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Executive Summary 
The Town of Victoria Park aims to improve water quality in the lake at GO Edwards Park to reduce algae 
outbreaks that have become common in recent years.  AECOM was engaged to investigate the condition of the 
lake and to develop a Water Quality Improvement Plan (WQIP) to identify the characteristics and current condition 
of the site, determine potential causes of poor water quality and develop a “toolbox” of actions including Water 
Sensitive Urban Design (WSUD) “Best Management Practices” (BMPs) that would be suitable and viable for 
consideration at GO Edwards Park. 

The GO Edwards Park Lake is an artificially constructed freshwater lake fed by groundwater inflow.  Groundwater 
carrying dissolved nutrient is considered to be a major contributing factor causing algae outbreaks in this lake.  
Other contributing causes of algae outbreaks include nutrients already present in the lake’s sediment and water, 
nutrients entering the lake from leaf decay and bird droppings, as well as the amount of non-vegetated water 
surface (and a lack of shade) leading to favourable conditions for algae growth.   

In order to reach the desired outcome of improved water quality in the lake, a suite of management strategies 
should be considered. These strategies generally fall within four connected organisational goals.  These are: 

Groundwater management – minimise the inflow of nutrients to the lake from groundwater 

Stormwater management – minimise sediment, nutrients and pollutants from stormwater 

Lake water management – minimise the surplus of available nitrogen (N) and phosphorus (P) in the lake 

Environmental monitoring – understand the lake’s ecology, nutrient balance and algae-resilience. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

From the management strategies, the WQIP identifies a number of prioritised actions to improve the water quality 
of the lake and in so doing, reduce the future occurrence of algae outbreaks.  The actions should be considered 
as a suite of staged and inter-related interventions that includes both major and minor works as well as ongoing 
monitoring. 

 

Improved 
Water 

Quality 

Groundwater management 
 

Goal 
Minimize the inflow of nutrients 
to the lake from groundwater  
 

Strategies 
 Increase N & P uptake 

through more deep-rooted 
woody vegetation 

 Manage groundwater 
capture zone 

Stormwater management 
 

Goal 
Minimize sediment, nutrients 
and pollutants from stormwater 
 

Strategies 
 WSUD swales to treat runoff 
 Consider WSUD retrofit to 

surrounding streets and 
groundwater catchment area 

 

Environmental monitoring 
 

Goal 
Better understand the lake’s ecology, 
nutrient balance and algae-resilience 
 

Strategies 
 Continue surface water monitoring 
 Start monitoring groundwater  

 

Lake water management 
 

Goal 
Minimise N and P surplus 
 

Strategies 
 Control leaf fall into lake 
 Reduce bird droppings 
 ‘No fertilizer’ zone for turf 
 Continue Phoslock® 
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Recommendations: 

High Priority Actions 

1. Plant stands of deep-rooted woody wetland fringe vegetation around the lake.  The trees have deeper 
roots than the emergent macrophyte vegetation at the lake’s edge, accessing water from within the 
shallow aquifer.  As trees draw upon the groundwater before it enters the lake, they remove some of the 
soluble nutrient load entering the lake from groundwater inflow.  Suitable species may include Melaleuca 
rhaphiophylla, M. Preissiana, Eucalyptus rudis and Casuarina obesa.   Species such as Banskia should 
be avoided as these do not tolerate phosphorus well.  M. Preissiana is observed growing at other aquifer 
discharge sites on the sandy Swan Coastal Plain. 

2. Plant more aquatic macrophytes in the lake water by revegetating continuously around lake’s shore.  
Provide more vegetation mass growing in the water and attached to the sediment bed including e.g. 
pondweed Potamogeton. Also include floating plants like Duckweed Lemna. 

3. Retrofit selected bank profiles including the edges of the western island to create more areas with gentle 
sloping shorelines.  Having banks with flatter slopes of 1:6 to 1:8 will allow a wider range of zones for 
replanting with a wider range of plant types.  The current practice of adding lake clay to modify the banks 
should continue.  It is not recommended to excavate to modify lake edges as this could disturb 
sediments. 

4. Continue to operate the fountain aerators 

5. Limit fertilizer use on turf areas.  Irrigating the turf with the nutrient enriched lake water (as is currently 
the practice), should provide adequate nutrient to the turf. 

6. Continue to monitor lake water and extend monitoring to groundwater.  As the site is upon former landfill 
and has potential for acid sulphate soils to be present, ongoing monitoring is recommended. 

Moderate Priority Actions 

7. Plant stands of woody vegetation (up gradient and offsite) for groundwater nutrient control. Surrounding 
streets such as Burswood Road, Leigh Street, Kitchener Avenue and Rutland Avenue could be included.  
The trees act as natural pumps when their roots reach down into the water table. 

8. Remove bird habitat overhanging lake and on islands to reduce phosphorus loadings.  Control leaf fall 
into lake. Progressively remove non-native vegetation including weed trees on the western island (with 
the exception of valued specimen trees).  Alternative habitats can be created in other areas of the park 
where stormwater is not likely to flush guano into the lake. 

Low Priority Actions 

9. Improve groundwater quality controls within the groundwater catchment area. The streetscapes within 
the upgradient suburb could be retrofitted to include WSUD treatment devices such as an end-of pipe 
bioretention cell within the Cookham Road detention basin.  Septic tanks and leach drains should also be 
decommissioned if still present in this area. 

10. Continue Phoslock® applications to bind P to sediment and make it unavailable to algae.  This is an 
option that can be phased out as water quality improves. 

11. Apply best practice WSUD principles to treat incoming stormwater.  Adopt vegetated swales to remove 
nutrients entering the lake at two potential locations: a.) from the car park; and b.) to replace the existing 
pit and pipe connection to the lake.  Swales are to be integrated into the landscape to provide amenity 
and nature-based play opportunity as well as treatment.  

 
This report presents the findings of investigations that describe historic factors, site characteristics and the current 
ecological condition of the lake.  The determination of the main contributing factors to poor water quality and an 
outline of the draft WQIP follow.  This WQIP has been prepared for adoption by the Town of Victoria Park.  
Following adoption, the WQIP will then be utilised to assist in development funding applications. It is anticipated 
that the actions above would be carried out in stages and also influence the landscape concept design (currently 
in preparation) for GO Edwards Park.   
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1.0 Introduction 
The Town of Victoria Park (ToVP) engaged AECOM to develop a Water Quality Improvement Plan (WQIP) for GO 
Edwards Park Lake.   

1.1 Background 

GO Edwards Park Lake is an artificial lake located in GO Edwards Park, Burswood.  The location of the lake is 
shown in Figure 1.  The lake is some 30 years old, having been constructed upon the site of a former uncontrolled 
landfill in the 1970s as part of the 150 year celebrations for the State.  The site is now zoned Parks and 
Recreation being occupied by parkland comprising the lake and approximately 10 hectares of open space, 
including large expanses of irrigated turf, some native garden beds and stands of mature trees.  The lake has two 
islands and is an expression of the superficial groundwater aquifer, providing a year-round water supply.  Unlike 
many of Perth’s ephemeral urban wetlands which dry out during summer, the lake at GO Edwards Park maintains 
a fairly constant water level throughout the year, even though water from it is used for irrigation.  Because the lake 
does not dry out, water quality must be managed during the summer when outbreaks of algal blooms including 
the presence of toxic blue green algae can occur. 

 

Figure 1. Location 

Operational staff have previously managed these algal blooms with chemical treatment however this is costly and 
unsustainable in the longer term.  In lakes such as the one at GO Edwards Park, the cause of algal blooms can 
be attributed to a number of factors including warm temperatures, exposure of the water column to sunlight, still or 
stagnant conditions and stratified water leading to low oxygen levels, an overabundance of nutrients including N 
and P and the presence of other environmental pollutants. 

The hydrology of the lake is understood to be dominated by groundwater with only a small contribution from 
stormwater.  Water quality in the lake is monitored annually by the ToVP.  The most recent monitoring event was 

Subject site 
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on 13 July 2011.  The lake has many values and uses including: stormwater receipt, habitat for fauna (Figure 2), 
as a backdrop for passive recreation, as a source of irrigation water for the parks and as a contributor to beneficial 
microclimatic conditions over hot summers. 

 

Figure 2. Fauna such as Chelodina oblonga or the Long Necked Turtle utilise the lake’s habitat. 

1.2 Objectives 

The general objective of the WQIP was to develop an implementation plan with recommendations to improve the 
water quality of the lake.  Specific objectives comprised: 

- To understand the trends and context of current (and historic) lake water quality; 

- To understand broader site characteristics and identify potential causes of poor lake water quality; 

- To provide an implementation plan with a set of recommendations or methods to improve the water quality; 

- To ensure the WQIP takes an integrated approach that considers value adds, establishment costs, operating 
costs and existing and future needs; 

- To ensure the values of the surrounding area are protected, enhanced and appropriately incorporated into 
the WQIP; 

- To ensure the management measures pay equal consideration of social, economic and environmental 
requirements, and provide equity for the Town of Victoria Park, nearby tenants, residents and visitors 

- To ensure the WQIP complies with the Town of Victoria Park’s guidelines and policies, State and national 
policies and legislation on sustainability, water quality management and stormwater management. 

1.3 Scope of Work 

Tasks undertaken in the completion of the WQIP comprised: 

- Review site characteristics: history, soils, acid sulphate soils (ASS), groundwater and registered bores in the 
area, recent revegetation, lake bathymetry, drainage infrastructure, previous surface water quality results 
and climate data; 

- Identify and compile existing components for a water-nutrient balance and identify gaps; 

- Determine the water-nutrient balance including: inflow nutrient concentrations and nutrient sources; 

- Assess potential sources of other contaminants such as metals and hydrocarbons; 

- Determine lake bathymetry and the interaction between existing and proposed vegetation – identify long 
residence times; 

- Examine the lake to determine how water moves within the system – considering inlets, outlets, stagnant or 
deep zones; 

- Identify and prioritise potential water quality treatment areas such as additional end of line (but before the 
lake) measures that can be implemented to improve water quality – sediment basins, GPT’s bioretention, 
wetlands or treatment systems for groundwater or leachate; 

- Determine the most likely contributor(s) to poor water quality (stormwater / groundwater inflow, excessive 
feeding of fauna, fertilizer, guano etc.); 
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- Develop a “toolbox” of Water Sensitive Urban Design (WSUD) “Best Management Practices” (BMPs) that 
would be suitable and viable for consideration at GO Edwards Park; 

 Identify potential treatment areas 

 Assessment of stormwater impacts on lake water quality 

 Bathymetry and hydrology consideration 

 Residence time assessment 

 Document WSUD Ideas 

 Sizing of treatment devices 

 Documentation of options 

- Consult with stakeholders (including GO Edwards Park Friends Group and Operational Staff) to determine 
the selection of the most preferred option to take forward for implementation within the WQIP; 

- Liaise with consultant carrying out the landscape design concept works to include provision for the ‘most 
preferred option’ and other relevant components of the WQIP within the concept design for the Park; 

- Finalise WQIP and present to council for endorsement. 
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2.0 Summary of Existing Condition 
GO Edwards Park Lake is a constructed wetland and considered a ‘flow through’ lake - recharged from a spring 
on the upgradient (eastern) side and recharging to the aquifer into the lake bed on the down gradient shore.  
Depth to groundwater across the site is approximately 1.0 to 2.0 m below ground surface (mBGS) based on the 
Perth Groundwater Atlas (Department of Water) May 2003 levels.  The salinity of the groundwater is brackish at 
1000 mg/L to 1500 mg/L.  Surface geology type is inferred as alluvium (clay, sand and loam) and regional Acid 
Sulfate Soils (ASS) mapping indicates a high to moderate risk of ASS occurring within 3mBGS. 

The lake is classified as a Multiple Use Wetland and as such, it should be considered in the context of ecological 
sustainable development and best management practice catchment planning through land care.  Current algae 
management practices in use at the lake include: artificial aeration, increasing native vegetation on the shoreline 
(specifically macrophyte species) and application of algaecide surfactants. 

Persistent water quality problems, of which algal blooms are symptomatic, are often controlled by nutrient 
concentrations in the water column, organic matter load and the residence time of the lake’s water. 

Nutrients can be derived from many sources including: 

 Stormwater inputs 
 Local ambient groundwater quality 
 Leachates from landfill 
 Sewer overflows 
 Bird activity 

Nutrient loading to the water column can then be exacerbated by conditions such as: 

 Sediment accumulation and associated nutrient release to the water column 
 Bathymetry – if it promotes deposition and areas of anoxia, leading to nutrient release, or discourages 

growth of vascular plants leading to an algal dominated ecosystem 
 Organic matter loading – again promoting anoxia and nutrient release 

Long residence times provide algae with sufficient time to reach bloom proportions and this should be understood 
to determine and manage the risk periods for the water body. Residence time is influence by the hydrological 
efficiency of flows through the water body, and the size of the pond relative to its catchment of volume of influent. 

