginal 

resources 

available. 

 

$64,000 
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responsibilities mean a collaborative approach is required.  This 

approach is also recommended by the Ramsar secretariat of the wise 

use of wetlands, is supported by the Australian government and 

reflected in the Peel-Yalgorup System Management Plan. The PHCC 

has played this role over the past 3 years through Australian 

Government funding.” 

2005) (PDC, 2010) 

14 On-ground works to 

implement Ramsar 

Management Plan  

3 Including implementation of management plans for all Ramsar 

wetlands.  Specific works are yet to be compiled from all management 

plans 

 Status: 

active, but 

not 

coordinat’d 

15 Implementation of 

the Serpentine River 

Management Plan 

Stage 1: Goegrup 

Lake to Barragup 

Bridge 

4 Funding is required to enable implementation of remaining 

recommendations from the management plan. This includes foreshore 

stabilisation, revegetation, weed management and works 

coordination. 

Water and 

Rivers 

Commission

, (1998)  

 

PDC 2010 

(Project 

3.9), 

 

Status: 

Inactive  

State, 

Commonw

ealth, 

$310,000  

(PDC, 2010) 
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16 Implementation of 

Goegrup and Black 

Lake Action Plan 

4 The Management Plan includes 54 recommendations to restore and 

protect Goegrup and Black Lakes and nearby wetlands (Ecoscape 

Australia Pty Ltd & R & E O’Connor Pty Ltd, 2006). 

(Ecoscape 

Australia Pty 

Ltd & R & E 

O’Connor 

Pty Ltd, 

2006) 

Status: Not 

known 

17 Implementation of 

the Lake Clifton 

thrombolite Interim 

Recovery Plan and 

preparation of a 

comprehensive 

recovery plan 

2 An Interim Recovery Plan was prepared in 2004 (Luu, Mitchell & Blyth, 

2004.). 

 

A full recovery plan needs to be prepared and implemented. May 

include land purchase which may be eligible for funding through 

National Reserves Scheme. 

PDA 2010 

(Project 

3.10) 

 

Luu, Mitchell 

& Blyth 

(2004.) 

 

 

State, local, 

Commonw

ealth, 

$230,000 

per annum 

for three 

years 

($695,000)  

(PDC, 2010) 

18 Yalgorup National 

Park Management 

Plan 

4 The Plan includes actions to give greater protection to Lake Clifton, 

Lake Yalgorup, the Thrombolite ecological community and the broader 

CALM 

(1995) 

Status: 

Unknown 
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implementation 

project 

National Park environs. 

19 Lakes Mealup and 

McLarty Protection 

Project 

4 Implement the actions of the: 

• Lake McLarty Nature Reserve Management Plan; 

• Lake Mealup Interim Management Guideline (DEC & Lake 
Mealup Preservation Society, in prep); and 

• Lake Mealup Covenanted Bushland Management Plan (Lake 

Mealup Preservation Society & National Trust, 2003) 

 Status: DEC 

active in 

Lake 

Mealup. 

 D. CATCHMENT-SCALE PROJECTS 

20* Indigenous culture 

and heritage 

project – supporting 

the involvement of 

the Traditional 

Owners in 

catchment 

management and 

awareness-raising 

2 Encourage greater involvement of Traditional Owners in NRM. Future 

actions 15.1 

– 15.4 (Land 

Assessment, 

2005) 

Status: Not 

known 

21* Catchment 

community 

awareness-raising 

2 This project is linked to Core Enabler Projects 2 and 9 and Priority Project 

34.  There is a recognised need to increase the awareness of those 

living in the catchment that they live in proximity to an Estuary of global 

PHCC 

(2011, 

unpubl.)  

Status: Not 

active 
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project significance and catchment with many outstanding natural features.  

22 Prepare a Nitrogen 

version of WQIP for 

the Estuary 

3 The need for a WQIP-N should be reconsidered and if required 

prepared as soon as possible (URS, 2009a)  

 

URS (2009a) 

Recommen

dation 4 

Status: Not 

active 

23 Carry out a 

performance audit 

of WQIP and other 

key government 

Peel-Harvey 

commitments 

3 Via EPA, request audit of the Phosphorus-WQIP. Review should establish 

benchmark for future audits and reporting.  

Rogers eta l 

(2010) 

Rec 7 

Status: 

active.  

