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HOW TO MAKE A SUBMISSION 

The Environmental Protection Authority (EPA) invites persons and organisations to make 
submissions on this proposal. 

The Consultative Environmental Review (CER) has been prepared to assess the potential 
impacts and management for the proposal to replace the Cedric Street Wetland on a functional 
basis on behalf of the Department of Planning and Urban Development, City of Stirling and 
private landowners in accordance with Western Australian Government procedures. The CER 
will be available for comment for four (4) weeks, beginning on August 10, 1992 and finishing 
on September 7, 1992. 

Comments from Government agencies and from the public will assist the EPA in preparing an 
assessment report, in which it will make a recommendation to Government. 

WHY WRITE A SUBMISSION 

A submission is a way to provide information, express your opinion and put forward your 
suggested course of action including any alternative approach. It is useful if you indicate any 
suggestions you have to improve the proposal. 

All submissions received will be acknowledged. 

DEVELOPING A SUBMISSION 

You may agree or disagree with or comment on the general issues or specific proposals 
discussed in the CER. It helps if you give reasons for your conclusions, supported by relevant 
data. 

You may make an important contribution by suggesting ways to make the proposal more 
environmentally acceptable. 

When making comments on specific proposals in the CER. 

clearly state your point of view. 
indicate the source of your information or argument if this is possible. 
suggest recommendations, safeguards or alternatives. 

POINTS TO KEEP IN MIND 

It will be easier to analyse your submission if you keep in mind the following points: 

Attempt to list points so that the issues raised are clear. A summary of your submission 
is helpful. 
Refer each point to the appropriate section, chapter or recommendation in the CER. 
If you discuss different sections of the CER, keep them distinct and separate, so there is 
no confusion as to which section you are considering. 
Attach factual information you wish to provide and give details of the source. Make 
sure your information is accurate. 
Please indicate whether your submission can be quoted, in part or in full, by the EPA in 
its assessment report. 

Copies of the CER can be obtained from BSD Consultants, 1 Sleat Road, Applecross at a cost 
of $5.00 including packaging and postage. 

Remember to include: 

name 
address 
date 

The closing date for submissions is September 14, 1992. 

Submissions should be address to 

The Chairman 
Environmental Protection Authority 
38 Mounts Bay Road 
Perth WA 6000 

Attention: Mr G Bott 
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CEDRIC STREET WETLAND FUNCTIONAL 

REPLACEMENT PROPOSAL 

1.0 INTRODUCTION 

1.1 	Purpose of Document 	 : 

The purpose of this CER document is to undertake a detailed environmental assessment of 

the potential environmental impacts of the proposed functional replacement of the Cedric 

Street Wetland and to present comprehensive management strategies and commitments to 

mitigate these impacts. Included in this assessment is the evaluation of the downstream 

benefits of improved water quality to the receiving environment of Herdsman Lake. 

1.2 Background 

1.2.1 Location and Setting 

The Cedric Street Wetland is a remnant of a series of wetlands and damplands persisting 

in a low lying area to the north-east of the Innaloo Shipping Centre. The wetland, 

bounded by Cedric Street, Oswald Street and the Mitchell Freeway, was once part of a 

larger system previously filled for the Hertha Road Sanitary Landfill site, Innaloo 

residential development, Mitchell Freeway, Stephenson Highway and the Osborne Park 

Industrial Area. A site plan of the extent and location of the wetland is given on Plan 1. 

The Cedric Street Wetland is peat based, forming a perched water table which is 

maintained by the underlying groundwater, surface inflow from a flood control drain and 

from rainfall recharge. An open drain extends along the eastern side of the wetland 

running in a north-south direction. The drain, known as the Osborne Park Branch Drain, 

comprises a network of open channels that link theBalcatta Swamps and Herdsman Lake. 