It is understood that the Water Quality Improvement Plan works resulting from this proposal will be implemented 
over two financial years. 
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3.0 Site History 

3.1 Information Compilation 

Information on the history and site conditions of the lake and its surrounds was derived via the following sources 
and tasks: 

- Published information on soil and hydrology as follows: 

 Perth Groundwater Atlas (WRC 2004) 

 Perth Metropolitan Region Environmental Geology Series – Fremantle Sheet (Gozzard 1983a) and 
Rockingham Sheet (Gozzard 1983b) 

 Landforms and Soils of the Darling System (Churchward and McArthur 1980) 

 Hydrogeology and groundwater resources of the Perth Region (Davidson 1995) 

- Historical site photographs taken c. 1979 

- History of the Burswood area taken from Burswood Island Resort Public Environmental Report Volume 1. By 
Riggert Consulting Ecologists Pty Ltd and Golder Associates Pty Ltd (1985) 

- Inspection of the lake during a site walkover 

- Consultations with the following persons/organisations with knowledge of the history of the lake, as follows: 

 J S Battye Library, Perth 

 Ms Josephine Lockley (Town of Victoria Park) 

 Department of Water (DoW) 

 City of Perth Library, Perth 

- Reports and documents relating to the site, as follows: 

 Fauna Survey and Habitat Assessment (GHD 2009) 

- Information relating to potential groundwater pollutant sources from: 

 Inventory of Proven and Inferred Groundwater Contamination Sites – Perth South 1:100,000 Map 
Sheets (Hirschberg 1988) 

 Perth Groundwater Atlas (DoW) 

- Information relating to suspected and known soil and groundwater contamination from the DEC 
Contaminated Sites Database. 

3.2 Historical Land Use 

3.2.1 Previous Land Use 

A summary of (generalised) historic land use in and surrounding the project area is listed in Table 1. 
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Table 1 Summary of Historical Land Uses 

Date Land Use(s) Source 

Prior to 1800s (pre-
European) 

Native vegetation over river floodplain. Likely uses included for 
camping and hunting by Aboriginal people. “The peninsula was mostly 
low-lying, but at its isthmus led back to a ridge and then up a large, 
steep sandy hill to scrubland beyond”. (Nind, 1987) 

Dr G. Gallop 

1830 European settlement. From the western edge of the Burswood 
Peninsula to the lower Herisson Island were extensive mudflats. 
These were a major navigational obstacle.  

Dr G. Gallop 

1831-1939 Construction of the Burswood Canal and creation of Burswood Island. Dr G. Gallop 

1840-1867 Market gardens between the canal and Barnden’s Hill Dr G. Gallop 

1867-1875 Livestock grazing and timber cutting Dr G. Gallop  

1890 Perth to Armadale railway works completed (east of the site). Cinders 
were dumped in the railway reserve until the transition from steam to 
diesel locomotives. 

Riggert &Golder 
Associates (1985) 

1906-1922 Establishment of filtration beds for sewerage siphoned from 
Claisebrook under the Swan River 

Dr G. Gallop  

1934  Closure of sewerage beds Dr G. Gallop  

1946 onwards Refuse disposal (mainly domestic fill to 1972). “Other” fill continued to 
be dumped until 1980s. 

Dr G. Gallop  

Early 1950s Limestone river wall constructed, defining the present day shoreline. 
Extensive areas of Burswood were either still under water or swampy 
with dense reed growth. Land reclamation by dredging the river and 
placing dredged fill over the Burswood area. 

Riggert &Golder 
Associates (1985) 

1954-1964 Closure of Burswood Canal Dr G. Gallop  

1960s Great Eastern Highway built Dr G. Gallop  

1964-1972 Draining and filling of swampy ground where the previous canal had 
been located 

Dr G. Gallop  

1972 Domestic refuse filling ceased and shoreline of Swan River the same 
as the present day one. 

Dr G. Gallop  

1979 A test pond was constructed by Public Works Department for the 
Burswood Island waterway system, into which the GO Edwards Park 
lake drains. 

Riggert &Golder 
Associates (1985) 

1979 Completion of the G O Edwards Park Lake Photographic 
records (appendix 
C) 

1980s “Other” refuse filling ceased. Other refuse included car bodies, 
building rubble, household garbage, cinders, clay, bitumen, curbing 
and used reinforced steel. 

Dr G. Gallop  

1980s Land reclamation ceased and the surrounding land is in its present 
form  

Dr G. Gallop  

1982-83 Connection of Burswood Island test pond to Swan River Riggert &Golder 
Associates (1985) 

1985 Burswood Casino Opened Dr G. Gallop  

1985-present Parks and Recreation Dr G. Gallop  

Sources: 

1. Know Your Suburb... Burswood. By Dr G. Gallop accessed from http://www.vicpark.wa.gov.au 

2. Burswood Island Resort Public Environmental Report Volume 1. By Riggert Consulting Ecologists Pty 
Ltd and Golder Associates Pty Ltd (1985) 
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3.3 Historic Site Changes 

The land surrounding the site has undergone much change since early settlement times.  A pictorial summary 
(generalised) of historic site changes to the land surrounding the project area is included as Appendix B.  This 
change mapping indicates that the site of the GO Edwards Park Lake was originally located much closer to the 
original (pre-settlement) shoreline of the Swan River and that successive changes mainly due to reclamation and 
filling have increased the distance of the site from the edge of the Swan River. 

The approximate location of GO Edwards Park Lake relative to the historic river edge is indicated in Figure 3. 

 

 

Figure 3. Map of Swan River c. 1851 with current river edge shown in red outline. The approximate location of GO Edwards Park Lake 

relative to the historic river edge is indicated.  Map Source: Battye Library. 

  

Lake
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4.0 Site Conditions and Existing Environment 

4.1 Surrounding Land Use 

Land use surrounding the project area is summarised in Table 2. 

Table 2 Surrounding Land Uses 

Surrounding 
Area 

Surrounding Land Uses 

North 
Great Eastern Highway, Burswood parkland, casino and hotel complex and a series of 
downstream, constructed water bodies into which the GO Edwards Park Lake overflows and 
which in turn, flow into the Swan River 

East Commercial buildings, Armadale railway line and residential areas 

South Commercial buildings, some light industry and residential areas  

West Commercial buildings, some light industry and residential areas 

4.2 Climate 

The GO Edwards Parkland is located in Burswood, Perth.  The Perth area experiences a Mediterranean climate, 
characterised by cool wet winters and hot, dry summers.  These seasons extend into the autumn and spring 
months, which are transitional periods between the main seasons.  Rainfall in the Perth area is relatively reliable, 
with 87.1 days of rain per year on average. 

The closest official Bureau of Meteorology weather recording station is at Perth Airport, where climate data is 
available for records between 1944 and 2010 (Bureau of Meteorology, 2011).  Recorded historical climate data for 
the Perth Airport is summarised below: 

Mean Annual Maximum Temperature Range: 31.8 ºC (Feb) to 17.9 ºC (July) 

Mean Annual Minimum Temperature Range: 17.4ºC (Feb) to 8.0ºC (Aug) 

Mean Annual Rainfall: 780.0 mm 

(Source: Bureau of Meteorology – Climate Averages for Australian Sites: Averages for Perth Airport, 2009) 

4.3 Regional Geology 

The project area lies within the southern Perth area of the Swan Coastal Plain, which overlies the Perth 
Sedimentary Basin.  At this location, the Perth Sedimentary Basin is bounded on the east by the Darling Scarp 
and the Indian Ocean on the west.  The sediments filling the basin have a maximum thickness of over 10,000 m 
and range from Permian to Quaternary in age (Davidson 1983). 

Several major dune systems, oriented in a north-south direction, transect the Swan Coastal Plain.  The Quindalup 
and Spearwood Dune Systems lie closest to the coast, with the Bassendean Dune System further to the east.  
The Bassendean Dune System is the oldest and most leached of the series, and comprise fine to coarse sand 
and ferruginous sand.   

4.4 Local Geology 

The GO Edwards Parkland is situated in the Bassendean Dune System. The Bassendean Dune System 
comprises a series of shoreline deposits and coastal deposition dunes including low hills of quartz sand with 
sandy swamps in depressions (swales) between the dunes (Gozzard, 2007). The Bassendean Dunes are 
represented by three units. G O Edwards Park is within the Bassendean unit described as: sand plains with low 
dunes and occasional swamps; iron or humus podzols; with areas of complex steep dunes. 
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The Environmental Geology map series 1:50,000 (Gozzard, 1986) identifies specific geology and soil 
characteristics of the survey area including predominantly clay – mid to dark grey, soft, saturated, with prominent 
0.2 m thick oyster shell bed near surface of alluvial origin. The landform surrounding the lake is generally flat to 
gently undulating with a gentle slope towards the lake. 

4.5 Acid Sulphate Soils 

Acid sulphate soils (ASS) is a collective term used to describe naturally occurring soils and sediments containing 
iron sulphides.  These soils typically form in wet and oxygen-limited horizons such as those found around 
wetlands.  When ASS is exposed to air, the iron sulphides may react with oxygen and water to produce a variety 
of iron compounds and sulphuric acid. Initially a chemical reaction, the process is accelerated by soil bacteria.  
The resulting acid can cause environmental damage on its own, but can also leach substances (i.e. heavy metals) 
from the soil, which may in turn be released into surrounding water environments. 

Based on 1:50,000 scale mapping by Department of Environment and Conservation, the site is classified as 
having moderate to high risk of ASS occurring within three (3) metres of the soil surface.  

If major soil disturbing activities are proposed then intrusive investigations for ASS will be required. This will 
include an ASS Site Investigation Report and Management Plan in accordance with DEC guidelines. 

4.6 Groundwater 

4.6.1 Flow Conditions 

The regional flow direction of groundwater in the superficial aquifer is in a north westerly direction, towards the 
Swan River as suggested by the May 2003 (end of summer) groundwater level contours from the Perth 
Groundwater Atlas (Figure 4).  The water table level is approximately one (1) metre below ground surface near 
the lake.  The base of the aquifer is approximately 18 metres below ground surface.  The lake is considered to be 
a “window” to the groundwater, with the sediments beneath the base of the lake allowing transfer of groundwater 
into the lake water.  Based on the regional flow trend, groundwater at the site is considered to flow into the lake 
from the eastern side and exit from the lake on its western side.  Groundwater flows at the site are expected to be 
westerly, north-westerly with the shallow groundwater discharging into the Swan River and also being removed 
from the water table as evapo-transpiration.  Aquifer transmissivity is estimated to be in the order of 100 to 200 m2 
per day (AECOM, 2011b).  A preliminary estimate of groundwater through-flows beneath the park was made 
using Darcy’s Law and this was in the order of 130,000 kL/year (AECOM, 2011b). 

4.6.2 Levels 

Groundwater levels seasonally fluctuate and are generally highest during September-October and lowest during 
April-May (Davidson 1983).  The depth to the unconfined groundwater at the site is inferred to be at or near the 
surface of the lake and various associated water bodies on the Burswood Peninsula.  In areas where groundwater 
is near the surface, significant groundwater is lost by evaporation from the water surface and by evapo-
transpiration from wetland vegetation.  No piezometers have been installed near the lake.  A desktop assessment 
of registered bores obtained from the Water Information Network (WIN) database, maintained by the Department 
of Water indicated the main beneficial use for the superficial groundwater in the vicinity of the site is for irrigation 
purposes. 

4.6.3 Beneficial Use 

The principal beneficial uses of the groundwater of the unconfined aquifer in the vicinity of the project area are: 

- The wetlands ecosystem in and adjacent to the project area; and 

- Irrigation of domestic gardens, including vegetable gardens, and parklands.  The approximate annual 
abstraction for irrigation of GO Edwards Park is estimated to be between 50,000 to 60,000 kL/year. 
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Figure 4. Groundwater contours (shown in light blue) Topography shown in green. Source: Perth Groundwater Atlas 

4.7 Stormwater Drainage 

Stormwater potentially entering the GO Edwards Park Lake is collected from a relatively small contributing area 
(approximately 2,700m2 combined area) and includes hardstand area,  a local access road and a car park.  
Stormwater is collected from the hardstand area and local access road via a system of gully pits and pipes; and 
overflow from the car park (Figure 5).  Stormwater potentially flowing from the car park to the lake makes its way 
via overland flow across a turf area.  There is some conjecture whether the stormwater collection system that 
picks up the access road behind the lots along Burswood Road actually drains into the lake.  The outlet could not 
be found despite several searches.  The Friends of GO Edwards Park reported that the pipe connecting the 
stormwater pit to the lake may have been severed and not reinstated some years ago while buried services were 
being upgraded.  Nevertheless, proposed urban densification along Burswood Road may require upgrades to the 
stormwater collection system.  When these upgrades to the road are planned, Water Sensitive Urban Design 
(WSUD) principles should be applied to ensure that any stormwater entering the lake is treated appropriately.  A 
vegetated swale is an appropriate solution to achieve a WSUD outcome and this will be explained further in later 
sections of the report. 
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Figure 5. Stormwater Drainage 

4.8 Bathymetry 

The bathymetry of the lake is not generally well understood.    Historic site photographs (Appendix C) show a lake 
edge gradient of approximately 1:3 but give no indication of bank gradients or depths below the water line at the 
time of construction.  Anecdotal reports by divers who installed the two water aerators to the lake bed stated a 
maximum depth of three to four meters.  The recent water quality sampling event by AECOM (2011a) provided 
approximate spot depths for the lake bed, the deepest being 1.9 metres below the water level (Figure 6).   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6 Lake bed depth variations (metres below water level) 
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4.9 Lake Sediment 

Lake sediment assessment results (AECOM 2011a) indicate a slightly alkaline lake sediment bed (pH ranged 
from 7.3 to 7.9).  Lake sediment was described as muddy and containing a high amount of organic matter 
(average content was 12.7%).  Plastic wastes were also observed in sediment samples.  Sediment sampled from 
the Lake reported elevated concentrations of arsenic, cadmium, copper, lead, mercury and zinc.  The 
concentrations of these heavy metals were negligible within the water column sampled at the same time (with the 
exception of zinc which was elevated) suggesting that these metals may be bound to the sediment under the 
current physiochemical conditions within the lake. 

