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Preface 

PPK Environment & Infrastructure Pty Ltd were commissioned by Town of Cambridge, Botanic 
Gardens and Parks Authority, and Department of Defence for the preparation of three separate 
Environmental Management Plans for: 

i. Perry Lakes and Alderbury Street Reserve; 

ii. Bold Park; and 

iii. Campbell Barracks. 

This tripartite project is unique in that the three land managers together represent each level of 
government in AustraliaLocal, State and Federal.  Each land manager faces individual issues 
with regards to managing the activities and facilities at each site, whilst maintaining the 
conservation and heritage values. 

The objective of preparing these three plans simultaneously was to assess the existing 
biophysical and social environment in a regional perspective and to develop compatible 
management strategies for these three sites. 

Examples of environmental issues for which management strategies have been developed in a 
regional perspective includes: 

 Fire management; 

 Weed management; 

 Management of fauna corridors; and 

 Boundary management. 

Good working relationships between each of these neighbours will ensure ongoing compatible 
management of sites, and protection and enhancement of the conservation values of each 
location. 
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Executive Summary 

Introduction 

Perry Lakes Reserve and Alderbury Street Reserve are located approximately 7 kilometres west 
of Perth CBD, and have a total area of approximately 80 hectares.  The area is bounded by 
Oceanic Drive, Alderbury Street, Meagher Drive, Underwood Avenue and Perry Lakes Drive.  
The overall character of the landscape provides a parkland setting, which encompasses two 
large lakes, comprising approximately 12.6 hectares, and areas dissected by roadways to allow 
access to car parks, picnic areas and playgrounds. 

This Environmental Management Plan for Perry Lakes and Alderbury Street Reserves was 
commissioned by the Town of Cambridge after the Council resolved to fund the preparation of 
an overall Management and Development Plan for the area west of Meagher Drive.  PPK 
Environment & Infrastructure Pty Ltd were commissioned by Town of Cambridge, Botanic 
Gardens and Parks Authority, and Department of Defence for the preparation of three separate 
Environmental Management Plans for: 

i. Perry Lakes and Alderbury Street Reserve; 

ii. Bold Park; and 

iii. Campbell Barracks. 

This tripartite project is unique in that the three land managers together represent each level of 
government in AustraliaLocal, State and Federal.  Each land manager faces individual issues 
with regards to managing the activities and facilities at each site, whilst maintaining the 
conservation and heritage values. 

The objective of preparing these three plans simultaneously was to assess the existing 
biophysical and social environment in a regional perspective and to develop compatible 
management strategies for these three sites. 

This EMP describes the existing physical and biological environment, identifies and assesses 
the impacts associated with the current land uses of the Reserve, including boundary issues 
with Bold Park.  The EMP prescribes the management objectives, strategies, tasks, procedures, 
practices, performance indicators, reporting and monitoring which will be required for the 
effective environmental management of the Reserves. 

Involvement of the public has been a key component in the preparation of the EMP, with the 
implementation of a significant community consultation program. 

The EMP aims to identify management strategies for the two lakes i.e. East Lake and West 
Lake, and for various issues relating to the parks surrounding the lakes, namely Perry Lakes 
Reserve and the Alderbury Street Reserve.  Common boundary issues with Bold Park Reserve 
are also assessed.  The Perry Lakes Stadium and Warm-Up Track (Rugby Ground) are not 
included within the scope of this management plan. 
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EMP Structure 

The Environmental Management Plan is divided into two main parts.  The detailed elements of 
Parts A and B are as follows: 

Part A:  Describes the facilities and activities undertaken at Perry Lakes Reserve and Alderbury 
Street Reserve; reviews the Reserves in a regional perspective and outlines any future plans; 
identifies the physical attributes (resources) of the Reserves; identifies community and key 
stakeholder issues; describes the potential impacts from activities on these attributes and 
discusses management strategies. 

Part B:  Lists management objectives, strategies, tasks, procedures/practices, performance 
indicators, reporting and monitoring required for each of the key issues, to ensure effective 
environmental management. 

A concept plan has been prepared by Hames Sharley which combines the outcomes of the 
visual resource assessment, the community consultation process and the recommendations for 
management of the main issues associated with the Reserves. 

Environmental Issues 

The major environmental issues identified at Perry Lakes and Alderbury Street Reserves are 
summarised below: 

1. The loss of water depth in the lakes, which is a result of the declining groundwater levels. 

2. The importance of lake level maintenance with regard to the aesthetics of the Reserve. 

3. The importance of conservation of the lake ecology and biological diversity in the area. 

4. The quality of water in Perry Lakes with regard to inputs of nutrients and contaminants, 
and the possible high bacteria levels associated with the large waterbird population on the 
lakes. 

5. The current irrigation system is not considered to be the best option and should be 
converted to an automatic system, which can achieve significant reductions in water 
consumption. 

6. The increasing abundance of weeds, particularly water reeds, invading the lakes and 
surrounding parkland. 

7. The fauna of the area, particularly the birds and turtles, are major attractions to the 
Reserves and need to be protected. 

8. Appropriate tree management is required to maintain the high priority of public safety. 

9. Many facilities at the Reserves are in poor condition and some present a potential danger 
to the public. 

10. Rationalisation of the roads and car parking facilities to reduce the amount of traffic 
throughout the Reserves. 

11. Improved access to paths and facilities for wheelchairs and prams. 
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12. Perry Lakes is under-utilised as a resource in terms of primary and secondary school 
environmental awareness training and also in promoting environmental awareness in the 
general community. 

13. The general safety and security of the users of the Reserves. 

14. Numerous boundary issues with Bold Park. 

Future Management Strategies 

Lake Level Maintenance 

The major management concern for the Perry Lakes is the maintenance of water levels within 
the lakes.  The current artificial lake level maintenance practice of pumping groundwater into 
the southeast section of West Lake and the main body of East Lake over the summer period, 
will become increasingly untenable if groundwater levels continue to decline.  The Lake Level 
Management Plan assesses seven alternative engineering solutions.  These include: 

1. Herdsman Lake Overflow Diversion; 

2. Subiaco Main Drain Diversion; 

3. Treated Sewage Reuse; 

4. Artificial Aquifer Storage; 

5. Deepening of the Lakes; 

6. Installation of a Semi-Permeable Lining; and 

7. Alternative Bore Locations. 

The advantages and disadvantages of each of these options are assessed.  However, before a 
decision is made on the most appropriate management option it is recommended that the 
Town of Cambridge, in conjunction with CSIRO, undertake computer modelling of Perry Lakes 
and the Perry Lakes Sector of the unconfined aquifer.  This would permit the analysis of various 
scenarios relating to rainfall, bore and groundwater extraction and conservation and public 
education.  Feasibility studies of the preferred management options should also be conducted. 

Water Quality Management 

The water quality of the lakes is generally considered to be acceptable and within the range 
exhibited by other Perth wetlands, however there are management strategies associated with 
eutrophication due to inputs of phosphorus, bacterial contamination and deaths of waterbirds 
due to botulism that need to be developed. 

The control of nutrients and other contaminants into the lakes is a major requirement and will 
involve numerous strategies including, minimising fertilisation and irrigation of the 
surrounding lawns, frequent sweeping of the streets (particularly Oceanic Drive) and 
encouraging nearby residents to exercise restraint in their use of irrigation water, fertilisers and 
phosphorus based detergents.  A public education program may be required to inform the 
public and help them understand the importance of maintaining the water quality of the lakes.  
There may also at times be a need to erect signs warning people of times when the level of 
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contamination may constitute a serious health hazard to humans who come in contact with the 
water.  The installation of sediment and pollutant traps such as a CDS (Continuous Deflective 
Separation) unit, would contribute to the control of suspended sediment and rubbish 
discharging into the lakes via stormwater.  To further protect the lakes from contamination it 
may also be necessary to develop a contingency plan which addresses issues relating to the 
possible contamination of stormwater as a result of a major incident, such as a spill from a 
petrol tanker. 

It is recommended that another investigation of the water quality of Perry Lakes be undertaken 
to update the results obtained in 1992 and to further understand the current water quality 
issues.  Research into the effects of artificial lake level maintenance on the build-up of nutrients 
in the water column is also recommended and testing of the bacterial contamination of the 
lakes should be conducted regularly. 

Turf Irrigation and Maintenance 

The use of bore water for turf irrigation across the Perry Lakes and Alderbury Street Reserves 
and the proliferation of uncontrolled private bore usage, particularly in dry years, are 
considered to be having a significant impact on the groundwater levels and lake levels within 
the Reserves. 

The current irrigation system at Perry Lakes and Alderbury Street Reserves is via a ring main 
system which allows irrigation water to be distributed around the reserves.  This existing 
system, for many reasons, is not considered to be the best option.  Consequently the 
installation of an automatic irrigation system is recommended as a high priority management 
need.  Such a system will significantly reduce water consumption as well as cutting labour 
costs.   

To further reduce the amount of water used for irrigation purposes it is recommended that 
research be conducted into transforming grassed areas, which require large amounts of water, 
into areas of native vegetation.  It is also recommended that the Town of Cambridge investigate 
the possibility of utilising treated wastewater from the Subiaco Waste Water Plant for irrigation 
purposes, and that preliminary discussions with the Water Corporation on wastewater re-use 
be given a high priority.  If such a process was to proceed it would be necessary to produce a 
Nutrient and Irrigation Management Plan (NIMP) (Water and Rivers Commission, 1998).   

With regard to private bore usage, it was estimated by the Water Authority (1987) that if 
private abstraction were to decrease by 50% from the rate in 1985, groundwater levels in the 
vicinity of Perry Lakes would increase by up to 0.5 m, even in a below-average rainfall year.  
Given the present trends in private bore usage, however, such a reduction is unlikely to occur 
in the foreseeable future.  It is recommended that stricter controls on bore water usage in 
surrounding suburbs be implemented. 

Flora Management 

(i)  Trees 

Due to the high number of people visiting Perry Lakes, public safety is paramount.  Such a 
well-wooded area can be dangerous when open to the public, as old trees become decayed 
and trunks and branches may have structural weaknesses, all of which can fail and result in 
serious personal injury.  An arboriculturalist has provided an appraisal on the trees situated 
within Perry Lakes, with regard to their condition and future management.  Priority areas 
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identified within Perry Lakes Reserve include the parking areas, access roads and paths, and 
boundary trees. 

Short-term management with the Reserve will need to focus on these priority areas.  It will 
therefore be necessary to focus and limit felling operations to the removal of unsafe trees.  
Long-term management objectives of Perry Lakes are aimed at retaining, conserving and 
enhancing the significance of the parkland, by the implementation of sound management 
practices.  This will include managing the trees to promote sound health, improve public safety 
and the implementation of indigenous planting to improve a mixed age class.   

Due to the fact that tree maintenance and management is a relatively sensitive issue, it is 
recommended that users of the Reserve be informed about the works being carried out and 
why.  It may also be beneficial to involve a number of interested bodies and voluntary 
organisations in the future management of the Reserve.  Their role may eventually be widened 
to promote greater awareness of and action to help implement the sound management 
required to sustain and improve the natural tree cover of Perry Lakes. 

(ii)  Aquatic Flora and Weeds 

The management of water levels in the lake is not likely to have an effect on the flora of the 
lakes, however, a monitoring program should be established to ensure the survival and 
improved condition of the vegetation.  Particular attention should be given to the flooded gums 
(Eucalyptus rudis) which are becoming established in the lakes, to ensure their survival. 

The invasion of weeds is a significant management issue for the Perry Lakes wetlands and 
surrounding areas. The introduction of such weed species detracts from the natural landscape 
values of the lakes, as well as often out-competing native fauna.  Weeds compete with native 
plant species for space and moisture, and usually do not provide suitable habitat or food 
resources for native fauna.  West Lake in particular is becoming highly infested with weeds. 

Results from the public consultation indicate that people are particularly concerned with the 
degree of weed infestation within the lakes.  It is recommended that a survey be undertaken to 
ascertain and confirm weed types within the lakes, and identify suitable measures to control 
weeds.  Strategies should initially focus on removing, or at least controlling the weeds, within 
the lakes before attempting to control exotic tree and grass species in the surrounding 
parkland. 

Fauna Management 

Perry Lakes provide important habitat and drought refuge for water birds and turtles.  The 
public consultation program identified that low water levels were seen to impact on the lakes’ 
fauna (particularly birds and turtles) which are one of the Reserve’s main attractions. 

The loss of habitat through drying of the lakes or clearing of vegetation for development 
purposes may impact significantly on waterbird populations.  It is recommended that 
management strategies first focus on determining and maintaining the habitat requirements of 
the birds and possibly provide habitats if required.  The installation of interpretative signs to 
provide more information about the species using the lakes, their habitat and food 
requirements is also recommended. 

 



1234  

Perry Lakes Reserve 
 Environmental Management Plan 

 98K144A:PR2:4586:RevA Page viii 

 

Introduced and nuisance bird species, such as rainbow lorikeets can significantly impact on the 
ecological and recreational values of the Reserves, by competing with local birds for food and 
habitat.  It may be necessary to implement a program to remove all hybrids and domestic bird 
species from the lakes in consultation with the Department of Conservation and Land 
Management. 

It is important that nutrient levels in the lakes are regularly monitored to control or prevent the 
outbreaks of avian botulism.  It is also recommended that feeding of the waterbirds be 
prohibited. 

Long-necked turtles (Chelodina oblonga) are abundant at Perry Lakes and are one of the 
Reserve’s major attractions.  A study into the ecological aspects of populations of long-necked 
turtles in Perry Lakes captured more than 1000 turtles in both lakes (Guyot and Kuchling, 
1998).  There is a need for the provision of good nesting sites adjacent to the lakes.  Perry 
Lakes does not exhibit some of the major problems with road fatalities that other urban lakes 
experience due to the abundance of surrounding parkland.  However, it is recommended that 
the lakes be improved by modifying the walls along the shore line by providing earth banks 
with gentle slopes.  The wall should at least be interrupted by some slopes to facilitate the 
movements of the females which have to leave the water to nest. 

The exercising of dogs is a common activity within Perry Lakes and Alderbury Street Reserves.  
Under Town of Cambridge Council by-laws, all dogs must be kept on a leash when within the 
main body of the Reserves.  It is apparent that many dog owners ignore these requirements by 
allowing their dogs to run free on the Reserves which interferes with other users and wildlife.  
The public consultation program found that the presence of unrestrained dogs in the Reserves 
concerns many of the regular users who believe this may be contributing to the decline in bird 
populations.  Management needs should include the implementation of stricter enforcement of 
leash requirements for dogs, as well as the updating of information boards to inform dogs 
owners of their responsibilities and the penalties for ignoring such responsibilities. 

There appears to be no evidence of the impact of cats at Perry Lakes, however, considering the 
proximity of the Reserve to residential areas and to Bold Park where cats are considered a 
problem, it is likely that the presence of cats may have a potential impact on the fauna, 
particularly the birds, of the Reserve.  It is recommended that a public education program be 
developed to inform people of the potential impacts cats can have on the environment.  The 
introduction of cat curfew laws should also be investigated. 

Facilities and Access Maintenance 

The major facilities existing at Perry Lakes include, toilets, playgrounds, barbecues, picnic 
tables and bins.  Although many of the facilities are not the major attraction to the Reserve for 
users, it is important that they be maintained in an acceptable manner that will add to the 
recreational enjoyment and image of the Reserve.  Management strategies for the facilities are 
listed below. 

 Barbecues should be regularly maintained to ensure that all are in good operating 
condition.  Electric barbecues should be installed and all existing wood barbecues should 
be replaced with electric barbecues to reduce the fire risk. 
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 Continue the existing practice by the Town of Cambridge of weekly visual inspections of 
all the play equipment, in addition to a three-monthly inspection by a qualified person to 
check compliance with relevant Australian Standards.  Any new equipment installed 
should meet the requirements of relevant Australian Standards. 

 The toilets should be kept clean, safe and unlocked to permit convenient access.  It also 
recommended that adequate lighting be installed to make the area safer and prevent 
vandalism.  Other local councils in the metropolitan area are trialing the use of specific 
lighting that discourages anti-social behaviour within public toilets.  Adopting this type of 
lighting system in the Perry Lakes toilets should be considered. 

 There is clearly a need for more bins within the Reserves, especially during high use times 
such as public and school holidays.  It is recommended that the types of bins used be 
assessed for practicality and ease of use.  Consideration should be given to changing the 
existing bin lids to those with ‘post box’ type flaps that must be pushed to insert the 
rubbish. 

 Path rationalisation within the Perry Lakes Reserve, and the construction of a designated 
bicycle path should be addressed.  Recommendations for rationalisation have been 
included in the concept plan.  The need for a separate bicycle path should be addressed 
in terms of cost and feasibility.  Works to improve wheelchair and pram access to the 
paths should be conducted immediately. 

 The Town of Cambridge is aware of the limitations and inefficiencies of the existing 
manual irrigation system, and they are currently in the third year of a seven year program 
to replace all parks and reserves within the Town of Cambridge with automatic irrigation.  
Perry Lakes and Alderbury Street Reserves are scheduled for the irrigation upgrade and 
automation in the 2000/2001 (year 4) period. It is recommended that the high priority for 
upgrade of the irrigation at the Reserves be maintained. 

 It is recommended that drinking fountains be installed along the paths and in areas close 
to the playground equipment. 

 The possible inclusion of a food/drink outlet at Perry Lakes Reserve has previously been 
considered.  Extensive community consultation would be required prior to planning and 
implementation.  If such a facility was to be constructed the building would need to blend 
in with the setting of the Reserve. 

Access Management 

The rationalisation of roads and parking within Perry Lakes Reserve is a significant 
management issue, with strategies needing to focus on reducing vehicular access to the 
Reserve and limiting parking areas to specific locations within the Reserve.  Plans are currently 
being investigated to lower the speed limit to a 40 km/h Local Traffic Area.  It is also 
recommended that the existing road which circles West Lake be reduced in width and turned 
into a cycling path. 

It is recommended that parking bays be clearly defined, to allow for better protection of the 
trees in these areas, as well as allowing for the rationalisation of traffic control barriers.  The 
method adopted for definition of the parking bays should be in keeping with the surrounding 
landscape.  Although signage should be kept at a minimum, it is recommended that signs 
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defining the parking areas be located at principal arrival points.  By directing people straight to 
parking areas the amount of traffic within the Reserve will be reduced. 

It is recommended that well utilised areas such as barbecue and picnic areas, and playground 
areas be assessed for ease of access for wheelchairs and prams.  It is important that there is 
suitable and equal access to these areas for all people. 

Recreational and Sporting Activities 

The major recreational attraction of Perry Lakes Reserve is the lakes.  The flora and fauna, 
combined with its location in an established residential area makes the Reserve particularly 
appealing to a wide variety of patrons.  However, the presence of humans can have a 
significant impact on the ecology of the lakes.  The following recommendations are provided: 

 Minimise the disturbance to the lakes’ edge and possibly the spread of weeds by installing 
a boardwalk and viewing platform over the lakes; 

 Discourage the artificial feeding of birds to assist in controlling the nutrient levels of the 
lakes system; 

 Control the input of nutrients in the lake by maintaining the current fertilisation 
application rates for both the active and passive recreation areas, which are presently well 
below the industry standards; and 

 Progress with the schedule for conversion to an automatic irrigation system, which will 
achieve savings in water consumption of up to 60% and therefore reduce the groundwater 
abstraction requirements in the lakes’ vicinity. 

Education and Interpretation 

Perry Lakes has an important educational and scientific value due to the number of water birds 
it supports and its role as a drought refuge.  It provides the opportunity for students and the 
community to study a functioning wetland with its complex inter-relationships between flora 
and fauna. 

Perry Lakes is presently an under-utilised resource in terms of primary and secondary school 
environmental awareness training and also in promoting environmental awareness in the 
general community.  It is recommended that the Town of Cambridge encourage local schools 
to utilise Perry Lakes as an environmental education resource, and install interpretative signs 
and displays describing the history of the lakes, their flora and fauna, how they interact with 
the groundwater system, along with general issues of wetland conservation.  People are 
generally more willing to help protect and enhance an area if they are aware of it’s history and 
local importance. 

With regard to tertiary education and training, CSIRO has for several years, been actively 
promoting Perry Lakes for teaching and education.  A concept, which has come to be known 
as the ‘Perry Lakes Wetlands Laboratory’, utilises infrastructure such as piezometers which had 
been installed for past research.  Students from University of Western Australia, Murdoch 
University and the Centre for Groundwater Studies currently utilise Perry Lakes for practical 
laboratory exercise and demonstrations.  It is recommended that the Town of Cambridge take 
advantage of such opportunities by having students, in conjunction with CSIRO, conduct any 
necessary research on the hydrology, water quality or any other aspects of the lakes.  This type 
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of research may be particularly beneficial in assessing the best possible lake level maintenance 
option. 

Safety/Security 

During the public consultation period a number of safety and security issues were raised, 
therefore indicating a need for the development of the following management strategies related 
to safety and security: 

 Adequate lighting should be installed in and around the toilets to ensure user safety and 
deter any inappropriate behaviour.  Consultation with other local councils should be 
undertaken to identify the type of lighting that has been successfully used in deterring 
anti-social behaviour. 

 A lighting system should be installed not only in the vicinity of the toilets but throughout 
the entire Reserve. 

 A security or ranger patrol should be undertaken several times a day to prevent or at least 
limit the number of car break-ins and deter inappropriate behaviour.  A log should be kept 
of all reported car break-ins and any other criminal activity. 

Boundary Issues Management 

Subsequent to the excision of Bold Park from the Town of Cambridge to Kings Park and 
Botanic Garden (now referred to as the Botanic Gardens and Parks Authority) in August 1998, 
a number of issues have arisen due to the common boundary.  These boundary issues have the 
potential to impact on the management of Perry Lakes and Alderbury Street Reserves.  Liaison 
and negotiations with the relevant corporate bodies and authorities should be undertaken to 
resolve the following boundary issues: 

 Perry Lakes Drive speed limit review of 60 kph down to 40 kph; 

 Perry Lakes Drive – verge maintenance and rubbish maintenance; 

 Perry Lakes / Bold Park events bookings; 

 Bush fire control; 

 Weed control; 

 Visual access / spatial enclosure; and 

 Cat curfews. 

Detailed management plans associated with each of the above issues are provided in 
Section B. 
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CSIRO  Commonwealth Science Institute and Research Organisation 

EMP  Environmental Management Plan 

mAHD  Metres Australian Height Datum 

NIMP  Nutrient and Irrigation Management Plan 

PCC  Perth City Council 

SPCC  State Pollution Control Commission of NSW 

ToC  Town of Cambridge 

WWTP  Subiaco Wastewater Treatment Plant occasionally  

YMCA  Young Men’s Christian Association 
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1. Introduction 

1.1 General 

Perry Lakes Reserve and Alderbury Street Reserve are located approximately 7 kilometres west 
of Perth CBD (Figure 1).  The area is bounded by Oceanic Drive, Alderbury Street, Meagher 
Drive, Underwood Avenue and Perry Lakes Drive.  The total area of both reserves is 
approximately 80 hectares.  The overall character of the landscape provides a parkland setting, 
which encompasses two large lakes, comprising approximately 12.6 ha, and areas dissected by 
roadways to allow access to car parks, picnic areas and playgrounds. 

The Town of Cambridge Council held a meeting on 24th March 1998 and resolved to fund the 
preparation of an overall Management and Development Plan for the area west of Meagher 
Drive.  This includes the development and application of an Environmental Management Plan 
(EMP).  An EMP describes aspects of the environment which need to be actively managed, the 
best approach for their management and the resources needed to complete the management 
process. 

An Environmental Management Plan has been prepared for Perry Lakes and Alderbury Street 
Reserves.  The purpose of this EMP is to describe the existing physical and biological 
environment and to identify and assess the impacts associated with the current land uses of the 
Reserves, including boundary issues with Bold Park.  The EMP prescribes the management 
objectives, strategies, tasks, procedures, practices, performance indicators, reporting and 
monitoring which will be required for the effective environmental management of the Reserves 
and to ensure compliance with relevant legislation.  Involvement of the public has been a key 
component in the preparation of the EMP, with the implementation of a significant community 
consultation program. 

This EMP aims to identify management strategies for the two lakes i.e. East Lake and West 
Lake, and for various issues relating to the parks surrounding the lakes, namely Perry Lakes 
Reserve and the Alderbury Street Reserve.  Common boundary issues with Bold Park Reserve 
are also assessed.  The Perry Lakes Stadium and Warm-Up Track (Rugby Ground) are not 
included within the scope of this management plan. 

Background information provided in this EMP includes: 

 description of the present environment including climate, geomorphology, soils, 
hydrology, flora, fauna and cultural heritage; 

 an appraisal of the regional setting and land use; and 

 community and key stakeholder issues. 
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1.2 Structure of the EMP 

This EMP is divided into two main parts.  The detailed elements of Parts A and B are as 
follows: 

Part A:  Describes the facilities and activities undertaken at Perry Lakes Reserve and Alderbury 
Street Reserve; reviews the Reserves in a regional perspective and outlines any future plans; 
identifies the physical attributes (resources) of the Reserves; identifies community and key 
stakeholder issues; describes the potential impacts from activities on these attributes and 
discusses management strategies. 

Part B:  Lists management objectives, strategies, tasks, procedures/practices, performance 
indicators, reporting and monitoring required for each of the key issues, to ensure effective 
environmental management. 
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2. Current Facilities, Activities and 
Maintenance Practices 

2.1 Description of Facilities 

An outline of the facilities available at Perry Lakes Reserve is provided in Table 2.1 below.  
The location of these facilities are shown in Figure 2. 

Table 2.1:  Facilities Located within Perry Lakes Reserve 

Structure Details Number 

BBQ’s Wooden 10 

BBQ’s Double Electric 3 

Picnic Tables Timber 42 

Seats Timber 17 

Gazebos  2 

Bins 60 Litre 1 

Bins 240 Litre 24 

Toilets Blocks, male & female 2 

Playgrounds  3 

Car Parks  7 

Additional infrastructure within Perry Lakes Reserve and the adjoining Alderbury Reserve 
include: 

 Sub-station blocks; 

 Temporary lock-up (container) relating to cycle hire; 

 Hockey and cricket pitches with associated club house buildings; and 

 Roads and car parks, with associated gates, bollards and timber barriers for traffic control, 
some lighting and signage. 
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2.2 Description of Activities 

2.2.1 Perry Lakes Reserve 

Perry Lakes Reserve comprises two lakes, East Lake (6.7 hectares) and West Lake (5.9 hectares), 
as well as the parks surrounding the lakes (Figure 2).  The lakes serve three main roles as: 

 the focal point of a public recreation space; 

 a habitat for water birds and aquatic animals such as turtles; and 

 sumps for urban stormwater. 

The surrounding parkland is used for passive recreation including walking, jogging, cycling, 
fun and fitness exercises and picnics.  It was the site for the 1979 and 1994 
Asia/Pacific/Australian Scout Jamboree.  The southern section was, until 1998, a site for annual 
events, such as the Nursery Industry Association’s Garden Week. 

2.2.2 Alderbury Reserve 

Alderbury Street Reserve is in close proximity to the lakes.  This reserve is 12 ha in size 
(Figure 2) and used for active sport in summer by the Subiaco/Floreat Cricket Club and in 
winter by the YMCA Hockey Club.  It is also used by the YMCA Archery Club approximately 
once per week. 

2.3 Maintenance Practices 

The following outline of maintenance practices within Perry Lakes Reserve and the 
surrounding sportsgrounds, was adapted from a report prepared by the Town of Cambridge, 
following a Council meeting in March 1998 (Town of Cambridge Council Meeting Report, 
1998). 