PHCC 

reviewing 

WQIP 

actions and 

recs. 

24* Climate change 

adaptation and 

opportunities 

program 

2 Various actions in PHCC 2005 NRM Plan aim to support opportunities in 

sequester carbon on rural lands, research into climate change impacts 

Future 

actions 8.1 – 

8.9, 11.19 

(Land 

Assessment, 

2005) 

Status: Not 

known. City 

of 

Mandurah 

preparing  

risk analysis 

      

D.1 RURAL LAND USE 
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25 Rural fertiliser 

management 

project and 

compliance 

program  

2 The State Government will no longer mandate LWSP fertilisers for coastal 

plain catchment, as per original Fertiliser Action Plan.  

 

However, the advice of the Department of Water (2010a, unpubl.) is 

that the Estuary water quality targets cannot be met unless low water 

soluble phosphate (LWSP) fertilisers are used by all farmers on the 

coastal plain portion of the Peel-Harvey catchment (Peta Kelsey, pers. 

comm. Department of Water.).   

 

Notes: 

1. Action in PHCC 2005 NRM Plan to increase adoption of soil testing 
and ‘farming to soil type.   

2. This project is politically sensitive and needs to be approached in 
full recognition of the science, farming concerns and political 
positions. 

PDC 2010 

(Project 

3.13)  

 

WQIP 

Action 1 

(EPA, 2008) 

 

Future 

Action 3.11 

(Land 

Assessment, 

2005) 

Status: 

State Govt 

support for 

voluntary 

Fertcare 

Program 

State, 

Commonw

ealth and 

industry 

funding, 

$260,000 

(PDC, 2010) 

26* Development of 
commercially 

available rural soil 
amendments 

3 Strategic application of soil amendments is recommended in the WQIP 
(EPA, 2008). This project requires industry to make amendments 

commercially available. 

WQIP 

Action 2 

(EPA, 2008) 

Status: Not 

known 

27* Project to increase 

uptake of best-

3 For example – perennial pastures, effluent management, more efficient 

irrigation systems. This should be pursued vigorously in the interim whilst 

WQIP 

Action 6 

Status: Not 

known 
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practice nutrient 

management by 

farmers, including 

perennial pastures, 

streamlining of 

watercourse, 

effluent 

management, and 

more efficient 

irrigation systems. 

political commitment is achieved for a LWSP fertiliser. (EPA, 2008) 

URS (2009a) 

– Rec 1 , 

perennial 

pastures 

28* Strategic 
revegetation of 

agricultural lands 
project to achieve 
productivity, 

biodiversity and 
water quality 
objectives. 

4 Identify strategic areas for reafforestation of agricultural land and 

develop subsequent financial incentives for revegetation projects. 

WQIP 

Action 7 

(EPA, 2008) 

Status: Not 

active 

29* Upper catchment 
management 

project – reducing 
the impacts of 

drainage, salinity 
and Acid sulfate 
soils on 

3 Six actions were identified in the PHCC 2005 NRM Plan to increase the 

sustainability of farming practices in the upper catchments (east of the 

jarrah forest) and reduce impacts of drainage, salinity and ASS on 

downstream assets.   

Future 

actions 1.1 – 

1.6 from  

Land 

Assessment 

Status: Not 

active 
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downstream 
environments.   

(2005) 

30 Upper catchment 
soil protection and 
water 

management 
project  

4 Actions identified in the PHCC 2055 NRM plan to protect soil resources, 

reduce erosion and establish deep-rooted vegetation. 

Future 

actions 2.1 – 

2.4, 3.7, 3.8 

Status: Not 

active 

31* Upper catchment 
agricultural 

diversification 
project, including 
linkages to 

Integrated Wood 
Processing Plant in 

Narrogin  

3 Actions identified in the PHCC 2055 NRM plan to encourage 

diversification and opportunities around Integrated Wood Processing 

Pilot plant in Narrogin. 

Future 

actions 2.5  

- 2.6 

Status: Not 

active 

32* Agricultural Impacts 
and diversification 

research project  

3 For example, alternative farming systems to achieve better water 

management, develop EMS for agricultural uses, fertiliser use, carbon 

sequestration in farming systems. 