Total nitrogen and total phosphorus levels in the sediment samples were generally correlated with the organic 
content of the sediment.  Sample sites with high organic content generally had elevated total nitrogen and total 
phosphorus concentrations.  The lake has been treated previously with Phoslock®.  Phoslock® is a lanthanum-
modified bentonite clay applied in either a powder of granular form capable of reducing dissolved phosphorus in 
the water column.  It forms a reactive barrier on bottom sediments to bind dissolved phosphorus as it is released 
into the overlying water.  It can also bind dissolved phosphorus as it settles through the water column.  The 
presence of Phoslock® in the lake may explain the elevated phosphorus concentrations recorded in the sediment 
(AECOM 2011a).  

Organic nitrogen was the main form of nitrogen recorded in sediment.  Organic nitrogen can become more bio-
available, converting into inorganic nitrogen (for example nitrate and ammonia) through organic decomposition 
processes.  Decomposition releases nitrogen that is locked in the sediment/organic matter into the water column. 

Total Petroleum Hydrocarbons (TPH) and Polycyclic Aromatic Hydrocarbons (PAH) reported concentrations in 
sediment exceeding the laboratory limit of reporting.  However there are no environmental guidelines for 
sediments with which to compare these results.  As a general guidance, the concentrations reported for the 
hydrocarbons within the sediment do not appear to be influencing lake water quality as the concentrations for both 
TPH and PAH for lake water are below the laboratory limits of reporting with the exception of the PAH - Pyrene.  
As long as the sediment in the lake bed remains undisturbed, no immediate water quality or human health 
implications should arise from these elevated hydrocarbon concentrations. 

4.10 Vegetation 

4.10.1 Endemic Native Vegetation 

The native vegetation complex endemic to the site area is identified as Bassendean Complex – Central and 
South, as defined within Land Use in the Darling System, Western Australia (Heddle et al 1980).  This description 
is based on vegetation in association with landforms and geology.  Although little if any of the original site 
vegetation exists today, the vegetation endemic to the site is described by Heddle et al (1980) as “Woodland of 
Eucalyptus marginata – Corymbia calophylla with well defined second storey of Calytrix fraseriana and Banksia 
grandis on the deeper soils and a closed scrub on the moister sites. 

4.10.2 Parkland Vegetation 

The existing park comprises a mix of native and non-native trees that are well established.  An assessment of 
trees in the park (Arbor Logic, 2009) found  a number of very good specimens of non-native species including 
some Hoop Pine (Araucaria cunninghami), Yellow Bloodwood (Corymbia eximia), Rough-Barked Apple Gum 
(Angophora floribunda), and Queensland Kauri (Agathis robusta). In addition, some exceptionally good specimens 
were noted of Swamp Cypress (Taxodium distichum), North American Sweet Gum (Liquidambar styracciflua), 
Illawara Flame Tree (Brachychiton populneus), Port Lincoln Gum (Eucalyptus lansdowneana ssp. Albopurpurea) 
and River Red Gum (Eucalyptus camaldulensis ‘Camaldulensis’).  The assessment concluded that the 
arrangement of various Eucalypt and other Australian native species in the park is considered to be somewhat 
eclectic, with no discernable theme. 

4.11 Fauna 

A Level 1 fauna survey and habitat assessment by GHD (2009) recorded a total of 45 vertebrate fauna taxa 
including a total of 11 invertebrate species within the lake.  Introduced species were also recorded at the site 
including five types of bird, two types of mammal, two types of fish and one type of crustacean.  The introduced 
fish Barramundi (Lates calcarifer) and Mosquitofish (Gambusia holbrooki) recorded in the lake were 
recommended for removal.  It is understood that the Barramundi are no longer present in the lake.  Pine trees on 
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the site showed evidence noted by GHD to indicate feeding by the endangered Carnaby’s Black Cockatoo.  The 
GHD study found that the site has a diversity of fauna considered “good” for an urbanised environment.  Turtles 
were reportedly observed using beds of Canna lilies as nesting areas during the 2011 nesting season. 

4.11.1 Roosting Birds 

Roosting birds such as the Australian White Ibis were observed by GHD (2009) in trees located on the islands 
within the lake.  Small wetland islands support breeding populations of water birds.  While these refuges must be 
maintained for the purpose of habitat, this need must be balanced with the requirement to limit the amount of bird 
excrement (a rich source of N and P) reaching the lake water. 

4.12 Services and Utilities 

Buried services are located throughout the site and surrounding area and are typical of those in any area 
surrounded by urban development.  No Dial Before You Dig request was undertaken.  Should extensive 
earthworks be proposed for the site as part of works originating from the WQIP, a Dial Before You Dig is 
recommended. 

4.13 Heritage 

4.13.1 Indigenous Heritage 

The project area is not listed on the Department of Indigenous Affairs Registered Aboriginal Heritage Sites 
Database. 

4.13.2 Non-Indigenous Heritage 

The project area has a non-indigenous history dating back to approximately 1830 when it was first settled by 
European settlers. 

Town of Victoria Park’s Municipal Heritage Inventory does not include any listings related to GO Edwards Park. 

4.14 Community Consultation 

No community consultation engagement has been undertaken through the WQIP process however consultation 
on implementing elements of the WQIP is planned as part of the process to develop the future landscape concept 
plan for GO Edwards Park.  This process will be used to inform the public on proposed WQIP options.  Prior 
community feedback has indicated that the preservation of habitat integrity in the park through concept planning is 
of great importance (GHD, 2009). 

4.15 Site Inspection 

Two AECOM environmental consultants conducted an inspection of the lake area on 1 July 2011.  A photographic 
log is included as Appendix D.  The following aspects were identified during the visit: 

- Site usage was confirmed to be parkland surrounded by ‘developed’ urban land. 

- Vegetation appeared to be in a healthy condition. 

- The majority of the lake is surrounded by sedges and other emergent macrophyte species planted at the 
water’s edge although not in the water itself. 

- A management edge between the fringe of emergent macrophytes and the surrounding turf is maintained by 
spraying. 

- Trees overhang some areas of the lake, especially at the east end (mainly Agonis flexuosa) and west end of 
the lake. These provide some local shade to the water column. 

- Topography was identified to be moderate relief in the area immediately east of the park, sloping down to 
the parkland and lowest in the lake area. 

- Pavements (roads) adjacent to the park appeared to be in sound condition and without staining. 

- No triple interceptor tanks (TIT) or Gross Pollutant Traps (GPTs) were observed. 

- No evidence of spills was observed. 
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- All areas within the site were accessible. 

- No obvious signs were evident during the site inspection of detrimental effects on the ecosystem caused by 
potential pollutant sources (such as stressed vegetation, discoloured discharges, sediment oozes, 
widespread discarded materials or odours). 

- The inferred presence of one stormwater drain outlet (as shown on Figure 5) indicates that urban stormwater 
runoff (potentially with entrained or dissolved pollutants) is received into the lake.  Figure 5 indicates a 
discharge point near or on the western island of the lake, however, this drain outlet was not observed 
despite several searches. 

- Roosting birds were observed on the Japanese Pepper Trees (Schinus molle) growing from the western 
island and overhanging the water of the lake.  Roosting birds were not observed in the Agonis flexuosa 
overhanging the lake’s eastern end. 

- Evidence of a historic land filling was observed (rusty metal, tyres, bricks and glass fragments) especially 
within the soil at the waterline exposed in the lakes edges. 

4.16 Site Photographs 

A photographic log recorded during the site inspection is included as Appendix D. 
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5.0 Water Quality Influences 

5.1 Potential Sources of Pollutants 

The following documents were reviewed to understand the environmental characteristics of the site and to identify 
the potential influences on water quality including potential pollutant sources. 

- Riggert Consulting Ecologists Pty Ltd and Golder Associates Pty Ltd 1985. Burswood Island Resort Public 
Environmental Report Volume 1. 

The following potential pollutant sources have been identified in the vicinity of the lake: 

- Parts of the lake’s edges contain visible evidence of previous use as a sanitary landfill including the 
presence of bottles, tyres and building debris.  Moreover, uncontrolled fill was sometimes used in the past to 
during earthworks to modify wetland edges for the purpose of building roads infrastructure such as the 
nearby Great Eastern Highway.  Locations of visible historic fill material exposed in the lake bank and lake 
bed are shown in Figure 7. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7 Location of observations where materials in the lakes edges indicate historic land fill (denoted by the red hatched area on 
the map) 

5.2 Lake Bed Sediment 

Sediments in the lake bed generally contain the majority of the nutrient store within wetlands.  Periodically these 
sediments can release nutrients into the water column resulting in toxic algal blooms and fauna deaths such as 
those observed occasionally in the lake.  Moreover, wetland sediments can also store contaminants such as 
heavy metals and petroleum hydrocarbons accumulated from urban stormwater runoff. 

5.3 Groundwater 

Groundwater can be both a carrier and a source of pollutants as it draws from a wide catchment area and 
releases into the lake.  The site and its surroundings are mapped as having “high vulnerability” to contamination 
(Appleyard 1993).  This is due to the presence of sand combined with a shallow water table of less than three 
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metres below ground surface (Appleyard 1993).  Groundwater in this area is considered highly susceptible to 
pollution from factors including agricultural, industrial and urban activities.  Moreover sediments such as those 
found in urbanised wetlands can act both as a carrier and a possible source of pollutants in aquatic systems, and 
these materials may also affect groundwater (and soil) quality when disturbed (Ahlf and Förstner 2001).   

5.4 Off-site Pollutant Sources 

5.4.1 Current off site land uses 

Current offsite land uses that may be influencing groundwater quality include the electricity substation located on 
Midgley Street (hydrocarbons) and the Cookham Road stormwater detention basin (nutrients and other pollutants) 
(Figure 8).  Historic and current activities associated with the train line located along Rutland Avenue may also 
influence the quality of groundwater (metals and hydrocarbons).  In addition, parts of the neighbouring suburb of 
Lathlain have lots that once contained septic tanks and leach drains.  These domestic wastewater treatment 
systems can leach nutrients into the groundwater, over time, contributing to the legacy nutrient load.  Advice from 
the Water Corporation indicates that the reticulated sewers in the area date back to the 1930’s and are 
periodically updated to meet changing local requirements, with the main sewer and the access chambers relined 
during the 2008/2009 financial year.  As such, very little, if any of this legacy nutrient is considered to remain. 

 

Figure 8 Cookham Road stormwater detention basin located within the groundwater catchment for the GO Edwards Park Lake.  This 
may be a source of groundwater pollutants. 

 

5.4.2 DEC Contaminated Sites Database Search 

An online search of the DEC Contaminated Sites Database (CSD; https://secure.dec.wa.gov.au/idelve/css/) was 
undertaken in July 2011.  Registered, classified sites within 2km of the project area are summarised in Table 3.  It 
should be noted that only sites that have been classified by the DEC are included in the CSD.  Sites that may 
have been reported but have not yet been registered are not included in the CSD. 
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Table 3 Contaminated Sites Database Search Results 

Site 
ID 

Site Name / 
Address 

Distance 
from 
Project 
Area 

Classification Details 

31010 12 
Twickenham 
Rd Burswood 
6100 
Lot 99 on Plan 
58206 and Lot 
105 on Plan 
40701 
 

1 km south 
(down 
gradient) of 
site 

17/09/2010 - 
Remediated for 
restricted use 

The land use of the site is restricted to 
commercial/industrial use, 
Residual hydrocarbon-impacted soils remain in 
one location in the south western portion of 
the site at a depth of 1.2 metres below ground 
level. Hydrocarbon-impacted groundwater 
may remain beneath the site. 

 34083 14 
Twickenham 
Rd Burswood 
6100 
Lot 99 On Plan 
58206 

1 km south 
(down 
gradient) of 
site 

17/09/2010 - 
Remediated for 
restricted use 

The land use of the site is restricted to 
commercial/industrial use, 
Residual hydrocarbon-impacted soils remain in 
one location in the south western portion of 
the site at a depth of 1.2 metres below ground 
level. Hydrocarbon-impacted groundwater 
may remain beneath the site. 