2.3.1 Turf Irrigation 

The irrigation system at Perry Lakes Reserve consists of eight production bores connected via a 
ring main system, which allows irrigation water to be distributed around the complex.  The 
water is then applied manually via travelling irrigators, aluminium spray bars and standpipes.  
Watering occurs during the day between 6am and 9pm. 

Perry Lakes Reserve and surrounding sportsgrounds are irrigated according to the Council’s 
operational policy as follows: 

 Active Sports Areas — application twice per week between November and March 
reducing to once per week in April/May and October only.  Each application delivers 
approximately 20 mm of water.  No watering occurs between June and September. 
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 Passive Areas — application once per week between October and April.  Each application 
delivers approximately 20 mm of water.  No watering occurs between May and 
September. 

2.3.2 Turf Management 

The various turf areas within the Perry Lakes and Alderbury Street Reserves are managed 
according to their use as follows: 

 Active Sports Areas 

 mown once per week to once per fortnight; 

 fertilised twice per year; 

 cored five times per year; 

 scarified/top dressed as required (every four years); and 

 weed/pest controlled when required (approximately every four years). 

 Passive Turf Areas 

 mown once per month; and 

 no fertiliser applications. 

2.3.3 Lake Ecology 

Fauna preservation and water quality maintenance is achieved by maintaining the lakes to 
appropriate levels over the summer months. 

Groundwater levels in the Perry Lakes area have been declining slowly since the early 1960’s.  
In recent years the West Lake had dried out over summer apart from a small permanent pool in 
the southern section.  Small amounts of groundwater have been added to this section, usually 
late in the summer to ensure survival of long-necked turtles.  Levels in the East Lake have been 
maintained by pumping groundwater over the weekends between December and April.  This is 
in concert with the Dames and Moore Environmental Management Study carried out in 1992, 
which recommended: 

 East Lake should be maintained as a permanent water body in order to maintain the 
aesthetic value of the Reserve and to provide refuge for water birds, turtles and other 
fauna during dry seasons. 

 West Lake should be allowed to dry out naturally during dry years in order to maintain 
the water quality of the lake to achieve a balance between permanent and seasonal 
wetlands and to provide seasonal variations in water depths and bio-productivity for the 
benefit of waterbirds. 
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2.3.4 Tree Management 

Tree management at the Perry Lakes and Alderbury Street Reserves is undertaken with due 
respect to the safety and long term viability of all trees and is conducted within the confines of 
annual budgets.  In October 1995 and again in March 1999, an arboriculturalist was 
commissioned by the Town of Cambridge to supply an appraisal on the trees situated within 
Perry Lakes, with regard to their condition and future management (Aldous-Ball, 1995).  
During the 1999 survey an inspection of suspect trees growing in high use areas was 
undertaken in order to address public safety.  Removals and work required on trees were 
identified and programmed for execution.  The results of this study are discussed in 
Section 8.1.4.1.  This process of inspection and work execution is ongoing in accordance with 
the availability of funds. 

2.3.5 Playground Equipment 

As a regularly used facility, maintaining the required safety standards for the playground 
equipment are given a high priority.  The Town of Cambridge staff currently undertake weekly 
visual inspections of all the play equipment, in addition to a three-monthly inspection by a 
qualified person to check compliance with relevant Australian Standards.  Repairs are 
undertaken as required, and quarterly inspections and repairs are recorded.  It is also essential 
that the existing equipment and any new equipment meet all the requirements of relevant 
Australian Standards.  The most relevant standards include: 

 AS 1924.1 – 1981: Playground equipment for parks, schools and domestic use – General 
requirements; 

 AS 1924.2 – 1981: Playground equipment for parks, schools and domestic use – Design 
and Construction – Safety aspects (incorporating Amendment 1); and 

 AS/NZS 4486.1 – 1997: Playgrounds and playground equipment – Development, 
installation, inspection, maintenance and operation. 
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3. Regional Setting and Future Plans 

3.1 Regional Setting 

3.1.1 Location and General Description 

Perry Lakes Reserve and Alderbury Street Reserve are located approximately 7 km to the west 
of Perth, with a total area of approximately 80 hectares.  Close to 12.6 ha of this area is 
covered by the two lakes (West Lake – 5.9 ha and East Lake – 6.7 ha).  The Reserves constitute 
a moderately developed, recreational parkland in the suburb of Floreat.  Perry Lakes Reserve 
and Alderbury Street Reserve are bounded by Oceanic Drive to the north, Meagher Drive and 
Alderbury Street to the east, Perry Lakes Drive and Bold Park to the west, and Underwood 
Avenue to the south.  Perry Lakes Stadium is located on the eastern edge of the Reserve 
(Figure 2). 

The overall character of the landscape provides a parkland setting with its major features being 
the two lakes that are surrounded by predominantly native vegetation.  Recreational facilities 
within the Reserve include picnic areas, barbecues, playgrounds and fitness areas and a sports 
ground.  The site is serviced by numerous roadways and car parking facilities, to provide easy 
access for vehicles.  The park provides many benefits to the urban environment, acting as a 
bushland haven to the surrounding built-up environment.  These benefits include: 

 Visual Relief – by breaking up the uniform areas of suburbia; 

 Recreation – by enabling large numbers of people to pursue many kinds of recreational 
pursuits, e.g. walking, jogging, cycling, nature studies, picnics etc; 

 Conservation – the lakes and overall structure of the parkland provide a valuable habitat 
for an abundance of wildlife and plants; and 

 Education – the landscape character provides a biological laboratory accessible to schools, 
universities and the general public. 

3.1.2 Regional Characteristics 

The East and West Lakes form the central feature of Perry Lakes Reserve.  These lakes are semi-
permanent, freshwater lakes which are located on the Swan Coastal Plain and are surface 
expressions of the shallow watertable aquifer.  Seasonal fluctuations in the height of the water 
table result in corresponding changes in the water levels of the lakes.  In order to provide a 
range of water levels and depths in the lakes, West Lake is allowed to dry out naturally during 
years of low rainfall, apart from a small permanent pool in the southern section which has 
groundwater pumped into it to maintain a permanent water depth.  Groundwater from bores is 
also pumped into East Lake to maintain a permanent water depth. 

Historical data suggests that the Reserve was originally part of a natural wetland system.  The 
current landscape element consists of a mixture of vegetation including benthic algae, aquatic 
and semi-aquatic species, sedges, reeds, trees and grasses.  The fauna of the lakes includes a 
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wide range of waterfowl (both local and non-local species), turtles, fish and aquatic 
invertebrates. 

Perry Lakes Reserve provides an environment for many kinds of recreational pursuits, with 
many thousands of people visiting the park each year, utilising the numerous available 
facilities. 

3.1.3 Surrounding Land Use 

Descriptions of the major surrounding land uses are outlined below: 

 The northern and eastern boundaries of the study area are surrounded by residential areas 
interspersed with a golf course and other sporting facilities (eg the Perry Lakes Stadium). 

 To the west, the study area is separated from Bold Park by Perry Lakes Drive. 

 The southern limit is bounded by a cleared area and a number of commercial buildings 
including CSIRO and the Challenge Stadium. 

3.2 Future Plans 

There are currently no agreed future plans for Perry Lakes and Alderbury Street Reserves.  
However, there have been a number of development proposals and ideas for developments 
that have been identified in the vicinity of the Reserves.  These include: 

 a conceptual idea to construct a skateboard facility. 

 a proposal to construct a multi-purpose facility for the Cambridge Scout Group, proposed 
to be located adjacent to the YMCA Hockey Pavilion at Alderbury Reserve. 

 conceptual plans to upgrade and enhance play facilities, including introducing equipment 
suitable for young adults. 

 an investigation of opportunities to establish a food/drink outlet in the Reserve. 

 the future use of Perry Lakes Stadium may have impacts on user patterns in the Reserve. 

 introduction of a fully automatic irrigation system. 

 the Botanic Gardens and Parks Authority propose to establish a new visitor centre and 
staff facility for Bold Park to be located along Perry Lakes Drive. 
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4. Existing Biophysical Environment 

4.1 Climate 

Climatic elements are important factors related to the environmental management of an area. 
For example, seasonal changes in rainfall and temperature can affect site accessibility and 
potential fire hazard. Wind is another major climatic factor responsible for shaping the natural 
landscape. 

4.1.1 Rainfall 

The Perth area has a mediterranean climate characterised by hot, dry summers and mild, wet 
winters.  Rainfall data (Table 4.1) was obtained from the Bureau of Meteorology and shows a 
strongly seasonal pattern.  The Perth area has a mean annual rainfall of 773.5 mm.  Rainfall is 
predominantly between May and October with the highest levels recorded in June and July.  
Average annual evaporation is approximately 68.9 mm with rainfall exceeding evaporation 
over most of the year. 

Table 4.1:  Mean Rainfall and Temperature Data for the Perth Area (1993-1999) 

 Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec Annual 
Mean Rainfall 
(mm) 

9.0 0.8 30.6 19.2 92.2 161.1 167.1 112.5 101.1 51.4 22.4 6.1 773.5 

Mean Max 
Temp (oC) 

30.1 29.4 27.9 25.2 21.7 19.6 18.1 18.1 19.2 22.6 24.4 27.4 23.6 

Mean Min 
Temp (oC) 

18.4 18.2 16.6 16.1 12.2 12.0 9.1 9.5 11.3 12.5 14.5 16.1 13.9 

Maximum 
Temp (oC) 

41.5 43.0 36.0 32.7 30.9 24.4 23.4 21.7 24.7 36.6 38.2 40.8 43.0 

Minimum 
Temp (oC) 

11.8 12.6 13.9 11.2 6.0 6.1 2.4 4.0 6.2 5.0 9.7 10.9 2.4 

Mean daily pan 
evaporation 
(mm) 

10.4 9.9 8.1 5.3 3.1 2.3 2.2 2.7 3.6 5.2 7.2 8.9 68.9 

Source:  Bureau of Meteorology, 1999 (Rainfall and temperature data from the closest rainfall station Swanbourne. 
Evaporation data from the Perth airport rainfall station). 

4.1.2 Temperature 

Table 4.1 shows the mean minimum and maximum temperatures recorded at the nearest 
station (Swanbourne).  Maximum temperatures in summer (between December and February) 
average 23.6oC, with the minimum temperatures averaging 13.9oC over this period.  The 
maximum temperatures for winter (between June and August) average 18.6°C, while the 
minimum temperatures average 10.2oC over this time. 
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4.1.3 Wind 

The winds are strongest during the summer months with 51% of the winds in December 
exceeding 20 kilometres per hour at 1500 hours compared to only 20% in May and 25% in 
June, July and August (Bureau of Meteorology, 1998).  A typical summer wind pattern exists, 
with strong easterly winds in the morning swinging to a strong south-westerly in the 
afternoons.  Occasionally in late summer, dissipating tropical cyclones may pass through the 
region.  These have a pronounced, short term effect on the regional weather patterns. 

In the winter months the winds are generally much lighter, with westerly and north-westerly 
winds associated with rain bearing depressions being the strongest. 

4.1.4 Fire Season 

The fire season normally extends from September through to early May, with High to Extreme 
Fire Danger periods occurring during the October to April period.  Summer thunderstorms 
with associated lightening, occur during this time and can be the ignition source of many bush 
fires.  The combination of hot, dry, windy and lightning-prone weather can result in very 
severe fire behaviour in the region.  There has been no recorded history of fire within the Perry 
Lakes Reserve (Pers. comm. Ross Farlekas, Town of Cambridge, 1999). 

4.2 Geology and Geomorphology 

Perry Lakes is located on the Swan Coastal Plain, which lies on the eastern, onshore edge of 
the Perth Basin.  In this region the basin contains approximately 13,000 m of Permian to 
Quaternary aged sedimentary rock.  The uppermost plain formations are late Tertiary and 
Quaternary, comprising sand, limestone and interbedded silt and clay, up to 100 m thick. 

The Swan Coastal Plain is characterised topographically by a series of distinct dunal systems 
aligned approximately north-south and extending from the coast to the Darling Scarp.  The 
Quindalup and Spearwood Dune Systems lie closest to the coast, with the Bassendean Dune 
System further to the east.  Wetlands occur in intertidal depressions within and between these 
systems.  Perry Lakes and Alderbury Street Reserves lie in an interdunal depression on the 
Spearwood Dune System. 

The superficial sediments of the Spearwood Dune System comprise aeolian calcarenite 
(reverted Tamala Limestone) and are probably underlain by leached yellow sands of the 
Tamala Limestone.  These sediments are typically pale brown to yellow calcarenite, becoming 
more calcareous at depth.  These sediments may yield large quantities of high quality 
groundwater. They often have a high capacity to adsorb some contaminants, particularly 
phosphorus. 

The Reserves lie at an altitude of approximately 6 mAHD (metres Australian Height Datum).  
The ground surface is gently undulating with slopes of mostly less than 1o (as determined from 
topographic maps). 
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4.3 Water Resources 

4.3.1 Hydrogeology 

The Quarternary sediments of the Swan Coastal Plain form a heterogeneous, unconfined 
aquifer, which varies in composition both vertically and laterally.  This aquifer is recharged 
from rainfall and drains laterally to the ocean and the Swan/Canning River System, and 
vertically to the underlying aquifer (Dames and Moore, 1992).  Groundwater also leaves the 
aquifer by evapotranspiration and pumping.  The combination of topography, sediment 
thickness and drainage has resulted in the formation of two groundwater mounds, the 
Gnangara Mound and the Jandakot Mound, within the Perth urban area.  Both play a 
significant role in the supply of Perth’s water (Dames and Moore, 1992). 

Perry Lakes Reserve lies on the southern boundary of the Gnangara Mound.  Regional 
groundwater flow, as indicated in the Perth Urban Water Balance Study (Water Authority of 
Western Australia, 1987), is to the south-west at an average rate of 50-100 m per year (Dames 
and Moore, 1992) 

Seasonal watertable fluctuations in the vicinity of Perry Lakes occur over the range of 
approximately 2.5 mAHD to 5.0 mAHD.  Mean minimum elevations of about 3.5 mAHD 
usually occur during April or May (Dames and Moore, 1992). 

When the elevation of the watertable is higher than the water level in the lakes, groundwater 
will discharge into the lakes along their perimeters and through the lakes’ bottom sediments.  
When the water level in the lakes is higher than the water table, water will be discharged from 
the lakes to the groundwater system.  The magnitude and direction of this flux will depend 
upon the relative elevations of the lake surface and the local water table, the permeability of 
the lake bed and adjoining formations and the presence of low permeability layers in the local 
superficial aquifer (Dames and Moore, 1992). 

4.3.2 Hydrology 

4.3.2.1 Lake Hydrology 

The Perry Lakes are shallow (0.5 m to 1.5 m), semi-permanent, freshwater lakes located in a 
topographic depression within grey and yellow quartz sands of the Swan Coastal Plain.  The 
lakes are a surface expression of the shallow regional groundwater table.  East Lake has a 
surface area, determined from topographic maps, of approximately 67,500 m2, while West 
Lake has an area of approximately 59,375 m2 (Dames and Moore, 1992). 

The Perry Lakes are a modified remnant of a wetland, which existed prior to European 
settlement and originally consisted of four distinct wetlands.  Aerial photographs taken in 1953 
indicate that the lakes contained abundant emergent vegetation and experienced a regular 
seasonal cycle of drying and filling (Townley et al., 1995).  A photograph taken in May 1959 
shows both lakes to be completely dry. 

During very wet years West Lake expanded to cover the flats which now form Alderbury 
Reserve, and East Lake appears to have flooded as far east as the present stadium.  Permanent 
water has only existed in the lakes since 1962, when they were dredged during the 
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construction of Perry Lakes Stadium (Townley et al., 1995).  It is not known to what depth the 
lakes were dredged, or how the dredging was carried out. 

Perry Lakes are considered to be flow-through lakes and represent the most common form of 
watertable lakes on the Swan Coastal Plain.  The groundwater of a flow-through lake flows 
towards the lake on the up gradient side, generally discharging from the aquifer through the 
lake bed, close to the up gradient shore.  On the down-gradient side of the lake, water is 
recharged to the aquifer through the lake bed, again close to the down-gradient shore.  Such 
water descends into the aquifer, eventually resuming its original flow gradient.  In simple terms 
the water levels observed in the lakes reflects the groundwater level in the aquifer close to the 
lakes.  When Perry Lakes contained water all year round they appear to have functioned as 
permanent flow-through lakes. 

4.3.2.2 Surface Catchments and Drainage 

The Perry Lakes drain a surface catchment totalling 459.2 hectares.  Six drains carry stormwater 
into the lakes from the surrounding catchment area.  East Lake has a catchment which would 
generate little surface runoff, consisting largely of unsealed (including grassed) surfaces.  Four 
small stormwater drains carry runoff from sealed areas in the car parks of CSIRO and some 
suburban streets in Floreat.  The majority of paved surfaces in the East Lake catchment, 
including Stephenson Avenue, Brockway Road and Underwood Avenue, are drained by the 
Water Corporation Subiaco Main Drain which runs to the south of Stephenson Avenue and do 
not contribute runoff to the lakes (Dames and Moore, 1992). 

The catchment for West Lake contains a greater area of paved surfaces than that of East Lake, 
including Oceanic Drive and suburban streets in Floreat.  These paved areas drain into the 
West Lake via a stormwater drain at its northern end.  Another smaller drain carries runoff from 
Perry Lakes Drive into the lake at its western side. 

4.3.2.3 Regional Groundwater Setting of Perry Lakes 

A network of 87 monitoring wells and 8 surface water bodies within an approximately 5 km 
radius of Perry Lakes were monitored in 1997.  This area has been designated the ‘Perry Lakes 
Sector of the Gnangara Mound’ (Rich, 1999).  The network utilised Water and Rivers 
Commission monitoring wells, private and public irrigation bores, miscellaneous research 
piezometers drilled by CSIRO and piezometers drilled specifically for research at Perry Lakes. 

A partial flow net (Figure 3) provides some important information regarding the general 
hydrology of the superficial aquifer around Perry Lakes.  The Swan River meets the Indian 
Ocean at an oblique angle.  Groundwater entering the Perry Lakes sector of the superficial 
aquifer does so across an extremely small aquifer section between Herdsman Lake and Lake 
Monger.  This water ultimately leaves the aquifer across a very much larger section represented 
by the constant head boundary comprising the Indian Ocean and the Swan River estuary. 

The Perry Lakes Sector is therefore in a zone of relatively low groundwater flow velocity and 
low water table gradients (Turner and Rich, 1999). 

4.3.2.4 Historical Water Levels 

Significant hydrogeological modification of the lakes commenced in the early 1950s when 
open storm drains were dug into the lakes from new housing estates in Floreat and Wembley.  
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This was followed by the building of the sports complex for the 1962 Commonwealth Games.  
As part of the development Perry Lakes were extensively modified and included dredging and 
bank reclamation.  Extensive grassed areas were established around both lakes, and the first 
bores were established in 1962 for lawn irrigation (Turner and Rich, 1999). 

These modifications were carried out at a time of very high groundwater levels, with aerial 
photographs taken in 1962 showing two oval sheets of water with distinct banks and no 
emergent vegetation.  The lack of safe nesting areas for water birds prompted further 
modifications which included construction of an island in East Lake about 1974 and deepening 
and construction of an island in West Lake in the early 1980s. 

Drought during the late 1970s contributed to a widespread decrease in groundwater levels 
throughout Perth (Townley et al., 1993).  For the first time since Perry Lakes had been dredged 
and reformed, portions of the lake bottoms became exposed over summer.  Since the 1960s, 
annual mean water elevations in the Perry Lakes have declined by approximately 1.3 m, from 
4.5 m in the mid 1960s to about 3.2 m in the late 1980s.  The Perth City Council (PCC) 
experimented with artificial lake level maintenance during the summer of 1977-78 by pumping 
groundwater into both lakes, with little success.  Carbon et al. (1988) recognised that the lakes 
are physically part of the surrounding watertable, and that overall, lake levels directly reflect 
the surrounding groundwater levels.  They also concluded that lakes with a well developed 
clay bed could be maintained during periods of low summer groundwater levels by pumping 
from a remote source.  However, they also added that where dredging (such as had occurred at 
Perry Lakes) had destroyed the natural integrity of the lake beds, such artificial maintenance 
would be more difficult. 

The PCC clearly recognised that pumping locally derived groundwater into Perry Lakes was 
untenable in the longer term as it would result in a greater head difference between the lake 
and the aquifer and simply accelerate the rate of seepage from the Lake.  At one stage in 1984 
serious consideration was given to diverting water from Herdsman Lake via gravity drainage to 
Perry Lakes.  However, due to unacceptable nutrient levels, this approach was considered too 
problematic.  A public seminar and workshop held in January 1996 suggested a consensus that 
the lakes constituted a valuable wildlife habitat and there was general support for allowing 
some increase in the amount of natural vegetation around the lakes and protecting it from 
invasion by exotic species.  However, the crucial question of how to maintain summer water 
levels remained unresolved. 

The dilemma facing the PCC was how to protect and if possible increase the integrity of the 
wetlands on the one hand, while at the same time addressing the question of declining water 
levels, a problem which could only be cheaply solved through environmentally unacceptable 
engineered solutions such as dredging. 

There was, however a persistent theme that indiscriminate use of groundwater both privately 
and publicly was probably contributing to the problem and a recognition of the underlying role 
played by climatic change.  Despite an understanding that ‘pumping from adjacent bore water 
supplies is not an option as this simply recycles the water in the aquifer…’ (PCC 1986, 
unpublished), it was recommended that the use of groundwater to maintain summer lake levels 
be adopted along with limited deepening and further studies. 

4.3.2.5 Current Water Levels 

In response to increasing public concern the PCC commissioned a formal Plan of Management 
for Perry Lakes which was completed by Dames and Moore in 1992.  This report 
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recommended (on the basis of cost and questionable environmental and public health 
implications associated with engineered solutions) maintaining East Lake through pumping 
from irrigation bores and allowing West Lake to dry out seasonally.  This was the management 
strategy employed by the PCC and the one currently used by the Town of Cambridge.  The 
Town currently maintains the water level of the southern section of the West Lake. 

Further research has been conducted by John Rich in conjunction with Murdoch University 
and CSIRO.  Since his research commenced in 1995, West Lake has been dry for about half of 
each year and is now severely degraded by weed invasion.  East Lake is slowly suffering 
similar degradation as the area of open water which can be practically maintained by pumping 
groundwater is diminishing.  In both lakes the watertable is lower than the lake bed for much 
of the year (Turner and Rich, 1999). 

A comparison of the lake levels and the groundwater levels, as measured from two observation 
bores (PL1 and PL2) established by the CSIRO in 1995, for the period of June 1995 to March 
1999 are shown in Figures 4a and 4b.  The seasonal trends in both groundwater levels and lake 
levels are clearly evident, however, East Lake levels tend to remain slightly above the 
groundwater level in both summer and winter, whilst West Lake levels closely follow the 
groundwater levels.  It is important to note that the floor of East Lake has a minimum elevation 
of approximately 2.25 mAHD, whilst the minimum elevation of West Lake is approximately 
2.5 mAHD.  

In East Lake and the southern section of West Lake, artificial groundwater maintenance 
typically commences in November and continues until as late as April.  The water is sourced 
from adjacent lawn irrigation bores.  However, recharge is only carried out on an ‘as needed’ 
basis, with ground staff at Perry Lakes maintaining detailed pumping records of lake pumping 
since December 1992 (Townley et al., 1995).  Over summer 1996-97, 177,000 m3 were 
pumped into East Lake (Rich, 1999).  This represents about 20 lake volumes at a summer stage 
of 3.2 mAHD.  However, without the recharge of the East Lake during the summer months, it 
is likely that evaporation and infiltration would cause the lake to dry out during summer in 
low-rainfall years. 
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Figure 4a:  Lake Levels and Groundwater Levels for East Lake (June 95 to March 99) 
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Figure 4b:  Lake Levels and Groundwater Levels for West Lake (June 95 to March 99) 
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4.3.2.6 Location of Existing Recharge and Irrigation Bores  

There are currently eight production bores surrounding the Lakes as detailed in Table 4.2 and 
illustrated in Figure 5. 

Table 4.2:  Bore Locations and Purpose 

Bore Number Purpose/Location 

4 Services Perry Lakes Reserve 

6 Services Perry Lakes Reserve 

176 Services Perry Lakes Reserve 

2 Services Alderbury Street Reserve 

7 Services Alderbury Street Reserve 

5 Services Perry Lakes Rugby Ground 

3 Services Perry Lakes Stadium and surrounds 

8 Services Oceanic Drive median strip 

 

These bores are connected by a ring main system which allows irrigation water to be 
distributed around the above areas.  Groundwater from bore number six, located 
approximately 200 m from the lake is generally used to recharge East Lake as this bore has 
minimal effect on the groundwater entering the lake due to its location across gradient from 
the lake.  As a general rule grassed areas are irrigated during week days and top up water is 
pumped into East Lake on weekends and public holidays only. 

4.3.2.7 Water Quality 

The most recent study of water quality within the Perry Lakes was undertaken by Dames and 
Moore between the period August and November 1991, as part of their Environmental 
Management Study (Dames and Moore, 1992).  The lakes have also been sampled on 
numerous other occasions by Lantzke (unpublished) and the City of Perth.  An investigation of 
historical trends in the water quality of the lakes was undertaken in 1992, a summary of the 
results is provided below. 

pH 

The water quality in the lake has ranged from moderately acidic to strongly alkaline, with 
recorded pH values ranging from 5.5 to 10.5 (Dames and Moore, 1992).  The pH of the lakes 
is significant in terms of the availability and uptake of algal nutrients, particularly phosphorus.  
High pH (above 8 or 9) has been correlated to very high rates of release of phosphorus from 
lake bed sediments and the occurrence of algal blooms. 
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Total Dissolved Solids 

Total Dissolved Solids (TDS) gives an indication of the salinity of water.  Apart from some 
samples taken in August 1991 by Dames and Moore, there are no historical data regarding TDS 
in the Perry Lakes.  The August samples indicate the water in both lakes is fresh ranging 
between 106-108 mg/L in the West Lake and 168-192 mg/L in the East Lake.  These levels are 
well within acceptable standards for potability and the survival of freshwater aquatic 
organisms. 

Dames and Moore (1992) have outlined a number of factors likely to determine the salinity of 
the Perry Lakes.  These include: 

 inflow of stormwater during winter, typically containing low concentrations of dissolved 
solids; 

 artificial recharge during summer from bores;  

 influx of groundwater from the shallow aquifer; and 

 evapo-concentration, especially during the summer months. 

Nutrients (Nitrogen and Phosphorus) 

Importance of Nutrients 

The major water quality concern for the Perry Lakes is that of eutrophication.  Eutrophication is 
the process whereby the productivity of a lake increases through nutrient enrichment.  Most of 
the wetlands on the Swan Coastal Plain are at least moderately enriched because they are 
shallow and without outflows so most of the nutrients entering remain within them. 

European settlement, however, has resulted in the input of excessive quantities of nutrients into 
wetlands from anthropogenic sources.  These sources include sewage (raw or treated, leakage 
from sewers or septic tanks), surface runoff (roads, agriculture, industry and lawns), leachate 
from sanitary landfills, air pollution and groundwater.  The generally poor ability of sandy soils 
of the region to retain nutrients, particularly phosphorus, has resulted in many of the wetlands 
of the Swan Coastal Plain becoming heavily enriched with phosphorus and nitrogen. 

While nitrogen and phosphorus are both important contributors to eutrophication, it is 
phosphorus, which is more significant in terms of the management of eutrophication, being 
nearly always the element in shortest supply as well as being more easily controlled. 