Future 

Actions 11.1 

– 11.4 (Land 

Assessment, 

2005) 

Status: Not 

active 

33* Improved on-farm 
water 

management 
project 

4 Better control and use of surface runoff within farming. Future 

action 3.9 

Status: Not 

active 

34 Zero-discharge 2 Project to support producers to meet zero discharge target for nutrients WQIP Status: Not 
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No. Proposed project 
title 

R
a
n
k
 

Project description Source Lead group 
(partners) 

Status 

project for intensive 
agricultural 

producers   

from licensed agricultural premises. Currently must meet 0.1 mg/l 
Phosphorus discharge standard. Work towards a zero discharge 

approach. This action also supported by an action in PHCC 2005 NRM 
Plan. 

Action 5 

(EPA, 2008) 

 

Future 

Action 3.10 

(Land 

Assessment, 

2005) 

active 

35 Point and non-point 
pollution sources 

inventory project 

3 Then work with industry and others to develop and implement BMPs. Future 

action 11.9 

(Land 

Assessment, 

2005) 

Status: Not 

active 

D.2 URBAN AND INDUSTRIAL LAND USE  

36* Behaviour change 

program for 
residential owners 

and occupiers 

2 Notes: 

1. Value of behaviour change emphasised by Peta Kelsey, Dept of 

Water for domestic nutrient inputs. 

PDC (2010): 

PDC  2010 

Project 3.4;  

 

WQIP 

Action 3 

Status: Not 

active 

State, 

Commonw

ealth, NRM; 

$400,000 
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title 

R
a
n
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Project description Source Lead group 
(partners) 

Status 

“Recent work conducted as part of, and subsequent to, the Peel 

Harvey coastal catchments initiative has identified the most cost-

effective best management practices required to achieve the nutrient 

reductions needed to ensure viable healthy and resilient Peel Harvey 

Estuary. Funding is now required to grasp the opportunity to develop 

and then implement an appropriate behaviour change program in the 

Peel to ensure the WQIP is implemented successfully (urban fertiliser 

management WQIP action 3)”. 

(EPA, 2008) 

 

Future 

Action 3.13 

(Land 

Assessment, 

2005) 

per year 

over three 

years 

(PDC, 2010) 

37 Reticulated 

sewerage 

retrofit project for  

existing urban areas  

2 • All new homes in new urban development to continue current 
mandatory practice that they must be connected to reticulated 
sewerage. 

• In fill sewerage provision for all unsewered urban areas, with 

mandatory connection 

• All new homes in new non-urban development to be connected 

to reticulated sewerage or ATU. 

• Amend where necessary and continue to implement and more 

actively enforce State Planning Policy (SPP) for the Peel-Harvey. 

WQIP 

Action 8 

(EPA, 2008) 

Status: Not 

known 

38* Urban soil 

amendment 

research and 

development 

2 • Engage a university, perhaps through doctorate studies, to 

research the effectiveness, application rate and methodology of 

handling soil amendments in urban development. 

WQIP 

Action 9 

(EPA, 2008) 

Status: Not 

active 
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title 

R
a
n
k
 

Project description Source Lead group 
(partners) 

Status 

project • All new development to remediate soil in accordance with Peel-

Harvey Coastal Catchment Water Sensitive Urban Design 

Technical Guidelines. 

• Regulate, either through strengthening existing policy (EPP or SPP) 

or new regulations, to require the use of soil amendments in 

urban development approvals. 

39* Project to integrate 
new water 

management 
measures into local 

planning policies, 
strategies, planning 
conditions and 

State policies 
(technology-

transfer) and Water 
Sensitive Urban 
Design 

2 • Local government to incorporate the relevant recommended 

actions and measures into local planning policies, strategies and 

planning conditions. 

• Other decision-making authorities also to take a lead role in 

incorporating best management practices including water 

sensitive urban design principles, criteria and outcomes in its 

strategic landuse planning, policies, structure plans and 

subdivision conditions in accordance with the State Planning 

Policy (Peel-Harvey) (SPP) and the Environmental Protection 

(Peel-Harvey) Policy (EPP).  

• Government to amend, where necessary, the SPP and EPP to 

reflect the Plan’s recommendations. 

WQIP 

Action 10 

(EPA, 2008) 

WQIP 

Action 11 

(EPA, 2008) 

Future 

Action 3.12 

(Land 

Assessment, 

2005) 

URS (2009a) 

Recommen

dation 1 

Status: Most 

Local 

Govt’s 

have 

adopted 

policies. 