34268 Road Reserve 
adjacent to Lot 
99 on 
Deposited 
Plan 58206 as 
shown on 
certificate of 
title 2682/761, 
14 
Twickenham 
Road, 
Burswood WA 
6100 
(Landgate PIN 
1269833) 

 17/09/2010 - 
Remediated for 
restricted use 

The land use of the site is restricted to its current 
use as a road reserve, or commercial/industrial 
uses. 
Hydrocarbons (such as from petrol, diesel, oil) 
were present in groundwater at 
concentrations exceeding Australian Drinking 
Water Guidelines, as published in 
'Assessment Levels for Soil, Sediment and Water' 
(Department of Environment, 2003), 
exceeding criteria published in 'Contaminated Sites 
Reporting Guideline for Chemicals in 
Groundwater' (Department of Health, 2006) and 
exceeding Groundwater Intervention 
Values (Netherlands Ministry for Housing, Spatial 
Planning and Environment, 2000). 

 8521 Lot 3 On Plan 
2908 
162 Albany 
Hwy 
Victoria Park 
WA 6100 

1 km south 
(down 
gradient) of 
site 

25/01/2007 - 
Contaminated - 
restricted use 

The land use of the site is restricted to 
commercial/industrial use, 
Petroleum and diesel hydrocarbons and 
monocyclic aromatic hydrocarbons were present in 
soils throughout the northern portion of Lot 4 of the 
site, at locations associated with service station 
infrastructure. Concentrations of contaminants 
exceed Ecological Investigation Levels and Health-
based Investigation Levels for commercial and 
industrial sites, as published in 'Assessment Levels 
for Soil, Sediment and Water' (Department of 
Environment, 2003). 
During a 2004 investigation, a groundwater study 
was conducted to determine the flow 
and direction of groundwater beneath the site. 
Monocyclic aromatic hydrocarbons have 
been identified in two bores beneath Lot 4 of the 
site, in concentrations exceeding 
Australian Drinking Water Guidelines and Aquatic 
Ecosystems - Freshwater, as published 
in 'Assessment Levels for Soil, Sediment and 
Water' (Department of Environment, 2003).. The 
land use of the site is restricted to commercial use 
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Site 
ID 

Site Name / 
Address 

Distance 
from 
Project 
Area 

Classification Details 

 8522  164 Albany 
Hwy Victoria 
Park 6100 

1 km south 
(down 
gradient) of 
site 

Contaminated - 
restricted use 

 

8146  2 Shepperton 
Rd Burswood 
6100 
Lot 20 On Plan 
2908 

1 km south 
(down 
gradient) of 
site 

16/05/2008 - 
Remediated for 
restricted use 

The land use of the Site is restricted to 
commercial/industrial use. 
Hydrocarbons (such as from petrol or diesel) 
remain in soils at concentrations exceeding 
Ecological Investigation Levels and Health-based 
Investigation Levels for residential sites 
Zinc was present in groundwater at concentrations 
exceeding Australian Drinking Water 
Guidelines, as published in 'Assessment Levels for 
Soil, Sediment and Water' (Department 
of Environment, 2003). No other potential 
contaminants were detected above guideline 
levels in the groundwater of the Site 

 8147` 2 A 
Shepperton Rd 
Burswood 
6100 
Lot 7 On Plan 
2908 

 1 km south 
(down 
gradient) of 
site 

16/05/2008 - 
Remediated for 
restricted use 

The land use of the Site is restricted to 
commercial/industrial use. 
Hydrocarbons (such as from petrol or diesel) 
remain in soils at concentrations exceeding 
Ecological Investigation Levels and Health-based 
Investigation Levels for residential sites as 
published in 'Assessment Levels for Soil, Sediment 
and Water' (Department of Environment, 2003). 
Zinc was present in groundwater at concentrations 
exceeding Australian Drinking Water Guidelines, 
as published in 'Assessment Levels for Soil, 
Sediment and Water' (Department of Environment, 
2003). No other potential contaminants were 
detected above guideline levels in the groundwater 
of the Site. 

 Lot 304 On 
Plan 42394 
Burswood WA 
6100 

 22/06/2010 - 
Remediated for 
restricted use 

Remedial works have been carried out at the site 
to remove soil containing free asbestos 
fibres, however asbestos impacted soil remains on 
the site below a sealed surface or clean 
fill. 

 Lot 305 On 
Plan 42394 
Burswood WA 
6100 

 22/06/2010 - 
Remediated for 
restricted use 

Remedial works have been carried out at the site 
to remove soil containing free asbestos 
fibres, however asbestos impacted soil remains on 
the site below a sealed surface or clean 
fill. 

5.5 Summary of Previous Water Quality Monitoring Results 

Previous water quality monitoring was undertaken during 2009 (GHD 2009), 2010 (GHD 2010) and 2011 
(AECOM, 2011a).  All sampling events took place in either autumn or winter. 

5.5.1 2009 Monitoring  

Surface water quality monitoring was undertaken by GHD on 7 April 2009.  The monitoring event tested two lake 
locations for the following water quality parameters and analytes: pH, Electrical Conductivity (EC), Total 
Suspended and Total Dissolved Solids(TSS and TDS) Hardness, Major Ions, Nutrients (N, NO3-N, NO2-N, NH4, 
P), Metals (Al, As, Cd, Cr, Cu, Fe, Pb, Mn, Hg, Ni and Pb), Organochlorine Pesticides (OCs), Organophosphate 
Pesticides (OPs) Triazine Herbicides, Polychlorinated Biphenyls (PCBs), Polycyclic Aromatic Hydrocarbons 
(PAH), Total Recoverable Hydrocarbons (TRH) and Benzene, Toluene, Ethyl benzene and Xylenes (BTEX). 

Of those parameters and analytes tested, the following exceedences of the adopted Ecological Investigation 
Levels (EILs) were reported: EC levels, Total Nitrogen, Ammonia Nitrogen, Cadmium, Copper and Zinc.  The 
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adopted EILs were the Freshwater Aquatic Guidelines.  The remainder of parameters and analytes tested 
reported concentrations either below the adopted EILs or below the laboratory limits of reporting.  The water 
quality and health implications in relation to these values exceeding EILs are that ongoing monitoring and 
management is required. 

5.5.2 2010 Monitoring 

Surface water quality monitoring was undertaken by GHD on 18 June 2010.  The monitoring event tested one 
lake location for the following water quality parameters and analytes: pH, EC, TSS and TDS, Hardness, Major 
Ions, Nutrients (N, NO3-N, NO2-N, NH4, P) and Metals (Cd, Cu, Zn and Hg).  The results indicated levels of 
nitrogen (NO3-N, NO2-N, NH4) exceeding the DEC (2010) EILs. The adopted EILS were the Freshwater Aquatic 
Guidelines.  The remainder of parameters and analytes tested reported concentrations either below the adopted 
EILs or below the laboratory limits of reporting.  The water quality and health implications in relation to these 
values exceeding EILs are that ongoing monitoring and management is required. 

No sediment quality assessment was undertaken during previous monitoring. 

5.5.3 2011 Monitoring 

Surface water quality monitoring was undertaken by AECOM on 13 July 2011.  The monitoring event tested four 
lake (4) locations for water quality and five (5) lake locations sediment quality. The following water quality 
parameters and analytes were tested: pH, EC, TSS Dissolved Oxygen and TDS, Hardness, Major Ions, Nutrients 
(N, NO3-N, NO2-N, NH4, P and Chlorophyll a), Metals (Al, AS, Cd, Cr, Cu, Fe, Pb, Mn, Ni, Zn and Hg), Polycyclic 
Aromatic Hydrocarbons (PAH), Total Petroleum Hydrocarbons (TPH) and Benzene, Toluene, Ethyl benzene and 
Xylenes (BTEX).  The results indicated levels of nitrogen (NO3-N, NO2-N, NH4) exceeding the DEC (2010) EILs. 
The adopted EILs were the Freshwater Aquatic Guidelines.  Total phosphorus at 10 µg/L is the generally 
accepted level above which algal/cyanobacteria problem start to occur. The total phosphorus concentrations 
recorded in the lake during the 2011 sampling event were between 20 µg/L and 30 µg/L which are sufficient to 
support algal bloom during summer months. The remainder of parameters and analytes tested reported 
concentrations either below the adopted EILs or below the laboratory limits of reporting. 

The locations of sampling sites are shown on Figure 9. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 9 Location of 2011 sampling sites. 
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5.6 Lake Ecosystem 

The lake ecosystem is a highly modified environment however it does support some aquatic flora and fauna as 
well as providing natural area values that are appreciated by the community.  The lake ecosystem itself was found 
to be displaying some signs of stress such as anoxic sediment, elevated nutrient and potential for toxic algal 
blooms (AECOM, 2011).  The pH of the water is neutral to alkaline with adequate concentrations of dissolved 
oxygen (DO) (~90%) to support a healthy aquatic ecosystem.  Recent revegetation along the shoreline of the lake 
and on the eastern island has replaced some non-native vegetation with native plants and increased the amount 
of rushes and sedges, which help to filter nutrients, improving the quality of the ecosystem.  The continued 
operation of the aerators is recommended in order to help maintain DO levels to support a healthy lake 
ecosystem. 

5.7 Potential Influences on Poor Water Quality 

A range of potential causes of poor water quality is summarised in Table 4.  This summary includes historical and 
current potential influences of water quality identified based on the desktop investigation.  The table also 
assesses the degree to which potentially contaminating land uses, industries or activities surrounding the site may 
be contributing to poor water quality in the lake and indicates those influences that will be considered for further 
management in the WQIP. 

It should be noted that other potentially contaminating land uses may be currently or historically present (in the 
project area or surrounding area) that were not identified during the desktop investigation or the site inspection. 
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Table 4 Potential Influences on Lake Water Quality 

Potential Influence Relevance to Site 
WQIP 
Consideration 

Intensive Agriculture (past) The site was likely to have been used as market garden 
during the 1800s however it is unlikely that effects from 
this land use would be influencing present day water 
quality 

No 

Land filling (past) Parts the lake edges show evidence of having 
historically been used as a sanitary landfill.  The 
pollutants contained within the landfill material may be 
influencing lake water quality. 

Yes 

Contaminated Sites (off site) Some contaminated sites are listed within the district 
but these are either considered too far from the site or 
are down gradient of the site to be influencing water 
quality. 

No 

Acid Sulfate Soils ASS is potentially present beneath the site however the 
present pH indicates slightly alkaline conditions in both 
the lake water and its sediment.  ASS is naturally 
occurring and shouldn’t cause harm if left undisturbed. 

No 

Service Stations, petrol stations 
and fuel storage facilities 

Potentially contaminating sites including those identified 
in Table 3 may be impacting groundwater quality 
however these are all located down gradient of the lake. 

No 

Groundwater Quality The lake is a window to the groundwater. Poor quality 
inflow will directly affect the water quality in the lake. 

Yes 

Stormwater Quality The lake has a relatively minor stormwater catchment. 
However nutrient and pollutant loads carried by poor 
quality stormwater inflow will have an effect on overall 
water quality in the lake over time. 

Yes 

Light Industry and Commercial 
Land Uses 

Light Industry and commercial use areas including 
some automotive service businesses are located 
approximately 50m to the south of the lake. 

Yes 

Car Park Areas Car Parking is located upgradient of the lake and within 
the lake’s stormwater catchment potentially influencing 
lake water quality. 

Yes 

Roosting Birds Birds are known to roost in trees around the lake and 
waterbirds are known to nest and feed in the lake 
potentially influencing lake water quality. 

Yes 

Exotic Vegetation Exotic and deciduous vegetation growing in the vicinity 
of the lake adds to the organic and nutrient load in the 
lake’s water when leaves fall or are blown into the lake, 
potentially influencing lake water quality. 

Yes 

Amount of Shade Shade over the water column reduces the amount of 
sunlight falling on the lake’s surface, helping keep water 
temperatures cooler in summer and reducing the 
potential for summer blue green algae outbreaks. 

Yes 

Lake Bathymetry Lake bathymetry can contribute to poor water quality. 
Deep, still water can stratify, generating anoxic 
conditions at depth. The lake is considered to have 
bathymetry shallow enough not to be causing a 
problem. However, lake edges could be improved. 

Partly 

Lake Wetland Vegetation The proportion of exposed lake water surface to area 
covered by wetland plant species (sedges, reeds and 
aquatic vegetation) is a factor to consider. Increasing 
the amount of wetland plants present provides 
competition with algae for light and nutrients. 

Yes 
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6.0 Water Quality Improvement Plan 

6.1 Water Quality Discussion 

6.1.1 Current Influences on Blue-Green Algae 

Outbreaks or blooms of cyanobacteria (blue-green algae) can occur rapidly under favourable conditions.  These 
algal blooms can have an adverse effect on aquatic ecosystem function, aesthetics and public amenity as some 
species of blue-green algae are toxic to humans and other biota (Melbourne Water, 2005).  The growth of algae in 
urban water environments is dependent on a number of factors including: 

 nutrients (concentration and bioavailability) 

 hydrodynamics (mixing and detention times) 

 temperature 

 light (and shading)  

 competition 

 predation (organisms that feed on algae, i.e. Zoo plankton) 

These factors are summarised in a generic algal growth end-point diagram shown in Figure 10. 