Phosphorus enters the wetlands in winter and becomes quickly bound to sediments within the 
water body.  In summer, microbiological activity in the sediments increases in response to 
warmer temperatures and the anaerobic conditions created allow phosphorus to be released 
from the sediments back into the water column.   
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Phosphorus dissolved in the water is often taken up extremely rapidly by algae and other 
organisms, resulting in the formation of algal blooms during the warmer months.  The 
problems associated with excessive algal growth can include: 

 fish kills; 

 algal odour; 

 loss of aesthetic appeal; 

 production of toxins; 

 midge swarms; 

 bird deaths through algal toxicity or botulism; and 

 potential health risks associated with people or animals coming into contact with the 
water. 

Blue-green algal blooms have been observed in the Perry lakes on a number of occasions as a 
result of high nutrient levels.  The last documented bloom was in the East Lake in October 
1994 (Townley et al., 1995).  The degree of eutrophication of a water body is termed its 
trophic state.  Lakes can be grouped into different trophic states on the basis of their 
phosphorus concentration, as shown in Table 4.3. 

Table 4.3:  Classification of Lake Trophic State Based on Phosphorus Concentrations 

Trophic State Total Phosphorus Concentration (mg/L) 

Oligotrophic < 0.01 

Mesotrophic 0.01-0.03 

Eutrophic 0.03-0.10 

Hyper-Eutrophic > 0.10 

Perry Lakes (August 1991 levels) 0.01-0.03 

Source:  Dames and Moore, 1992. 

Perry Lakes Nutrient Levels 

Total phosphorus concentrations measured in the Perry Lakes during August 1991 ranged 
between 0.01 mg/L and 0.03 mg/L, with the highest value being recorded in the East Lake 
(Dames and Moore, 1992).  Based on these results it was concluded that at the time of 
sampling the lakes were in a mesotrophic state.  This result was anticipated given the high 
water level in the lakes at the time, indicating that the lake waters were diluted with large 
quantities of surface runoff. 

Historic measurements of orthophosphate (“available phosphorus”) collected by Lantzke 
(unpublished), ranged from below the detection limit of 0.03 mg/L to 0.28 mg/L.  The highest 
concentrations were recorded on several occasions since 1975.   
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On the basis of the measured phosphorus concentrations, it was concluded, that the trophic 
status of Perry Lakes ranges between mesotrophic and hyper-eutrophic (Dames and Moore, 
1992). 

The nitrogen levels measured in the lakes were below the detection limit of 5 mg/L. 

Sources of Nutrients 

The major sources of nutrients to the Perry Lakes as outlined by Dames and Moore (1992) 
include: 

 inflow of nutrient-contaminated urban runoff from stormwater drains; 

 discharge of groundwater containing nitrogen and phosphorus through the bed of the 
lakes; 

 pumping of bore water containing nitrogen and phosphorus into East Lake; and 

 direct runoff from immediate surroundings, containing nutrients derived from lawn 
fertilisers, bird droppings, animal faeces, leaf litter etc. 

It is possible that artificial water maintenance at Perry Lakes is contributing to a build-up of 
nutrients in the water column, which may manifest itself as nuisance algal blooms. 

Bacteria 

As part of their study, Dames and Moore did not undertake testing for bacteria levels.  
However, the City of Perth carried out bacteria sampling in 1987 and 1991.  The results of this 
sampling are provided in Table 4.4. 

Table 4.4:  Perry Lakes Bacteria Levels – 1987 and 1991 

 Bacteria (Organisms/100 mL) 

 East Lake West Lake 

Date Faecal 
Coliforms 

Faecel Streps Faecal Coliforms Faecel Streps 

February, 1987 1,900 670 7,400 2,300 

June, 1991 220 20 160 320 

The results indicate that bacteria numbers vary widely in the Perry Lakes.  The very high levels 
recorded in February 1987 correspond to a period of low water levels and, probably high bird 
population density. 

The standard for both faecal coliforms and faecal streptococci in direct-contact recreational 
waters is 150 organisms per 100 mL (ANZECC, 1992).  The levels recorded in 1987, 
particularly in the West Lake, are dangerous to both humans and wildlife.  Two species of 
Salmonella sp. were also found in the lakes during the 1987 sampling (Dames and Moore, 
1992). 

 



1234  

Perry Lakes Reserve 
 Environmental Management Plan 

 98K144A:PR2:4586:RevA Page 20 

 

Heavy Metals 

The concentrations of lead and zinc measured in the waters of the Perry Lakes during August 
1991 were below the detection limits at the time of 0.01 mg/L and 0.05 mg/L, respectively 
(Dames and Moore, 1992).  The Australian Water Quality Guidelines recommends maximum 
acceptable concentrations of 0.001-0.005 mg/L for lead and 0.005-0.05 mg/L for zinc, for the 
protection of freshwater aquatic ecosystems (ANZECC, 1992). 

Hydrocarbons (Oil and Grease) 

During November 1991, a set of four samples from each of the lakes were collected and 
analysed by Dames and Moore for oil and grease.  These analyses returned oil and grease 
concentrations ranging from 3-4 mg/L.  The State Pollution Control Commission (SPCC) of 
New South Wales (1989) recommends that “No visible oil or grease” should be present in 
urban water bodies and suggests an approximate acceptable limit of 1 mg/L. 

While these results showed that concentrations of oil and grease were above the levels 
recommended by the SPCC, it was not considered that any action to reduce these 
concentrations was necessary or practical.  Dames and Moore (1992) provided the following 
reasons: 

 the concentrations are still relatively low, and the only practicable way of reducing them 
further would be to cease draining road runoff into the lakes; 

 due to the considerable time lag between oil and grease being deposited on roads and 
being washed into the lakes, the hydrocarbons in runoff are likely to consist mainly of the 
heavier, less-volatile fractions.  These fractions are generally of relatively low toxicity to 
aquatic organisms; and 

 hydrocarbons in aquatic environments are broken down by bacteria at a rate determined 
by temperature, the presence of other nutrients and other factors.  It is unlikely, therefore, 
that those hydrocarbons will accumulate in the lakes. 

Pesticides 

Concentrations of pesticides such as organophosphorus and organochlorine have not been 
tested in the Perry Lakes.  It is possible, however, that low levels of pesticides may be detected 
from the following previous applications of pesticides: 

 The use of dieldrin in the 1950’s for the control of Argentine Ants (Pers. comm. John Rich, 
1999).  It is not known how many applications of this chemical were made, however, the 
use of this chemical was restricted Australia-wide from 1986 to 1987 (Langley and 
Alphen, 1993). 

 An application of granulated mosquito pesticide in December 1994, two weeks prior to 
the Scout Jamboree.  The name of the chemical used is not known.  This pesticide was 
applied as a precaution against potential infection of Ross River Virus (Pers. comm. Lee 
Rowley, 1999). 

 On occasions a Pesticide Contractor has been called in to apply a pesticide for localised 
treatment (eg trees) of bee swarms. 
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 The herbicide glyphosate is used at the base of trees, on post and rail fencing and other 
park furniture to control weeds, as opposed to whipper-snipping and mowing which 
damages these assets. 

A number of adverse environmental impacts can result from pesticide use including 
environmental contamination, extreme persistence, bioaccumulation and biomagnification 
within food chains, impact on non-pest species, and impacts on ecological balance through 
predator/prey/parasite relationships. 

4.3.2.8 Lake Sediments 

The sediments of the lakes consist of sand, silt, peat and clay in various proportions and range 
in thickness from approximately 0.5 m to 1.5 m.  The rate of accumulation of sediments 
appears to be low, probably no more than 5 cm having accumulated in the last thirty years 
(Dames and Moore, 1992). 

Large quantities of phosphorus were measured within the sediments of each lake, ranging from 
680 mg/kg to 1,100 mg/kg (Dames and Moore, 1992).  These concentrations are moderate to 
high by comparison with other Swan Coastal Plain lakes.  Moderate to high lead 
concentrations (< 10 mg/kg to 2,100 mg/kg) and moderately high zinc concentrations 
(68 mg/kg to 426 mg/kg) were recorded in samples of sediments from the lakes.  It was 
considered that further investigations into heavy metal contamination may be required (Dames 
and Moore, 1992). 

4.4 Flora 

4.4.1 Lakes 

4.4.1.1 Original Vegetation 

Historical aerial photographs and other records confirm that Perry Lakes were originally part of 
a natural wetland system.  The lake surrounds had been partly cleared by the 1930’s, but it is 
believed that complete clearing did not occur until 1962.  The original aquatic flora of the 
lakes is unknown, however, aerial photographs prior to 1962 suggest that the lakes supported 
fringing vegetation including paperbarks, sedges and reeds, as well as semi-aquatic and 
terrestrial species within the lakes (Dames and Moore, 1992). 

4.4.1.2 Existing Vegetation 

Dames and Moore carried out a vegetation survey of the lakes in September 1991 as part of 
their Environmental Management Study (Dames and Moore, 1992).  The results of this survey 
are provided below. 

Very little aquatic flora was found in the lakes.  The only true aquatics were Chara sp. and 
possibly Nitella sp.  These species were sparsely distributed over the lake floors, and had 
abundant epiphytic growths of Spyrogyra or similar (possibly Rhizoclonium) algae on the 
foliage. 

All other plants observed as fully submerged were actually semi-aquatic species or terrestrial 
species, which were temporarily inundated by the high water level.  Examples include 
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Umbrella Sedge (Cyperus eragrostis), Club Rush (Cyperus validus), Articulated Rush (Baumea 
articulata), Bulrush (Typha domingensis), Ruby Dock (Acetosa vesicaria), Smartweed 
(Polygonum sp.) and Couch Grass (Cynodon dactylon). 

4.4.1.3 Algae 

Algae were observed growing in both lakes.  Heavy growths of filamentous green algae 
(possibly Spyrogyra sp.) were observed in shallow parts of East Lake and to a lesser extent in 
West Lake.  Traces of suspended blue-green algae were observed in West Lake but none were 
observed in East Lake.  Large areas of a higher green alga, Chara sp., were present in shallow 
parts of West Lake.  Turtles were observed grazing on the green algae in both lakes. 

The density of algal growth in the lakes is indicative of moderate nutrient enrichment.  In 
summer as water temperature rises and nutrients become concentrated by evaporation, it is 
likely that considerably more growth and possibly blooms of algae would occur.  Management 
strategies that can be employed to control the rate of algal growth in the lakes are discussed in 
Section 8.1.2. 

4.4.2 Surrounding Parkland 

The landscape element of the surrounding parklands consists of predominantly an even age 
class of Eucalyptus, with specimens of Pinus radiata (Monterey Pine), Agonis flexuosa (West 
Australian Willow Myrtle) and Populus nigra (Italian Poplar) to the north.  Introduced species 
include Salix sp. (Willow) and Eucalyptus botryoides (Southern Mahogany).  Boundaries of the 
Lakes are generally lined with willows and poplars. 

4.5 Fauna 

4.5.1 Lakes 

4.5.1.1 Birds 

There have been no recorded fauna surveys conducted in Perry Lakes Reserve, however, a 
description of the vertebrate fauna of Bold Park was provided by How and Dell (1990).  Of 
particular note was their study of avifauna, which includes records of water birds found in the 
Perry Lakes.  These bird species are listed in Table 4.5.  Breeding species are marked with a ‘B’ 
and those sighted during the Dames and Moore field survey in 1991 are marked with a ‘* ’.  All 
bird species are protected under the Wildlife Conservation Act, however, none occur on the 
list of specially protected fauna (Pers. comm., Paul Connelly, 1999). 

The population of birds is not considered to be particularly high although, in winter, when 
most of the wetlands in and near the metropolitan region contain water, it can be expected that 
the birds are well dispersed.  During summer, when many wetlands dry out, numbers will 
increase on lakes with exposed water. 
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Table 4.5:  Birds Recorded at Perry Lakes 

Common Name Species Name 
Australian Pelican Pelecanus conspicillatus 

Little Black Cormorant Phalacrocorax sulcirostris 

Little Pied Cormorant Phalacrocorax melanoleucos 

White-faced Heron Ardea novaehollandiae 

Great Egret Egretta alba 

Sacred Ibis Threskiornis aethiopicus 

Black Swan Cygnus atratus (B)*  

Mountain Duck Tadorna tadronoides (B)*  

Black Duck Anas superciliosa (B)*  

Purple Swamphen Porphyrio porphyrio (B)*  

Dusky Moorhen Gallinula tenebrosa (B) 

Grey Teal Anus gibberifrons 

Wood Duck Chenonetta jubata 

Musk Duck Biziura lobata 

Eurasian Coot Fulica atra (B)*  

Black-fronted Plover Charadrius melanops 

Black-winged Stilt Himantopus himantopus 

Silver Gull Larus novaehollandiae*  

Clamorus Reed-Warbler Acrocephalus stentoreus 

Little Grassbird Megalurus gramineus 

 

Significant features of the bird population as outlined by Dames and Moore (1992) are: 

 the absence of waders, probably because of human disturbance and the lack of suitable 
wading habitat (typically open mudflats covered with approximately 10 cm of water); 

 the abundance of ducks and swans, indicating the presence of areas with relatively deep 
water and artificial feeding by the public; 

 the presence of seagulls, as a result of the closeness of the coast; and 

 the presence of abundant, and very tame, Swamphens.  These birds require the broad, 
marshy areas which exist at Perry Lakes but which are scarce in metropolitan wetlands 
near Perth. 

4.5.1.2 Aquatic Vertebrate Fauna 

During the field survey undertaken by Dames and Moore in 1991 only one fish, the mosquito 
fish (Gambuia affinus) was observed in both lakes.  Although, Lantzke (unpublished) reports 
that the native Goby (Glossogobius suppositus) was present in the East Lake up to 1977.  Its 
present status in the lake is unknown. 

During the field survey, the Pobble-bonk Frog (Lymnodynastes dorsalis) was heard in both 
lakes.  Tadpole sampling undertaken by a Zoology Class from the University of Western 
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Australia in October 1997, also identified a number of other frog species in the East Lake 
including Heleioporus eyrei, Crinia insignifera and Litoria adelaidensis (Roberts, 1997). 

Long-necked Swamp Turtles (Chelodina oblonga) were abundant, with groups of up to 50 
being sighted at locations where the public was throwing bread into the water (Dames and 
Moore, 1992).  At present, despite the low water levels, there are still a number of turtles in 
the lakes. 

In the interest of conserving the long-necked turtles, a mark-recapture study was initiated by 
the Department of Zoology at the University of Western Australia (Kuchling, 1997).  The 
purpose of this study was to provide information on the number of turtles living in the lakes, 
their sex ratio and size distribution.  Results of the study were 1041 adults (367 males and 357 
females) in East Lake and 317 adults (162 males and 155 females) in West Lake.  Densities 
were not calculated for Perry Lakes because the unusual dry conditions and the retraction of 
the water in artificially maintained pools may have caused unnatural concentrations of turtles 
(Guyot and Kuchling, 1998). 

4.5.1.3 Aquatic Invertebrates 

Little information is available on the species composition or abundance of invertebrates in the 
Perry Lakes.  Lantzke (unpublished) collected data on aquatic invertebrates at the lakes 
between 1974 and 1984.  These data indicate that the invertebrate population of East Lake is 
higher than that of West Lake, which appears to vary considerably between seasons. 

To obtain further information, a dip net sampling survey was undertaken by Dames and Moore 
in September 1991.  This semi-quantitative dip-netting provided estimates of invertebrate 
abundance as shown in Table 4.6.  Numbers are expressed as a total per sample. 

Table 4.6:  Results of 1991 Dip-net Invertebrate Survey 

Family Name Number in East 
Lake 

Number in West Lake 

Cyclopidae Few Few 

Daphniidae Few Few 

Cladocera Few Few 

Hydrometridae Few Few 

Galastrocoridae 1 2 

Notonectidae 2 1 

Corixidae 38 12 

Anisoptera 5 2 

Zygoptera 2 0 

Trichoptera 9 1 

Source:  Dames and Moore, 1992. 

Although the results obtained were not truly quantitative and represented only a single 
sampling period on one day of the year, they did provide two points of interest as outlined by 
Dames and Moore (1992). 
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Firstly, there was an abundance of predatory insects, which are high in the food chain.  This 
suggests that the bio-productivity of the lakes is relatively high and able to sustain reasonable 
numbers of upper food chain fauna. 

It was suggested that the low number of prey species (Cyclopidae, Daphniidae and Cladocera) 
was a result of the time of year sampling took place.  Water levels were high, temperatures 
low and nutrient levels diluted for the winter period.  It is possible that these conditions 
slowed reproduction in the prey taxa, thereby reducing their overall populations in winter.  
With more favourable conditions in summer, it is likely that the number of prey would have 
increased, recommencing the cycle for the following year. 

The second point, as reported by Lantzke (unpublished), is a suggestion that East Lake is 
slightly more productive than West Lake.  This was supported by the following observations: 

 West Lake almost dries out in summer and thus may not have the starting population of 
invertebrates found in East Lake to maintain levels throughout the rest of the year; 

 the total volume of water in East Lake is greater and this may affect productivity; 

 the vegetation structure and diversity in the East Lake is greater.  Vegetation provides both 
a source of food and a range of habitats for aquatic fauna.  The vegetation also forms an 
important structural component of such systems, stabilising and aerating the sediment and 
providing a filtering mechanism for material passing into the drain; and 

 the waters which drain into East Lake arise primarily from the vicinity of the Perry Lakes 
Stadium and nearby picnic areas.  It is likely these waters contain higher nutrient levels 
than those entering West Lake. 

4.5.2 Surrounding Parkland 

A fauna survey of the parklands within the Perry Lakes Reserve has not been undertaken.  
However, it is likely that no rare or protected species are present within the parklands of Perry 
Lakes.  The majority of fauna within the Reserve is likely to be associated with the lakes and 
the trees.  Due to the close proximity of urban housing to the Reserve it is likely that domestic 
cats and dogs enter the parklands from time to time. 



1234  

Perry Lakes Reserve 
 Environmental Management Plan 

 98K144A:PR2:4586:RevA Page 26 

 

5. Description of Social Environment 

5.1 Cultural Heritage 

5.1.1 Aboriginal Heritage 

Although an ethnographic study has not been carried out for Perry Lakes and Alderbury Street 
Reserves, a study for Bold Park was carried out in March 1999.  This study included an 
inspection of the Aboriginal Site Register for the entire length of the Indian Ocean foreshore 
between Swanbourne and City Beach, and a distance of one kilometre in all directions from 
the perimeter of Bold Park.  This inspection revealed three previously recorded ethnographic 
sites as follows: 

1. Site No. S2181. AMG Co-Ords 383 6463.  Stephenson Avenue Camp. 

2. Site No. S2155. AMG Co-Ords 384 6461.  Lake Claremont. 

3. Site No. S2182. AMG Co-Ords 384 6465.  Perry Lakes. 

Site S2181 is located within Bold Park, S2155 is located to the south of Alfred Road and S2182 
is within Perry Lakes Reserve, with the lakes themselves considered to be significant due to 
historical use as a fishing hole (Pers. comm., R. O’Connor, 1999). 

The Aboriginal Heritage Act 1972-1980 (WA) covers all Aboriginal Sites whether they are 
known to the Department or not.  Under Section 17 of the Act it is an offence to damage or 
alter an Aboriginal site in any way unless written consent has been obtained from the Minister 
for Aboriginal Affairs.  This permission would be needed prior to any development near the 
site. 

5.1.2 European Heritage 

The area of Perry Lakes Reserve was originally included in the boundaries of Bold Park when it 
was established by the City of Perth.  However, in its current form Perry Lakes dates from 1962 
when the area was landscaped in association with the construction of Perry Lakes Stadium and 
associated sporting tracks and facilities for the 1962 Commonwealth Games.  Perry Lakes 
Reserve has aesthetic significance as a park and has historic and social significance in 
association with the development of the area in 1962 for the Commonwealth Games. 

The reserve near Reabold Hill was originally known as Limekilns Estate where quarrying and 
lime burning works were developed by Henry Trigg.  In 1844 Walter Padbury established an 
abattoir, holding yards for stock from the north, a tannery and many other subsidiary activities 
in the vicinity.  The Lakes (Perry Lakes) and the surrounding land became known as Padbury’s 
Paddock.  After 25 years Padbury sold to the Birch Brothers who in turn sold to Joseph Perry in 
1879. 

The area consisting of 1290 acres was then purchased from Joseph Perry by the Perth City 
Council in 1917, with Perry House built in 1919 to accommodate the caretaker of the 
endowment lands. 
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Degradation of Perry Lakes commenced in the 1850s when they were used for stock watering 
both by local land owners and also by drovers using the Geraldton-Fremantle stock route.  
Even though the land was sold to the City of Perth in 1917, drovers continued to use the lakes 
as the last watering point before Robs Jetty as late as the 1930s. 
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6. Description of Visual Resources 

6.1 General Landscape Context 

The Perry Lakes and Alderbury Street Reserves constitute playing fields and a parkland 
landscape centred around two seasonally inundated “ lakes”.  Perry Lakes is a popular reserve 
for passive and active recreation and creates an important landscape asset for the western 
suburbs, complementing the larger Bold Park Reserve. 

The site is bounded by Underwood Avenue, Perry Lakes Drive, Oceanic Drive and Alderbury 
Street, with the Perry Lakes Stadium complex forming the southeastern boundary. Existing 
residential development overlooks the Reserves from Alderbury Street and Oceanic Drive. 

The existing parkland landscape principally features mature native and exotic trees forming a 
“high forest” structure (Aldous-Ball, 1999) in a mown grassland setting.  Surveys indicate that 
many mature trees are in decline and that a strategic replanting programme is urgently required 
(Aldous-Ball, 1999). 

The seasonal wetlands are in a degraded state, with weed species dominating the vegetation.  
Due to a lowering of the watertable the wetland areas seldom contain a significant level of 
water.  However, the lakes and the fringe tree stands are still a dominant and central feature in 
the landscape of the Reserve. 

6.2 Specific Features in the Reserves 

Specific features of the Reserves include the Hockey/Cricket pitches at the northern and 
northeastern end of the reserve, and associated club house buildings in a central location.  A 
number of roads and car park areas sub-divide the landscape and associated infrastructure 
includes gates, bollards and timber barriers for traffic control, some lighting and signage. 

The Perry Lakes Reserve features a range of ‘furniture’ including exercise equipment, 
barbecues and picnic benches, play equipment, gazebos, sculptural elements and 
irrigation/drinking equipment.  Small buildings include a toilet block at the southern end of the 
Reserve, sub-station blocks and a temporary lock-up (container) relating to cycle hire. 

6.3 Perception of the Reserves 

Hames Sharley have assessed the landscape values of the Perry Lakes and Alderbury Street 
Reserves.  In summary, the character and attributes of the park can be described as follows: 

 A ‘naturalesque’ landscape with a character synonymous with more rural locations; 

 An expansive and ‘low key’ reserve which allows active and passive recreation pursuits to 
co-exist; 

 An environment which allows visitors an attractive interaction with natural elements, 
including fauna; 
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 An important open space in the urban environment and a “buffer” between developed 
areas and the more natural landscape of Bold Park.  A reserve which offers sufficient 
space for a variety of activities and events to coexist without conflict; and 

 As a parkland landscape the ecological and aesthetic values of the park appear to be in 
decline.  Many mature trees are in decline and the wetland areas are degraded.  A variety 
of structures and objects are positioned throughout the Reserve, which detract from the 
overall landscape. 
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7. Consultation 
An important component in the development of the EMP for Perry Lakes and Alderbury Street 
Reserves was consultation with key interest groups and the general community.  The 
consultation process was undertaken during April and May 1999. 

7.1 Aim 

The aim of the consultation process was to identify environmental issues that key interest 
groups and the general community considered important for inclusion in the EMP.  A 
supplementary objective was to source information about the people who use Perry Lakes (eg 
frequency of visits, length of stay, reasons for visit).  

7.2 Methodology 

Three independent surveys were conducted in an effort to capture the views of users, local 
residents and other interest groups, that is, surveys of:  

 people using Perry Lakes; 

 homes surrounding Perry Lakes; and 

 key interest groups. 

For consistency and analysis purposes, the surveys focused on similar questions. 

7.2.1 User Survey of Perry Lakes 

The survey of people using Perry Lakes was conducted over a one-week period from Monday, 
April 26th to Sunday, May 2nd 1999.  This period included the Anzac Day public holiday (April 
26th).  It was intended that the survey capture any possible changes in usage between 
weekdays, weekends and holiday periods. 

The survey involved interviews with Perry Lakes visitors during three peak user times: 7-9 am, 
12-2 pm, and 4-5:30 pm.  

During the weekends and public holiday when park usage was high, three interviewers were 
used.  During the week, when usage of the Perry Lakes was less, the number of interviewers 
was reduced to one.  

A total of 387 survey forms were completed.  The participation of couples and groups on some 
of the forms allowed an estimated 450 users to provide input into the survey. 

The user survey sought information on people who used Perry Lakes (eg frequency of visits, 
length of stay, reasons for visit).  A copy of the user survey form is included in Appendix A. 
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7.2.2 Surrounding Homes Survey 

An information “Fact and Response Sheet” was distributed to houses surrounding Perry Lakes.  
The Fact and Response Sheet provided information on the process for development of an 
environmental management plan for the area.  It also contained a short questionnaire which 
enabled residents to highlight their significant issues for the area.  A total of 39 Sheets were 
returned with comments. 

A copy of the Fact and Response Sheet is included in Appendix A. 

7.2.3 Telephone Interviews with Key Interest Groups 

Key interest groups, considered to have a vested interest in the future management of the area, 
were targeted for direct consultation.  The framework for the telephone survey and a list of the 
key interest groups who participated in the survey are detailed in Appendix A.  The questions 
were consistent with those in the user and residents surveys.  Key interest groups are listed in 
Appendix A. 

7.3 Results 

7.3.1 Perry Lakes Usage 

The survey of people using Perry Lakes highlighted some general patterns.  These included: 

 Local residents are the main users (Floreat 29%, City Beach 10%) and visit the area 
regularly in the morning and evening periods.  This is normally undertaken alone or as a 
couple; 

 There is no gender bias for park usage; 

 The majority of users surveyed visit Perry Lakes on a weekly basis (38%) or more often.  A 
significant proportion of users use Perry Lakes on a daily basis (30%); 

 The most common form of transport to the area is by car (71%); 

 The most popular recreational activities engaged in at Perry Lakes are walking and 
relaxation (51%).  Picnicking and other exercise activities such as cycling or jogging are 
also popular recreational activities; and 

 The survey indicated that the toilets are the most commonly used facility, followed by the 
playgrounds and picnic facilities (barbecues and benches). 

A detailed analysis of the visitor survey is included in Appendix A. 

7.3.2 Significant Issues and Community Recommendations  

An analysis of the returned “Fact and Response Sheets” indicated that the issues of major 
concern to most people were:  

 Maintaining the natural appearance and attributes of the area;  
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 Maintaining and upgrading facilities; and 

 Issues relating to safety and security. 

Of these, issues relating to maintaining the natural appearance and attributes of Perry Lakes 
were considered the most important. 

7.3.2.1 Maintaining the Natural Appearance and Attributes 

Most people surveyed believe that Perry Lakes is an important asset that requires the protection 
of natural values.  The most significant issues included: 

 Maintaining water levels in the lakes; 

 Maintaining the natural appearance of the area; and 

 Protecting wildlife – especially birds. 

Maintenance of water levels in the lakes and water conservation 

The maintenance of water levels in the west and east lakes during the summer periods was 
seen as the most important issue for consideration in the Environmental Management Plan.  
Many people suggested that the lakes are the Reserve’s main attraction and should retain their 
water all year round. 

Low water levels were believed to impact on the lakes fauna (particularly birds and tortoises).  
However, the degree of impact on fauna was generally unknown by those surveyed. 

One of the major causes of the low water levels was believed to be the result of an overuse of 
residential bores in the nearby suburbs. 

Weeds in and around the lakes were also believed to be a significant source of water removal. 