The drain is separated from the subject wetland by embankments associated with the 

cOnstruction of the Stephenson Highway and, due to the surrounding land uses, 

experiences poor water quality. Excessive nutrients, pesticides and heavy metals were 

evident from water quality data collected from mid 1990 to date. These contaminants 

derive from the drain's catchments and are transported into the Herdsman Lake 

environment. 
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1.2.2 Surrounding land use 

Past and present land uses around the weilãnd ' s perimeter have resulted in its current 

degraded state. These include market gardening, residential development, Freeway and 

road construction, industrial land uses and grazing by horses. Sections -of 'the surrounding 

catchment are being used as a dumping ground for building materials, car bodies and 

domestic refuse. The invasion of introduced vegetation has limited the species diversity 

of native flora. 	 - 

1.2.3 Environmental Protection (Swan Coastal Plain Lakes) Policy 1992 

Wetláñd environments are' now recognised as biblogically rich ecosystems under pressure 

by surrounding suburban sprawl and other land uses. Almost two thirds of wetlands of 

the Swan Coastal Plain have been filled or severely degraded since European Settlement. 

This scenario has culminated in the recent release of the EPA's' Draft Environmental 

Protection (Swan Coastal Plain Lakes) Policy, 1992 "(EPP Lake's). 

Previous to the "EPP Lakes", the Draft Environmental Protection (Swan Coastal Plain 

Wetlands) Policy, 1991 (EPP Wetlands) was released which listed those wetlands 

identified as worthy of protection. The purpose of both policies was to protect listed 

wetlands against activities such as filling, draining, mining and polluting. 

The Draft EPP (Wetlands) was released in March 1992 for public cOmment and it 'became 

apparent to the EPA that the primary source of information (aerial photography and 

satellite imagery) was in some instances inaccurate and more precise detéIiiihatfOn of 

wetland mapping was necessary. In December 1991 the EPA surveyed presehly listed 

wetlands and also considered unlisted wetlands of the Swan Coastal Plain. The purpose 

of 'the survey' 'was to verify the validity of listed wetlands and investigate the possibility of 

Including previously omitted wetlands (such as the Cedric Street Wetland) which had been 

brough(th"the' EPA's attention in this case by ã local communiiy' group. The main 

criteria for the1nclüsioñ'of wetlands into the revised EPP (Lakes) 1992 was that' the lake 

surface consist of area of standing water of 1,000 square metres or more as at the first 

week of summer, as delineated and shown on the Land Administration Miscellaneous Plan 

1700 (ie EPP Lakes 1992 Map). 
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The Cedric Street Wetland was surveyed by the EPA in the first week of December 1991, 

met the water permanency criteria and was subsequently listed for inclusion into the EPP 

(Lakes). Discussions with local residents, one of which has lived adjacent to the Cedric 

Street Wetland for over 30 years, reveals that the wetland area now covered with water 

was previously not subject to inundation and was generally dry throughout the year. It is 

apparent that development associated with the Mitchell Freeway and nearby construction 

of residential units has artificially increased the water balance of the local environment as 

a result of stormwater drainage discharge entering the wetland. The existence of water in 

the Cedric Street Wetland at the time of the EPA Survey was further assisted by 

unseasonal rainfall for the preceding month (November 1991) which amounted to over 

three times the mean monthly average (Bureau of Meteorology). These prevailing 

conditions were responsible for the Cedric Street Wetland containing the EPP (Lakes) 

criteria of "1 ,000m2  or more as at the first week of summer for that year. According to 

EPP (Lakes) Maps, the area at the Cedric Street Wetland protected from polluting 

activities is given on Plan 2. 

1.2.4 Stirling Regional Centre 

The major development precinct associated with the Stirling Regional Centre is proposed 

at the site of the Cedric Street Wetland. The proposal involves the establishment of office 

and residential developments, retail outlets and entertainment centres which take 

advantage of the nearby Stirling Transfer (Bus and Rail) Station. The retention of the 

unmanaged degraded wetland in its present site and condition clearly conflicts with 

development of the Stirling Regional Centre. The Draft Indicative Development Plan 

(IDP) is given on Plan 3. 