Perform’ce

Review 

required 
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title 

R
a
n
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Project description Source Lead group 
(partners) 

Status 

40 Retrofitting existing 
Wastewater 

Treatment Plants 
(e.g Waroona 
WWTP) to meet 

current best-
practice effluent 
discharge 

standards 

2 Identified as a priority by both the EPA in WQIP and PDC. Priority is areas 

closest to rivers, estuaries and with highest groundwater levels 

PDC 2010 

(Project 

1,26); 

 

WQIP 

Action 4 

(EPA, 2008) 

Status: Not 

known.  

Water Corp 

assessing 

options for 

Waroona 

WWTP. 

41* Acid Sulfate soils 
(ASS) management 
research project – 

reducing the 
impact of ASS 

related to 
development in 
susceptible areas 

2 Increased research into ASS and methods to reduce their impact, when 

drained on water quality 

Future 

action 11.8 

(Land 

Assessment, 

2005) 

Status: Not 

known.   

 

D.3 WATER RESOUCES - DRAINAGE REFORM 

42* Drainage Reform 

Program – Projects 
to reduce the 

nutrient pollution 
that enters the 

2 Artificial drains provide the transport routes for the majority of nutrients 

and pollutants entering the Estuary and Lower Rivers. They also store 

approximately 730 tonnes of the 870 tonnes of phosphorus pollution 

that enters each year (Weaver, Summers, Neville & Lavell, 2006) 

WQIP 

Action 12 

(EPA, 2008) 

Status: Not 

known.   

State, 

$150,000 
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title 

R
a
n
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Project description Source Lead group 
(partners) 

Status 

drainage network 
and increasing the 

nutrients stored in 
the drainage 
network 

Notes from PDC (2010): 

“Coastal drainage draft management response framework: investigate 

the role of drainage network the nutrient assimilation. Redefining the 

objectives for rural drainage management, assess water management 

responsibilities with regard to rural drainage, waste water treatment 

plants, sewer connections and wastewater and stormwater reuse”. 

 

URS (2009a) 

Recommen

dations 1 

and 8; 

 

PDC 2010 

(Project 

3.14) 

per annum, 

(PDC, 2010) 

42.1

* 

Project to trial 

modified drainage 
maintenance 

practices in the 
middle and upper 
coastal catchment 

2 A controlled trial in the catchment of modified gazetted drainage 

management practices. Given the diversity of channel and land use 

scenarios, the trial should be designed as a comprehensive 3-5 year 

project. 

 

Enhance drainage works by incorporating measures t restore some 

natural stream functions and ecological attributes (Land Assessment, 

2005, 3.3) 

Action 1, 

Peel 

Drainage 

Reform 

Plan.  

(PHCC, 

2007); 

 

Future 

Status: Not 

active 
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No. Proposed project 
title 

R
a
n
k
 

Project description Source Lead group 
(partners) 

Status 

Actions 3.1 

and 3.3 of 

the PHCC 

2005 NRM 

Plan also 

addresses 

reforming 

the system 

of 

managing 

drains  

42.2
* 

Development and 

implementation of 

a Regional 

Drainage Policy for 

the Peel-Harvey 

Coastal Plain 

Catchment 

3 This could form part of a Catchment Management Plan, or be 

independently pursued.  

 

The PHCC Drainage Reform Plan recommended that: 

“a Draft Regional Drainage Policy be in place within two years of 

endorsement of this report, and that an interim Regional Drainage 

Advisory Committee is functional within six months of the Policy being in 

place. The policy should be reviewed after five years of operation, in 

light of the above controlled trial”.  

Action 2 

and 4, and 

8. 

Peel 

Drainage 

Reform 

Plan.  

(PHCC, 

2007) 

Status: Not 

active 
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title 

R
a
n
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Project description Source Lead group 
(partners) 

Status 

 

The project should include a public review of drainage system’s 

effectiveness and review of the 3-day drainage rule which is a core 

issue preventing drainage reform to improve water quality: 

 

The PHCC Drainage Reform Plan recommended that: 

“The 72-hour rule (also referred to as the 3-day rule) be reviewed for its 

applicability as a global conveyance standard...., and that potentially 

a new global standard be developed for the Peel-Harvey Coastal Plain 

catchment in light of current and proposed land uses.” 