Community Recommendations 

 Reduce the amount of water applied to 
grass and playing fields – there is a 
need to prioritise water for the lakes; 

 Continue to pump water into lakes 
artificially; 

 Utilise treated sewerage water to 
artificially maintain water levels; 

 Introduce strict controls on bore water 
use in surrounding suburbs to improve 
water flow to lakes;  

 Provide information to the public 
involving lake processes and ecology;  

 Control the spread of rushes/reeds that 
are encroaching on areas of open 
water; and 

 Assess watering practices to ensure 
timing and placement of sprinklers is 
effective and efficient. 
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Natural Appearance 

The survey indicated that people value Perry Lakes for its natural appearance.  Natural 
appearance was defined as meaning: 

 Containing a large percentage of native trees that are endemic to the area; 

 Open lakes containing native reeds and wildlife; 

 Semi-mowed grass; and 

 Wooden infrastructure and facilities (eg posts, signs). 

Most people expressed concern about the exotic tree species along the lakes’ edges and the 
level of weed encroachment in the area.  It was felt that West Lake in particular was 
overgrown with weeds and required remediation.  It was also noted that a number of trees are 
dying and may require replacement. 

Community Recommendations 

 Remove weeds in and around lakes;  Plant young native trees to replace 
existing trees before they age and die; 

 Replace some of the grass in under-
utilised areas with species that require 
less water (eg. native grasses); 

 Maintain existing mowing levels in the 
family areas to keep the “natural”  grass 
appearance; 

 Provide in the EMP criteria for building 
facilities in the Park (ie wooden 
structures, colours, and themes). 

 Establish and maintain a weed and 
exotic species eradication program. 

 

Protecting wildlife – especially birds. 

The wildlife (particularly birds) were seen as important fauna to protect in Perry Lakes. Many 
people use the area for bird watching, especially around the lakes.  Feeding of birds has 
encouraged domestic wildlife to migrate to the lakes. 

Information about the fauna at the Perry Lakes is seen to be important for educational 
purposes.  However, the existing information provided in the form of information 
booths/boards is considered outdated and difficult to read. 

Community Recommendations 

 Upgrade signage and information 
booths on fauna in the area; 

 Reintroduce endemic fauna to the area; 
and  

 Prohibit feeding of wildlife.  
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7.3.2.2 Maintaining and Upgrading Facilities  

The survey found that people had some concerns about the facilities provided.  These concerns 
are described in Table 7.1 below.  Recommendations to resolve or improve the issues are 
included where the community provided them. 

Table 7.1:  User comments on facility suitability 

Facility Comments/Recommendations  

Barbecues  More electric barbecues were considered necessary.  Existing wood 
barbecues should be replaced with electric barbecues. 

Playground infrastructure Some concern over the safety of the playground facilities in terms of 
structural support and design.  

Paths  Safety concerns over cycling on roadway. Cycle paths and better 
pram and wheelchair access were suggested. 

Drinking fountains Needed along paths for people exercising and children playing. 

Food/drink outlets Need to be considered but should blend in with the park settings. 

Toilets Should be clean, safe and unlocked. 

Reticulation system Should be renewed and made permanent to remove unsightly and 
dangerous piping. 

 

7.3.2.3 Issues Relating to Safety and Security 

A number of safety and security issues were raised during the consultation.  The most 
significant safety concern was the use of the toilet facilities.  Many users claimed that these 
facilities have become a meeting place for unacceptable social activities. 

Other safety issues of concern include the lack of lighting throughout the park.  Several users 
commented that car break-ins are common in Perry Lakes.  These break-ins were occurring 
during both day and night. 

A potential danger was raised about low hanging branches and dead wood in a number of the 
trees. 

Community Recommendations  

 Install a lighting system;   Provide a security patrol to deter 
inappropriate behaviour; and 

 Prune trees more frequently.  

 

7.3.3 Less Significant Issues and Community Recommendations 

A wide range of participants in the consultation process identified many issues that should be 
considered in the Environmental Management Plan.  The most common of these issues are 
outlined in Table 7.2 below.  Recommendations to manage or mitigate these issues are 
included where the community provided input. 
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Table 7.2:  Less significant environmental issues identified during consultation 

Issue Comment/Community Recommendation 

Maintenance of Perry Lakes (open 
areas, trees, paths, signs, etc) 

 

The condition of the Park has deteriorated over time.  The EMP 
should consider developing a strategy for maintaining these 
areas.  Any new areas that are developed should also be 
maintained.  The EMP should capture this maintenance. 

Minimise over-commercialisation Perry Lakes should not become like Kings Park which is tailored 
too much towards the tourist.  Examples include no signage on 
trees, no formalisation of park boundaries and paths, grass in 
family recreational areas should not be over-mowed. 

Litter Litter levels are high in the park. More bins are required 
especially during public and school holidays.  The BBQ area 
also requires more bins.  

Over-watering of grass Sports areas are over-watered.  The level of watering should be 
reduced. 

Control of dogs and dog waste Dogs can be a nuisance when they are off their leads.  Dog 
waste should be cleaned up.  Dog bags should be provided. 

Noise from watering pumps Noise from water pumps is loud at night and is an irritant. 
Pumps should be replaced or checked to see if the noise can be 
minimised. 

Ball games prohibited in the picnic 
areas 

Ball games disturb picnics and should be prohibited. 

Speed limits/access Cars should be restricted to a lower speed limit in the park.  Cars 
should not be used in the park. 
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8. Impact Assessment and Management 
Strategies 

Based on available information about the Perry Lakes Reserve environment and the activities 
and maintenance conducted within the Reserve, a number of potential impacts on the 
environment and issues requiring management have been identified: 

 Ecological (including water levels, lake level maintenance, water quality, turf 
maintenance and irrigation, flora and fauna); 

 Facility and Access Maintenance; 

 Recreational and Sporting Activities; 

 Education and Interpretation; 

 Safety and Security; and 

 Boundary Issues. 

Each potential environmental impact and issue is discussed below in general terms and in the 
context of Perry Lakes Reserve.  The recommended management strategies for each of the 
impacts and issues are also discussed. 

8.1 Ecological Disturbance 

Perry Lakes Reserve is one of the last remaining wetland areas on the Swan Coastal Plain, and 
as a result it provides habitat and drought refuge for a diverse range of flora and fauna.  In 
general the area is in good ecological condition, however, the issue of declining groundwater 
levels and consequently lake levels is of major concern both from a biological point of view 
and an aesthetic one.   

8.1.1 Water Levels 

8.1.1.1 Declining Groundwater 

It was identified in the Perry Lakes Environmental Management Study (Dames and Moore, 
1992) that the major problem affecting the lakes is the loss of water depth due to declining 
groundwater levels. 

The groundwater levels in the Perry Lakes Sector represent a balance between: 

a) Inputs: 

 Recharge (directly equated to rainfall), either directly or via surface drainage to the 
wetlands. 

 Groundwater flow from elsewhere in the Gnangara Mound. 
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b) Outputs: 

 Evapotranspiration. 

 Groundwater extraction (public and private bores). 

Greater groundwater level changes have occurred for two reasons: 

 The original regional water balance has changed, rainfall (and hence recharge) has 
decreased while at the same time groundwater extraction has increased. 

 It is quite likely that local evapotranspiration and bore extraction rates exceed the rate at 
which water flows from elsewhere in the aquifer.  Losses now exceed inputs.  The result 
is a locally declining watertable (and lake) level. 

The only variable over which there is some control is groundwater extraction. 

8.1.1.2 Artificial Lake Level Maintenance 

When dealing with artificial maintenance of flow-through lakes, the lake linings are of 
particular relevance.  Groundwater seepage into and out of a flow-through lakes tends to be 
concentrated near the up gradient and down gradient edges of the lake.  Artificial lake level 
maintenance in these lakes is potentially difficult and expensive because top-up water simply 
flows out around the edges returning to the underlying aquifer.  This represents the case at 
Perry Lakes (Turner and Rich, 1999). 

The process of artificial recharge into East Lake is analogous to filling a leaky bucket.  The 
outer margins of the lake (stripped of any natural clays during the 1960s dredging) have high 
measured vertical conductivities of about 9-10 m/day.  After summer, top-up levels may fall by 
12 cm in 24 hours as the bulk of water seeps back to the watertable (< 1 cm evaporation, 
11+  cm seepage).  The fact that groundwater is sourced close to the lake merely compounds 
the problem because pumping lowers the watertable further.  This results in a greater head 
difference between the lake and the aquifer and simply accelerates the rate of seepage from the 
lake.  The current management strategy of artificial recharge from irrigation bores, will become 
increasingly untenable if groundwater levels in the Perry Lakes area continue to decline. 

Artificial summer lake level maintenance also prolongs the periods of recharge which may 
have the effect of slowly clogging the sediments on the eastern or recharge side of the lake.  It 
is possible that sediment modification has already occurred by virtue of using Perry Lakes as 
stormwater compensating basins.  The forced summer maintenance of one lake and a natural 
regime of summer drying in the adjacent lake may include a wide range of seasonally changing 
flow regimes. 

As there still remain many unanswered questions, the full extent of the impacts of artificial lake 
level maintenance practices on the hydrology of the lakes cannot be fully assessed.  However, 
it is clear from the public consultation program that maintenance of water levels during the 
summer periods is considered crucial to the conservation of the lake ecology and biological 
diversity in the area, as well as being important aesthetically.   

There still, however, remains the need for further research and it is recommended that the 
Town of Cambridge continues to keep detailed records of the timing, duration and volume of 
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pumping for lake recharge in order to precisely quantify the volume and costs involved.  
Records should also continue to be kept on the water levels of both lakes. 

8.1.1.3 Predicting Future Water Levels 

With the major problem affecting the lake levels being the decline in groundwater, it is 
recommended that computer modelling be used to provide best estimates of changes likely to 
occur under differing conditions of rainfall, recharge and extraction.  At present any planning 
should assume that groundwater levels will continue to decrease.  This means: 

 Perry Lakes will continue to be naturally flooded only in winter; 

 The extent (duration and water depth) to which the lakes are naturally flooded will 
continue to decrease; and 

 Attempts to maintain East Lake by pumping locally sourced groundwater will become 
increasingly untenable. 

If Perry Lakes are to be maintained as two permanent lakes, it is envisioned that any eventual 
management strategy will likely be heavily biased towards a cost intensive engineered solution 
possibly coupled with a regional groundwater conservation and management scheme. 

8.1.1.4 Possible Management Strategies 

The principal and primary recommendation is that a computer modelling program be 
completed on Perry Lakes and the Perry Lakes Sector of the unconfined aquifer.  This would 
permit analysis of various scenarios such as: 

Rainfall 

 What is the likelihood of increased rainfall over the next 10, 20, 50 years?  Fourier 
analysis of the 125 years of continuous Perth data may help define some underlying 
trends. 

 If rainfall stays as it is now, what are the long term trends and predicted levels for 
groundwater at Perry Lakes? 

 How much of an average annual increase in rainfall would be required to cause a natural 
rise in the watertable?  How much would be required to ensure the lakes’ survival over 
most summers? 

Bores and Groundwater Extraction 

 To what extent are public and private bores in the Perry Lakes Sector contributing to the 
regional decline in groundwater levels? 

 What would be the effect on groundwater levels if the bore usage in the Perry Lakes 
Sector was reduced by 10%, 30%, 50%, etc, under differing rainfall regimes? 

Conservation and Public Education 

 If a reduction in bore usage was predicted to bring about a substantial groundwater rise, 
would the State government consider proclaiming the Perry Lakes Sector to be a 
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groundwater management zone, banning new bores and limiting (or licensing) the use of 
existing bores? 

 Would a comprehensive public education program achieve the same ends? 

It is recommended that Town of Cambridge work together with CSIRO and John Rich to 
establish a computer modelling program and attempt to answer the many unanswered 
questions in relation to the hydrology of Perry Lakes. 

8.1.1.5 Possible Engineered Solutions 

 Herdsman Lake Diversion 

Herdsman Lake was drained in 1924 for agricultural purposes by constructing a tunnelled drain 
to the ocean.  The original plans for this have not been located, however, it is believed to have 
involved a purpose built gravity drain, with the final section utilising the existing stormwater 
drains into West Lake. 

Through diverting water from Herdsman Lake, Perry Lakes would effectively become an 
artificial groundwater recharge area.  This is more or less what is already happening during 
summer in East Lake.  The important difference is that water would be imported rather than 
extracting it from (and lowering) the surrounding watertable.  If sufficient water is available it 
would be possible to use this imported water for lawn irrigation, again helping to preserve 
local groundwater levels.  In effect, water would be directed into the lakes during both 
summer and winter, effectively creating a local, permanent groundwater mound.  Water would 
be constantly entering the lakes, with water loss comprising evapotranspiration and seepage 
through the lake bottoms.  Computer modelling would be able to predict the extent of this 
local mound and the amount of imported water required to maintain it. 

The maximum amount of water required would be in summer when the watertable is below 
the lake bottoms and evapotranspirative losses are greatest.  A ‘back of envelope’ calculation 
can be made assuming maximum daily seepage losses will not exceed 10 cm of lake depth.  
This is about the maximum summer seepage which occurs under the present level 
maintenance regime in East Lake.  The lakes would be maintained at levels which would 
ensure a minimum depth of about 30 cm over the entire basin floor.  Possible daily 
requirements are summarised in Table 8.1. 

With regard to how much water would be required if the lawns within Perry Lakes Reserve 
were also irrigated using imported water, it is estimated that an additional 3500 m3 would 
probably have to be added over the summer months. 

Table 8.1:  Possible Daily Water Requirements 

 Stage Wetted Area Volume Daily Seepage (m3) 
East Lake  3.9 mAHD 70,350 m2 504,400 m3 7,035 m3 

West Lake  3.8 mAHD 63,200 m2 44,550 m3 6,320 m3 

Total    13,355 m3 

Data from Rich (1999). 
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These rough estimates suggest that over summer, there might be insufficient water available 
from Herdsman Lake to maintain an artificial recharge program at Perry Lakes.  The rate of 
seepage might be controlled by the addition of clay to those parts of the lakes with sandy 
bottoms which were dredged in 1962.  Even a very thin layer of clay can produce significant 
reductions in seepage.  The important point, however, is that some seepage is essential.  
Seepage is the one route by which salt and to a lesser extent nutrients, can leave the lake.  It 
must also be recognised that a supply of water from Herdsman Lake can never be guaranteed 
in the longer term.  If rainfall (and groundwater levels) continue to decline there may simply 
be no surplus water available. 

Water quality issues are also a concern with regard to using excess water from Herdsman Lake.  
The most recent water quality data from Herdsman Lake (Table 8.2) shows nitrogen and 
phosphorus levels in the Herdsman drain. 

Table 8.2:  Nitrogen and Phosphorus Levels in Herdsman Lake Drain 

 Jun 97 Jul 97 Aug 97 Sep 97 May 98 Jun 98 Jul 98 Sep 98 Oct 98 

Total N (mg/l) 3.30 4.08 3.42 4.76 3.64 4.22 3.30 3.37 3.84 

Total P (mg/l) 0.14 0.09 0.07 0..08 0.08 0.23 0.06 0.09 0.05 

Data from Rich (1999). 

Compared to other Swan Coastal Plain wetlands, these levels are on the high side (Davis et al., 
1993).  The proposed water quality objectives to ensure aquatic ecosystem integrity at 
Herdsman Lake (Clarke et al., 1990) recommended total N< 2.00 mg/l and total P< 0.10 mg/l.  
Nutrient stripping may be required to keep nutrient levels within acceptable limits. 

 Subiaco Main Drain Diversion 

There currently exists a branch rising main drain that pumps excess water from East Lake to the 
Subiaco Main Drain, south of the lake.  An option to be investigated would be the feasibility of 
abstracting water from the Subiaco Main Drain and pumping it into Perry Lakes.  However, it 
would be necessary to install a CDS (Continuous Deflective Separation) unit to address water 
quality issues.  There would clearly be sufficient water during the winter months, however, it is 
unlikely that there would be sufficient water during summer when the water is needed the 
most. 

 Treated Sewage Reuse 

The process of using treated sewage for irrigation or artificial recharge to an aquifer is already a 
proven technology particularly in arid areas.  The treatment must address trace metals, organic 
compounds (including nutrients) and pathogenic organisms.  Tertiary treatment involves high 
initial infrastructure costs and on-going treatment costs, however, once operating it provides a 
constant and assured water supply. 

The Subiaco Wastewater Treatment Plant is located only 1.2 km from East Lake.  A rising main, 
originally constructed to pump excess winter water from East Lake into the ocean outfall could 
probably be utilised to duct tertiary treated water into Perry Lakes.  Currently the Subiaco plant 
treats and discharges to the ocean about 55,000 m3 daily.  Output is roughly constant 
throughout the year and is clearly sufficient to supply an artificial maintenance scheme.  
However, tertiary treated waste water may have similar nutrient problems as associated with 
using overflow from Herdsman Lake.  It is, however, unlikely that the Department of 
Environmental Protection would approve the pumping of treated wastewater directly into the 
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lakes due to Perry Lakes being protected under the Environmental Protection (Swan Coastal 
Plain Lakes) Policy Approval Orders. 

There is also the option of using wastewater for lawn irrigation which would reduce the 
drawdown effect on the local watertable, as well as creating a localised groundwater mound in 
the area, thereby reducing lake leakage.  Such schemes are already operating throughout 
Australia, particularly in country towns, and in Albany all domestic waste sewage is now used 
for irrigation of plantation timber.  The WA Water Corporation has conducted a feasibility 
study into irrigating areas close to the Subiaco Wastewater Treatment Plant (WWTP), with 
wastewater treated at the plant.  There are currently plans to begin a small scale effluent reuse 
trial at McGillivray Oval as part of the Clean Seas Program.  The project is expected to be up 
and running by June 2000 and is about to begin the design stage.  There are, however, 
extensive requirements associated with the reuse of treated wastewater (Table 8.3). 

Table 8.3:  Summary of Current Treated Wastewater Reuse Requirements 

Issue Requirement 

Level of Treatment Secondary treatment with filtration and pathogen reduction. 

Thermotolerant 
coliform count 

Median < 10cfu/100mL; 4 of 5 samples less than 20 cfu/100 mL.  To be 
measured at the point of irrigation at no less than half hour intervals.  Sampling 
weekly initially reduced to monthly once it is evident the scheme is working. 

Suspended solids, pH 
and chlorine 

Sufficient monitoring to ensure the thermotolerant coliform count is met at the 
irrigation outlet. 

Total nitrogen 
application 

140-480 kg/ha/a depending on location, sensitivity of water body, soil 
amendment. 180 kg/ha/a elected. 

Total phosphorous 
application 

10-40 kg/ha/a depending on location, sensitivity of water body, soil 
amendment. 10 kg/ha/a elected. 

Nutrient management Preparation of a nutrient and irrigation management plan. 

Irrigation location and 
timing 

Irrigation allowable within 15 m of roads and houses.  No spray detectable at 
or beyond the boundary of the site.  Irrigation to cease one hour before sunrise. 

Regulatory approvals Single or multiple works approval/s and licence/s under the Environmental 
Protection Act and Licence under the Health Act. 

Monitoring Reclaimed water quality and quantity; groundwater depth and quality; soil 
salinity and plant health; possibly rainfall/evaporation. 

Other Appropriate signage. 

Source Wajon et al, 1999. 

There is also the option that treated wastewater could be injected directly into the aquifer 
thereby reducing many of the health and nutrient issues.  This practice is currently undertaken 
in Geraldton. 

 Artificial Aquifer Storage 

This is a technique whereby storm water and treated waste water can be injected into an 
aquifer for subsequent reuse.  The method is already used extensively world wide including 
Australia (Dillon et al., 1994).  At Perry Lakes excess winter stormwater from Herdsman Lake 
augmented with tertiary treated sewage could be utilised.  Water would be injected up 
gradient into the aquifer.  The lakes would be maintained through the mechanism of the 
locally increased level of the watertable and would revert to their original form as 
predominantly flow-through lakes. 
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 Deepening of the Lakes 

Deepening of the Lakes through dredging has the potential to reduce or eliminate the need for 
artificial recharge of the lakes by lowering the lake bed to a level below that reached by the 
watertable during extended low-rainfall periods, such as that experienced during the 1970s and 
1980s.  In addition, contouring of the lake bed would prevent the development of small ponds 
of water and subsequent breeding of mosquito larvae. 

This option was investigated in 1992 by Dames and Moore.  To achieve this aim they 
estimated that the bed of East Lake, would need to be deepened by approximately 1 metre to 
bring it to a level of approximately 2 mAHD or less.  This would entail the excavation of 
approximately 67,000 m3 of material from East Lake if the entire lake was dredged.  However, 
it is more likely that dredging would only involve parts of the lake and would aim to create a 
range of water depths.  Consequently it was assumed that only 40,000 m3 of spoil would be 
produced. 

A summary of the cost estimate, obtained by Dames and Moore in 1992, for the removal of 
one metre of sediment from the lake bed is given in Table 8.4.  The costs were based on the 
following estimates: 

 the dredging would be carried out only on East Lake and would involve the removal of 
approximately 40,000 m3 of sediment; 

 dredging would be carried out by contracted equipment and personnel; 

 dredging would be carried out by dragline with the lake in a dry condition or by hydraulic 
dredge while the lake contained water; 

 dredge spoil would be disposed of within 500 m of the site but no disposal cost would be 
involved other than the cost of transport; and 

 concentrations of heavy metals in the spoil would not be so high as to restrict disposal 
options. 

Table 8.4.  Summary of Estimated Dredging Cost for East Lake in 1992 

Item Hydraulic Dredge (wet) Bucket Dragline (dry) 
Preliminaries 52,000 25,000 
Mobilisation/Demobilisation 35,000 500 
Dredging 140,000 36,000 
Spoil Disposal 
(40,000 m3 within 500m) 

90,000 90,000 

TOTAL $322,000 $151,500 

Dames and Moore (1992). 

Considering the high cost and the resulting ecological disruption to the lakes, this option was 
not considered to be justified at the time and was not recommended.  Current costs would 
most likely be higher due to inflation, however, it would be necessary to compare the costs of 
dredging with the ongoing cost of the current maintenance practice, as well as evaluate the 
ecological and aesthetic values, to decide whether or not such an option would be feasible. 
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 Installation of a Semi-Permeable Lining 

During the construction of Perry Lakes Stadium in 1962, Perry Lakes were extensively 
modified, including dredging and bank modification.  The outer margins of the lakes were 
stripped of their natural clays resulting in the current high measured vertical conductivities of 
approximately 9-10 m day-1.  The lack of clay and sediment around the edges of the lakes 
causes the process of artificial recharge into East Lake to be analogous to filling a leaky bucket.  
The installation of a semi-permeable geo-membrane or liner around the edges of the lakes 
would reduce the amount of seepage and allow the lakes to operate as a more natural flow-
through system.  There are numerous materials on the market which would be suitable and 
ecological impacts would be minimal.  It is recommended that this option be used in 
conjunction with other management strategies such as the use of wastewater for irrigation 
purposes and artificial aquifer storage or alternative bore locations. 

 Alternative Bore Locations 

It has been clearly identified that one of the major problems with topping up the lakes with 
water from a nearby bore is that the pumping would further lower the watertable.  If water was 
to be sourced from a bore further away this would prevent the further drop in the local 
watertable.  It would be feasible to utilise the bore (No.9) located on the Oceanic Drive verge 
west of Perry Lakes for artificial water level maintenance of the Lakes.  There would, however, 
be the need for a pipeline from the bore to the lakes. 

8.1.1.6 Further Research to Underpin the Implementation of Suggested 
Strategies 

All of the engineered solutions suggested have a number of common characteristics and 
ramifications: 

 They potentially have implications under the Aboriginal Heritage Act 1972-1980, and 
therefore consultation with the relevant Aboriginal groups and approval from the Minister 
for Aboriginal Affairs would need to be sought; 

 They are potentially expensive (at least compared to current water level management 
schemes); 

 Their funding will probably require state government participation; 

 Their implementation would substantially alter the present wetland environment; 

 They would require extensive public consultation and comment; 

 They would be subject to assessment by the Department of Environmental Protection; and 

 Their justification and planning must be underpinned by appropriate research and 
protective modelling. 
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8.1.2 Water Quality 

The most recent study of water quality within Perry Lakes was conducted between the period 
of August and November 1991, by Dames and Moore.  Although the water quality of the lakes 
is generally considered to be acceptable and within the range exhibited by other Perth 
wetlands, several problems were identified.  These involved eutrophication due to inputs of 
phosphorus, bacterial contamination and deaths of waterbirds due to botulism. 

On several occasions very high bacterial counts have been recorded from the lakes (Dames 
and Moore, 1992).  At those times the level of contamination has been sufficient to constitute a 
serious health hazard to humans who may come in contact with the water.  It is believed that 
these high bacterial counts are possibly associated with the large waterbird population on the 
lakes. 

In October 1994 an algal bloom occurred in East Lake, and consisted of a green slimy algae 
not previously observed in East Lake.  The circumstances of this algal bloom remain unknown, 
however, it does raise the question of whether or not it was in some way associated with the 
decision to pump groundwater into East Lake.  There is currently no conclusive evidence of a 
connection between the two, although there are a number of factors which suggest that a 
connection could exist (Townley et al., 1995). 

The major source of nutrients to the lakes is considered to be from groundwater through-flow.  
Phosphorus is cycled between the sediments and the water column in an equilibrium which 
depends upon the pH and dissolved oxygen content of the sediment-water interface.  If for 
some reason the sediment-water interface became anoxic as a result of biological activity in the 
sediments, then massive release of phosphorus from the sediments could occur.  The release of 
phosphorus from lake sediments under anoxic conditions is well-documented (e.g. Reckhow, 
1985; Bayley et al., 1989), and may promote severe algal blooms.  The likelihood of anoxic 
conditions developing at the sediment-water interface increases as the depth of the water 
increases.  Dames and Moore (1992) suggest from previous experience that the depth at which 
a serious risk of anoxic conditions begins to develop appears to be in the vicinity of two 
metres.  Consequently, it is possible that the artificial water maintenance at Perry Lakes may be 
contributing to a build-up of nutrients in the water column which may manifest itself as 
nuisance algal blooms. 

The control of nutrients and other contaminants into the lakes will be a major requirement and 
will involve numerous strategies including, minimising fertilisation and irrigation of the 
surrounding lawns, frequent sweeping of the streets (particularly Oceanic Drive) and 
encouraging nearby residents to exercise restraint in their use of irrigation water, fertilisers and 
phosphorus based detergents.  A public education program may be required to inform the 
public and help them understand the importance of maintaining the water quality of the lakes.  
There may also at times be a need to erect signs warning people of times when the level of 
contamination may constitute a serious health hazard to humans who come in contact with the 
water.  The installation of sediment and pollutant traps such as a CDS (Continuous Deflective 
Separation) unit, would contribute to the control of suspended sediment and rubbish 
discharging into the lakes via stormwater.  To further protect the lakes from contamination it 
may also be necessary to develop a contingency plan which addresses issues relating to the 
possible contamination of stormwater as a result of a major incident, such as a spill from a 
petrol tanker. 
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It is recommended that another investigation of the water quality of Perry Lakes be undertaken 
to update the results obtained in 1992 and to further understand the current water quality 
issues.  Research into the effects of artificial lake level maintenance on the build-up of nutrients 
in the water column is also recommended and testing of the bacterial contamination of the 
lakes should be conducted regularly. 

8.1.3 Turf Maintenance and Irrigation 

The use of bore water for turf irrigation across the Perry Lakes and Alderbury Street Reserves 
and the proliferation of uncontrolled private bore usage, particularly in dry years, are 
considered to be having a significant impact on the groundwater levels and lake levels within 
the Reserves. 