1.3 	Scope of Assessment 

The scope of the CER is to assess the environmental impacts of the proposed replacement 

of the Cedric Street Wetland on a local (Stirling Regional Centre) and regional (Herdsman 

Lake) scale. This formal level of environmental impact assessment (EIA) has been 

initiated by the Building Better Cities Program - Stirling Regional Centre, the listing of 

the Cedric Street Wetland in the EPP (Lakes) 1992 and is consistent with requirements of 

the EPA's "Guide to Wetland Management in Perth", 1990, Bulletin 374 which states that 

any development or land use change affecting a wetland in all management categories will 

require an environmental report. Environmental assessments at this level are usually 
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undertaken when the development proposal design is finalised and the environmental 

impacts of the proposal can be quantified by consideration of the development proposal 

construction details. This ETA approach was not applicable in the assessment of. the 

Cedric Street Wetland replacement proposal as the development plan and indeed the final 

land use associated with the Stirling Regional Centre are presently at the concept stage 

and will not be known in the near future. 

These circumstances have led this CER. to concentrate on the Cedric Street Wetland 

replacement issue (as outlined in the EPA guidelines - Appendix 2) and. not specifically 

assess the range of environmental impacts associated with the constructiOnof the Stirling 

Regional Centre. 	. 

1.4 	The Proponents 	 ...• 	;. 

The proponents of the Cedric Street Wetland replacement proposal areDPUD, City. of 

Stirling and the following private landowners: 

Westpoint Properties 

: JK Geneff Nominees 

'MPBlovich 

•Fabray Pty Ltd 

Mr Furfaro 
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2.0 	NEED FOR THE PROPOSAL 

The need for the proposed functional replacement of the Stirling wetland arises from; 

The strategic location of the wetland with respect to the Stirling Regional Centre 

and Stirling Transfer Station; 

The provision of a managed wetlaid alternative which can be appreciated for its 

improved environmental and social attributes; 

The downstream water quality benefits of incorporating a series of pollution 

stripping basins into the contaminated branch drain system; and, 
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3.0 	ENVIRONMENTAL PLANNING CONSIDERATION 

In the context• of the Stirling Regional Centres early stages of evolvement and the 

environmental implications of this proposal, there is a need for decisive environmental 

goals, pertinent management objectives and a clear definition of the approach and timing 

of the Cedric Street Wetland replacement proposal at the planning level. 

3.1 	Environmental Goals 

The environmental goals of the wetland replacement assessment are outlined below. The 

order of the goals do not reflect the importance of each individual goal but represent 

achievable environmental benchmarks. 

To upgrade and enhance the existing natural and human use values of the wetland. 

To provide a sustainable wetland environment which has the ability to fulfil and 

improve upon the ecological, social and hydrological functions currently operating 

in the Cedric St Wetland. 

To determine the design parameters of the replacement wetland series into the 

existing Osborne Park Branch Drain in order to enable the successful incorporation 

of wetland functions and features into the proposed Stirling Regional Centre. 

To improve the water quality of the Branch Drain to the benefit of the local 

environment and downstream users (ie Herdsman Lake). 

To identify a management body responsible for the long term management and 

maintenance of the created wetlands. 

To develop environmental management and monitoring commitments which would 

be detailed in a future Environment Management Plan should the proposal receive 

environmental approval. 

Water quality is an important parameter of a wetland system which largely determines the 

integrity and sustainability of the ecological components of the wetland environment. As a 
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guide to establishing'a replacement wetland, water quality objectives have been adopted 

which are consistent with those proposed in the Herdsman Lake Water Quality Study 

(Davis et al, 1990) 

Proposed Objectives: 

pH - 6.5-8.5 

Salinity 

<1 .5ppt (equivalent to a TDS of 1500mg/1 or coñdüctivity of 250mS/m) 
in deepened waterbodies. 
no restriction on levels in central shallow mere areas when drying out is 
proceeding during summer. 