42.3
* 

Preparation of sub-
catchment 

drainage 
management plans 
projects (four sub-

catchment plans) 

2 The PHCC Drainage Reform Plan recommended that: 

“Trial preparation of at least one Sub-Catchment Drainage 

Management Plan to commence within two years of report 

endorsement. A project outline is provided in Section 14.1 of PHCC 

(2007). 

 

That preparation of all four Sub-Catchment Management Plans be 

completed within four years of report endorsement.” 

Action 3,  

 Peel 

Drainage 

Reform 

Plan.  

(PHCC, 

2007). 

 

Status: 

PHCC 

prepating 3 

sample sub-

catchment 

plans in 

2011. May 

contain 

some 

action on 

drainage 
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No. Proposed project 
title 

R
a
n
k
 

Project description Source Lead group 
(partners) 

Status 

Action 7,  

 Peel 

Drainage 

Reform 

Plan.  

(PHCC, 

2007) 

managemt. 

42.4 Hydraulic capacity 

survey of the rural 

drainage network 

2 Surveying of the gazetted drainage system to establish current 

conveyance capacities. 

 

Note: .(PDC, 2010): 

“The rural drainage network is recognised as a significant pathway and 

storage area for nutrients entering the Estuary. Many studies have 

demonstrated that improved drainage management practices can 

significantly reduce this input” 

 

Action 5,  

 Peel 

Drainage 

Reform 

Plan.  

(PHCC, 

2007)  

PDC 2010 

(project 

3.21) 

 

Status: Not 

active  

State, 

$350,000 

over one 

and a half 

years 

(PDC, 2010) 
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R
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Project description Source Lead group 
(partners) 

Status 

Future 

action 11.12 

(Land 

Assessment, 

2005) 

43* Large-scale 

landscape wetland 

function 

reinstatement 

project (biofilter 

projects) 

2 Reinstatement of large-scale wetlands in strategic areas is required to 

rebuild biodiversity and correct hydrological and nutrient imbalance. 

 

Modify key sections of the drainage network to slow water flow and 

enable implementation of strategies to improve water quality (Future 

Action 3.2, Land Assessment, 2005) 

PDC 2010 

(Project 

3.11) 

 

 

 

 

 

Future 

Action 3.2 

(Land 

Assessment,

2005) 

Status: 

active. 

PHCC have 

trial work 

under 

Filtering the 

Nutrient 

Storm 

project. 

Local, 

state, 

Commonw

ealth and  

industry 

funding, 

$400,000 

over three 
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Project description Source Lead group 
(partners) 

Status 

years 

(PDC, 2010) 

D4. WATER RESOURCES – WATERCOURSES AND WETLANDS 

44* Catchment-scale 
watercourse 

management 
Project to 
rehabilitate and 

protect catchment 
watercourses 

3 This project includes:  

• maintenance of past Rivercare projects on Crown land; 

• monitoring and evaluation of past Rivercare projects; 

• major Rivercare works on all major rivers; 

• seed-funding for streamlining projects on public and private 

lands; 

• protection of first-order creeks in upper catchment; 

• erosion control and bank stabilization works; 

• Fencing and revegetation of watercourses; 

• Preparation of new and review of existing River Action Plans. 

 

WQIP 

Action 13, 

(EAP, 2008) 

 

Action 6,  

 Peel 

Drainage 

Reform 

Plan.  

(PHCC, 

2007) 

 

Future 
actions 3.4 – 

3.6, 3.8, 

Status: Not 

active 
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R
a
n
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Project description Source Lead group 
(partners) 

Status 

3.15, 2.1 – 
2.4 (Land 

Assessment, 
2005) 

45 Project to recognise 

and protect the 
natural values of 

gazetted drains. 

3 The PHCC Drainage Reform Plan recommended that: 

“the State Government’s drainage service provider be requested to 

undertake an exercise in identifying those parts of the gazetted system 

which should be recognised as ‘natural waterways’, and managed 

accordingly, within three years of report endorsement. The exercise 

should include developing a new schedule of maintenance for these 

waterways.” 

Action 9,  

 Peel 

Drainage 

Reform 

Plan.  