The current irrigation system at Perry Lakes and Alderbury Street Reserves is via a ring main 
system which allows irrigation water to be distributed around the reserves.  This existing 
system, for many reasons, is not considered to be the best option.  Consequently the 
installation of an automatic irrigation system is recommended as a high priority management 
need.  Such a system will significantly reduce water consumption as well as cutting labour 
costs.   

To further reduce the amount of water used for irrigation purposes it is recommended that 
research be conducted into transforming grassed areas, which require large amounts of water, 
into areas of native vegetation.  It is also recommended that the Town of Cambridge investigate 
the possibility of utilising treated wastewater from the Subiaco Waste Water Plant for irrigation 
purposes, and that preliminary discussions with the Water Corporation on wastewater re-use 
be given a high priority.  If such a process was to proceed it would be necessary to produce a 
Nutrient and Irrigation Management Plan (NIMP) (Water and Rivers Commission, 1998).   

With regard to private bore usage, it was estimated by the Water Authority (1987) that if 
private abstraction were to decrease by 50% from the rate in 1985, groundwater levels in the 
vicinity of Perry Lakes would increase by up to 0.5 m, even in a below-average rainfall year.  
Given the present trends in private bore usage, however, such a reduction is unlikely to occur 
in the foreseeable future.  It is recommended that stricter controls on bore water usage in 
surrounding suburbs be implemented. 

8.1.4 Flora 

8.1.4.1 Tree Management 

In March 1999 an arboriculturalist was commissioned by the Town of Cambridge to provide an 
appraisal on the trees situated within Perry Lakes, with regard to their condition and future 
management.  The impacts and management requirements identified in this report are 
summarised below. 

Due to the high number of people visiting Perry Lakes, public safety is paramount.  Such a 
well-wooded area can be dangerous when open to the public, as old trees become decayed 
and trunks and branches may have structural weaknesses, all of which can fail and result in 
serious personal injury.  Such injury can result in compensation claims, as Common Law 
requires an owner or manager of trees to take reasonable precautions in mitigating foreseeable 
damage to others or their property (Aldous-Ball, 1999).  Trees which threaten the public will 
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be within the target zone (falling area) of access roads, car parks, play areas, barbecues and 
building structures. 

Priority areas identified within Perry Lakes Reserve include: 

 Parking Areas – these areas are well utilised and will require high priority removal of 
dead and dangerous material which includes epicormic growth from the periphery of 
branch stubs. 

 Access Roads and Paths – the access roads and pedestrian paths throughout Perry Lakes 
are well used and the high vegetation may represent a hazard to the users.  There were a 
number of dangerous trees within falling distance of these targets, with numerous trees in 
a declining state and holding large sections of deadwood or potentially dangerous limbs. 

 Boundary Trees – these include those along Perry Lakes Drive and the Sports Centre 
entrance.  Both these two locations receive high volumes of traffic and all dead and 
moribund material within target distance of the highway should be removed as a priority. 

Short-term management with the Reserve will need to focus on these priority areas.  It will 
therefore be necessary to focus and limit felling operations to the removal of unsafe trees.  
Such works should be carried in the short-term, preferably not exceeding a period of two years.  
In cases where dead and hollow trees present no danger to the public they should be 
maintained as habitat for native fauna. 

The site of Perry Lakes has been sectioned into 10 workable sized compartments (Figure 6).  A 
summary of the arboricultural assessment of each compartment is given in Appendix B.  Note 
that Compartment 10 (Perry Lakes Stadium area) was assessed, however is not within the scope 
of this EMP.  The use of compartments will allow managers to undertake and program specific 
works within that area over a given length of time.  The advantage of this form of management 
is that it reduces any detrimental landscape impact upon the overall structure of the Reserve, as 
the compartments are relatively small.  It also reduces public inconvenience as compartments 
can be successfully programmed and worked upon during the low usage season. This allows 
the managers to program which compartments have priority in terms of usage. 

Long-term management objectives of Perry Lakes are aimed at retaining, conserving and 
enhancing the significance of the parkland, by the implementation of sound management 
practices.  This will include managing the trees to promote sound health, improve public safety 
and the implementation of indigenous planting to improve a mixed age class.  The introduction 
of non-native species such as willows, should be prevented.  To achieve these management 
principles a long-term plan of operations will need to be implemented over a period of 8 years.  
Such a plan of operations will include a record of activities carried out in each compartment 
over the course of each year. 

Due to the fact that tree maintenance and management is a relatively sensitive issue, it is 
recommended that users of the Reserve be informed about the works being carried out and 
why.  It may also be beneficial to involve a number of interested bodies and voluntary 
organisations in the future management of the Reserve.  Their role may eventually be widened 
to promote greater awareness of and action to help implement the sound management 
required to sustain and improve the natural tree cover of Perry Lakes. 
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8.1.4.2 Aquatic Flora 

The existing vegetation of the Perry Lakes was evaluated by Dames and Moore (1992) to 
determine the following: 

 the tolerance of individual species to seasonal drying; 

 the ability of intolerant species to recolonise the lakes; and 

 likely long term changes in vegetation under conditions of periodic drying and/or a 
permanent decline in average water level. 

The results of this evaluation are provided in Table 8.5 below. 

Table 8.5:  Effects of Drying on the Existing Vegetation of Perry Lakes 

Species Name Effects of Drying on Vegetation 

Melaleuca raphiophylla This species is quite tolerant to drying out, as long as it is not for very 
extended periods (such as 2-3 years).  It should not be adversely affected 
by periodic seasonal drying. 

Cynodon dactylon (Couch 
Grass) 

This grass is very tolerant to both drying out and flooding.  It would not 
be adversely affected. 

Polygonum sp. Polygonums survive inundation well but actually prefer marshy or damp 
conditions.  They would survive drying out except for extended periods, 
when they would die.  They proliferate both from rootstocks and seeds, 
and would quickly recolonise when damp conditions returned. 

Acetosa spp 

(previously Rumex) 

These undesirable exotic species are very tolerant to drying out, although 
they die under extreme conditions.  They proliferate from seed and 
would rapidly recolonise when conditions are favourable. 

Scirpus validus This reed survives periods of drying quite well by depending on drought-
tolerant rootstocks.  It would die after an extended period of dryness, but 
usually rapidly regrows from seed. 

Typha sp. The bulrush dies back completely under dry conditions and its leaves 
may temporarily become a fire hazard.  Its fleshy rootstocks are extremely 
tolerant to drought and can survive very dry conditions for extended 
periods.  The roots reshoot when moisture returns. 

Invasive Grasses These may proliferate during the dry period but then drown when the 
water level rises again. 

Source:  Dames and Moore, 1992. 

It was concluded that all the dominant species in the lakes would either be tolerant to drying 
or would rapidly re-establish when wet conditions returned.  However, with regard to long-
term successional changes, these are more likely to be significant with minor changes to water 
level over extended periods than with large changes in water level over short periods (Dames 
and Moore, 1992). 

The management of water levels in the lake is not likely to have an effect on the flora of the 
lakes, however, a monitoring program should be established to ensure the survival and 
improved condition of the vegetation.  Particular attention should be given to the flooded gums 
(Eucalyptus rudis) which are becoming established in the lakes, to ensure their survival. 
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8.1.4.3 Introduced Flora Species 

As with other urban bushland remnants, disturbance events have been common in Perry Lakes 
Reserve and the invasion of natural communities by introduced species does not occur without 
disturbance (Fox and Fox, 1986).  The more prolonged, intense or repeated the disturbance, 
the greater the invasion may be.   

Consequently, the invasion of weeds is much higher in disturbed areas such as near roads, 
ovals and tracks.  With regard to Perry Lakes, areas surrounding the two lakes are also highly 
disturbed, with species such as Couch Grass (Cynodon dactylon) and Ruby Dock (Acetosa 
vesicaria) common around the edges of the lakes.   

The introduction of such weed species detracts from the natural landscape values of the lakes, 
as well as often out-competing native fauna.  Weeds compete with native plant species for 
space and moisture, and usually do not provide suitable habitat or food resources for native 
fauna.  West Lake in particular is becoming highly infested with weeds. 

It will first, however, be necessary to conduct a weed survey of the Reserve to assess the type 
and extent of weed infestation.  Weeds should be classified as being ‘Major’, ‘Nuisance’ or 
‘Minor’ to assist in determining management priorities.  Attempts should be made to readily 
control those species which are currently not widely distributed within the Reserve.  The 
removal of these species should commence before an attempt is made to remove large areas of 
well established species. 

Results from the public consultation indicate that people are particularly concerned with the 
degree of weed infestation within the lakes.  It is recommended that a survey be undertaken to 
ascertain and confirm weed types within the lakes, and identify measures required to control 
weeds, that is, maintaining appropriate water levels, mechanical control and other possible 
methods.  Strategies should initially focus on removing, or at least controlling the weeds, 
within the lakes before attempting to control exotic tree and grass species in the surrounding 
parkland. 

8.1.5 Fauna 

Perry Lakes is one of the few remaining wetlands on the Swan Coastal Plain.  Despite the 
significant modifications they have undergone, the lakes are an area of high biological 
productivity which directly or indirectly support many of the fauna on the Swan Coastal Plain.  
In particular, the lakes provide important habitat and drought refuge for water birds and turtles.  
The public consultation program identified that low water levels were seen to impact on the 
lakes’ fauna (particularly birds and turtles) which are one of the Reserve’s main attractions. 

8.1.5.1 Birds 

One of the significant features of Perry Lakes is the variety of avifauna, particularly waterbirds.  
Waterbirds require a diversity of habitat sites for food, roosting, and breeding.  Consequently 
loss of habitat through drying of the lakes or clearing of vegetation for development purposes 
may impact significantly on waterbird populations.  The population of birds at the lakes during 
winter is not considered to be particularly high, as most of the wetlands in and near the 
metropolitan region contain water, and it can be expected that the birds are well dispersed.  
However, during summer, when many of the wetlands dry out, the permanent water in Perry 
Lakes causes an increase in numbers.  It is recommended that management strategies first focus 
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on determining and maintaining the habitat requirements of the birds and possibly provide 
habitats if required.  The installation of interpretative signs to provide more information about 
the species using the lakes, their habitat and food requirements is also recommended. 

Introduced and nuisance bird species, such as rainbow lorikeets can significantly impact on the 
ecological and recreational values of the Reserves, by competing with local birds for food and 
habitat.  It may be necessary to implement a program to remove all hybrids and domestic bird 
species from the lakes in consultation with the Department of Conservation and Land 
Management. 

Possible outbreaks of avian botulism, which generally occur in systems which are excessively 
nutrient enriched are also a concern.  Although there is some concern over the nutrient levels 
in Perry Lakes there has not been a recorded outbreak of botulism since 1983.  It is, however, 
important that nutrient levels in the lakes are regularly monitored.  It is also recommended that 
feeding of the waterbirds be prohibited. 

8.1.5.2 Turtles 

Long-necked turtles (Chelodina oblonga) are abundant at Perry Lakes and are one of the 
Reserve’s major attractions.  Over the last few decades, many wetlands occupied by C. 
oblonga in Perth suburbs have been modified and converted for human recreational activities.  
Despite this high rate of urbanisation in parts of Perth, the species still exists in parks which are 
often totally surrounded by roads and houses.  However, in long-lived organisms with delayed 
maturity like turtles, the impacts of such developments on the populations may only become 
apparent after many years or decades (Guyot and Kuchling, 1998). 

A study into the ecological aspects of populations of long-necked turtles in Perry Lakes, 
conducted by Guyot and Kuchling (1998), captured more than 1000 turtles in both lakes.  
Unfortunately there are no population size estimates available for C. oblonga in more natural 
habitats, but high densities such as those recorded at Perry Lakes may not be unusual around 
Perth.  Although it must be noted that high density is not necessarily a sign of population 
health, and high population size does not necessarily prove self-sustenance.  Further analyses 
on survival rates would be required to investigate the population viability (Guyot and 
Kuchling, 1998). 

It has been established that C. oblonga are able to live under a wide range of ecological 
conditions (Burbidge, 1967), however, living so close to humans in recreational parks may 
disrupt their life cycle.  In particular there is a need for the provision of good nesting sites 
adjacent to the lakes.  Perry Lakes does not exhibit some of the major problems with road 
fatalities that other urban lakes experience due to the abundance of surrounding parkland.  
However, it is recommended that the lakes be improved by modifying the walls along the 
shore line by providing earth banks with gentle slopes.  The wall should at least be interrupted 
by some slopes to facilitate the movements of the females which have to leave the water to 
nest.  Turtle-friendly buffer zones would have no or minimal impacts on human activities and 
recreational uses (Guyot and Kuchling, 1998). 

A questionnaire completed by local residents of Shenton Park, during Guyot and Kuchling’s 
1998 study, revealed that local people have a very limited knowledge of the native C. oblonga, 
even though everyone saw the turtles in Shenton Lake.  A public education program and the 
installation of interpretative signs is recommended to promote a better understanding of turtle 
biology.  Guyot and Kuchling (1998) suggest that the long-necked turtle could become an easy 
and little demanding flagship of wildlife in the remaining wetlands of the suburbs of Perth. 
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8.1.5.3 Aquatic Fauna 

Drying of the lakes may have three major adverse effects on the aquatic and terrestrial fauna as 
outlined by Dames and Moore (1992).  These include: 

 aquatic plant and animal populations may be periodically depleted, causing a reduction in 
the productivity of the lakes and a temporary decrease in the food source available to 
birds; 

 the area of habitat available to birds and turtles is reduced, especially at a time of year 
when many other temporary wetlands are also drying out; and 

 very low water levels and high nutrient concentrations may lead to outbreaks of algal 
poisoning and botulism among birds.  In 1983, 500 deaths from botulism were recorded 
among birds at Perry Lakes. 

Against these adverse effects, there is evidence that periodic drying may actually improve the 
ecological diversity of wetlands in the long term (Dames and Moore, 1992).  In a study carried 
out by Davis and Rolls (1987), the water quality and macroinvertebrate fauna of five urban 
lakes was compared.  A number of conclusions were made from this study: 

 The macroinvertebrate fauna of the Swan Coastal Plain wetlands appear well adapted to a 
cycle of drying and filling; 

 Seasonal drying and filling of wetlands produces peaks of organic matter (and hence bio-
productivity) at the beginnings of summer and winter, which may be important for 
waterfowl; 

 Permanent inundation may reduce long-term plant productivity in wetlands; 

 Problems were most likely to occur in wetlands which did not completely dry out but 
retained a very shallow depth of warm, high salinity, nutrient-rich water. These conditions 
favoured the development of algal blooms, algal toxicity, odours and botulism; and 

 While individual lakes appeared to benefit from seasonal drying, some permanent 
waterbodies were needed to provide refuge, food and water for waterfowl during the 
summer months. 

8.1.5.4 Domestic Fauna 

The exercising of dogs is a common activity within Perry Lakes and Alderbury Street Reserves.  
Under Town of Cambridge Council by-laws, all dogs must be kept on a leash when within the 
main body of the Reserves.  It is apparent that many dog owners ignore these requirements by 
allowing their dogs to run free on the Reserves which interferes with other users and wildlife.  
The public consultation program found that the presence of unrestrained dogs in the Reserves 
concerns many of the regular users who believe this may be contributing to the decline in bird 
populations.  Management needs should include the implementation of stricter enforcement of 
leash requirements for dogs, as well as the updating of information boards to inform dogs 
owners of their responsibilities and the penalties for ignoring such responsibilities. 

There appears to be no evidence of the impact of cats at Perry Lakes, however, considering the 
proximity of the Reserve to residential areas and to Bold Park where cats are considered a 
problem, it is likely that the presence of cats may have a potential impact on the fauna, 
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particularly the birds, of the Reserve.  It is recommended that a public education program be 
developed to inform people of the potential impacts cats can have on the environment.  The 
introduction of cat curfew laws should also be investigated. 
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8.2 Facility and Access Maintenance 

8.2.1 Facilities 

The major facilities existing at Perry Lakes include, toilets, playgrounds, barbecues, picnic 
tables and bins.  However, due to the nature of the most popular recreational activities at Perry 
Lakes, the majority of users do not use many of the facilities provided.  The biggest users of 
Perry Lakes facilities appear to be picnickers, generally in family groups.  The user survey 
results indicated that the toilets are the most commonly used facilities, followed by the 
playgrounds and picnic facilities (barbecues and benches).  Although many of the facilities are 
not the major attraction to the Reserve for users, it is important that they be maintained in an 
acceptable manner that will add to the recreational enjoyment and image of the Reserve.  
Management strategies for each of the facilities are listed below. 

 BBQ’s 

As one of the most popular facilities at Perry Lakes it is essential that the barbecues be 
regularly maintained to ensure that all are in good operating condition.  It is also 
recommended that additional electric barbecues be installed and that all the existing wood 
barbecues be replaced with electric barbecues. 

 Playground Equipment 

Maintaining the required safety standards for the playground equipment are a high priority.  
The Town of Cambridge currently undertakes weekly visual inspections of all the play 
equipment, in addition to a three-monthly inspection by a qualified person to check 
compliance with relevant Australian Standards.   

Repairs are undertaken as required and quarterly inspections and repairs are recorded.  These 
maintenance practices by the Town of Cambridge should be continued and any new 
equipment installed should meet the requirements of relevant Australian Standards. 

 Toilets 

The toilets at Perry Lakes Reserve have been identified as the most regularly used facility 
within the Reserves.  It is therefore recommended that the toilets be kept clean, safe and 
unlocked to permit convenient access.  It also recommended that adequate lighting be installed 
to make the area safer and prevent vandalism (see also Section B.8).  Other local councils in 
the metropolitan area are trialling the use of specific lighting that discourages anti-social 
behaviour within public toilets.  Adopting this type of lighting system in the Perry Lakes toilets 
should be considered. 

 Bins 

Litter levels are relatively high within the Reserves, and was identified as a major issue during 
the user survey.  There is clearly a need for more bins within the Reserves, especially during 
high use times such as public and school holidays.  It is also recommended that the types of 
bins used be assessed for practicality and ease of use.  The current bins are the standard green 
wheely bins that require the lid to lifted up in order for rubbish to be disposed of.  Such bins 
require two free hands for effective disposal and can therefore present problems especially 
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with regard to families who regularly visit the Reserves.  It would be more appropriate to use 
bins with ‘post box’ type flaps that must be pushed to insert the rubbish. 

 Paths 

There is a need for path rationalisation within the Perry Lakes Reserve, and the construction of 
a designated bicycle path.  The need for a separate bicycle path should be addressed in terms 
of cost and feasibility.  Works to improve wheelchair and pram access to the paths should be 
conducted immediately (see also Section 8.2.2). 

 Irrigation 

The Town of Cambridge is aware of the limitations and inefficiencies of the existing manual 
irrigation system, and they are currently in the third year of a seven year program to replace all 
parks and reserves within the Town of Cambridge with automatic irrigation.  Perry Lakes and 
Alderbury Street Reserves are scheduled for the irrigation upgrade and automation in the 
2001/02 (year 2) period.  It is recommended that the high priority for upgrade of the irrigation 
at the Reserves be maintained. 

 Drinking Fountains 

Activities such as jogging and cycling are common activities carried out within Perry Lakes and 
Alderbury Street Reserves and the playground equipment is a regularly used facility.  
Consequently it is recommended that drinking fountains be installed along the paths and in 
areas close to the playground equipment. 

 Food/Drink Outlet 

The possible inclusion of a food/drink outlet at Perry Lakes Reserve has previously been 
considered.  Extensive community consultation would be required prior to planning and 
implementation.  If such a facility was to be constructed the building would need to blend in 
with the setting of the Reserve. 

8.2.2 Access 

As a popular destination, particularly for many local residents, it is important that there is safe 
and easy access to the Reserves from surrounding areas.  Local visitors tend to travel to the lake 
by a number of means such as cycling, walking or running, whilst visitors from further away 
are more likely to travel by vehicle.  The major access points to the Reserves are via Perry 
Lakes Drive which can be accessed via Oceanic Drive and Underwood Road.  Access is also 
possible from both the Alderbury Street and Underwood Road ends.  Various roadways, paths 
and car parks sub-divide the areas within the Reserves. 

The rationalisation of roads and parking within Perry Lakes Reserve is a significant 
management issue, with strategies needing to focus on reducing vehicular access to the 
Reserve and limiting parking areas to specific locations within the Reserve.  Plans are currently 
being developed to construct limestone entry statements, with Main Roads approving the 
lowering of the speed limit to a 40 km/h Local Traffic Area once the entry statements are 
installed.  It is also recommended that the existing road which circles West Lake be reduced in 
width and turned into a cycling path. 
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With regard to car parking facilities there is a need to clearly define parking bays, which will 
allow for better protection of the trees in these areas, as well as allowing for the rationalisation 
of traffic control barriers.  Definition of the parking bays may involve using standard methods 
such as painting in the bays, however, it is recommended that a system which is more in 
keeping with the surrounding landscape be used.  For example limestone boulders may be 
used to indicate parking bays or bays may be lined by allowing groundcover shrubs to be 
planted between the bays.  It is also suggested that eventually the car parks be surfaced with 
“grass pave” or something similar, allowing the areas to blend with the surroundings when not 
used.  Although signage should be kept at a minimum, it is recommended that signs defining 
the parking areas be located at principal arrival points.  By directing people straight to parking 
areas the amount of traffic within the Reserve will be reduced. 

Concerns have also been raised regarding suitable access for wheelchairs and prams to various 
areas of both Reserves.  It is recommended that well utilised areas such as barbecue and picnic 
areas, and playground areas be assessed for ease of access.  It is important that there is suitable 
and equal access to these areas for all people. 

There is also evidence in several areas that cyclists, walkers and joggers are not staying on the 
provided paths and are cutting the corners of access tracks causing detrimental damage to the 
vegetation and increasing erosion. 

8.3 Recreational and Sporting Activities 

8.3.1 Recreational Use 

The major recreational attraction of Perry Lakes Reserve is the lakes.  The flora and fauna, 
combined with its location in an established residential area makes the Reserve particularly 
appealing to a wide variety of patrons.  However, the presence of humans can have a 
significant impact on the ecology of the lakes. 

The lack of wading birds at the lakes may be a result of human disturbance, whilst the artificial 
feeding of birds and the resulting increase in faecal material may place added stresses on the 
nutrient levels of the lakes system, as well as increasing the possibility of avian botulism 
outbreaks in the lakes.  Disturbance by humans around the lakes’ edge may also have a 
significant effect on the spread of weeds.  The possible introduction of a boardwalk and 
viewing platforms over the lakes may alleviate such impacts. 

Other recreational uses at the Reserve include, walking, jogging, cycling, fun and fitness 
exercises, picnics and barbecues.  These activities have limited impacts on the environment of 
the Reserve, however, impacts such as increases in nuisance birds because of food scraps and 
degradation of vegetation due to people straying off the paths are a concern. 

8.3.2 Sporting Activities 

The main impact of the sporting areas on the environment of Perry Lakes Reserve is related to 
the need to irrigate and fertilise the active sporting areas of Alderbury Street Reserve.  These 
active sporting areas are irrigated twice per week between November and March and once per 
week in October and April, with each application delivering approximately 20 mm of water.  
Fertiliser is applied twice per year at a rate of 200 kg/ha. 
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The constant need for irrigation of these areas plus the high use areas of Perry Lakes Reserve 
has a significant drawdown effect on the local watertable which in turn affects the water level 
in the lakes.  There are plans however, for the irrigation system at the active sportsgrounds and 
Perry Lakes Reserve to be converted to an automatic system which may achieve savings in 
water consumption of up to 60%.  The fertilisation of the sporting areas affects the water 
quality of the lakes by increasing the amount of nutrients and contaminants that enter the lake.  
The fertilisation of these areas are limited to two applications per year, with an application 
total for the year of 400 kg/ha.  The industry standard for such areas is 700 kg/ha/yr. 

8.4 Education and Interpretation 

Located close to the centre of Perth, Perry Lakes is an important resource in the urban 
landscape.  It is well known for the number of water birds it supports and its role as a drought 
refuge, but it also has important educational and scientific value.  As a permanent, albeit 
highly modified wetland close to schools and tertiary institutions, it is a valuable and 
accessible resource.   

It provides the opportunity for students and the community to study a functioning wetland with 
its complex inter-relationships between flora and fauna. 

Perry Lakes is presently an under-utilised resource in terms of primary and secondary school 
environmental awareness training and also in promoting environmental awareness in the 
general community.  It is recommended that the Town of Cambridge encourage local schools 
to utilise Perry Lakes as an environmental education resource, and install interpretative signs 
and displays describing the history of the lakes, their flora and fauna, how they interact with 
the groundwater system, along with general issues of wetland conservation.  People are 
generally more willing to help protect and enhance an area if they are aware of it’s history and 
local importance. 

With regard to tertiary education and training, CSIRO has for several years, been actively 
promoting Perry Lakes for teaching and education.  A concept, which has come to be known 
as the ‘Perry Lakes Wetlands Laboratory’, utilises infrastructure such as piezometers which had 
been installed for past research.  Students from University of Western Australia, Murdoch 
University and the Centre for Groundwater Studies currently utilise Perry Lakes for practical 
laboratory exercise and demonstrations.   

It is recommended that the Town of Cambridge take advantage of such opportunities by having 
students, in conjunction with CSIRO, conduct any necessary research on the hydrology, water 
quality or any other aspects of the lakes.  This type of research may be particularly beneficial in 
assessing the best possible lake level maintenance option.   

It may also be beneficial for the ToC to investigate local school and community group 
participation in the Water and Rivers Commission “Ribbons of Blue” Program.  This 
environmental education program encourages school and community involvement in water 
quality monitoring and managing local waterways.  Schools participating in the program 
receive technical support, water quality monitoring training, professional development for 
teachers, assistance with integrating Ribbons of Blue across the curriculum and ongoing advice 
from 11 coordinators around the State. 
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8.5 Safety/Security 

During the public consultation period a number of safety and security issues were raised, 
therefore indicating a need for the development of management strategies related to safety and 
security. 

The most significant safety concern raised was with regard to the use of the toilet facilities.  
Many users claimed that these facilities have become a meeting place for unacceptable social 
activities.  As mentioned in Section 8.4, it is recommended that adequate lighting be installed 
to ensure user safety and deter any inappropriate behaviour.  Consultation with other local 
councils should be undertaken to identify the type of lighting that has been successfully used in 
deterring anti-social behaviour. 

Furthermore, the general lack of lighting throughout the whole Reserve was considered to be a 
major safety issue.  It is therefore recommended that a lighting system be installed not only in 
the vicinity of the toilets but throughout the entire Reserve. 

The other major issue raised was with regard to the relatively large number of car break-ins at 
the Reserve, occurring both during the day and night.  It is recommended that a security or 
ranger patrol be undertaken several times a day to prevent or at least limit the number of car 
break-ins and deter inappropriate behaviour.  It is also recommended that daytime security or 
ranger patrols be in plain clothes so as not to disturb other visitors, and to catch offenders in 
the act rather than simply frightening them away.  A log should be kept of all reported car 
break-ins and any other criminal activity. 

Issues relating to the potential danger of low hanging branches and deadwood in a number of 
trees was also raised, however, this issue is comprehensively covered in Sections 8.1.4 and 
B.5. 

8.6 Boundary Issues 

Subsequent to the excision of Bold Park from the Town of Cambridge to Kings Park and 
Botanic Garden (now referred to as the Botanic Gardens and Parks Authority) in August 1998, 
a number of issues have arisen due to the common boundary.  These boundary issues have the 
potential to impact on the management of Perry Lakes and Alderbury Street Reserves. 

 Perry Lakes Drive speed limit review of 60 kph down to 40 kph 

As discussed in Section 8.3 approval has been given by Main Roads to lower the speed limit 
once the limestone wall entry statements have been installed.  Entry statements will need to be 
installed at either end of Perry Lakes Drive, of which one end is on Town of Cambridge land 
and the other on land managed by Botanic Gardens and Parks Authority.  As this issue was 
highlighted during the public consultation of both Perry Lakes and Bold Park it will be 
necessary for the Town of Cambridge and Botanic Gardens and Parks Authority to work 
together to install the required entry statements. 