C. 	Dissolved Oxygen 

> 6mg/1 for fully mixed conditions 
no limits set where stratification occurs 

d. 	Nutrients 
Integrated water colomn 
- Total phosphorous should not exceed 0.10mg/1 (filtered sample) 
- Total nitrogen should not exceed 2.00mg/1 except in the hypolimnion during 
stratification. Levels exceeding these values have resulted in water quality 
problems in other wetlands on the Swan Coastal Plain. 

Chlorophyll 	a' 	- 	should 	not exceed 	0.10mg/1 	(maximum 	levels). 	Levels 
exceeding these values appear to have promoted excessive midge swarms around 
other wetlands on the Swan Coastal Plain. 

Pesticides in surface waters - 
Chlordane .0.004ug/1 
DDT ..<...0.0005ug/1 
Dieldrin <0.003ug/i 
Heptachior 0.001ug/1 
Chloropyrifos <-0.01ug/1 

Temephos < 0.01ug/1 

Heavy Metals 
Arsenic 50 ugh 
Cadmium 0.2ug/1 
Chromium bug/i 
Copper 5ug/1 
Lead Sug/i 
Mercury 0. bug/i 
Nickel 25ug/1 
Selenium 10ug/1 
Zinc 50ugI1 
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Oil and petrochemicals - Spills and road runoff, leaving surface films, are 
unacceptable 

Other - Floating debris (other than which occurs naturally, for example windblown 
vegetation, leaves, sedges, branches, etc) is unacceptable. 

The criteria was proposed as water quality objectives for the protection and integrity of 

the aquatic ecosystem at Herdsman Lake. The close proximity of Herdsman Lake to the 

Stirling Regional Centre development site and the fact that the Osborne Park Branch 

Drain discharges into the Herdsman Lake environment supports; the adoption of such 

objectives as the relevant standards to achieve the environmental goals of the Cedric 

Street Wetland replacement proposal. 

3.2 	Management Objectives 

The Management Objectives of the Cedric Street Wetland functional replacement has been 

formulated according to the ecological, social and hydrological; functions of the 

replacement wetlands environments. 

3.2.1 Ecological 

To design a wetland system which improves upon the ecological, social and 

hydrological values of the existing wetland, as well as the conservation values of 

the proposed development site. 

To create and rehabilitate a range of self sustaining wetland habitats (aquatic and 

terrestrial) to increase the biodiversity in the local environment. 

Encourage increased usage by waterbirds with the provision of valuable feeding, 

roosting and breeding. 

Provide: the necessary environmental monitoring infrastructure in order to evaluate 

the ongoing ecological performance of the wetland. 
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3.2.2 Social 

Create the opportunity for increased human use of the wetland environment. 

Formulate a viable management solution to a currently unmanaged and degraded 

wetland. 

Provide a publicly accessible wetland system with a variety of habitats to improve 

the aesthetics, landscape amenity and passive recreation of the area. 

Increase public awareness on the rehabilitation, recreation and conservation of 

newly created wetlands and the role of wetland managers in the health and long 

term sustainability of the wetland environment. 

3.2.3 Hydrological 

Maintain as much as possible the existing water level regimes (ground and surface) 

operating in the Stirling Regional Centre Development site. 

Improve the water quality of the Osborne Park Branch Drain. 

Provide a wetland system which adequately manages the existing and proposed 

drainage of the Osborne Park Branch Drain. 

3.3 	Approach and Timing 

The retention of the Cedric Street Wetland in the EPA's Environmental Protection (Swan 

Coastal Plain Lakes) Policy, 1992, clearly constitutes an impediment to the fundamental 

land use and development design of the Stirling Regional Centre. 

The approach of this CER is to determine grounds for the exemption of the Cedric Street 

Wetland from the EPP (Lakes) and to demonstrate that properly managed and designed 

wetland/s can be constructed so as to exhibit greater environmental values than the 

existing wetland complex. 