 

Figure 10 End point diagram for algal bloom 

6.1.2 Nutrients 

Phosphorus is generally the controlling nutrient factor for blue-green algae blooms, although nitrogen compounds 
can play a similar role.  Blue-green algae flourish when the total nitrogen to phosphorus ratio (TN:TP) is 10 – 16:1 
(ed. Chorus and Bartram 1999).  The recent water quality assessment results (AECOM 2011a) determined a total 
nitrogen to total phosphorus ratio between 23:1 to 35:1 which indicated phosphorus as the main limiting factor.  
Total phosphorus concentrations recorded in the lake during this study were between 20 µg/L and 30 µg/L which 
are sufficient to support algal blooms (provided other factors are favourable).   

Total nitrogen concentrations recorded were high and predominately in soluble form.  Therefore the majority of 
nutrients within the lake water will be directly available for biological uptake.  Nitrate/Nitrite (NOx) concentrations 
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were relatively consistent throughout the lake whilst Ammonia concentrations were significantly higher in the 
eastern part of the lake (inflow area). 

Sediment sampling indicated nutrient concentrations were higher in the eastern part of the lake (groundwater 
inflow area).  This was the case for both total nitrogen and total phosphorus.  Ammonia concentrations within 
sediment were below the laboratory limit of reporting for all sites except at the north western end of the lake 
(outflow area). 

There are currently a number of nutrient sources for the lake including groundwater, stormwater, sediment and 
wildlife such as birds within GO Edwards Park.  These sources contribute various concentrations and volumes of 
nutrients. 

I. Groundwater - There are a number of reasons to suggest that groundwater is the predominant source of water 
recharge for the lake and therefore the major water source contributing to nitrogen including: 

 The relatively small stormwater catchment leading to the lake; 

 Lake water levels are generally maintained throughout the year, including extended periods without 
rain.  If stormwater was the primary source lake levels would be expected to drop during such times 
due to reduction of inflows and evaporation of surface water; and 

 Preliminary hydrogeology investigation indicates significant volumes of groundwater movement 
towards the Swan River through this area (aquifer transmissivity in the order of 100 to 200 m2 per day). 

II. Stormwater - Although stormwater contributes a relatively small proportion of flows to the lake (by volume) this 
source is recognised as supplying some nutrients to the lake.  Untreated stormwater is typically characterised 
by a high load of suspended solids with nutrients in both soluble and particulate form (bound to mineral 
particles or within organic particles).  For example, up to 50% of the total nitrogen load within the stormwater 
runoff from an urban catchment may be soluble, whereas generally less than 25% percent of the total 
phosphorus load is soluble. 

III. Wildlife - The Ibis and the Cormorant (shag) are example species of birds contributing to lake nutrient levels 
through guano droppings within close proximity to the lake.  Roosting areas of these animals have been 
identified on the lakes two islands.  Feeding and nesting areas for other waterbirds are also present (and are a 
valued part of the lake). 

6.1.3 Hydrodynamics (mixing and detention times) 

There are currently two water fountains within the lake which operate year round.  Following the installation of 
these devices a significant reduction in algal outbreaks (over half to two thirds reduction as stated by ToVP staff) 
has been observed. 

6.1.4 Temperature 

The lake is expected to experience extended periods of warm water temperatures especially during summer 
months.  The growth rates of algae and blue-green algae are faster in warmer waters.  

6.1.5 Light (and shading) 

Light for photosynthesis is essential for algal growth.  Currently there is very little shade over the lake. 

6.1.6 Competition 

There are few aquatic plants in the lake.  Therefore there is little competition for light and nutrients.  Without 
competition, algae can easily dominate the productivity of the lake’s ecosystem. 

6.1.7 Predation 

Due to the limited extent of aquatic vegetation there is very little habitat to support organisms that graze on algae 
and blue-green algae.  Therefore predatory grazers exert little control on the growth of algae and blue-green 
algae.  Provision of aquatic habitat to support a population of Zoo Plankton is required. 

Of the above factors, reducing nutrient levels, improving hydrodynamics, increasing shade and enhancing 
competition for algal resources are considered the most effective and realistic methods to manage algal blooms. 

Temperature can be marginally influenced by shading however generally there is limited ability to manage climatic 
conditions. 
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6.2 Desired Water Quality Outcome 

To attain improved water quality, it is necessary to make some targets to reach for.  These targets should be high 
level and suitable for communication to the community and stakeholders.  They should also be suitable for 
adoption by the Town of Victoria Park.  Table 5 lists the targets and outcomes considered most appropriate to 
help establish the best-suited management responses and actions for this WQIP. 

Table 5 Targets and Outcomes for Water Quality Improvement 

Targets Outcomes 

Vision i. The severity and frequency of algae outbreaks is reduced to be insignificant 
ii. Freshwater ecosystem is ecologically healthy, biodiverse, resilient, enjoyed and valued 
iii. Lake water and groundwater sustainably managed for good water quality 
 

Immediate and 
On-Ground 
Activities 
(zero to two 
years) 

i. Undertake short term, high priority WQIP actions 
ii. Cease application of chemical algaecide treatments such as Lakevac. 
iii. WQIP requirements are adopted by council and communicated to community 
iv. Undertake awareness raising activities including Friends group and local schools 
v. Establish effective sharing of data and information to government and stakeholders 

(including DoW, Swan River Trust, Burswood Park Board) 
vi. Leverage grant funding to support revegetation and aquatic habitat restoration activities 
vii. Continue monitoring the water quality including additional groundwater monitoring. 
 

Medium Term 
Management 
(two to five years) 

i. Consider medium term and / or medium priority WQIP actions 
ii. Lake managed sustainably (algae outbreaks, nutrient imbalance and human / 

environmental health hazard minimised) 
iii. Chemical algaecide treatments are no longer required 
iv. Lake ecology improved or restored (including adequate habitat to support the presence 

of aquatic invertebrates and algae predators) 
v. Low mobilisation of lake and groundwater pollutants (nutrients, heavy metals) 
vi. Review of monitoring results and review of this WQIP 

 

Long Term 
Environmental 
Condition 
(five years plus) 

i. Prepare updated WQIP 
ii. Consider medium term and / or medium priority WQIP actions 
iii. Pollutant concentrations in lake water, sediment and groundwater remain stable at or 

below background levels (nutrients, heavy metals) 
iv. Water quality supports the maintenance of the lake’s values 
v. Surrounding hydrological conditions maintain a functional aquatic system within the 

lake, appropriate water levels and productive uses in the park (irrigation) 
vi. Ecosystem in lake requires minimal management interventions and is self regulating in 

terms of coping with algae outbreaks and nutrient imbalances 
vii. Healthy aquatic flora and fauna populations are supported 
 

 

In order to reach the desired overall outcome of improved water quality in the lake, a suite of management 
responses that lead to actions should be considered.  It is likely that to be most effective, these management 
responses are better not to be considered in isolation from each other but as part of an interconnected, systems-
based approach to environmental management.  The management responses will generally fall within four 
connected organisational goals that address the four factors most critical to water quality improvement.  These 
are shown in Figure 11 and are summarised as follows: 

Groundwater management – minimise the inflow of nutrients to the lake from groundwater 

Stormwater management – minimise sediment, nutrients and pollutants from stormwater 

Lake water management – minimise the surplus of available nitrogen (N) and phosphorus (P) in the lake 

Environmental monitoring – understand the lake’s ecology, nutrient balance and algae-resilience. 
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Figure 11 Goals to reach to achieve improved water quality 

The following section discusses the management responses considered most appropriate to managing water 
quality in the lake. 
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6.3 Management responses to reduce algal outbreaks 

A discussion of management responses to improve the water quality in the lake and reduce the occurrence of 
algae outbreaks follows in this section.  These management responses are considered to be those that are: suited 
to the characteristics of the site; of low impact; and make use of natural processes as far as possible. 

6.3.1 Groundwater nutrient reduction 

Nitrogen entering the lake via groundwater will mostly be in soluble form.  Therefore, the majority of nitrogen 
entering the lake with groundwater will be directly available for biological uptake.  It is envisaged that the dominant 
pathway for the removal of soluble nutrients can be through normal nutrient uptake by deep rooted terrestrial 
vegetation.  Although a reasonable coverage of trees is already present in the park on the up gradient side of the 
lake, the number of trees relative to the groundwater source area is considered low due to the predominantly 
urban land use.  Locating more deep rooted vegetation on the up gradient of lake will allow a greater amount of 
groundwater to be intercepted and treated at the root zone before it reaches the lake.  Suitable deep rooted 
species include Melaleuca rhaphiophylla (swamp paperbark), M. Preissiana and Eucalyptus rudis. 

By densely planting deep rooted species up gradient of the lake, groundwater can be stripped of some nutrients, 
thereby reducing the potential supply to algal species within the lake.  By adopting indigenous plant species for 
the purpose, native fauna habitat will be enhanced within the park. 

In addition to increasing the amount of deep rooted vegetation onsite, the groundwater catchment area extends 
offsite to the east.  Opportunities to incorporate additional trees in the streets immediately east of the park and 
along the railway line (Kitchener and Rutland Avenues) could also increase the removal of nutrients in 
groundwater prior to it reaching the site.  In addition, and over the longer term, improvements to urban stormwater 
treatment in the upgradient groundwater catchment area should be considered.  These could include bioretention 
pits within the streetscape and end or pipe treatments such as upgrading the Cookham Road stormwater 
detention basin (to treat nutrients and other pollutants prior to infiltration). 

6.3.2 Stormwater nutrient reduction 

A range of treatment mechanisms can significantly reduce stormwater pollutant loads of nitrogen and phosphorus 
entering the lake.  Particular focus should be taken on phosphorus removal as this is the controlling nutrient for 
blue-green algae growth.  As phosphorus is mostly associated with particulates, treatment design should primarily 
focus on sediment removal.  Such treatment elements usually may include swales, sediment basins, gross 
pollutant traps (GPT), bioretention and/or a constructed wetlands.  Nitrogen associated with particulate material is 
also removed though these treatment systems.  Additionally, dissolved nitrogen is removed through biological 
treatment mechanisms in bioretention and constructed wetlands. 

Taking into account the current uses of the GO Edwards Park, the shallow groundwater and the likely increase in 
urban density in the area to the east and south of the park, it is considered prudent that stormwater be treated 
prior to infiltration to the groundwater.  A bioretention system such as a shallow swale is considered the most 
appropriate Water Sensitive Urban Design (WSUD) response the site given its current and future uses as well as 
its potential ground constraints such as ASS and former landfill material.  A bioretention system is typically sized 
to be no less than two (2) per cent of the impervious catchment draining into it.  Figure 5 shows two impervious 
catchment areas draining ultimately to the lake that can potentially be treated via swales: the hardstand area and 
local access road (900m2) and the car park (1,800m2).  Table 6 indicates the required area of bioretention to treat 
these two areas as well as a nominal swale sized for each of the areas. 

Table 6 Nominal swale dimensions 

*Actual swale dimensions to be determined by landscape design requirements to ensure integration of the swales into the park design. 

 

Catchment 
Approximate 
impervious 
surface area 

Required 
bioretention (2% of 
impervious area) 

Nominal swale 
dimensions 

Achieved 
bioretention 
area  

Car park 900m2 18 40m long x 3m wide* 120m2 

Hardstand area and 
local access road 

1,800m2 36 40m long x 4m wide* 160 m2 
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Generally an area of 20m2 of bioretention is sufficient to treat 1,000m2 of impervious catchment area.  However, it 
is recommended that the swales be oversized to allow for additional runoff that may occur from future increases in 
the amount of impervious surfaces given the likely increases in urban density adjacent to the park.  Table 6 
demonstrates that the nominal swale sizes achieve around four to five times the amount of bioretention area that 
is required (based on the current layout). 