 Perry Lakes Drive – verge maintenance and rubbish maintenance 

Town of Cambridge and Botanic Gardens and Parks Authority will need to coordinate their 
verge and rubbish maintenance practices to ensure that both areas are free from rubbish and 
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present no danger to the public.  It is important that there is an understanding between the 
Town of Cambridge and Botanic Gardens and Parks Authority to ensure that management 
practices are not detrimental to either Perry Lakes Reserve or Bold Park. 

 Perry Lakes / Bold Park events bookings 

Town of Cambridge and Botanic Gardens and Parks Authority should liaise with each other 
when large events are booked for either location to ensure that additional rangers and parking 
management actions are in place to cope with potential overflow into adjacent parks. 

 Bush fire control 

Bush fire control should also be coordinated between the Town of Cambridge and Botanic 
Gardens and Parks Authority to ensure that both Bold Park and Perry Lakes Reserve are equally 
protected from bush fires.  A lack of management in one of the Parks may result in an 
increased danger to the other.  It will also be necessary for Town of Cambridge and Botanic 
Gardens and Parks Authority to coordinate their firefighting responses to ensure effective 
protection of the surrounding areas in the event of a wildfire. 

 Weed control 

Weeds are a major problem in both Perry Lakes Reserve and Bold Park.  The effective control 
of weeds in one area and not in another may result in the spread of weeds to the recently 
controlled area.  It will again be necessary for Town of Cambridge and Botanic Gardens and 
Parks Authority to work together to ensure that their management practices are 
complementary. 

 Visual access / spatial enclosure 

Views into and out of the reserve are important for adjacent residents, passing motorists and 
park users.  Future management should consider the preservation or establishment of views 
and vistas whilst enhancing park amenity. 

 Cat curfews 

Although cats are not regarded as a major problems within the Reserves, they can have 
significant impacts on native fauna, and are considered a significant problem within Bold Park.  
With the large number of residential houses surrounding the Reserves and the proximity to 
Bold Park it is likely that cats may impact on the fauna, particularly the birds of Perry Lakes.  
The issue of cat curfews was raised during the public consultation program for Bold Park, and 
the Town of Cambridge and other nearby councils will need to discuss the feasibility of such 
curfews with Botanic Gardens and Parks Authority. 
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9. Implementation Schedule 

The following implementation schedule is based on the tasks outlined within each of separate 
management plans for significant issues at Perry Lakes Reserve.  The schedule provides a scope 
of work and associated costs for a five year period, and is broken down into four separate areas 
including: 

 General works; 

 Irrigation; 

 Landscape works; and 

 Arboricultural works. 

The schedule is a recommendation only of the environmental management and other works 
that are required and will be subject to regular reviews by the Council.  Changes to the 
schedule may be made at the request of the Council.   
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No. PROJECT  Year 1  Year 2  Year 3  Year 4  Year 5  TOTAL 
   2000/2001  2001/02  2002/03  2003/04  2004/05   
              
 General Works:             
1 Weed survey of Perry Lakes (lake vegetation)  15,000          15,000 
2 Model Perry Lakes sector of unconfined aquifer  10,000          10,000 
3 Feasibility and costing study for engineering water level management solutions  40,000          40,000 
4 Water quality and lake level monitoring program  8,000  8,000  8,000  8,000  8,000  40,000 
              
 Irrigation:             
5 Alderbury Street Reserve automatic irrigation    300,000        300,000 
6 Perry Lakes Reserve automatic irrigation    409,000        409,000 
              
 Landscape Works:             
7 Stage 1 Rationalisation of roads & carparks (West Lake area)    340,000        340,000 
8 New barbecues and seats (West Lake area)    102,000        102,000 
9 New play facilities (West Lake area)    75,000        75,000 
10 Entry statements  25,000          25,000 
11 Stage 1 Rehabilitation works on West Lake    20,000        20,000 
12 Relocation of sports fields on Alderbury Reserve      15,000      15,000 
13 Stage 2 rationalisation of roads & carparks (East Lake area)      150,000      150,000 
14 New barbecues and seats (East Lake area)      72,000      72,000 
15 New play facilities (East Lake area)      15,000      15,000 
16 Rehabilitation works in Lakes (Stage 2 West Lake, Stage 1 East Lake)      50,000      50,000 
17 Interpretation works, signage      40,000      40,000 
18 Stage 3 rationalisation of roads & carparks (East Lake area)        170,000    170,000 
19 New barbecues and seats (East Lake area)        50,000    50,000 
20 Boardwalks and interpretation (East Lake)        120,000    120,000 
21 Stage 2 rehabilitation works on East Lake        25,000    25,000 
22 Refurbishment of toilets          100,000  100,000 
23 Removal of substation          100,000  100,000 
24 Ongoing rehab and planting programmes  15,000  15,000  15,000  15,000  15,000  75,000 
25 Interpretation and community arts project          50,000  50,000 
26 Kiosk/café and al fresco dining area (optional)          tba  tba 
              
 Arboricultural Works:             

27 Urgent works within Compartments 1-10 (refer to Tree Management Plan)  35,000  35,000        70,000 
28 Medium- to long-term management works on Compartments 1-10      35,000  35,000  35,000  105,000 
              
 TOTAL  148,000  1,304,000  400,000  423,000  308,000  2,583,000 
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B.1 LAKE LEVEL MANAGEMENT PLAN 
Policy 

To maintain permanent water in Perry Lakes, taking into consideration aesthetic, ecological, 
aboriginal and hydrological issues. 

Background 

Perry Lakes are a surface expression of the shallow regional watertable.  Historical records 
show that the lakes are naturally subjected to a regular seasonal cycle of drying and filling.  
Permanent water has only existed in the lakes since 1962, when they were dredged during the 
construction of Perry Lakes Stadium (Townley et al., 1995).  Water levels at Perry Lakes are 
currently regulated by the pumping of groundwater into the southern section of West Lake and 
the main body of East Lake over the summer period.  Recharge is only carried out on an as 
needed basis.  An environmental management study of Perry Lakes conducted by Dames & 
Moore in 1992 concluded that this approach was the most appropriate and economically 
viable option, as well as representing the best compromise between the aesthetic and 
ecological considerations. 

Issues 

The major problem affecting the lakes is the loss of water depth due to the declining 
groundwater levels.  It has been identified that the major influences on groundwater levels in 
the area are the long-term decline in rainfall combined with increased abstraction from private 
irrigation bores as well as Council bores. 

The modification of the lakes during the construction of the Perry Lakes Stadium has resulted in 
the outer edges of the lakes lacking silt and sediment that acts as a sealant.  This lack of 
sediment causes an increase in the permeability of the lakes preventing them from retaining 
the water added during the summer months.  In effect East Lake acts like a ‘leaky bucket’ with 
up to 12 cm/day lost from the lake.  Also by sourcing the groundwater close to the lake the 
pumping lowers the watertable even further.  

The public consultation program highlighted the importance of lake level maintenance with 
regard to the aesthetics of the Reserve and the conservation of the lake ecology and biological 
diversity in the area.  The community’s perception of “when the lakes are full, the birds and 
lake ecology is healthy” needs to be addressed.  The question to be answered is at what level 
is there a balance between appropriate bird numbers (as to not cause overcrowding), the 
conservation of the lake ecology and biological diversity, and aesthetics (water in the lake). 

All management options will need to address the issue of Aboriginal heritage with respect to 
potential disturbance of the lakes. 
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Management Options 

Objectives 

 to investigate and assess feasible economic and engineering management options for the 
maintenance of lake levels at Perry Lakes Reserve. 

The options to be investigated are: 

1. Continuing with the current maintenance practice; 

2. Deepening of the lakes; 

3. The installation of a semi-permeable lining such as clay or a geo-membrane; 

4. Topping up with overflow from other lakes (e.g. Herdsman Lake); 

5. Diversion of stormwater from the Subiaco Main Drain; 

6. Topping up with wastewater from the Subiaco Wastewater Treatment Plant; 

7. Topping up with groundwater from a bore further away (e.g. from bore on Oceanic Drive 
west of Perry Lakes Drive, or on corner of Oceanic Drive and Perry Lakes Drive); and 

8. Artificial aquifer storage. 

Assessment of Options 
Option 1. Current Maintenance Practice 

Present lake level maintenance practices involve the pumping of groundwater into the 
southern section of West Lake and the main body of East Lake over the summer period 
(December to April).  Recharge is only carried out on an as needed basis with ground staff at 
Perry Lakes maintaining detailed records of lake pumping since December 1992.  The level of 
East Lake is currently maintained between 2.95 and 3.12 mAHD.  West Lake is allowed to dry 
out naturally except for the small section in the southern area between the island and the lake’s 
edge.  This section is maintained at a level between 2.60 and 3.00 mAHD. 

Groundwater from bore number 6, located approximately 200 m across-gradient from East 
Lake, is currently used to recharge the lakes as this bore has a minimal effect on the ground 
water entering the lake.  Over summer 1996-97, 177,000 m3 of groundwater was pumped into 
East Lake (Rich, 1999).  This represents about 20 lake volumes at a summer stage of 
3.2 mAHD.  Annual costings for recharging the lakes are currently approximately $5,500. 

 
ADVANTAGES DISADVANTAGES 

1. The lakes can be maintained at any chosen 
level. 

1. Topping up incurs an ongoing cost to the 
Council. 

2. The water used is of relatively consistent 
quality and always available. 

2. If the water table lowers further in coming 
years, the requirement for and cost of 
topping up will increase. 

3. Topping up reduces the tendency for salts and 
nutrients to become concentrated in the lakes 
by evaporation during summer. 

3. The lack of sediments and silt results in 
approximately 12 cm of water per day 
being lost from the lakes. 

4. The quality of the recharge water is very 
similar to the quality of the groundwater 
naturally entering the lakes. 

4. Pumping from a source close to the lakes 
merely compounds the problem of the 
lowering water table. 
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Option 2. Herdsman Lake Diversion 

It has been suggested at various times in recent years, that excess water overflowing from 
Herdsman Lake could be diverted to Perry Lakes.  This option would, however, incur 
significant capital costs for engineering works, and is potentially limited in its long-term 
effectiveness.  Rough estimates suggest that over the summer months, there might be 
insufficient water available from Herdsman Lake to maintain an artificial recharge program at 
Perry Lakes. 

ADVANTAGES DISADVANTAGES 

1. Water will be imported rather than 
abstracting it from (and lowering) the 
surrounding watertable. 

1. Low water levels in Perry Lakes will coincide 
with low levels in Herdsman Lake, so there 
is unlikely to be excess water available when 
it is most needed. 

2. Water would be constantly entering the 
lakes. 

3. The water quality of Herdsman Lake is not 
considered to be suitable for use as top up 
water. 

 4. A dedicated pipeline and pumping station 
would be required at a considerable cost, 
and would be used only infrequently. 

 5. A supply of water from Herdsman Lake can 
never be guaranteed in the long-term. 

 

Option 3. Subiaco Main Drain Diversion 

There currently exists a branch rising main drain that pumps excess water from East Lake to the 
Subiaco Main Drain, south of the lake.  An option to be investigated would be the feasibility of 
abstracting water from the Subiaco Main Drain and pumping it into Perry Lakes.  However, it 
would be necessary to install a CDS (Continuous Deflective Separation) unit to address 
potential water quality issues.   

ADVANTAGES DISADVANTAGES 

1. Water will be imported rather than 
abstracting it from (and lowering) the 
surrounding watertable. 

1. It is unlikely that sufficient water will be 
available during the summer months to 
maintain expected water levels in the lakes. 

2. Cost of installation of infrastructure will be 
relatively cheap. 

2. Water quality issues associated with the use 
of stormwater. 

 

Option 4. Treated Sewage Reuse 

This process is already a proven technology, particularly in arid areas.  The Subicao 
Wastewater Treatment Plant is located only 1.2 km from East Lake and an existing main may 
be utilised to duct tertiary treated water into Perry Lakes.  Currently the Subiaco plant treats 
and discharges to the ocean about 55,000 m3 per day.  Output is general constant through out 
the year and more than sufficient to supply water to Perry Lakes.  Treatment would need to 
address trace metals, organic compounds (including nutrients) and pathogenic organisms.  The 
option of utilising wastewater for irrigation purposes is referred to in Section B.3. 
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ADVANTAGES DISADVANTAGES 

1. Water will be imported rather than 
abstracting it from (and lowering) the 
surrounding water table. 

1. There will be high initial infrastructure 
installation costs and on-going monitoring 
and maintenance costs. 

2. There will be sufficient water all year to 
supply an artificial maintenance scheme for 
Perry Lakes. 

2. DEP approval may be difficult to obtain due 
to the protection of Perry lakes under the 
Environmental Protection (Swan Coastal 
Plain Lakes) Policy Approval Orders. 

3. Once operating there will be a constant 
and assured water supply. 

3. Water quality issues may present a problem 
with regard to nutrient levels. 

 

Option 5. Artificial Aquifer Storage 

This method would involve injecting water into the aquifer up gradient of the lakes.  It would 
be possible to utilise excess winter stormwater from Herdsman Lake augmented with tertiary 
treated sewage.  The lakes would be maintained through the mechanism of the locally 
increased height of the water table and would revert to their original form as predominantly 
flow-through lakes. 

ADVANTAGES DISADVANTAGES 

1. There would be no additional drawdown 
effect on the local watertable. 

1. Water quality issues relating to water from 
Herdsman Lake and tertiary treated sewage. 

2. The lakes would revert to their natural state 
as flow-through lakes. 

2. Piping and additional infrastructure would 
need to be installed. 

 

Option 6. Deepening of the Lakes  

Dredging of the lakes is a relatively expensive and ecologically disruptive process, however, it 
would eliminate the need for artificial recharge of the lakes by lowering the lake bed to a level 
below that reached by the watertable during extended low-rainfall periods.  It was estimated 
by Dames and Moore (1992) that the bed of East Lake would need to be deepened by 
approximately 1 m to bring it to a level of approximately 2 mAHD or less.  This would entail 
the excavation of approximately 67,000 m3 of material from East Lake if the entire lake were 
dredged.  It would be more likely that dredging would only involve parts of the lake and 
would aim to create a range of water depths. 

The estimated costs of dredging determined by Dames and Moore in 1992 were between 
$322,000 and $151,500 for hydraulic dredging and bucket dragline methods, respectively.   
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ADVANTAGES DISADVANTAGES 

1. The need for artificial recharge should be 
greatly reduced, leading to savings in 
ongoing maintenance costs. 

1. The presence at times of water depths in 
excess of 2 m may lead to the development 
of anaerobic conditions, resulting in the 
release of phosphorus. 

2. Permanent water could be maintained in the 
lake providing summer refuge for waterbirds 
and turtles. 

2. Removal of bottom sediments would reduce 
the buffering capacity of the lake in terms of 
water quality parameters. 

3. The presence of permanent water of 
reasonable depth and quality would reduce 
the risk of outbreaks of botulism and algal 
poisoning. 

3. Following dredging, the ecosystem of the 
lake would take sometime to re-establish 
and stabilise, algal blooms could be 
expected to occur. 

4. The permanent presence of deeper water 
would discourage the growth of introduced 
Bulrushes (Typha orientalis) in dredged area 
and help maintain the visual appearance of 
the lakes. 

4. Due to the large amount of disturbance 
associated with dredging it may be 
unacceptable under the Aboriginal Heritage 
Act 1972-1980. 

5. Proper contouring of the lake bed would 
prevent small ponds of water and subsequent 
breeding of mosquito larvae. 

5. Dredging operations would severely disrupt 
the ecosystem of the lake. 

 

Option 7. Installation of a Semi-Permeable Lining 

As a result of the dredging of Perry Lakes in 1962 during the construction of Perry Lakes 
Stadium, the outer edges of the lakes lack the necessary silt and sediment.  The process of 
artificial recharge is similar to filling a leaky bucket with the outer margins of the lake having 
high measured vertical conductivities of about 9-10 m/day.  The installation of a geo-
membrane or semi-permeable lining around the outer edges of the lakes only, will prevent the 
increase in seepage and allow the lakes to operate in a more natural state.  There are numerous 
products on the market that would be suitable for such a purpose at relatively little cost and 
without having significant impacts on the ecology of the lakes. However, this method alone 
would not solve the water level problems at Perry Lakes and would need to be carried out in 
conjunction with other management strategies. 

ADVANTAGES DISADVANTAGES 

1. Relatively low cost. 1. This option will need to be conducted in 
conjunction other management strategies. 

2. Minimal ecological impacts. 2. Approval under the Aboriginal Heritage Act 
1972-1980 would be required. 

3. Prevent the increased seepage from the outer 
edges of the lakes that lack the natural silt 
and sediment. 

 

 

Option 8. Topping up with Groundwater From a Bore Further Away 

One of the major problems affecting the lakes is the lowering of the watertable.  This problem 
is compounded by the current practice of sourcing water for recharge close to the lakes.  If 
water was to be sourced from a bore further away this would eliminate the problem.  It is 
suggested that water may be sourced from a bore within the Oceanic Drive road reserve for 
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the artificial lake level maintenance of Perry Lakes.  There would however, be the need for the 
installation of a pipeline from the bore to the lakes.  Although the cost would be minimal the 
environmental impacts of its construction would need to be assessed. 

ADVANTAGES DISADVANTAGES 

1. There would be no additional drawdown 
effect on the local water table. 

1. There would be a need for additional 
infrastructure that may impact on the 
environment of Bold Park and Perry Lakes. 

 

Strategies 

 Complete a computer modelling program in conjunction with CSIRO, on Perry Lakes and 
the Perry Lakes sector of the unconfined aquifer, and analyse scenarios such as rainfall, 
bore and groundwater extraction and conservation and public education. 

 Conduct additional research into each of the suggested engineered management options. 

 Identify the impacts of these options upon the registered Aboriginal site. 

 Based on all the available information decide on the most cost effective, and feasible 
management option or options for lake level maintenance at Perry Lakes. 

 Seek clearance to proceed under the Aboriginal Heritage Act 1972-1980. 

 Until a decision is made on the most appropriate management technique, current lake 
level maintenance practices should continue. 

 Implement a regional groundwater conservation and management scheme. 

 
Task Personnel Timing Performance Indicator 

1. Establish a computer modelling 
program in conjunction with CSIRO, to 
permit analysis of scenarios such as 
rainfall, bores and groundwater 
extraction, and conservation and public 
education. 

ToC Staff and 
CSIRO 

As soon as 
possible. 

An understanding of changes 
likely to occur under differing 
conditions of rainfall, recharge 
and extraction. 

2. Conduct additional research into each 
of the suggested engineering solutions. 

ToC Staff As soon as 
possible. 

Identify the most feasible 
management practice for lake 
level maintenance. 

3. Identify the impacts of each option 
upon the registered Aboriginal site.  

ToC Staff As soon as 
possible. 

Identification of impacts on the 
registered Aboriginal site. 

4. Implement the most suitable 
management option or options for lake 
level maintenance. 

ToC Staff As soon as 
possible. 

Permanent water within Perry 
Lakes. 

5. Seek clearance to proceed under the 
Aboriginal Heritage Act 1972-1980. 

ToC Staff When and if 
appropriate. 

Obtain clearance to proceed with 
management option under the 
Aboriginal Heritage Act 1972-
1980. 

6. Continue with current maintenance 
practice until a decision is made on the 
most appropriate management 

ToC Staff Immediately. Current maintenance practice 
continued in the interim. 
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technique. 

 

Resource Implications 

Provision of funding and Town of Cambridge staff to develop and implement the computer 
modelling program with CSIRO and to conduct additional research.  

Monitoring and Reporting 

CSIRO and Town of Cambridge to produce reports describing the results of computer 
modelling.  Town of Cambridge should continue to keep detailed records of the timing, 
duration and volume of pumping for lake recharge.  Records should also be kept on the water 
levels of both lakes. 

Recommendations 

Based on the assessment of the disadvantages and advantages of the suggested management 
options, it is the view of the consultant that a combination of management strategies be 
employed to manage the lake levels in Perry Lakes.  Firstly it is recommended that the Town of 
Cambridge develop a computer modelling program in conjunction with CSIRO in order to 
provide best estimates of changes likely to occur under differing conditions or rainfall, recharge 
and extraction.   

With regard to irrigation practices it is recommended that Town of Cambridge install an 
automatic irrigation system as soon as possible.  If feasible, treated wastewater from the 
Subiaco Wastewater Treatment Plant should be utilised for irrigation purposes.   

This system, which will limit the drawdown effect on the watertable, combined with the 
installation of a geo-membrane around the edges of the lakes and the process of artificial 
aquifer storage is recommended as the preferred and most effective management option.  It is 
also recommended that such engineered solutions be coupled with a regional groundwater 
conservation management scheme. 
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B.2 WATER QUALITY MANAGEMENT PLAN 
Policy 

To monitor and maintain the quality of water within Perry Lakes. 

Background 

The most recent study of water quality within the Perry Lakes was undertaken by Dames & 
Moore between the period of August and November 1991, as part of their Environmental 
Management Study (Dames and Moore, 1992).  An investigation of the historical trends in 
water quality of the lakes was also undertaken in 1992.  On several occasions very high 
bacterial counts have been recorded from the lakes (Dames and Moore, 1992).  At those times 
the level of contamination has been sufficient to constitute a serious health hazard to humans 
who may come in contact with the water.  It is believed that these high bacterial counts are 
possibly associated with the large waterbird population on the lakes. In October 1994 an algal 
bloom occurred in East Lake, and consisted of a green slimy algae not previously observed in 
East Lake.  The circumstances of this algal bloom remain unknown. 

Based on the water quality investigation undertaken by Dames and Moore (1992), it was 
concluded that the water quality of the lakes is generally acceptable and within the range 
exhibited by other Perth wetlands.  The wide variation in pH of the lakes, however, is likely to 
place stresses on aquatic organisms. 

Issues 

 Inputs of nutrients and other contaminants to the lakes should be minimised where 
possible by keeping to a minimum fertilisation and irrigation of the surrounding lawns, 
frequent sweeping of streets, and encouraging nearby residents to exercise restraints in 
their use of irrigation water, fertilisers and phosphorous based detergents. 

 It is possible that the artificial water maintenance at Perry Lakes may be contributing to a 
build-up of nutrients in the water column which may manifest itself as nuisance algal 
blooms. 

 High bacterial counts are possibly associated with the large waterbird population on the 
lakes.  Regular testing of bacterial contamination in the lakes should be carried out. 

 

Management 

Objectives 

 Minimise the inputs of nutrients and other contaminants to the lakes. 

 Understand the effects of artificial water maintenance on the build-up of nutrients in the 
water column. 

 Maintain acceptable levels of bacterial contamination in the lakes. 
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Strategies 

 Maintain the current fertiliser application practices of Alderbury Street Reserve and 
current irrigation practices of all surrounding lawns to maintain areas to user needs. 

 Frequent sweeping of nearby streets, particularly Oceanic Drive. 

 A public education program to encourage nearby residents to exercise restraints in their 
use of irrigation water, fertilisers and phosphorus based detergents. 

 Develop and implement an on-going water quality monitoring program. 

 Undertake a research project to investigate the effect artificial water maintenance may be 
having on the build-up of nutrients in the water column. 

 Regular testing of bacterial contamination in the lakes. 

 Develop a contingency plan which addresses issues relating to the possible contamination 
of stormwater. 

 
Task Personnel Timing Performance Indicator 

1. Maintain the current fertiliser 
application practices of Alderbury Street 
Reserve to maintain areas to user needs. 

Turf 
Maintenance 
Staff.  

Immediately Minimal use of fertilisers without 
compromising turf quality. 

2. Maintain the current irrigation practices 
of the lawns surrounding the Lakes that 
minimises water use without 
compromising turf quality (see B.3). 

Turf 
Maintenance 
Staff. 

Immediately Minimal use of water without 
compromising turf quality. 

3. Conduct frequent sweeping of nearby 
streets, particularly Oceanic Drive. 

ToC Staff. As soon as 
possible. 

Cleaner streets, by reducing the 
contaminants in stormwater. 

4. Encourage nearby residents to exercise 
restraint in their use of irrigation water, 
fertilisers and phosphorus based 
detergents. 

ToC Staff. As soon as 
possible. 

A reduction in the use of private 
bores, fertilisers and phosphorus 
based detergents. 

5. Conduct research to investigate the 
effect artificial water maintenance may 
be having on the build-up of nutrients in 
the water column. 

PhD Student, 
CSIRO, or 
other 
Consultant. 

As soon as 
possible. 

An understanding of the effects of 
artificial water maintenance on the 
build-up of nutrients in the water 
column. 

6. Regular testing of bacterial 
contamination in the lakes. 

ToC Staff. Immediately Preparation of seasonal reports on 
the levels of bacterial 
contamination in the lakes. 

7. Development of a Stormwater 
Contamination Contingency Plan. 

ToC Staff Immediately No contamination of Perry Lakes 
as a result of major spill incidents. 
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Resource Implications 

Resources should be made available for implementing tasks, such as funding for research, 
public education programs and the preparation of reports and monitoring procedures. 

Monitoring and Reporting 

Regular seasonal reports should be completed on the water quality of the lakes.  It is essential 
that records of bacterial contamination tests be kept.  After research is conducted a report on 
the effects of artificial water maintenance with respect to nutrients in the water column should 
be presented to the ToC.  Appropriate follow up management is required.  Amounts of fertiliser 
used on the lawns and the amount of water used for irrigation shall be monitored and 
reviewed to ensure that current practices are maintained.  Street cleaning will also be 
monitored and reviewed. 
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B.3 TURF MANAGEMENT PLAN  
Policy 

To manage the turfed areas at Perry Lakes and Alderbury Street Reserves in an appropriate 
manner (dependent on usage), with minimal impact on the lakes and surrounding natural 
landscape. 

Background 

The irrigation system at Perry Lakes and Alderbury Street Reserves consists of eight production 
bores connected via a ring main system which allows irrigation water to be distributed around 
the complex.  The water is then applied manually via travelling irrigators, aluminium spray 
bars and standpipes.  Water occurs during the day between 6.00am and 9.00pm.  Council 
areas are irrigated based on an operational policy that ensures the provision of appropriate turf 
surfaces to accommodate varying types and levels of use.  Perry Lakes Reserve and the 
surrounding sportsgrounds are currently irrigated according to the policy standard in three 
different sections including active sports areas, passive areas and the former Garden Week 
area.  Management of the turf including mowing, fertilising, coring, renovation and weed 
control is also carried out according to use of the area. 

Issues 

The existing manual irrigation system is not considered to be the best option as it is: 

 Subject to high rates of vandalism; 

 Inefficient in its water usage and power consumption; 

 Disrupts recreational and sporting usage; 

 Requires high levels of labour to operate. 

Conversion from the current manual irrigation system to an automatic system, would achieve 
significant savings in water consumption.  The Town of Cambridge Council already recognises 
this need, and Perry Lakes and Alderbury Street Reserves are scheduled for conversion during 
the 2000/2001 financial year.  The Reserves’ upgrade would occur in Years 4 and 5 of the 
Town of Cambridge automation of irrigation program for their parks and reserves.   

It is recommended that converting the areas currently watered with spray bars and standpipes 
first would achieve the greatest savings in water consumption.  The passive recreation areas 
should be divided into high, medium and low use areas and irrigated accordingly.  Similarly, 
grassed areas of high use should be better managed (once automatic irrigation is installed) in 
terms of turf quality and weed control to accommodate the level and type of use. 

Public consultation has raised the issue that the grassed areas of low use and which require 
large amounts of water should be transformed into areas of native vegetation, therefore 
minimising the need for irrigation. 