The timing of the wetland replacement proposal is largely determined by the progress of 

the Stirling Regional Centre and Stirling Transfer Station. The wetland replacement 
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proposal is expected to follow a staged approach which is designed to create replacement 

wetiaiid habitat at the same rate that the existing wetland habitat is lost: The staging will 

commence during the end of spring when the site is beginning to dry Out and is generally 

accessible to earthmoving equipment. This will also allow for the identification and 

translocation of wetland flora and fauna. 

The waterbird breeding season begins in early summer and it is expected that the creation 

of adequate waterbird breeding habitat (based on existing and projected waterbird usage), 

will be possible within this timeframe at the replacement wetlands. This will be achieved 

by thé"trànsfer of biological material (peat substrate, reed beds, emergent and fringing 

vegetation), resulting in rapid establishment of a variety of wetland habitats. 	In 

conjunction with the newly created wetland habitats, it is proposed that areas of the 

existing wetland most significant, in terms of waterbird breeding habitat, will be 

temporarily retained during the waterbird breeding season to ensure that on balance, 

sufficient habitat exists within the proposed Stirling Regional Centre site. 

The continual wetland loss/wetland creation approach of the proposal allows access and 

movement of machinery and is considered to have the least environmental impact on the 

wetland system. 
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4.0 	DESCRIPTION OF PROPOSAL 

	

4.1 	Relevant StatutoryRequirements 

The Cedric Street Wetland replacement proposal firstly requires the exemption of the 

wetland from the EPA's Draft Environmental Protection (Swan Coastal Plain Lakes) 

Policy 1992. This will be achieved by formally assessing. the environmental impacts and 

subsequent management consistent with a Consultative Environmental Review (CER) as 

outlined in Part IV of the Environmental Protection Act (1986). 

Provided sufficient information is presented, the EPA releases the CER for public 

comment. The Public Review period for a CER is usually 4 weeks, beginning from the 

first date of advertisement. The public submissions received are forwarded by the EPA 

to the proponent whom then comments accordingly to those issues raised during the 

public review period. The EPA considers the proposal based on its own experience, the 

information presented in the CER and concerns raised during the public review period. 

The EPA then formulates its "Report and Recommendations" to be forwarded to the 

Minister for final approval. 

	

4.2 	Location of the Cedric Street Wetland and Implications for the Stirling 
Regional Centre 

The Cedric Street Wetland is strategically situated within an area designated on the Draft 

Indicative Development Plan as Precinct 1 - Core Precinct (see Plan 3). This precinct is 

a key area in terms of the success of the Stirling Regional Centre and the integration of 

the Stirling Rail Transfer Station which is currently under construction. 

To ensure maximum development potential on appropriate land within reasonable walking 

and cycling distance of railway stations and to promote the best possible integration of 

land use within the suburban rail system, the Department of Planning and Urban 

Development (DPUD) has recently formulated a planning policy. Policy No DC 1.6 

"Development Near Metropolitan Railway Stations" recognises the need for residential 

and commercial development to concentrate within a 800m radius from the suburban 

railway station. A distance of 800rn represents a 10 minute walk, 2 minute cycle or very 

convenient car passenger transfer trip for suburban rail passengers. 
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This area of high accessibility therefore needs to be planned to allow as many people as a 

possible to benefit from the rail service and to maximise patronage of the system. • The 

area is referred to in DPUD Policy No DC 1.6 as the "Station Precinct". 

Key components of Precinct 1 as outlined in the Draft Indicative Development.. Plan 

include the construction of a new link road from Cedric Street to Scarborough Bëách 

Road (utilising a portion of the existing Oswald Street alignment), expansiOn'óf the 

Innaloo Shopping Centre northward (with appropriate landscape buffers) and development 

of a major high rise office park, focal entertainment node and business hotel immediately 

west of the Railway Station Additional options for this precinct include retail outlets, 

restaurants and mixed use/residential development adjoining the existing residential 

enclave near Stavely Place. 	 . 	. 	 . . . 