The proposed swale design concept comprises a 500mm deep soil layer made from the local site soil 
(Bassendean Sand) underlain by a layer of geotextile (Figure 12).  Bioretention systems typically have a hydraulic 
conductivity of 100-200mm/hour so that the interaction time between plant roots and stormwater is maximised.  
As the site soil may have a greater hydraulic conductivity than 100-200mm/hour, the geotextile layer acts to slow 
infiltration to groundwater and ensure sufficient contact time between plant roots and the infiltrating stormwater.  A 
close-weave geotextile is recommended.  Plants selected for the swale should be drought-tolerant, tufted species 
such as Ficinia nodosa, Carex appressa and Lepidosperma sp. Coastal Dunes. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 12 Proposed swale concept  

 

6.3.3 Lake water nutrient reduction 

6.3.3.1 Aquatic plants 

The presence of adequate numbers of aquatic plants can significantly improve lake water quality by reducing the 
pollutant loads of nitrogen and phosphorus cycling through the lake via uptake into the plants.  If these plants are 
periodically harvested, nutrients can be removed from the ecosystem.  In addition, aquatic plants have other 
important functions in maintaining the water quality in the lake.  Some of these functions include: transfer of 
oxygen to sediments; providing a filtering function for the water; inducing the sedimentation of fines and removal 
from suspension in the water column; providing shade; reducing erosion and re-suspension of sediments; 
providing a base for the aquatic ecology food chain and a shelter for species; and providing visual amenity.  When 
selecting the most suitable plants species for use in the lake, those with a high number of slender stems provide 
the maximum surface area for the establishment of beneficial epiphytic biofilms.  These biofilms act like a 
bacterial glue that remove nutrients from the lake water, making them unavailable as a food source for algae 
growth (Figure 13).  Planting more emergent macrophyte species such as rushes and sedges into the water on 
the edges of the lake will provide a sink for nutrients that can be periodically harvested to remove the N and P. 
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Figure 13 Beneficial effects of aquatic plants to reduce nutrients 

6.3.3.2 Biofilm establishment 

As mentioned above, the establishment of colonies of biofilm should be encouraged as these remove nutrients 
from the lake water, making them unavailable as a food source for algae growth.  Biofilms are a complex structure 
of mucilagionous gels that adhere to surfaces that are regularly in contact with water.  Biofilms are made up of 
plant exudates, colonies of bacteria and usually other microorganisms such as yeasts, fungi, and protozoa that 
secrete a mucilaginous protective coating in which they are encased.  When present in sufficient amounts as part 
of a balanced ecology of a freshwater lake, biofilms can buffer nutrient releases as their large surface area has 
the capacity to uptake soluble nitrogen and phosphorus and some metals from the water; binding these pollutants 
and making them unavailable to support algae growth (Figure 14).  Biofilms also promote denitrification and 
release of N as N2 gas into the atmosphere. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 14 The action of biofilm as a natural nutrient reduction agent 

 

Plants with a high number of slender stems 

provide maximum surface area for epiphytic 

biofilms. These biofilms act like a bacterial glue 

that captures and transforms nutrients and 

other contaminants in the water. 

 

Plants transfer oxygen into their 

roots and root zone, thus allowing 

aerobic microbial  processes to 

occur such as mineralisation and 

nitrification. 

 

Mucilaginous gels 

of various origins 

(e.g. plant 

exudates, 

bacterial biofilms 

etc.) 

 

Nitrogen gas released from 

denitrification within biofilm 

N2 gas 

 

Fine particles (silts 

and clays)adhered 

onto biofilms 

 

Plant uptake 

 

Biofilm  uptake 

 

Soluble 

nutrients 

and 

metals 

 

Organics adhered 

onto biofilms 

 

Sloughed biofilm 

material falls to 

sediments for 

subsequent 

microbial decay 

Plant 

stem 



AECOM GO Edwards Park Lake Water Quality Improvement Plan 

P:\60217874 - GO Edwards WQIP\6 Draft Docs\6.1 Reports\WQIP\GO Edwards Lake WQIP_vR.docx 
Revision R - 21/12/11 

38

6.3.3.3 Wildlife management 

The contribution of bird guano to nutrient loads can be reduced by removing bird roosting sites that directly 
overhang the lake or are located on the lakes islands.  As the lakes islands are currently used by birds, removing 
this habitat could potentially reduce nutrients.  It is understood that the eastern island has been recently 
regenerated with the removal of exotics and replacement with native plantings.  The western island is yet to be 
restored, which presents an opportunity for reshaping to discourage bird life and increase emergent species.  
Alternative habitats can be created in other areas of the park where stormwater is not likely to flush guano into the 
lake. 

6.3.3.4 Improving hydrodynamics (mixing and detention times) 

The existing aerator fountains contribute to the reduction on algae outbreaks by increasing oxygen levels and 
generally improving lake water health.  The operation of the aerators should continue in its current form; however 
the lake still experiences algal blooms especially in the summer months.  A review of the wetland bathymetry has 
found the lake is not particularly deep (0 – 1.9m) therefore mixing appears to occur and lake water stratification is 
not expected to be an influencing factor on algae growth.  With the possible exception of creating planted zones of 
emergent macrophyte species at the islands edges (using fill from the island) the lake’s bathymetry requires little 
modification.  Near-shore bathymetry could be improved and this is explored further in section 6.3.3.6. 

6.3.3.5 Reducing light (increased shading) 

Algal growth can be reduced by increasing shading of the lake surface.  This can be achieved through increasing 
the amount of vegetation planted around and in the lake (e.g. plant more native trees and emergent aquatic 
plants).  It is recommended that the water column be primarily shaded by planting emergent aquatic plants.  
Shade can also be applied through tall perimeter tree planting and batter/fringe plantings. 

6.3.3.6 Improving shore bathymetry and plant variety to enhance competition 

Improving the shore bathymetry to allow greater numbers and variety of aquatic vegetation to be established 
within the water along the lake’s shores will help to control algal growth by enhancing the number and variety of 
competitors for both nutrient and light.  Near shore bathymetry can be improved by adding quantities of lake clay 
as is currently the practice, to make lake edges less steep and provide additional areas for planting aquatic 
vegetation such as the ideal profile shown in Figure 15.  As well as competition between the algae and the plants 
themselves, the increased amount of biofilm growing upon these additional aquatic plants will also create 
competition for resources that would otherwise be consumed by algae.  Competition for nutrients released from 
the sediment can be improved by adding submerged aquatic plants that are planted into the sediment.  Currently 
there are insufficient numbers of submerged aquatic plants in the lake.  The roots of submerged aquatic plants 
keep the sediment oxygenated which in turn helps to prevent phosphorus release and take up nutrients as they 
are released from the sediment.  This is particularly important in parts of the lake where sediments accumulate 
more rapidly such as beneath exotic and deciduous trees and potentially at stormwater inflow points.  The 
addition of floating aquatic plants species will also assist. 

It is recommended that only selected banks be re-profiled, and only via the addition of material such as lake clay 
(not via bank excavation) so as not to disturb any former landfill materials.  A wide diversity of species and dense 
plantings are applied to ensure strong competition with algae once these become established. 

 

 

Figure 15 Optimal bank bathymetry allows a sequence of emergent macrophyte species and permanent pool aquatic species to be 
established beneath the waterline of the lake.  More plants need to be planted within the area highlighted in red. 
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6.3.3.7 Chemical Algaecide Dosing 

Algal growth can be controlled by chemical dosing as has been done in the past, however as an algal control 
technique this must be seen as a last resort.  Chemical treatment does not address the cause of blooms and may 
have undesirable environmental outcomes, e.g. death of fish, plants and other aquatic organisms, the introduction 
of pollutants within sediments and the potential for rapid oxygen depletion resulting in unpleasant odours (as well 
as a threat to aquatic animals).  These environmental outcomes are limited not just to the lake but also to 
downstream receiving environments.  Chemical dosing is therefore not a recommended management action. 

6.3.3.8 Phoslock® Dosing 

Algal growth can be controlled by the removal of dissolved phosphorus from the water column and the binding of 
this into the Phoslock®.  This has been done in the past, and appears to be having some beneficial effects, 
however due to its expense, the use of Phoslock® should be phased out as other algae control techniques 
become established. 

6.3.3.9 Reduction of exotic vegetation Impacts 

Exotic (non-native) vegetation is an important component of the fabric of GO Edwards Park.  However, the fallen 
leaves of non-native vegetation (especially those of deciduous trees) that enter and decompose into the lake can 
introduce nutrients into the water column and consume oxygen from the water as they decay.  Leaves can be 
controlled relatively easily by careful pruning of overhanging non-native trees and by raking and removal of fallen 
leaves beneath deciduous trees during autumn.  Lawn clippings can also increase the nutrient load reaching the 
lake if they are not collected as they are cut.  Ride-on mowers often do not have the ability to catch lawn clippings 
and it is recommended that a buffer zone 20 metres from the lake be mowed instead using a lawn mower that 
catches the clippings.  These can be disposed of or composted away from the lake environs.  Furthermore, is 
recommended that no further plantings of exotic trees be made at the eastern end of the park near the lake and 
that the existing exotic trees be managed to reduce the amount of exotic leaf litter entering the lake. 

6.4 Quality Monitoring 

In order to track the effectiveness of the actions contained within the WQIP, a regular monitoring program should 
be established.  With regular monitoring, an information set can develop over time that will help to further refine 
and adapt management actions.  As the knowledge of the lake ecosystem and the influences on its water quality 
increases, there can be more certainty of choosing the best management actions to achieve the desired outcome 
of good water quality. 

6.4.1 Surface Water Quality Monitoring 

The water quality of the lake should be monitored twice per year (in spring and summer) for pH, EC, DO, TSS 
nutrients and phytoplankton in order to examine nutrient cycling, which in turn will provide information to better 
manage nutrient levels in the lake. 

6.4.2 Groundwater Quality Monitoring 

Groundwater bores should be installed (a minimum of three) should be installed within the park. One located up-
gradient, one located near the lake edge on the inflow side and the third located downgradient of the lake.  These 
should be monitored twice per year (in spring and summer) for standing water level (SWL), pH, EC, DO, TDS, 
nutrients and metals to provide better information on flow direction and water table levels, nutrient levels and other 
pollutants entering the lake via groundwater.  These data will allow further examination of nutrient cycling, which 
in turn will provide information to better manage nutrient levels in groundwater affecting the lake. 
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6.5 Recommendations 

A summary of water quality influences on algal outbreaks has been presented and options for reducing favourable 
algae conditions discussed.  The following recommendations should be considered as a suite of management 
actions that can be carried out in stages and may include major and minor works and ongoing tasks that will 
maximise the reduction of algal outbreaks in the lake (Figure 16).  Each action is prioritised and assigned an 
approximate order of magnitude cost (Table 7). 

6.5.1 Actions: 

High Priority 

1. Plant stands of deep-rooted woody wetland fringe vegetation around the lake.  The trees have deeper 
roots than the emergent macrophyte vegetation at the lake’s edge, accessing water from within the 
shallow aquifer.  As trees draw upon the groundwater before it enters the lake, they remove some of the 
soluble nutrient load entering the lake from groundwater inflow.  Suitable species may include Melaleuca 
rhaphiophylla, M. Preissiana, Eucalyptus rudis and Casuarina obesa.   Species such as Banskia should 
be avoided as these do not tolerate phosphorus well.  M. Preissiana is observed growing at other aquifer 
discharge sites on the sandy Swan Coastal Plain. 

2. Plant more aquatic macrophytes in the lake water by revegetating continuously around lake’s shore.  
Provide more vegetation mass growing in the water and attached to the sediment bed including e.g. 
pondweed Potamogeton. Also include floating plants like Duckweed Lemna. 

3. Retrofit selected bank profiles including the edges of the western island to create more areas with gentle 
sloping shorelines.  Having banks with flatter slopes of 1:6 to 1:8 will allow a wider range of zones for 
replanting with a wider range of plant types.  The current practice of adding lake clay to modify the banks 
should continue.  It is not recommended to excavate to modify lake edges as this could disturb 
sediments. 

4. Continue to operate the fountain aerators 

5. Limit fertilizer use on turf areas.  Irrigating the turf with the nutrient enriched lake water (as is currently 
the practice), should provide adequate nutrient to the turf. 

6. Continue to monitor lake water and extend monitoring to groundwater. As the site is upon former landfill 
and has potential for acid sulphate soils to be present, ongoing monitoring is recommended. 

Moderate Priority 

7. Plant stands of woody vegetation (up gradient and offsite) for groundwater nutrient control. Surrounding 
streets such as Burswood Road, Leigh Street, Kitchener Avenue and Rutland Avenue could be included.  
The trees act as natural pumps when their roots reach down into the water table. 

8. Remove bird habitat overhanging lake and on islands to reduce phosphorus loadings.  Control leaf fall 
into lake. Progressively remove non-native vegetation including weed trees on the western island (with 
the exception of valued specimen trees). Alternative habitats can be created in other areas of the park 
where stormwater is not likely to flush guano into the lake. 

Low Priority 

9. Improve groundwater quality controls within the groundwater catchment area. The streetscapes within 
the upgradient suburb could be retrofitted to include WSUD treatment devices such as an end-of pipe 
bioretention cell within the Cookham Road detention basin.  Septic tanks and leach drains should also be 
decommissioned if still present in this area. 

10. Continue Phoslock® applications to bind P to sediment and make it unavailable to algae.  This is an 
option that can be phased out as water quality improves. 

11. Apply best practice WSUD principles to treat incoming stormwater.  Adopt vegetated swales to remove 
nutrients entering the lake at two potential locations: a.) from the car park; and b.) to replace the existing 
pit and pipe connection to the lake.  Swales are to be integrated into the landscape to provide amenity 
and nature-based play opportunity as well as treatment.  
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Figure 14 Water Quality Improvement Plan 
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Table 7 Priority, Benefit and Timing of Recommended Water Quality Improvement Actions 

No. Action Benefit 
Order of 
Cost 
(Capital) 

Priority* Timing 

Groundwater quality management 

1 Plant stands of deep-rooted woody wetland fringe vegetation around the 
lake.  The trees have deeper roots than the emergent macrophyte vegetation 
at the lake’s edge, accessing water from within the shallow aquifer.  As trees 
draw upon the groundwater before it enters the lake, they remove some of 
the soluble nutrient load entering the lake from groundwater inflow.  Suitable 
species may include Melaleuca rhaphiophylla, M. Preissiana, Eucalyptus 
rudis and Casuarina obesa.   Species such as Banskia should be avoided as 
these do not tolerate phosphorus well.  M. Preissiana is observed growing at 
other aquifer discharge sites on the sandy Swan Coastal Plain. 