The current practice of no fertiliser application on Perry Lakes Reserve should continue, as well 
as the current minimal use of fertiliser on the active sport areas of Alderbury Street Reserve. 
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There is a potential for re-use of treated wastewater from the Subiaco WWTP for irrigation 
purposes (refer Sections B.1 and B.2). 

 

Management 

Objectives 

 To establish an automatic irrigation system for Perry Lakes Reserve, followed by Alderbury 
Street Reserve. 

 To investigate the option of transforming several areas into native vegetation areas. 

 To improve the management of turf in high use areas. 

 To reduce the amount of water used for irrigation purposes. 

 To continue the current practice of minimal fertiliser applications on Alderbury Street 
Reserve. 

 To continue the current practice of no fertiliser application on Perry Lakes Reserve, 
excluding a small section in the Garden Week area. 

 To assess the possibility of utilising treated wastewater for irrigation purposes. 

Strategies 

 Convert the current manual irrigation system to an automatic irrigation system, with 
moisture sensors or a link to a central weather station to control the amount of water 
being applied. 

 Irrigate high, medium and low use areas appropriately, with high use areas to receive 
35 mm of water per week (the current schedule), medium areas to receive 20 mm per 
week and low use areas to receive no irrigation. 

 Conduct a feasibility study of the option to transform several areas into native grass areas, 
assessing cost, water savings and technical feasibility. 

 Conduct a feasibility study for the option of irrigating with treated wastewater from the 
Subiaco WWTP. 
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Task Personnel Timing Performance Indicator 

1. Install an automatic irrigation system. ToC Staff. When budget 
allows. 

Active sports areas and high and 
medium use passive recreation 
areas irrigated with an automatic 
system, with significant savings in 
water and power consumption, 
and labour savings. 

2. Once automatic irrigation is installed, 
irrigate the high and medium use 
passive recreation areas to receive 
35 mm and 20 mm of water, 
respectively, per week. 

ToC Staff. Immediately. As above. 

3. Stop all irrigation to low use passive 
recreation areas. 

ToC Staff. Immediately. No irrigation to low use passive 
recreation areas 

4. Research conducted into the possible 
transformation of certain areas in to 
native vegetation areas. 

ToC Staff or 
External 
Consultant 

As soon as 
possible 

Report on the feasibility of native 
vegetation areas.  

5. Conduct a feasibility study into the use 
of treated wastewater for irrigation 
purposes. 

External 
Consultant 

When 
appropriate. 

A feasibility study report. 

6. Continue current irrigation practices, 
minimising water application until 
automatic irrigation is installed. 

ToC staff. As 
appropriate. 

Current schedule continued. 

7. Improve the management of turf in high 
use areas. 

ToC staff. As 
appropriate. 

Improved turf quality and less 
weeds. 

 

Resource Implications 

Provisions with regard to funding and staff will need to be made for the installation of the 
automatic irrigation system, for research into the establishment of native vegetation areas and a 
feasibility study into the use of treated wastewater for irrigation purposes. 

Monitoring and Reporting 

Preparation of a report on the cost and feasibility of the establishment of native vegetation 
areas.  Preparation of a report on the feasibility of utilising treated wastewater from Subiaco 
WWTP for irrigation purposes. 
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B.4 FLORA AND FAUNA MANAGEMENT 
PLAN 

Policy 

To maintain and enhance the biological communities of the lakes and the surrounding area, by 
reducing impacts and carrying out sound conservation management practices. 

Background 

Perry Lakes support a wide variety of both native and introduced flora and fauna.  The 
vegetation includes benthic algae, aquatic and semi-aquatic species, trees and grasses.  The 
fauna of the lakes includes a wide range of waterfowl (both native and feral species), turtles, 
fish and aquatic vertebrates.  The aquatic fauna of West Lake appears to be more diverse than 
that of East Lake, although the population density of aquatic fauna in East Lake generally 
appears to be higher.  As one of the few remaining wetlands on the Swan Coastal Plain, Perry 
Lakes provides important drought refuge habitat for waterbirds and turtles.  The fauna of the 
area is also considered to be one of the major attractions for visitors to the Reserve. 

Issues 

Flora 

 The increasing abundance of introduced flora species. 

 The effect of water levels on the flora of the lakes, especially with regard to the flooded 
gums. 

 The environmental management of related issues such as water levels and tree 
management are addressed separately in Sections B1 and B4. 

Fauna 

 The impact of introduced or nuisance species, specifically non-local birds and dogs. 

 The effects of public feeding on the waterbirds. 

 The regional significance of the turtle population. 

 

Management 

Objectives 

 Control introduced flora species, especially water reeds such as Typha spp. and prevent 
the further introduction of weed species; 

 Ensure the survival and general condition of the vegetation, with particular attention given 
to the establishing flooded gums; 

 Reduce the impacts of introduced or nuisance fauna species, both wild and domestic; 
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 Prohibit the public feeding of waterbirds; and 

 Ensure the survival of the turtle population. 

Strategies 

 Discuss management strategies with the Department of Conservation and Land 
Management (CALM). 

 Implement a monitoring program to ensure the survival and improved condition of the 
vegetation.  This will also be related to lake level maintenance. 

 Conduct a weed survey of the Reserve to assess the type and extent of control necessary.  
Weeds should be classified as being ‘Major’, ‘Nuisance’ or ’Minor’ to assist in 
determining management priorities.  Attempts should be made to readily control those 
species which are currently not widely distributed within the Reserve. 

 Determine and maintain the habitat requirements of the abundant bird population and 
possibly provide habitats if required. 

 Implementation of a program to remove all hybrids and domestic bird species from the 
Lakes in consultation with CALM. 

 Install interpretative signs to provide more information about the species of waterbirds 
using the Lakes, their habitats and food requirements. 

 Provide suitable upland nesting areas for turtles adjacent to the lakes and modify the walls 
of the lakes to facilitate the movements of female turtles. 

 Conduct a public education program and install interpretative signs to educate the public 
about turtle biology. 

 Implement stricter enforcement of leash requirements for dogs, as well as the updating of 
information boards to inform dog owners of their responsibilities and their penalties for 
ignoring such responsibilities. 

 Conduct a public education program and install signs to inform the public of the need to 
prevent feeding of the birds. 
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Task Personnel Timing Performance Indicator 

1. Conduct a weed survey of the Reserve 
to assess the type and extent of control 
necessary.  Weeds should be classified 
as ‘Major’, ‘Nuisance’ or ‘Minor’. 

External flora 
consultant. 

As soon as 
possible. 

Preparation of a report listing 
classified weeds, their location 
and abundance and their priorities 
for management. 

2. Monitor the condition of the vegetation 
in and around the lakes. 

ToC Staff. At all times. Seasonal reports on the condition 
of the vegetation. 

3. Determine the habitat requirements of 
the abundant bird population, and the 
requirements for maintenance and 
provision of habitats. 

External 
consultant or 
ToC Staff. 

As soon as 
possible. 

Preparation of a report outlining 
the habitat requirements and how 
to best maintain or improve them. 

4. Remove all hybrid and domestic bird 
species. 

External 
consultant or 
ToC Staff. 

As soon as 
possible. 

The absence of all hybrid and 
domestic species from the 
Reserve. 

5. Provide suitable upland nesting areas 
for turtles adjacent to the lakes. 

Students or 
External 
Consultant. 

As soon as 
possible. 

Decrease in fatalities of turtles and 
an increase in breeding activity. 

6. Modify the walls of the lakes by 
providing earth banks with gentle 
slopes or at least interrupt the wall with 
some slopes, to facilitate the movement 
of female turtles. 

ToC Staff As soon as 
possible. 

Easy movement for females 
leaving the lakes to nest. 

7. Conduct a public education program 
and install interpretative signs to 
educate the public about turtle biology. 

ToC Staff As soon as 
possible. 

A better understanding of turtle 
biology by local residents. 

8. Discuss the above management 
strategies with CALM. 

ToC Staff. Periodic. Suitable and effective 
management strategies employed 
at Perry Lakes Reserve. 

9. Install interpretative signs to provide 
more information about the species of 
waterbirds using the Lakes. 

ToC Staff. As soon as 
possible. 

The construction and installation 
of interpretative signs. 

10. Enforce leash requirements for dogs and 
update information boards. 

ToC Staff. Immediately. No dogs without leashes in the 
Reserve. 

11. Educate the public and install signs to 
prohibit the feeding of the waterbirds.  

ToC Staff. Immediately. No feeding of the waterbirds. 

 

Resource Implications 

Resources should be made available where funding is required for tasks that involve additional 
research.  There should be provisions for staff to undertake the monitoring of vegetation, 
removal of hybrid and domestic bird species, weed control, enforcement of dog leash 
requirements and public education.  Construction of interpretative signs. 

Monitoring and Reporting 

Where tasks involve removal or alterations to the flora and fauna populations, the above 
management strategies must be discussed in consultation with CALM.  Results of research 
conducted shall be presented in a report format to the Town of Cambridge.  Tasks such as 
vegetation monitoring and weed control shall be reported and monitored on a monthly basis. 



1234 Perry Lakes Reserve 
 Environmental Management Plan 
 

 98K144A:PR2:4586:RevA Page 79 

B.5 TREE MANAGEMENT PLAN 
Policy 

To ensure safety of the public and to retain, conserve and enhance the significance of the 
parkland, by the implementation of sound arboricultural practices. 

Background 

The tree density at Perry Lakes Reserve is the highest of all the developed parklands in the 
Town of Cambridge.  This makes it a unique parkland setting that creates an attraction for 
visitors.  However, this uniqueness requires appropriate management to ensure the viability of 
this asset and the safety of visitors. 

The overall landscape structure of the high vegetation at Perry Lakes is relatively good, 
however, several individual trees are in poor health due to a lack of sound management 
principles over the last 30 years.  Although remedial tree surgery works have been 
implemented for high risk areas, there are still a number of areas where priority works have not 
been implemented and there has been no evidence of a long-term management regime.  
Previous works were predominantly governed by minimal budget allowance, and were 
therefore focussed on high priority safety areas management rather than sound management 
principles.  Planting following tree removal has been minimal, and has mostly comprised non-
local plants.  The site of Perry Lakes has been sectioned into ten workable sized compartments, 
as illustrated in Figure 6.  Note that Compartment 10 (Perry Lakes Stadium area) was assessed, 
however is not within the scope of this EMP. 

Issues 

Due to the large number of people visiting Perry Lakes public safety is paramount, particularly 
in high priority areas such as parking areas, access roads and paths and boundary trees. 

Conservation management should aim to maintain the native species that naturally occur 
within the area.  Planting of introduced tree species should be deterred. 

 

Management 

Objectives 

 To ensure public safety by conducting remedial works focused on priority zones. 

 To retain, conserve and enhance the high vegetation of the parkland. 

 To maintain the native species which naturally occur within the area and to refrain from 
the planting of introduced tree species. 

Strategies 

 Implement a short-term management plan, with works focused on and limited to the 
removal of unsafe trees, deadwood and potentially dangerous limbs, to be conducted over 
a period of two years. 
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 Implement a long-term plan of operations over a period of eight years, which includes the 
management of trees to promote sound health, improve public safety and the 
implementation of indigenous planting to improve a mixed age class. 

 Informing interested parties on what works are being carried out and why, to encourage 
good relations between visitors and managers of the reserve. 

 To involve a number of bodies and voluntary organisations in the future management of 
the site. 
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Short-Term Management Plan 

Compart. 
No. 

Task Personnel Timing Performance Indicator 

1 1. Remedial works on decaying 
Jarrah and Marri trees. 

2. Removal of deadwood and 
remedial work on sporadic 
decaying trees within the 
access road and car park 
areas. 

ToC Staff As soon as 
possible. 
(within 1-2 years). 

Reduction in risk to the 
public. 

2 1. Removal of 2 dead Tuart 
trees 

2. Removal of deadwood 
within the car park and toilet 
areas. 

3. Remedial works on the 
decaying trees along the 
access roads. 

ToC Staff As soon as 
possible. 
(within 1-2 years). 

Reduction in risk to the 
public. 

3 1. Removal of deadwood 
within the access roads and 
paths area. 

2. Removal of declining and 
decaying Marri tree. 

ToC Staff As soon as 
possible. 
(within 1-2 years). 

Reduction in risk to the 
public. 

4 1. Removal of deadwood 
within the access road, paths 
and fitness area. 

ToC Staff As soon as 
possible. 
(within 1-2 years). 

Reduction in risk to the 
public. 

5 1. Remedial works on the River 
Red Gum within the car park 
area. 

2. Removal of deadwood 
within the path areas. 

ToC Staff As soon as 
possible. 
(within 1-2 years). 

Reduction in risk to the 
public. 

6 1. Removal of deadwood 
within the paths, access 
roads and barbecue areas. 

2. Detailed inspection of 
mature decayed trees in the 
car park. 

ToC Staff 
and 
arboricultu
ra-list for 
inspection 

As soon as 
possible. 
(within 1-2 years). 

Reduction in risk to the 
public. 

7 1. Removal of deadwood and 
jagged branch stubs within 
the access roads area. 

ToC Staff As soon as 
possible. 
(within 1-2 years). 

Reduction in risk to the 
public. 

8 1. Removal of deadwood and 
stubs within the access road 
areas. 

ToC Staff As soon as 
possible. 
(within 1-2 years). 

Reduction in risk to the 
public. 

9 1. Removal of deadwood and 
branch stubs. 

ToC Staff As soon as 
possible. 
(within 1-2 years). 

Reduction in risk to the 
public. 

10 1. Planting undertaken in the 
car park 

2. Removal of decayed mature 
species, deadwood and 
decayed stubs. 

ToC Staff As soon as 
possible. 
(within 1-2 years). 

Reduction in risk to the 
public. 

General 
Tasks 

1. Inform the public about what 
works are being carried out 
and why. 

ToC Staff As permitted. Public understanding of 
why and when works 
are being carried out. 

 2. Involve numerous bodies 
and voluntary organisations 
in the future management of 
the site. 

ToC Staff As permitted Increased public 
awareness and 
participation. 
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Long Term Management Plan 

Compart. 
No. 

Task Personnel Timing Performance Indicator 

1 1. Removal of deadwood. 
2. Selective Fell. 
3. Pruning. 
4. Disease Control. 
5. Planting  
6. Inspections. 

ToC Staff. 1-4. Year 6 
5. Year 3 
6. As required 

Sound management 
practices focused on 
health, vitality, amenity 
and restocking. 

2 1. Removal of deadwood. 
2. Selective Fell. 
3. Pruning. 
4. Disease Control. 
5. Planting  
6. Inspections. 

ToC Staff. 1-4. Year 5 
5. Year 6 
6. As required 

Sound management 
practices focused on 
health, vitality, amenity 
and restocking. 

3 1. Removal of deadwood. 
2. Selective Fell. 
3. Pruning. 
4. Disease Control. 
5. Planting  
6. Inspections. 

ToC Staff. 1-4. Year 7 
5. Year 8 
6. As required 

Sound management 
practices focused on 
health, vitality, amenity 
and restocking. 

4 1. Removal of deadwood. 
2. Selective Fell. 
3. Pruning. 
4. Disease Control. 
5. Planting  
6. Inspections. 

ToC Staff. 1-4. Year 7 
5. Year 8 
6. As required 

Sound management 
practices focused on 
health, vitality, amenity 
and restocking. 

5 1. Removal of deadwood. 
2. Selective Fell. 
3. Pruning. 
4. Disease Control. 
5. Planting  
6. Inspections. 

ToC Staff. 1-4. Year 9 
5. Year 10 
6. As required 

Sound management 
practices focused on 
health, vitality, amenity 
and restocking. 

6 1. Removal of deadwood. 
2. Selective Fell. 
3. Pruning. 
4. Disease Control. 
5. Planting  
6. Inspections. 

ToC Staff. 1-4. Year 4 
5. Year 5 
6. As required 

Sound management 
practices focused on 
health, vitality, amenity 
and restocking. 

7 1. Removal of deadwood. 
2. Selective Fell. 
3. Pruning. 
4. Disease Control. 
5. Planting  
6. Inspections. 

ToC Staff. 1-4. Year 3 
5. Year 4 
6. As required 

Sound management 
practices focused on 
health, vitality, amenity 
and restocking. 

8 1. Removal of deadwood. 
2. Selective Fell. 
3. Pruning. 
4. Disease Control. 
5. Planting  
6. Inspections. 

ToC Staff. 1-4. Year 8 
5. Year 7 
6. As required 

Sound management 
practices focused on 
health, vitality, amenity 
and restocking. 

9 1. Removal of deadwood. 
2. Selective Fell. 
3. Pruning. 
4. Disease Control. 
5. Planting  
6. Inspections. 

ToC Staff. 1-4. Year 8 
5. Year 7 
6. As required 

Sound management 
practices focused on 
health, vitality, amenity 
and restocking. 

10 1. Removal of deadwood. 
2. Selective Fell. 
3. Pruning. 
4. Disease Control. 

ToC Staff. 1-4. Year 8 
5. Year 7 
6. As required 

Sound management 
practices focused on 
health, vitality, amenity 
and restocking. 
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5. Planting  
6. Inspections. 

 
 
 

Compart. 
No. 

Task Personnel Timing Performance Indicator 

General 
Tasks 

1. Inform the public about what 
works are being carried out 
and why. 

ToC Staff As permitted. Public understanding of 
why and when works 
are being carried out. 

 2. Involve numerous bodies 
and voluntary organisations 
in the future management of 
the site. 

ToC Staff As permitted Increased public 
awareness and 
participation. 

 

Description of Terms 

1. Removal of deadwood.  This refers to the removal of all dead, diseased and dying 
branchwood, and broken stumps, throughout the crown.  Final cuts to be made to a 
suitable growth point or branch collar. 

2. Pruning.  The reduction of excessive end loading limbs or limbs that are displaying 
cavities that require reduction or removal, while preserving as far as possible a natural 
tree shape.  This involves cutting back to a side bud or branch, to have a flowing line 
without stumps. 

3. Selective Fell.  The removal of dead, decayed or mechanically weak trees of which due to 
their location, will represent a future danger to the public. 

4. Disease Control.  The treatment of trees that are displaying termite infestation, or for the 
treatment of fungal pathogens, particularly Phytophthora (dieback). 

5. Planting.  The planting of species preferably native to the locality.  Local seed source if 
possible. 

6. Inspections.  Future detailed inspections of individual specimens, required over the plan 
of operations period.  To be undertaken prior to commencement of specific works within 
compartments. 

Resource Implications 

Provision of staff and funding for short and long term management operations.  Public 
education programs.  Funding is estimated at $35,000 per year. 

Monitoring and Reporting 

It is recommended that an annual review of the management operations be undertaken to 
ensure adherence to the strategies outlined in this EMP.  This will enable management 
strategies to be updated if required and information from additional inspections to be taken 
into consideration. 
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B.6 FACILITIES MANAGEMENT PLAN  
Policy 

To maintain and enhance the facilities available at Perry Lakes Reserve and ensure the safety 
and enjoyment of the general public. 

Background 

The facilities at Perry Lakes Reserve consist largely of barbecues, both wooden and electric, 
timber picnic tables and seats, toilet blocks, playground equipment, and rubbish bins.  The 
user survey conducted during the public consultation period established that the toilets are the 
most commonly used facility, followed by the playgrounds and picnic facilities (barbecues and 
benches). 

Issues 

 Toilets:  keep clean, safe and unlocked for user convenience. 

 BBQ’s:  existing wood BBQ’s should be changed to electric and additional BBQ’s added. 

 Tables:  generally look run down and should be replaced in a phased program. 

 Playground Equipment: equipment are old and need to be updated to ensure conformance 
with relevant standards. 

 Bins:  additional bins may be required, particularly during high use periods such as public 
and school holidays.  The type of bins utilised is also an issue. 

 Paths:  safety concerns over cyclists on the roadway and better pram and wheelchair 
access is required (refer Section B.7). 

 Manual Irrigation:  the current irrigation system needs to be renewed, with the removal of 
unsightly and dangerous piping (refer Section B.3). 

 Drinking Fountains: drinking fountains should be installed along the paths for people 
exercising and children playing. 

 Food/Drink Outlet: need to be considered, but if installed it should blend in with the 
Reserve settings. 
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Management 

Objectives 

 To ensure that the toilet facilities are kept clean, safe and unlocked. 

 To ensure that all existing and any new playground equipment are upgraded/constructed 
in accordance with the relevant Australian Standards. 

 To install additional electric barbecues and replace old wood barbecues with electric 
ones. 

 To address the issue of litter, the need for more bins and the most appropriate design of 
bins. 

 To address the need for path rationalisation, including the inclusion of a bicycle path and 
better access for prams and wheelchairs.  

 To remove unsightly and dangerous piping and install an automatic irrigation system. 

 To install drinking fountains along paths and near playground equipment. 

 To consider the construction of a food/drink outlet within the Reserve. 

Strategies 

 Toilets to be cleaned and checked daily and a lighting system installed that deters anti-
social behaviour. 

 Continue the current safety checks on all existing playground equipment to ensure that 
they meet all relevant Australian Standards. 

 Any new playground equipment is to be designed and installed in accordance with all 
relevant Australian Standards. 

 Commonly used areas of the Reserve, such as the BBQ areas to be cleaned of litter daily. 

 Install additional bins, preferably enclosed bins that do not require the lid to be lifted off, 
especially in the BBQ area. 

 Upgrade the current manual irrigation system with an automatic system. 

 Assess the need and cost of installing a bicycle path. 

 Install drinking fountains along paths and near playground equipment. 

 Conduct an extensive user and community survey to decide whether or not a food/drink 
outlet should be constructed at the Reserve. 
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Task Personnel Timing Performance Indicator 

1. Clean and check the toilets daily. ToC Staff Immediately. Clean and convenient toilets. 

2. Installation of a lighting system at the 
toilet blocks. 

ToC Staff As soon as 
possible. 

Public safety. 

3. Continue safety checks on the existing 
playground equipment. 

ToC Staff Immediately. Playground equipment meets all 
the relevant Aust. Standards (e.g. 
AS 1924.1 and 1924.2, and 
AS/NZS 4486.1). 

4. Daily litter collection in regularly used 
areas of the Reserve, such as the picnic 
and BBQ areas. 

ToC Staff Immediately. A clean and litter free Perry Lakes 
Reserve. 

5. Install additional bins in the picnic and 
BBQ areas, preferably bins which are 
enclosed and do not require a lid to be 
lifted off. 

ToC Staff Immediately. Reduction in the amount of litter 
and user friendly bins. 

6. Install an automatic irrigation system 
and remove the existing piping (refer 
Section B.3). 

ToC Staff As soon as 
possible. 

Significant saving in water 
consumption and removal of 
unsightly and dangerous piping. 

7. Install drinking fountains along the 
paths and near the playground 
equipment. 

ToC Staff As soon as 
possible. 

Easy access to water for people 
exercising and children playing in 
the Reserve. 

8. Conduct a user survey to assess the 
need for a separate bicycle path. 

ToC Staff As soon as 
possible. 

A decision on whether or not 
there should be a bicycle path. 

9. Improve the access to paths for prams 
and wheel chairs (refer Section B.7). 

ToC Staff As soon as 
possible 

Easy access for prams and 
wheelchairs to the facilities of 
Perry Lakes Reserve. 

10. Conduct a user and community survey 
to establish whether or not there should 
be food/drink outlet at the Reserve. 

ToC Staff As soon as 
possible. 

A decision on whether or not 
there should be a food/drink outlet 
at Perry Lakes Reserve.  

 

Resource Implications 

Resources should be made available for implementing tasks such as conducting user surveys, 
upgrading of playground equipment, carrying out maintenance works, installing BBQ’s, etc.  
Funding will also be required for additional facilities and maintenance works. 

Monitoring and Reporting  

Reports detailing the results of user surveys and public consultation will be produced.  
Playground equipment should continue to be monitored regularly to ensure all safety 
requirements are met. 
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B.7 RESERVE ACCESS MANAGEMENT PLAN 
Policy 

To ensure safe and easy access to Perry Lakes Reserve for all people and all forms of transport. 

Background 

Perry Lakes Reserve is a popular destination for many local residents, who arrive at the Reserve 
by a number of means, such as cycling, walking, running or by car.  It is important that the 
Town of Cambridge cater for safe access to the Reserve from surrounding areas.  There must be 
clear, easy movement systems within the Reserve to allow the users to enjoy their visits.  The 
major access point to the Reserve is along Perry Lakes Drive.  There are current plans to 
construct limestone entry statements and Main Roads has approved that consideration will be 
given to the lowering of the speed limit to a 40 km/h Local Traffic Area once the entry 
statements are installed.  Access to the Reserve is also possible from both ends of Meagher 
Drive.  Car parks are located in seven different areas, two at the south end of West Lake, two 
at the west side of East Lake, one at the north end between both lakes, one at the southern end 
of Meagher Drive and one at the southern end of Perry Lakes Drive near the toilet block. 

Issues 

 Rationalisation of roads and car parking facilities. 

 There is evidence that vegetation degradation is occurring in areas where cyclists and 
joggers are cutting corners on the paths. 

 There is need to improve access to the paths for wheel chairs and prams. 

 Concerns have been raised over cyclists using Perry Lakes Drive as access to the Reserve. 

 

Management  

Objectives 

 To reduce vehicular access to the Reserve. 

 To limit parking areas to specific locations within the Reserve 

 To improve access to paths for wheelchairs and prams. 

 To ensure visitors stay on the designated paths. 

 To develop paths for cycling. 

Strategies 

 Define parking areas at principle arrival points with the installation of signage. 

 Reduce the width of the existing road around West Lake down to a cycling path. 
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 Clearly define parking bays, allowing for rationalisation of traffic control barriers and 
better protection of trees in the area. 

 Assess which areas require better access for wheelchairs and prams and ensure that access 
is easy and equal. 

 
Task Personnel Timing Performance Indicator 

1. Installation of signage at principle entry 
points defining the parking areas. 

ToC Staff As soon as 
possible. 

Limited amount of traffic within 
the Reserve. 

2. Reduce the width of the current road 
around West Lake and develop it into a 
bicycle circuit. 

ToC Staff When funding 
allows. 

A designated bicycle circuit 
around West Lake. 

3. Clearly define parking bays in car parks 
(method to be decided). 

ToC Staff As soon as 
possible. 

Clearly defined parking bays. 

4. Rationalisation of traffic control barriers 
within car park areas. 

ToC Staff Following 
definition of 
parking bays. 

Easy to access, safe and user 
friendly parking areas. 

5. Assess areas which require better access 
for wheelchairs and prams. 

ToC Staff As soon as 
possible. 

Identification of areas that require 
better access for wheel chairs and 
prams. 

6. Improve access for wheelchairs and 
prams in those areas identified. 

ToC Staff Following the 
assessment. 

Easy and equal access for 
wheelchairs and prams to all paths 
and facilities. 

7. Liaise with Botanic Gardens and Parks 
Authority regarding the 40 km/h zone 
along Perry Lakes Drive and the 
limestone entry statements. 

ToC Staff As soon as 
possible. 

Reduction of speed limit to 
40 km/h. 

 

Resource Implications 

Provision of staff and funding will need to be made available for carrying out tasks such as 
installing signs, assessing and improving access for wheelchairs and prams, and defining 
parking bays. 

Monitoring and Reporting 

Monitoring of the speed and the amount of traffic in the Reserve should be carried out on a 
regular basis. 
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B.8 EDUCATION AND INTERPRETATION 
MANAGEMENT PLAN 

Policy 

To encourage the use of Perry Lakes Reserve as an educational and scientific resource for 
wetland conservation and promote its importance to the community. 