4.3 	Area of Wetland to be Lost 	 . 

In determination of the area of the Cedric Street• Wetland to be filled and recreated 

elsewhere within the Stirling Regional Centre development site, the following factors 

were considered: 

Results from flora ànd fauna surveys of theCedric Street Wetland;•• 

0. 	The degraded state of the existing wetland; 

The lack of a current management body for Cedric Street Wetland; 

The unlikelihood of identifying an appropriate management body or gaining funds 

to rehabilitate the Cedric Street Wetland in its present location; 

The logistics of rehabilitating the Cedric Street Wetland in its present location; 

DPUD policy; 

The potential of the Cedric Street Wetland site for development which utilises the 

opportunities and environmental advantages of the proposed upgraded public 

transport system. 

Based on careful examination of these factors, it is considered the most appropriate option 

is to fill the Cedric Street Wetland and recreate additional wetland habitats which have the 

potential to greatly improve the natural and human use than those currently operating at 

the present Cedric Street Wetland. 
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4.4 	Area of Wetland to be Recreated 

The objective of this proposal is to recreate a series of interconnected wetlands to be 

incorporated into the existing Osborne Park Branch Drain. It is considered that the 

wetland series will replace, and in most cases, greatly improve, upon the ecological, 

hydrological and social functions currently associated with the Cedric Street Wetland. 

Conceptually this will be achieved by the creation of 6 or 7 wetlands which will all be 

capable of sustaining a viable wetland ecosystem. The water surface area expressed by 

each wetland will be at least 1,000m2  as at the first week of summer of any year. This is 

consistent with wetland criteria proposed in the EPA's Draft Environmental Protection 

(Swan Coastal Plain Lakes) Policy, 1992. 

The proposed replacement wetlands have the potential to possess the following natural and 

human use benefits. 

A greater diversity of wetland vegetation types; 

Providing a variety of waterbird habitats (open water roosting, feeding, breeding 

and loafing sites); 

Creating landscape features which can be utilised for public enjoyment; and 

Nutrient stripping sites which will improve the water quality of the Osborne Park 

Branch Drain. 
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5.0 	EXISTING WETLAND ENVIRONMENT 

5.1 ' 	Site Description  

The Cedric Street Wetland may generally be described :as a shallow peat-based wetland 

basin dominated by extensive in-lake beds of buirushes. The northern portion .of the 

wetland contains thickets of Melaleuca (paperbarks) with occasional occurrence of 

Eucalyptus rudis (flooded gums) around the wetland fringe. 

The site is used as a dumping ground for rubbish and building materials which generally 

reflects the degraded naturel of the wetland and its surrounds. The invasion of introduced 

flora (blackberry, castor oil plants, pampas grass) further detracts from the aesthetics of 

the local environment. 

The soils associated with the Cedric Street Wetland belong to the Herdsman, unit which 

are characterised by black peat swamp deposits being mainly saturated fibrous organic 

soil (DCE, 1980). The peat base varies in thickness from 0.0 to 3.6 metres deep and is 

mostly concentrated in the northern portion of the wetland. The peat overlies pale, coarse 

grained Karrakatta sands of the Spearwood Dune System which show some organic 

darkening at the surface and become paler with depth. Significant amounts of introduced 

fill (clays, yellow sands, lime sands) associated with Freeway, house and road 

construction is evident around the wetland perimeter.  

A raised bank overgrown with kikuyu grass separates the Cedric Street Wetland from the 

wetland complex to the south. A small permanent lake (Southern Wetland) and associated 

damplands (see Plan 1) persist in the low lying areas in close proximity to the nearby 

residential development. 