(PHCC, 

2007) 

Status: Not 

active 

46 Wetland 

management 

project (outside of 

Ramsar Site)- 

identifying wetlands 

to be protected on 

coastal plain prior 

to land 

development, or in 

rural landscape 

3 Undertake further wetland protection and management projects, 

including fencing of high conservation value wetlands (Conservation 

Category Wetlands). 

Future 

actions 

3.20, 3.21 

(Land 

Assessment, 

2005) 

 

WQIP 

Action 13, 

Status: Not 

active 
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Project description Source Lead group 
(partners) 

Status 

(EAP, 2008) 

D5. WATER RESOURCES – OTHER PROJECTS 

47* Water resource 

management – a 
program to better 
plan for 

groundwater and 
surface water 

resources  

3 Projects to improve management of groundwater and surface water 

resources, and covering private and public use (incl. Plan for Karnup – 

Dandalup); Including climate change implications and Environmental 

Water Provisions (EWPs) 

Future 

actions 4.1 – 

4.5 and 9.5 

– 9.8   (Land 

Assessment, 

2005) 

Status: Not 

known 

48 Project to better 

manage water 
resources 
throughout the 

mining process  

3 Adequate investigations before mining and rehabilitation to protect 

water resources and prevent impacts (offsite changes, ASS formation) 

Future 

actions 4.6, 

4.7 (Land 

Assessment, 

2005) 

Status: Not 

known. 

49* Development of 

Environmental 

Water Provisions for 

the Serpentine, and 

Dandalup Rivers 

and Jandakot, 

Cockburn, 

Rockingham and 

2 Establish EWPs for all major waterways and groundwater areas; 

Research impact of mining and raw material extraction, and climate 

change on stream run-off and ramifications for Swan Coastal Plain. 

 

Environmental water provisions for Serpentine River, Jandakot, 

Cockburn, Rockingham and groundwater areas.  The State requires an 

Future 

action 

11.10, 11.11, 

11.13  (Land 

Assessment, 

2005)  

Status: Not 

known. 

$200,000 

over two 

years 

(PDC, 2010) 
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R
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Project description Source Lead group 
(partners) 

Status 

Karnup-Dandalup 

Groundwater 

Areas.  

understanding of environmental water requirements for these systems 

to better manage the resource, improve planning and allocation 

outcomes (PDC, 2010) 

 

PDC 2010 

(Project 

3.20) 

D6. NATURAL AREAS AND BIODIVERSITY 

50* Development of a 

Regional 
biodiversity 
conservation 

Strategy for the 
Peel-Harvey 

2 Plan(s) to guide the protection, restoration and revegetation of lands 

for biodiversity conservation objectives. This could draw on significant 

work by Swan Bioplan, Greening Australia WA, local biodiversity 

strategies, and SWAEI analysis, tuart Conservation Strategy) 

Adapted 

from Jan 

Star pers. 

comm., 

2010. and 

future 

Actions 9.9 

– 9.10 (Land 

Assessment 

2005) 

Status: Not 

active.  

DEC have 

released 

Swan 

Bioplan with 

no funding 

for 

protection 

of key 

bushland 

areas 

51* Coordination of 

proposed regional 
(terrestrial) 
biodiversity 

3 Implementation of the regional biodiversity conservation plans: 

A comprehensive program to encourage protection of bushland, 

Future 

actions 5.1 – 

5.6  (Land 

Status: Not 

active 
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Project description Source Lead group 
(partners) 

Status 

program wetlands and revegetation for biodiversity.  Assessment, 

2005) 

52* Project to support 
private land 

conservation – 
developing 
incentives for 

revegetation, 
bushland and 
wetland protection.  

3 Private land conservation program (implementing Bioplan). 

 

Develop incentives for revegetation and native vegetation protection, 

tuart conservation (e.g biodiversity offsets and bio-banking) 

PDC 2010 

(Project 

3.15) 

 

 

Future 

Actions 

14.2, 14.4, 

and 14.7 

(Land 

Assessment, 

2005) 

Status: 

Requires 

review of 

existing 

programs. 

 

State, local, 

Commonw

ealth, 

industry, 

$100,000 

per annum 

officer to 

facilitate 

funding 

and 

incentives.  