Passive remediation by trees of 
groundwater inflows to the lake via 
nitrogen and phosphorus uptake by plant 
roots. Shading of parts of the surface 
water, reducing light and heat entering 
the water. Increased diversity of 
beneficial habitat. 

5-10K High 2013 - 2018 

2 Plant stands of woody vegetation (up gradient and offsite) for groundwater 
nutrient control. Surrounding streets such as Burswood Road, Leigh Street, 
Kitchener Avenue and Rutland Avenue could be included.  The trees act as 
natural pumps when their roots reach down into the water table. 

Passive remediation of groundwater 
inflows to the lake via nitrogen and 
phosphorus uptake by plant roots. 

25-40K Moderate 2012 

3 Improve groundwater quality controls within the groundwater catchment area. 
The streetscapes within the upgradient suburb could be retrofitted to include 
WSUD treatment devices such as an end-of pipe bioretention cell within the 
Cookham Road detention basin.  Septic tanks and leach drains should also 
be decommissioned if still present in this area. 

Removes potential nutrient pathways to 
groundwater 

100Ks Low 
(requires large 

capital cost 

and further 

planning) 

2015 
onwards 
 

Lake water quality management 

4 Plant more aquatic macrophytes in the lake water by revegetating 
continuously around lake’s shore.  Provide more vegetation mass growing in 
the water and attached to the sediment bed including e.g. pondweed 
Potamogeton. Also include floating plants like Duckweed Lemna. 

Maximizes vegetation-water contact and 
removes nutrients from lake water via 
direct uptake and other natural 
processes. Shading of water column. 

10-20K High 2012 

5 Retrofit selected bank profiles including the edges of the western island to 
create more areas with gentle sloping shorelines.  Having banks with flatter 
slopes of 1:6 to 1:8 will allow a wider range of zones for replanting with a 
wider range of plant types.  The current practice of adding lake clay to modify 

Develops a more biodiverse wetland 
vegetation community, increases 
diversity of habitat and assists the 
development of a more balanced and 

>50K Moderate 2012 
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No. Action Benefit 
Order of 
Cost 
(Capital) 

Priority* Timing 

the banks should continue.  It is not recommended to excavate to modify lake 
edges as this could disturb sediments. 

robust lake ecology, one that will be less 
susceptible to algal outbreaks 

6 Continue to operate the fountain aerators Adds oxygen and mixes  the water 
column improving its health. 

NA High 2012 

7 Limit fertilizer use on turf areas.  Irrigating the turf with the nutrient enriched 
lake water (as is currently the practice), should provide adequate nutrient to 
the turf. 

Reduces the amount of nutrients nitrogen 
and phosphorus leaching through the soil 
into the lake. 

 Moderate 2012 - 
ongoing 

8 Remove bird habitat overhanging lake and on islands to reduce phosphorus 
loadings.  Progressively remove non-native vegetation (with the exception of 
valued specimen trees) including non native trees on the western island.  
Alternative habitats can be created in other areas of the park where 
stormwater is not likely to flush guano into the lake. 

Reduces the amount of nutrient, 
especially phosphorus entering the lake 
from bird droppings. 

40K Moderate 2012 

9 Continue Phoslock® applications to bind P to sediment and make it 
unavailable to algae.  This is an option that can be phased out as water 
quality improves. 

Binds excess dissolved phosphorus, 
making it unavailable to algae. 

 Low As required. 
Cease when 
not required 

Stormwater quality management 

10 Apply best practice WSUD principles to treat incoming stormwater.  Adopt 
vegetated swales to remove nutrients entering the lake at two potential 
locations: a.) from the car park; and b.) to replace the existing pit and pipe 
connection to the lake.  Swales are to be integrated into the landscape to 
provide amenity and nature-based play opportunity as well as treatment. 

Reduces the load of nitrogen, 
phosphorus and other pollutants entering 
the lake from stormwater.  

100K Low 
(requires large 

capital cost 

and further 

planning) 

2013 - 2014 

Water and environmental quality monitoring 

11 Continue to monitor lake water and extend monitoring to groundwater. As the 
site is upon former landfill and has potential for acid sulphate soils to be 
present, ongoing monitoring is recommended. 

Allows management to adapt based on 
information and environmental feedback. 

10-15K High 2011 - 
ongoing 

*The priority of each action is based upon on a combination of the anticipated impact and the ease of application. 
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GLOSSARY 

adverse effect change in morphology, physiology, growth, development or lifespan of an organism which 
results in impairment of functional capacity or impairment of capacity to compensate for 
additional stress or increase in susceptibility due to harmful effects of other environmental 
influences 

As arsenic 

ASS Acid Sulfate Soils (ASS) is the common name given to soils containing iron and other 
mineral sulfides.  These soils generate or have the potential to generate subsurface acidic 
conditions through sulphuric acid production brought about through oxidation processes.  
ASS include actual acid sulfate soils (AASS) or potential acid sulfate soils (PASS). Actual 
and potential acid sulfate soils are often found in the same soil profile, with actual acid 
sulfate soils generally overlying potential acid sulfate soil horizons 

Australian Map Grid 
(AMG) 

equivalent to the Universal Transverse Mercator (UTM) map projection, AMG is broken 
up into several zones, which span six degrees of longitude; coordinates are expressed as 
easting and northing 

analyte refers to any chemical compound, element or other parameter as a subject for analysis 

ANZECC Australian and New Zealand Environment and Conservation Council 

ARI Average Recurrence Interval - The average, or expected, value of the periods between 
exceedances of a given rainfall total accumulated over a given duration 

aquifer rock or sediment in a geological formation, or group of formations, or part of a formation 
which is capable of being permeated permanently or intermittently, and can thereby 
transmit water 

Australian Height 
Datum (mAHD) 

national level datum based on the average mean sea level around the Australian coast 
line 

aquitard a layer in the geological profile that separates two aquifers and restricts the flow between 
them 

background 
concentration 

naturally occurring ambient concentration in the locality of a site 

baseline monitoring concentration of analytes at a site before disturbance or at the commencement of an 
improvement program 

bioavailability availability of contaminants in a form in which organisms or biota can assimilate, e.g. in a 
dissolved state or capable of being solubilised once ingested 

biota plants, animals, including humans, fungi or bacteria 

BOD biological oxygen demand—a measure of the amount of oxygen consumed in the 
biological processes that break down organic matter in water, BOD is used as an indirect 
measure of the concentration of biologically degradable material present in organic waste 

BTEX  benzene, toluene, ethylbenzene, xylene 

Cd cadmium 

Cr chromium 

COD chemical oxygen demand, the amount of oxygen required for the chemical oxidation or 
decomposition of compounds in water 

confined aquifer aquifer in which the upper surface is impervious and the water is held at greater than 
atmospheric pressure 

Cu copper 

dispersion irregular spreading of pollutants due to aquifer or environmental  heterogeneities 

EC electrical conductivity, commonly used to indicate the salinity of water 
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GLOSSARY cont.  

ecosystem a community of organisms, the physical and chemical environment of that community, 
and all the interactions among those organisms and between the organisms and their 
environment 

Eh redox potential 

exposure pathway the course a chemical takes from a source to an exposed organism 

geology the scientific study of rocks, the earth's crust and interior groundwater all water below the 
land surface 

Hg mercury 

hydraulic gradient the change in the static head (of groundwater) per unit of distance in a given direction 

hydrogeology the study of groundwater, especially the distribution of aquifers, groundwater flow and 
quality 

independent 
verification 

verification of monitoring results by an independent specialist who is able to confirm that 
the report is accurate and whether appropriate controls and procedures have been 
followed 

leachate water that collects contaminants as it seeps through waste; may enter groundwater 

limits of reporting the minimum concentration of a substance that can be detected 

mobility ability of contaminants to move in the aquifer 

N nitrogen 

NATA National Association of Testing Laboratories 

NEPC National Environment Protection Council 

NEPM National Environment Protection Measure 

Ni nickel 

OC organochlorine pesticides 

OP organophosphate pesticides 

outfall the place where water is discharged into receiving water 

Oxidation Oxidation is the process of chemical change involving the addition of oxygen and water, 
following exposure to air 

P phosphorus 

PAH polycyclic aromatic hydrocarbons 

Pb lead 

permeability the rate at which liquids pass through soil or other materials in a specified direction 

pollutant a substance which presents a risk of harm to human health or any environmental value 

pH A measure of the acidity or alkalinity of soil or water on a logarithmic scale of 0-14. pH 7 
is neutral; pH< 7 is acidic; pH > 7 is alkaline 

pollution is the condition of land or water where any chemical substance or waste has been added 
at above background and represents, or potentially represents an adverse health or 
environmental impact 

QA/QC quality assurance/quality control 

receptor the entity that will be adversely affected by contact with or exposure to a contaminant of 
concern 

  



AECOM GO Edwards Park Lake Water Quality Improvement Plan 

P:\60217874 - GO Edwards WQIP\6 Draft Docs\6.1 Reports\WQIP\GO Edwards Lake WQIP_vR.docx 
Revision R - 21/12/11 

53

GLOSSARY cont.  

remediation action taken to eliminate, limit, correct, counteract, mitigate or remove any contaminant or 
the negative effects on the environment or human health of any contaminant 

risk assessment process of estimating the potential effect of a chemical, biological or physical agent on 
humans, plants, animals and the ecology 

Se selenium 

sediment loose particles of sand, clay, silt and other substances that settle at the bottom of a body 
of water 

spatial variation of entities over an area 

specific gravity ratio of a weight of a given volume of a substance to the weight of an equal volume of 
water 

TDS total dissolved solids, a measure of dissolved materials in water that indicates salinity 

TSS Total Suspended Solids, a measure of the suspended materials in water  

temporal variation over time 

TOC abbreviation for total organic carbon, sum of all organic carbon compounds in water 

trigger level adopted guideline concentrations of contaminants  to use as a comparison against which 
to assess the presence and severity of contamination at a site; determined during the risk 
assessment process 

turbidity the cloudy appearance of water caused by suspended and colloidal matter, a turbidity 
measurement is used to indicate the clarity of water—technically, turbidity is an optical 
property of the water based on the amount of light reflected by suspended particles. 
turbidity cannot be directly equated to suspended solids 

unconfined aquifer aquifer in which the upper surface has free connection to the ground surface and the 
water surface is at atmospheric pressure 

well a hole drilled into an aquifer for the purpose of monitoring or extracting groundwater. 
another common term is ‘bore’ 

Zn zinc 
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Water Quality Summary Table   Date of sampling – 13 July 2011 

Analytes Units LOR* 
Guidelines** Surface Water Sampling Locations 

Freshwater Guideline* INFL MDLN MDLS OUTFL 

Physical Parameters 

Total Dissolved Solids @180°C mg/L 5 - 426 461 472 449 

Suspended Solids (SS) mg/L 5 - <5 <5 <5 8 

Total Hardness as CaCO3 mg/L 1 - 135 133 140 138 

Metals/Metalloids 

Aluminium µg/L 10 55 80 100 50 110 

Arsenic µg/L 1 
24 as As (III)  
13 as As (V) <1 <1 <1 <1 

Cadmium µg/L 0.1 0.2 <0.1 <0.1 <0.1 <0.1 

Chromium (unspeciated) µg/L 1 - <1 <1 <1 <1 

Copper µg/L 1 1.4 <1 <1 <1 <1 

Lead µg/L 1 3.4 <1 <1 <1 <1 

Manganese µg/L 1 1900 12 11 11 9 

Nickel µg/L 1 11 <1 <1 <1 <1 

Zinc µg/L 5 8 49 14 14 19 

Iron µg/L 50 300 470 470 450 460 

Mercury µg/L 0.1 0.06 <0.1 <0.1 <0.1 <0.1 

Nutrients and Chlorophyll a 

Ammonia as N µg/L 10 10 70 10 <10 <10 

Nitrite as N µg/L 10 - <10 <10 <10 <10 

Nitrate as N µg/L 10 - 410 420 410 420 

Nitrite + Nitrate as N µg/L 10 10 410 420 410 420 

Total Kjeldahl Nitrogen as N µg/L 100 400 400 300 300 
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Analytes Units LOR* 
Guidelines** Surface Water Sampling Locations 