Background 

Located close to the centre of Perth, Perry Lakes is an important resource in the urban 
landscape.  It is well known for the number of water birds it supports and its role as a drought 
refuge, but it also has important educational and scientific value.  As a permanent, albeit 
highly modified wetland close to schools and tertiary institutions, it is a valuable and 
accessible resource.  It provides the opportunity for students and the community to study a 
functioning wetland with its complex inter-relationships between flora and fauna. 

Issues 

 Perry Lakes is under-utilised as a resource in terms of primary and secondary school 
environmental awareness training and also in promoting environmental awareness in the 
general community. 

 There is a need for some interpretative signs and displays describing the history of the 
lakes, their flora and fauna, how they interact with the groundwater system along with 
general issues of wetland conservation. 

 The ‘Perry Lakes Wetlands Laboratory’ (refer Section 8.4) is a useful resource for obtaining 
information on the hydrology and other aspects of the lakes. 

 

Management 

Objectives 

 Encourage local primary and secondary schools to utilise Perry Lakes as an environmental 
education resource. 

 Increase the understanding of the general public about the history of the lakes, their flora 
and fauna, how they interact with the groundwater system along with general issues of 
wetland conservation. 

 Utilise work from the ‘Perry Lakes Wetlands Laboratory’ to obtain information relevant to 
the hydrology or other aspects of the lakes. 

Strategies 

 Inform local primary and secondary schools of the environmental issues at Perry Lakes 
and its availability as a wetland conservation education centre. 
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 Construct interpretative signs and display information around the Reserve, relating to the 
history of the lakes, their flora and fauna, how they interact with the groundwater system 
along with general issues of wetland conservation. 

 Utilise the research conducted by the ‘Perry Lakes Wetland Laboratory’ to provide 
information on the hydrology and other aspects of the lakes. 

 Investigate local school and community group participation in the Water and Rivers 
Commission “Ribbons of Blue” Program. 

 
Task Personnel Timing Performance Indicator 

1. Develop an information brochure to 
distribute to local primary and 
secondary schools regarding the use of 
Perry Lakes as a wetland conservation 
education centre. 

ToC staff. As soon as 
possible. 

Local primary and secondary 
schools utilising Perry Lakes as an 
educational resource. 

2. Investigate participation in the Water 
and Rivers Commission “Ribbons of 
Blue” Program. 

ToC Staff, 
Local 
schools. 

As soon as 
possible. 

Local school and community 
group participation in the 
“Ribbons of Blue” Program. 

3. Install interpretative signs and display 
information relating to the history of the 
lakes, their flora and fauna, etc. 

ToC staff As soon as 
possible. 

An increased understanding of the 
general public about the lakes. 

4. Work together with CSIRO and students 
with regard to research projects. 

ToC staff. Immediately More research conducted on the 
hydrology and other aspects of 
Perry Lakes. 

 

Resource Implications 

Prepare information for interpretative signs and displays, and information for local primary and 
secondary schools.  Provision of staff to install and maintain interpretative signs. 

Monitoring and Reporting 

Maintain records of schools and associations that utilise Perry Lakes for education purposes.  
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B.9 SAFETY/SECURITY MANAGEMENT PLAN 
Policy 

To ensure the safety and security of the people who make use of Perry Lakes Reserve. 

Background 

Perry Lakes is a popular area for many recreational activities, which are enjoyed by a diverse 
range of users from families to couples and individuals.  During the public consultation period 
a number of safety and security issues were raised.  

Issues 

 The most significant safety concern is the use of the toilet facilities.  Many users claim that 
these facilities have become meeting places for unacceptable social activities. 

 The general lack of lighting throughout the Reserve. 

 Numerous car break-ins, both during the day and night. 

 Potential danger of low hanging branches and deadwood in a number of trees (refer 
Section B.5). 

 

Management 

Objectives 

 To deter inappropriate and unacceptable behaviour within the Reserve, particular in the 
vicinity of the toilet facilities. 

 To prevent or at least lower the number of car break-ins. 

 To ensure the safety of the users of Perry Lakes Reserve. 

Strategies 

 Install a lighting system throughout the entire Reserve, particularly surrounding the toilet 
facilities. 

 Provide a security or ranger patrol for the Reserve several times during the day and night, 
with daytime patrols conducted in plain clothes. 
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Task Personnel Timing Performance Indicator 

1. Investigate lighting methods used by 
other Councils that deter anti-social 
behaviour. 

ToC Staff Immediately A decision on the most 
appropriate lighting system. 

2. Install adequate lighting in and around 
the toilet facilities. 

ToC Staff. Immediately Reduction in inappropriate and 
anti-social behaviour and safer 
toilets. 

3. Install a lighting system for the entire 
Reserve. 

ToC Staff. As soon as 
funds allow. 

A safer Perry Lakes Reserve. 

4. Provision of a security patrol for the 
Reserve (daytime plain clothes). 

Independent 
Security 
Company or 
ToC Rangers. 

As soon as 
possible if not 
immediately. 

A reduction in car-break-ins and 
vandalism. 

 

Resource Implications 

Funding will need to be made available for the provision of a security patrol company and the 
installation and continuing maintenance of a lighting system. 

Monitoring and Reporting 

Council Staff will be required to keep a log of all reported car break-ins, including the location, 
time of break-in and goods damaged or stolen.  A similar log shall also be kept of any 
vandalism or inappropriate behaviour that occurs within the Reserve. 
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B.10 VISUAL RESOURCE MANAGEMENT 
  PLAN 
Policy 

To protect and enhance the character and landscape amenity of the Perry Lakes Reserve. 

Background 

The character of the Reserve has evolved through natural and man-made influences to create a 
distinctive landscape.  Whilst preserving the integrity of the existing landscape, it must be 
considered that the parkland is in a dynamic equilibrium which must be sensitively managed 
and that change can be positive. 

Issues 

 The parkland presently features many pieces of equipment which tend to detract from the 
overall character of the landscape. 

 Aspects of the natural landscape are degraded or deteriorating (eg the lakes and the 
mature trees) and these need to be progressively rehabilitated to prevent the further 
decline of the landscape. 

 Development and change in the locality (which may lead to increased visitor impacts) 
could impact on the existing landscape and disrupt visual harmony. Long-term planning 
must allow for such changes. 

 Use of “off-the-shelf”  furniture and equipment may be inappropriate to this setting and 
erode the unique character of the Reserve. 

 

Management 

Objectives 

 Prevent the slow degradation of the informal and “naturalesque” character of the Reserve. 

 Maintain a distinctive character in the Reserve.  Avoid the introduction of inappropriate 
“urban” elements. 

Strategies 

 Control the introduction of new facilities, notices and infrastructure to specific areas and 
maintain other areas free of parkland “objects”. 

 Consider visual intrusion as well as noise and other conflicts when finalising the 
positioning and selection of new or enhanced facilities. 

 Consider materials, colours and associated infrastructure (eg lighting, emergency access or 
service provision) when selecting and placing furniture and facilities. 
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 Maintain visual linkage and spatial structure within and adjacent to the Reserve. Consider 
aesthetic as well as security issues when developing the parkland structure (eg framing 
views, creating spatial enclosure, incorporating a variety of spatial experience). 

 Whilst maintaining the naturalesque character of the park with plant selections, also 
consider the introduction of selected exotic species for seasonal variety and colour. 

 Consider innovative use of design resources (materials, forms and personnel – including 
the community) to create unique and distinctive design solutions (eg recreational 
equipment, furniture, interpretative signage and spaces) which positively enhance the 
values of the park. 

 Should bequests be made to the Town of Cambridge (eg of seats or shelters) the Council 
should insist that the style or placement of these structures be aligned with the overall 
goals of the management plan.  A fund could be established for assisting longer term goals 
or larger projects. 

 Improved Relationship with Wetlands: The wetland areas are the principle landscape 
features at Perry Lakes and, even in their degraded state, the focal attraction for many 
visitors.  It is proposed that new footpaths, boardwalks and lakeside viewing areas be 
installed to enhance the integration of these important elements with the rest of the park.  
These works would be accompanied by rehabilitation of the wetland ecology and fringe 
indigenous floral/faunal community. 

 Establish a variety of lakeside experiences with native woodland rehabilitation, 
boardwalks, open water, reed beds etc. 

 Introduce more complete and imaginative interpretation material – eg with 
artworks or sculptural elements, trails and signage. 

 Allow access to the waters edge (steps or ramps) as well as “ look outs” from the 
bank top. 

 Strategic Planting Programme: It is recommended that a clear set of objectives be 
established before an extensive new planting program commences including: 

 boundary definition around the reserve and adjacent roads; 

 internal definition of spaces and paths throughout the park; 

 framing of views - particularly visual connection to the wetland bodies and 
between principal facilities; 

 safety issues and shade considerations (including the general establishment of a 
high canopy so as to avoid concealed areas); 

 themes and features could include areas of exotic shrubs for autumn colours and 
variety amongst a native tree backdrop; 

 encouraging wildlife - species which will encourage insects; and 

 simple tree guards (timber) to protect young trees, together with a watering well 
and mulch surround. 

 New Facilities: Careful selection of new equipment for the Reserve, allowing the 
development of an integrated selection of seats, tables, and play equipment.  Selection of 
a range of simple timber furniture which will fit with the parkland setting. 
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 Develop adventure play areas with robust custom facilities to create a significant 
point of difference for the reserve. Avoid more common plastic primary coloured 
equipment which seems inappropriate for the locality. 

 Replace wood burning with electric barbecues. Benches, tables etc. to be upgraded 
in a staged programme with similar style/number. 

 Introduce a new boardwalk facility to East Lake to create a short nature walk and 
interpretative facility.  Consider an informal path surface where visitor activity is 
most intensive. 

 Skate Facility: A facility of this nature would have significant impacts associated with it 
including noise and activity in the evenings and visual impacts.  A position should be 
selected, which would avoid removal of trees or problems with leaf litter.  The structure 
could be ‘sunk’ into the ground to allow less visual intrusion and gentler surrounding 
banks.  Drainage would need to be considered. 

 Scout Facility:  A proposal has been submitted to the Town of Cambridge to construct a 
multi-purpose facility for the Cambridge Scout Group, to be located adjacent to the 
YMCA Hockey Pavilion at Alderbury Reserve.  This facility would also be available for 
use by other community groups. 

 Reposition bicycle hire in a more appropriate structure and in new location associated 
with car park and arrival.  Install bicycle stands at arrival points. 

 Improved lighting along principle routes and in main activity areas.  Lights should be 
simple, low key, timeless and energy efficient.  They could possibly be solar powered 
units. 

 
Task Personnel Timing Performance Indicator 

1. Incorporate the visual resource 
management objectives into all 
decision-making processes. 

ToC On-going Successful enhancement of the 
Reserve.  A term consultant is 
recommended to refer to on 
issues of aesthetic development. 

2. Commission artists or designers to 
develop unique interpretative works or 
furniture. 

ToC 2000-2002 Successful collusion with the local 
community. 

 

Resource Implications 

Provision of staff and funding will be required for any of the planned upgrades or works are 
carried out. 

Monitoring and Reporting 

Reference back to the Concept Master Plan (Appendix C) in this report and constant evaluation 
of management and maintenance practices within the Reserve will be essential.  The entire 
management team including staff on the ground and resident liaison groups should be aware of 
the overarching goals of the plan.  Appendix D provides a detailed description of some of the 
suggested landscape facilities. 
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Perry Lakes User Survey  



1234  

Perry Lakes Reserve 
 Environmental Management Plan 
 

Appendix A 98K144A:PR2:4586:RevA Page    1 

 

Perry Lakes Community Consultation  
– User Survey 
Aim 

The survey aimed to provide information about: 

 Current Perry Lakes usage; 

 Visitor perceptions of the facilities at Perry Lakes; 

 Visitors perceptions of current management practices and major issues of concern; and 

 Community ideas involving potential improvements. 

Methodology 

The user survey of Perry Lakes was conducted over a one-week period from Monday, April 26th 
to Sunday, May 2nd 1999.  This period included the Anzac Day public holiday (April 26th 
1999).  It was intended that the survey capture any possible changes in Perry Lakes usage 
between weekdays and weekends, as well as over holiday periods. 

The survey involved interviews with Perry Lakes visitors during three peak user times: 7-9am, 
12-2pm, and 4-5.30pm.  

During the weekends and public holiday when park usage was high, three interviewers were 
used.  During the week, when usage of the Perry Lakes was less, the number of interviewers 
was reduced to one.  

A total of 387 survey forms were completed.  The participation of couples and groups on some 
of the forms has allowed an estimated 450 users to provide input to the survey. 

A copy of the survey form is provided.   

Results 

The survey of people using Perry Lakes highlighted some general patterns.  These included:  

 Local residents are the main users (Floreat 29%, City Beach 10%) and visit the area 
regularly in the morning and evening periods.  This is normally undertaken alone or as a 
couple. 

 There is no gender bias for park usage. 

 The majority of users surveyed visit Perry Lakes on a weekly basis (38%) or more often.  A 
significant proportion of users use Perry Lakes on a daily basis (30%). 

 The most common form of transport to the area is by car (71%). 
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 The most popular recreational activities engaged in at Perry Lakes are walking and 
relaxation (51%).  Picnicking and other exercise activities such as cycling or jogging are 
also popular recreational activities. 

 The survey indicated that the toilets are the most commonly used facility, followed by the 
playgrounds and picnic facilities (barbecues and benches). 

Questionnaire Responses 

VISITOR PROFILE 

Age (Survey Question 8.) 

The survey indicated that Perry Lakes is used predominantly by adults aged 36 years and over 
(refer Figure 1).  It was observed, however, that Perry Lakes users include a significant number 
of children who were not surveyed. 
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Figure 1: Age Distribution Perry Lakes 
 

Gender (Survey Question 7) 

No particular gender bias was indicated by the survey.  

 

Residential Distribution (Survey Question 9) 

Perry Lakes is a regional park that draws visitors from a wide range of locations (the survey 
recorded a few visitors from interstate and overseas).  

A significant number of users came from the Floreat, City Beach and Wembley Downs areas 
(refer Figure 2). 
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Figure 2: Visitors’ Residential Suburbs 
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PERRY LAKES VISITATION 

Frequency of Visitation (Survey Question 1) 

The majority of users surveyed visit Perry Lakes weekly or more often (Refer Figure 3).  A 
significant proportion use Perry Lakes on a daily basis.  Of the visitors who use Perry Lakes 
infrequently, the trend is towards annual visits for special occasions.  
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Figure 3: Frequency of Visitation 

 
Length of Time Spent at Perry Lakes (Survey Question 2.) 

According to the survey most users visit Perry Lakes for medium length to long periods.  The 
vast majority of users stay at Perry Lakes for more than half an hour and many stay for more 
than 1 hour (Refer Figure 4). 
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Figure 4: Length of Time Spent at Perry Lakes 
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Mode of Transport (Survey Question 3) 

While a proportion of the local users walk to Perry Lakes the most common form of transport is 
by car (Refer Figure 5). 
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Figure 5: Mode of Transport 

 
Group Structure (Survey Question 4) 

The majority of the users surveyed visit Perry Lakes alone or as a couple.  Another major trend 
is family visits, including groups of families (refer Figure 6). 
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Figure 6: Group Structure 
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PERRY LAKES USAGE 

Recreational Activities (Survey Question 5) 

The sheer size and nature of Perry Lakes provides scope for visitors to engage in a range of 
recreational activities (refer Figure 7).  On average the users surveyed each engaged in two or 
more activities. 

The most popular recreational activities engaged in at Perry Lakes are walking and relaxation.  
In many cases this incorporates exercising dogs.  Users visiting the Perry Lakes for these 
reasons often include the observation or enjoyment of the plants and animals as a major 
motivation for their visit. 

Picnicking and other exercise activities such as cycling or jogging are also popular recreational 
activities at Perry Lakes. 
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Figure 7: Recreational Activities 

 

Use of Facilities (Survey Question 6.) 

Due to the nature of the most popular recreational activities at Perry Lakes the majority of users 
do not use many of the facilities provided. 

Picnickers, especially in family groups, were observed to be the biggest users of Perry Lakes 
facilities.  The survey indicates that the toilets are the most commonly used, followed by the 
playgrounds and picnic facilities (barbecues and benches) (refer Figure 8). 
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Figure 8: Facilities Used 
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List of Key Interest Groups 

 West Coast Eagles Football Club; 

 AthleticA; 

 Subiaco – Floreat Cricket Club; 

 West Australian Marathon Club* ; 

 AIM Over 50’s Archery Club* ; 

 Wheelchair Sports WA Association; 

 Western Australian Cricket Association; 

 Western Australian Basketball Association; 

 Catholic Colleges; 

 Independent Girls Schools Association; 

 School Sports Western Australia; 

 Catholic Primary School Interschool Sports Association* ; and 

 Combined Christian Schools. 

* Groups unable to be contacted for consultation.  This was mainly due to their contact number 
being delisted or their contact person being unavailable.  

Many of the above associations only used the sports stadium areas which are not included in 
the scope for the Perry Lakes Reserve Environmental Management Plan. 

 

 

















 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix B 
 

 
Arboricultural Assessment 



1234  

Perry Lakes Reserve 
 Environmental Management Plan 
 

Appendix B 98K144A:PR2:4586:RevA Page   1 

 

 

Comp. 
No. 

Composition Age 
Class 

Analysis Priority Areas 

1 High Forest: Eucalyptus marginata (Jarrah), 
Corymbia calophylla (Marri), Eucalyptus 
gomphocephala (Tuart) & Eucalyptus rudis 
(Flooded Gum). 

Even Jarrah & Marri in decline, ascertain 
reason. Large sections of deadwood 
and sporatic decaying of trees. 

Access road and 
car park. 

2 High Forest: Corymbia calophylla (Marri), 
Eucalyptus rudis (Flooded Gum), Eucalyptus 
gomphocephala (Tuart).  Understorey 
sporadic Agonis flexuosa (Willow Myrtle) & 
Banksia. 

Mixed Deadwood, dead branch stubs, 
declining trees, 2 dead Tuart.  
Replanting of introduced Corymbia 
maculata (Spotted Gum). 

Two dead trees, 
deadwood at car 
parks & toilet and 
decaying trees on 
access road. 

3 High Forest: Corymbia calophylla (Marri), 
Eucalyptus gomphocephala (Tuart) and 
Eucalyptus marginata (Jarrah). Understorey 
Agonis flexuosa (Willow Myrtle). 

Even Deadwood, declining and decayed 
Marri.  Some replanting evident. 

Deadwood at 
access roads & 
paths. 

4 High Forest: Eucalyptus rudis (Flooded 
Gum), Eucalyptus marginata (Jarrah), 
Corymbia calophylla (Marri), Agonis 
flexuosa (Willow Myrtle).  Introduced 
species, Pinus radiata (Monterey Pine), Melia 
azedarach (Cape Lilac). 

Mixed Deadwood on high forest, Agonis 
over mature & pine in car park in 
decline. 

Deadwood at 
access road, path 
and fitness area. 

5 High Forest: Eucalyptus rudis (Flooded 
Gum), Eucalyptus camaldulensis (River Red 
Gum), Casuarina (She Oak).  Introduced 
species, Salix (Willow), Eucalyptus 
botryoides (Southern Mahogany). 

Even Deadwood, mechanically weak river 
red gum and declining Southern 
Mahogany. 

Car park (River 
Red Gum), 
deadwood on 
path. 

6 High Forest: Eucalyptus rudis (Flooded 
Gum). 

Even Mature decayed trees in car park 
require detailed inspection.  
Deadwood in high forest. 

Deadwood at 
paths, access road, 
barbecue. 

7 High Forest: Eucalyptus rudis (Flooded 
Gum), Eucalyptus gomphocephala (Tuart), 
Agonis flexuosa (Wiilow Myrtle).  Introduced 
species Salix sp. (Willow), Populus nigra 
(Italian Poplar). 

Even Decaying mature trees, deadwood 
high forest, jagged branch stubs. 

Access road. 

8 High Forest: Eucalyptus rudis (Flooded Gum) 
& Eucalyptus gomphocephala (Tuart).  
Introduced specie Salix sp. (Willow). 

Even Decayed mature specimens, 
deadwood and stubs. 

Access road. 

9 Parkland Setting: Mature stands of 
Eucalyptus rudis (Flooded Gum). Sporadic 
Agonis flexuosa (Willow Myrtle) and 
Melaleuca (Paperbark). 

Even Deadwood and branch stubs. None. 

10 Sporadic stands of Eucalyptus rudis (Flooded 
Gum) Eucalyptus marginata (Jarrah), 
Corymbia calophylla (Marri) and Banksia. 

Even Planting undertaken in car park,  
decayed mature specimens, 
deadwood and decayed stubs. 

None. 

 

Note:  Compartment 10 (Perry Lakes Stadium area) was assessed, however it is not within the 
scope of this EMP. 





 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix C 
 

 
Landscape Concept Master Plan 







 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix D 
 

 
Perry Lakes Landscape Detail 
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INTRODUCTION 

The Perry Lakes Draft Environmental Management Plan was released for public comment on 
19 November 1999, and closed on 29 March 2000.  All submission have been summarised 
and changes have been made to the plan where appropriate. 

Following the release of the plan, advertisements were placed in local and Statewide 
newspapers advising that the Draft EMP was available for comment.  Copies were available for 
pursual at the Town of Cambridge Administration/Civic Centre, Town of Cambridge Library, 
Joan Waters Centre, Bold Park Administration, and Kings Park Administration.  The Draft EMP 
was also available for purchase at the ToC Administration/Civic Centre. 

ANALYSIS OF PUBLIC SUBMISSIONS 

Method of Analysis 

Public submissions were summarised to allow analysis.  They were assessed using the criteria 
below: 

1. The Draft EMP was amended if the submission: 

a) Provided additional resource information of direct relevance to management; 
b) Provided additional information on affected user groups of direct relevance to 

management; 
c) Indicated a change in (or clarified) Government legislation, management commitment or 

management policy; 
d) Proposed strategies that would better achieve management goals and objectives; or 
e) Indicated omissions, inaccuracies or lack of clarity. 
 

2. The draft management plan was not amended if the submission: 

a) Clearly supported the draft proposals; 
b) Offered a neutral statement, or no change was sought; 
c) Addressed issues beyond the scope of the plan; 
d) Made points which were already in the plan, or had not been considered during plan 

preparation; 
e) Indicated strongly opposing views with the existing strategies providing a preferred 

management option; or 
f) Contributed options which were not feasible. 

Comments made in submissions have been assessed entirely on the strength of points raised.  
No subjective weighting has been given to any submissions for reasons of its origin or any 
other factors which would give cause to elevate the importance of any submission above 
another. 
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Number and Origin of Submissions 

The number and place of origin of submissions are listed below: 

 Number 

Individuals 4 

Government (State) 2 

 

ANALYSIS 

A summary of comments made from each of the six submissions is tabulated below.  Included 
in the table is an indication of whether or not the comments resulted in an amendment to the 
Final Plan; a discussion on why the comment did not result in an amendment to the Final Plan; 
and the criteria by which each comment was assessed. 
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Comment 
Number 

Summary of Comment Final Plan 
Amended 

Discussion/Action Taken Criterion 
(see Page 1) 

Submission 1 

1 Discontinue use of the sea container for bike hire and replace 
with a transportable facility that is removed when not in use. 

No See pg 93, 3rd dot point.  Strategy in place to 
reposition and replace existing bike hire shed. 

2d 

2 Additional buildings, particularly proposed scout hall, not 
appropriate and restrictive for recreational and sporting activity. 

No Scout hall is only proposed, decision on final 
location still be made (pg 69). 

2d 

3 Additional car parks, boardwalks, cycleways and lookouts to be 
carefully considered and construction staged to gauge impacts 
on the green values of the park. 

No All additional facilities are to be carefully 
considered.  See section B.10. 

2b 

4 Closure of the southern aspect of Alderbury Reserve is 
unnecessary and would be restrictive for recreational users. 

No This does not occur. 2e 

5 Proposed dual cycleway through Alderbury Reserve will reduce 
the flexibility of use of that area and encourage cyclists to cut 
corner of Alderbury Reserve and use the relatively unsafe Perry 
Lakes Drive. 

No Strongly opposes current strategies and 
community responses.  

2e 

6 More stringent policing of dog control regulations. No Supports draft proposals. 2a 

Submission 2 

7 Stricter controls on bore water usage in surrounding suburbs. No Supports draft proposals. 2a 

8 More stringent policing of dog control regulations with removal 
of dog poo and restricted access to areas of particular 
importance. 

No Supports draft proposals. 2a 

9 Proposed food outlet strongly opposed on grounds of additional 
litter, unnecessary disturbance caused by installation of required 
infrastructure and service facilities, and additional structures 
detracting from overall landscape. 

No At this stage the food outlet is only a proposal. 2e 
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Comment 
Number 

Summary of Comment Final Plan 
Amended 

Discussion/Action Taken Criterion (see 
Page 1) 

10 Implementation of cat curfews in surrounding suburbs to protect 
the wildlife. 

No Supports draft proposals. 2a 

11 Stormwater drainage into the lakes is detrimental and should be 
managed to protect the lakes from contamination. 

Yes Strategy included to develop a contingency 
plan that addresses the possibility of a major 
spill incident. 

1d 

12 Surface skimming suggested as a possible solution to algal 
bloom problems and may be practicable due to the small surface 
area of the lakes. 

No Not considered to be a useful or feasible 
option. 

2d 

13 Further sampling of waters and sampling for hydrocarbon 
content should be undertaken. 

No Supports draft proposals. 2a 

14 Installation of lighting may disturb roosting birds, nocturnal 
animals such as bats, and attract different species through 
increased insect activity. 

No This is highly unlikely to occur. 2d 

15 Bins that may be operated with one hand are strongly 
recommended. 

No Supports draft proposals. 2a 

16 Limestone boulders for marking parking bays is opposed on the 
grounds that they will be visually intrusive and likely to result in 
damage to cars. 

No This is only an example of what might be 
done. 

2d 

17 Plain clothes security patrol during the day is recommended to 
ensure miscreants are caught rather than scared away; night time 
patrol is unnecessary. 

Yes See pg. 89, last dot point. 1d 

18 Artwork is unnecessary. No  2e 

19 Insert North arrows on Figures 1, 2, 3 and 5. Yes North arrows have been included. 1e 

20 Construction of a scout hall is supported as it could serve several 
purposes. 

No Supports draft proposals. 2a 
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Comment 
Number 

Summary of Comment Final Plan 
Amended 

Discussion/Action Taken Criterion (see 
Page 1) 

Submission 3 

21 EMP fails to address repair and rehabilitation of areas that are 
currently degraded particularly; the area adjacent to the 
Basketball stadium from the wooden railing to the lake edge, 
and from the bollards at the brick pumping station south to the 
inner ring road; and the area extending eastwards from the 
corner of Underwood Ave and Perry Lakes Dve (impacted by 
Garden Week activity). 

No General repair and rehabilitation of areas, 
particularly surrounding the lakes is addressed 
throughout the report. 

2d 

Submission 4 

22 Strongly endorse proposal to rationalise the existing paths within 
the park area, including installation of the proposed dual use 
path, and upgrade wheelchair access. 

No Supports draft proposals. 2a 

23 Community consultation appears inadequate especially where 
details of the interest groups are not provided in Appendix A as 
stated. 

Yes Inclusion of information that was omitted from 
Appendix A. 

1e 

Submission 5 

24 Water levels are a major concern and must be maintained. No Supports draft proposals. 2a 

25 Improvements in bird life observed over recent users but more 
must be done to further increase bird populations and 
occurrence of migratory species. 

No Lake level maintenance should aid this. 2b 

Submission 6 

26 Strongly endorse recognition of educational value of Perry Lakes 
and support increased use of the area by the area by school 
groups particularly for research. 

No Supports draft proposals. 2a 

27 Incorporate the Water and Rivers Commission “Ribbons of Blue” 
project. 

Yes Included as a strategy in the Education and 
Interpretation Management Plan. 

1a 
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