(PDC, 2010) 
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Project description Source Lead group 
(partners) 

Status 

53 Strategic 
environmental pest, 

weed and plant 
disease 
management 

project 

4 Coordinated regional approach to support local projects (work with 

LGs) 

Future 

action 5.8 

(Land 

Assessment, 

2005) 

Status: Not 

known 

54 Strategic land 

purchases for 
conservation 

project – pursuing 
opportunities to 
protect natural 

areas under the 
National Reserves 

System.  

2 Key sites that may meet this criteria include private land parcels in the 

Dawesville Area  (EPA, 2010b) 

 Status: Not 

active. 

Funding 

through 

National 

reserves 

System 

(Need one-

third 

matching 

funding)  

(PDC, 2010) 

55* Climate change 

and biodiversity 

project – research 

key areas where 

3 Building an understanding of the effects of options the adaptation and 

mitigation strategies continues to be a need. This will build on 

achievements of the Peel climate change adaptation project 

PDC 2010 

(Project 

3.16) 

Status: Not 

active. 

State, local, 
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Project description Source Lead group 
(partners) 

Status 

reduced rainfall 

and climate 

change may be 

causing vegetation 

decline 

Commonw

ealth, 

industry, 

$150,000 

(PDC, 2010) 

D7. COASTAL AND MARINE 

56 Coastal  

management on-

ground works 

program 

3 Various projects identified in PHCC 2005 NRM Plan to implement on-

ground coastal management projects etc 

Future 

actions 6.1 – 

6.5 (Land 

Assessment, 

2005) 

Status: Not 

known 

57 Marine biodiversity 

conservation 

program – on-

ground works and 

awareness-raising 

projects 

2 Various projects identified in PHCC 2005 NRM Plan to protect marine 

biodiversity (e.g on-ground works, pest management, Cockburn Sound 

projects) 

Future 

actions 7.1 – 

7.3 (Land 

Assessment, 

2005) 

Status: Not 

known 

58 Coastal and marine 

management and 
condition 
assessment project  

3 Various actions identified in PHCC 2005 NRM Plan – shoreline change 

near Dawesville Channel, impact of recreational and tourism activities, 

Future 

actions 

11.14- 11.18 

Status: Not 

known 
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Project description Source Lead group 
(partners) 

Status 

state of the marine environment report (Land 

Assessment, 

2005) 

59* Investigation into 
long term 

sustainable sand 
bypassing issues at 

Dawesville channel 
and Mandurah 
entrance channel, 

and resolve funding 
Yunderup channel 

dredging 

4 Notes (PDC, 2010): 

“Priority focus areas: management of dredge spoil, identification of cost 

of dredging and management responsibilities, in the middle impact 

timelines. Ongoing responsibility the management of dredging of 

Yunderup channel needed (currently Shire of Murray).” 

 

PDC (2010) 

Project 3.1 

Status: Not 

known 

Local state, 

around 

$200,000 

per year 

dredging of 

Yunderup 

channel 

(PDC, 2010) 

60* Beach erosion 

modelling project - 

investigate long 

term sustainable 

sand bypassing 

issues at Dawesville 

channel and 

Mandurah 

3 Notes (PDC, 2010); 

1. City of Mandurah plans to undertake appropriate modelling of 

sediment flux nearshore wave climates and other local features around 

six identified erosion hotspots along its 50 km coastline. Modelling will be 

used to fully explore a range of management options to protect the 

coastline against erosion. 

2. Feasibility of installing a fixed pumping system at Dawesville has been 

undertaken and will cost approximately $3 million to construct and 

PDC (2010) 

Project 3.3 

Status: Not 

known  

Local state 

Commonw

ealth. Up to 

$80,000 per 

site.  

(PDC, 2010) 
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Project description Source Lead group 
(partners) 

Status 

entrance channel would save approximately $92,000 per annum in San bypassing costs.  

Notes:  

1. As most Projects taken from Rogers et al (2010) focus on the Estuary, their scope has been broadened in Table 8 

where appropriate to encompass the Ramsar Site and Catchment.  

2. Recommendations 9, 11, 13 of Rogers et al (2010) are not able to be converted into projects, or are achieved 

through other recommendations, or are Government inquiries (e.g Rec 14). 

3. A priority project to implement the WQIP has been presented as a number of separate priority projects (and not as 

one project as the WQIP recommended actions cover a broad range of action types).  
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