Freshwater Guideline* INFL MDLN MDLS OUTFL 

Total Nitrogen as N µg/L 100 350 800 800 700 700 

Total Phosphorus as P µg/L 10 10 30 30 20 30 

Reactive Phosphorus as P µg/L 10 5 <10 <10 <10 <10 

Chlorophyll a µg/L 1 3 – 5  3 3 4 6 

Polynuclear Aromatic Hydrocarbons 

Naphthalene µg/L 1.0 16 <1.0 <1.0 <1.0 <1.0 

Acenaphthylene µg/L 1.0 - <1.0 <1.0 <1.0 <1.0 

Acenaphthene µg/L 1.0 - <1.0 <1.0 <1.0 <1.0 

Fluorene µg/L 1.0 - <1.0 <1.0 <1.0 <1.0 

Phenanthrene µg/L 1.0 - <1.0 <1.0 <1.0 <1.0 

Anthracene µg/L 1.0 - <1.0 <1.0 <1.0 <1.0 

Fluoranthene µg/L 1.0 - <1.0 <1.0 <1.0 <1.0 

Pyrene µg/L 1.0 - <1.0 <1.0 <1.0 1.6 

Benz(a)anthracene µg/L 1.0 - <1.0 <1.0 <1.0 <1.0 

Chrysene µg/L 1.0 - <1.0 <1.0 <1.0 <1.0 

Benzo(b)fluoranthene µg/L 1.0 - <1.0 <1.0 <1.0 <1.0 

Benzo(k)fluoranthene µg/L 1.0 - <1.0 <1.0 <1.0 <1.0 

Benzo(a)pyrene µg/L 0.5 - <0.5 <0.5 <0.5 <0.5 

Indeno(1.2.3.cd)pyrene µg/L 1.0 - <1.0 <1.0 <1.0 <1.0 

Dibenz(a.h)anthracene µg/L 1.0 - <1.0 <1.0 <1.0 <1.0 

Benzo(g.h.i)perylene µg/L 1.0 - <1.0 <1.0 <1.0 <1.0 

Sum of polycyclic aromatic hydrocarbons µg/L 0.5 - <0.9 <0.9 <1.0 1.6 

BTEX 
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Analytes Units LOR* 
Guidelines** Surface Water Sampling Locations 

Freshwater Guideline* INFL MDLN MDLS OUTFL 

Benzene µg/L 1 950 <1 <1 <1 <1 

Toluene µg/L 2 - <2 <2 <2 <2 

Ethylbenzene µg/L 2 - <2 <2 <2 <2 

meta- & para-Xylene µg/L 2 200 <2 <2 <2 <2 

ortho-Xylene µg/L 2 350 <2 <2 <2 <2 

Total Xylenes µg/L 2 - <2 <2 <2 <2 

Sum of BTEX µg/L 1 - <1 <1 <1 <1 

Total Petroleum Hydrocarbons 

C6 - C9 Fraction µg/L 20 - <20 <20 <20 <20 

C10 - C14 Fraction µg/L 50 - <50 <50 <50 <50 

C15 - C28 Fraction µg/L 100 - <100 <100 <100 <100 

C29 - C36 Fraction µg/L 50 - <50 <50 <50 <50 

C10 - C36 Fraction (sum) µg/L 50 - <50 <50 <50 <50 
Notes: 
“-“  :indicates that no guideline level is available 
*LOR: Limit of Reporting 
**DEC 2010 Freshwater guideline level. 
Detected concentration exceeding the guideline level is highlighted in yellow. 
Where the LOR higher than guideline values are highlighted in orange. 
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Sediment Quality Summary Table  Date of sampling – 13 July 2011 

Analytes Units LOR* 
Guidelines** Sediment Sampling Locations 

ISQG-Low INFL MDLN MDLS OUT DRAIN 

Physical Parameters 

pH Value pH Unit 0.1 - 7.9 7.5 7.4 7.3 7.4 

Moisture Content (dried @ 103°C) % 1 - 87.8 30.2 89.4 90.5 57.9 

Metals/Metalloids 

Aluminium mg/kg 50 - 1880 70 2340 2710 1320 

Arsenic mg/kg 1 - 9.8 4.7 88.7 25.9 4.7 

Cadmium mg/kg 0.1 1.5 2.8 0.1 2.2 2 0.4 

Chromium mg/kg 1 80 3.2 <1.0 2 4 <1.0 

Copper mg/kg 1 65 92.4 1.1 53.5 17.1 12.4 

Iron mg/kg 50 - 8110 250 3680 1790 590 

Lead mg/kg 1 50 217 7.6 229 262 95.3 

Manganese mg/kg 10 - <10 <10 <10 <10 <10 

Nickel mg/kg 1 21 6.4 <1.0 5.5 5.1 3.1 

Zinc mg/kg 1 200 332 33 522 905 196 

Mercury mg/kg 0.01 0.15 1.42 0.04 1.53 1.15 0.68 

Nutrients 

Ammonia as N mg/kg 20 - <20 <20 <20 120 <20 

Nitrite as N  mg/kg 0.1 - <0.2# <0.1 <0.2# <0.5# <0.1 

Nitrate as N  mg/kg 0.1 - <0.1 <0.1 0.4 <0.1 0.2 

Nitrite + Nitrate as N mg/kg 0.1 - <0.2# <0.1 0.4 <0.5# 0.2 

Total Kjeldahl Nitrogen as N mg/kg 20 - 19600 350 14200 18500 3780 

Total Nitrogen as N mg/kg 20 - 19600 350 14200 18500 3780 
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Analytes Units LOR* 
Guidelines** Sediment Sampling Locations 

ISQG-Low INFL MDLN MDLS OUT DRAIN 

Total Phosphorus as P mg/kg 2 - 1320 81 570 1130 221 

Reactive Phosphorus as P mg/kg 0.1 - 0.3 <0.1 1 0.9 <0.1 

Organic Carbon 

Total Organic Carbon % 0.02 - 18.4 0.79 16.4 15.6 12.2 

BTEX 

Benzene mg/kg 0.2 - <0.5# <0.2 <0.5# <1.0# <0.2 

Toluene mg/kg 0.2 - <0.5# <0.2 <0.5# <1.0# <0.2 

Ethylbenzene mg/kg 0.2 - <0.5# <0.2 <0.5# <1.0# <0.2 

meta- & para-Xylene mg/kg 0.2 - <0.5# <0.2 <0.5# <1.0# <0.2 

ortho-Xylene mg/kg 0.2 - <0.5# <0.2 <0.5# <1.0# <0.2 

Total Xylenes mg/kg 0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 

Sum of BTEX mg/kg 0.2 - <0.2 <0.2 <0.2 <0.2 <0.2 

Total Petroleum Hydrocarbons*** 

C6 - C9 Fraction mg/kg 3 100^ 10 <3 10 <10# <3 

C10 - C14 Fraction mg/kg 3 500^ 110 <3 <3 <6# <3 

C15 - C28 Fraction mg/kg 3 1000^ 1000 1320 641 770 176 

C29 - C36 Fraction mg/kg 5 - 894 236 667 914 178 

C10 - C36 Fraction (sum) mg/kg 3 - 2000 1560 1310 1680 354 

Polynuclear Aromatic Hydrocarbons*** 

Naphthalene µg/kg 5 - 3 19 2 <25# <5 

2-Methylnaphthalene µg/kg 5 - <12# <5 <12# <25# <5 

Acenaphthylene µg/kg 4 - 24 22 10 8 4 

Acenaphthene µg/kg 4 16 <12# <4 <12# <25# <5# 
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Analytes Units LOR* 
Guidelines** Sediment Sampling Locations 

ISQG-Low INFL MDLN MDLS OUT DRAIN 

Fluorene µg/kg 4 19 <12# <4 <12# <25# <5# 

Phenanthrene µg/kg 4 240 10 30 9 7 4 

Anthracene µg/kg 4 85 9 18 8 6 3 

Fluoranthene µg/kg 4 - 33 53 25 19 10 

Pyrene µg/kg 4 665 37 65 27 22 10 

Benz(a)anthracene µg/kg 4 261 25 43 17 13 6 

Chrysene µg/kg 4 384 25 47 18 14 7 

Benzo(b)fluoranthene µg/kg 4 - 42 76 31 24 11 

Benzo(k)fluoranthene µg/kg 4 - 14 27 11 9 5 

Benzo(e)pyrene µg/kg 4 - 26 44 18 14 6 

Benzo(a)pyrene µg/kg 4 430 44 75 30 23 10 

Perylene µg/kg 4 - 11 18 7 6 3 

Benzo(g.h.i)perylene µg/kg 4 - 26 54 19 16 7 

Dibenz(a.h)anthracene µg/kg 4 63 7 14 6 5 2 

Indeno(1.2.3.cd)pyrene µg/kg 4 - 22 46 17 14 6 

Coronene µg/kg 5 - 8 15 6 5 2 

Sum of PAHs µg/kg 4 4000 366 665 262 203 95 
Notes: 
“-“  :indicates that no guideline level is available. 
*LOR: Limit of Reporting 
*** Detectable PAHs results were normalised to 1% TOC 
^ DEC (2010) Ecological Investigation Level (EIL) for soil. 
# LOR were raised due to high moisture content of the samples. 
Detected concentration exceeding the guideline level is highlighted in yellow. 
Where the LOR higher than guideline values are highlighted in orange. 
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**The Australian and New Zealand Environment and Conservation Council (ANZECC) has derived a low and a high interim sediment quality guideline 
(ISQG-Low and ISQG-High) for trace elements and organic compounds. The ISQG-Low is the level below which adverse effects are very unlikely. 
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Appendix B Historic Site Change Mapping 
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Appendix B: Historic Site Change Mapping.  The red dot indicates the present site of the GO Edwards Park Lake relative to changes to historic changes to the surrounding land. 
Map source: Riggert Consulting Ecologists Pty Ltd and Golder Associates Pty Ltd 1985. Burswood Island Resort Public Environmental Report Volume 1. 
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Appendix C Historic Site Photographs 
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Appendix D Site Photographs 



AECOM GO Edwards Park Lake Water Quality Improvement Plan 

P:\60217874 - GO Edwards WQIP\6 Draft Docs\6.1 Reports\WQIP\GO Edwards Lake WQIP_vR.docx 
Revision R - 21/12/11 

d-1

 

Photo 1. Western island looking west showing overgrown Japanese Pepper tree (Schinus molle) that provides 
opportunities for bird roosting over the water. 

 

Photo 2. Southern side of lake looking east showing bank edges recently repaired with “lake clay”. Note the 
abundant fringing emergent macrophyte planting at the edge of the lake but not in the water itself. 
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Photo 3. Western island looking east showing overhanging trees that provide shade but also opportunities for bird 
roosting over the water. 

 

Photo 4. Eastern side of lake looking north showing overhanging peppermint trees (Agonis flexuosa) that provide 
shade to the water column beneath. 
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Photo 5. In shallow areas at the water’s edge the lake bed surface typically appears to be of sandy to silty texture 
and marked by numerous footprints of wading birds. There is an opportunity to plant more emergent macrophyte 
species into the lake bed in shallow locations such as this. 

 

Photo 6. Southern side of lake looking east showing temporary stockpiles of “lake clay”. Note that the 
management edge between the kikuyu turf and the emergent macrophyte planting at the edge of the lake is 
maintained by spraying. 
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Photo 7. Banks on the eastern side of the lake are steeper than other parts of the lake and show the effects of 
erosion caused by wind-initiated wavelets. The roots of trees are exposed by this erosion but the area has 
recently been cleared to make way for native revegetation. Revegetation is visible in the background. 

 

Photo 8. Northern bank looking south. The western side of the east island (top left of photo) and the southern 
bank are in the background.  The banks of the east island show the woody roots and other woody debris that are 
remnants of recent clearing activities to make way for native revegetation. These woody materials provide 
valuable habitat for fauna and help to hold the island’s banks in place. 
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Photo 9. Eastern island looking south showing a dead tree (foreground) providing refuge and habitat. Native 
shrubs, sedges and groundcovers (background) on the island were recently planted as part of the restoration 
activities. Substantial exotic vegetation was cleared from the island to make way for the revegetation. Note the 
mature tuart tree (centre of photo) that was present at the time of the lake’s construction (Appendix C). 

 

Photo 10. Signage informing park users of recent restoration activities. 
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Photo 11. View of the western island looking from the northern bank of the lake. Note the relatively shallow zone 
in the bottom right hand side of the photo that may offer a good opportunity to plant submerged aquatic 
macrophyte species into the lake bed. 

 

Photo 12. View from the western end of the lake looking east showing the two operational water fountains / 
aerators. It is understood that these operate every day of the year. 
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Photo 13. View looking west along grass corridor on the north side of the lake. This ‘turf-and-trees’ landscaping is 
typical of much of the GO Edwards park. The wedding gazebo and mature tree line are visible in the background. 

 

Photo 14. Outlet weir. To stop the lake from overfilling, water released at the weir flows out of the lake into a pipe 
beneath Great Eastern Highway and then into the lake system at Burswood. From there it overflows into the Swan 
River. 
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Photo 15. Local access road showing the stormwater pit believed to be discharging into the lake.  There is an 
opportunity to treat this runoff prior to its discharge into the lake. 

 

Photo 16. Car Park area. Stormwater runoff currently discharges as sheet flow from the car park onto the 
surrounding lawn area.  There is an opportunity to treat this runoff prior to its infiltration into the ground. 
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