The permanent lake possesses in lake beds of bulrushes which, along with flooded gums 

and caster oil plants, fringe the wetland. Mature flooded gums have been previously 

felled with resultant epicormic and seedling regeneration. Alongside the drainage 

channel on the upper eastern and southern part of the dampland are several significant 

stands of mature flooded gums. The entire wetland/dampland system is covered with 

kikuyu grass which form thick mats in moist, low lying areas. 
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The Southern Wetland possesses a similar morphological characteristic to. the Cedric 

Street Wetland and probably played. a more interconnected role with the larger wetland 

prior to the surrounding land use modifications. 

5.2 	Delineation of Cedric Street Wetland 

In order to determine the feasibility of translocating the various functions of the Ceiric 

Street Wetland, it is necessary to delineate the wetland boundary. This was accomplished 

by on-site inspection, examination of recent aerial photography and investigation into the 

existing water level regimes. Plan 4 shows the maximum and minimum areas  expressed 

by the wetland water body. The maximum water area expressed by the Cedric Street 

Wetland during winter 1992 is calculated at approximately 13,500rn2, whilst minimum 

water area probably fell below 3,000m2  during the 1991/1992 summer period. 

The calculated wetland area also represents a considerably smaller area than the 6.5 

hectare area delineated in the Draft EPP (Lakes) Map (See Plan 2) which takes into 

account the proposed wetland water body, fringing vegetation as well as surrounding 

areas protected from polluting activities. 

5.3 	Ecological Values 	 . 

5.3.1 Summary 	' . 	. 	 . 	 .. 

The Cedric Street Wetland is bounded by Cedric Street,, the Mitchell Freeway, Oswald 

Street and Staveley Place in Innaloo. It is approximately 1 hectare in size and is 

composed of a large disturbed area of weeds and grasses and a section fringing wetland 

vegetation with the waterbody itself filled with a dense stand of Typha orientalis mixed 

with Baumea articulata (see Plan 5).  

The site was surveyed on July 25, 1992 and flora, fauna '(vertebrate and 

macroinvertebrate) species present were recorded. 

5.3.2 Flora  

Floral diversity was low with a total of 36 species recorded, of which 11 were native. 

The 'low diversity is due to the disturbance of the site and the domination of Typha 

throughout the wetland. According to the Department of Conservation and Land 
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Management (CALM) Rare Flora Database, there are no rare or endangeredspecies or 

species with restricted.a, distributions recorded within the study site, however, a stunt 

undertaking a study of the Cedric Street Wetland apparently recorded a rare sedge 

species. This was not recorded during the survey associated with this proposal but will 

require verification during the summer months when sedges generally flower and 

identifiatión is:.possible. 	Transplantation of sedge species is, considered a viable 

management option. 

5.3.3 Fauna 

Vertebrates'. 

Fauna! diversity 'was,also low with only .11 species of vertebrates (1 fish species, 6 bird 

species and 4 frog'species) recorded as present and a further 15 expected to occur at, the 

site. The possible utilisation of the Cedric Street Wetland by the Southern Brown 

Bandicoot was also indicated. This species is listed on the rare and endangered species 

list (Department of Conservation and . Land Management - Wild1ife Branch) and 

appropriate measures in determination, of its existence, and relocation will, require further 

investigation. 	 " 

Macroinvertebrates 

Macroinvertebrates refer to small animals without a backbone or possess an exoskeleton. 

Macroinvertebrates are generally not easily detectable with the naked eye and, require 

identifiéation with magnifying equipment. For the purpose of this assessment, a survey 

of aquatic macroinvertebrate species was undertaken. Macroinvertebrates are an essential, 

component of wetland food webs, are responsible for, a significant proportion of the 

secondary production occurring in wetlands and act as biological indicators for ,the 

assessment of water quality (Davis et al, 1987). Macroinvertebrate samples of the Cedric 

Street Wetland identified approximately 20 species of aquatic macroinvertebrates 

Although most functional feeding groups were present, the low diyersity is most likely a 

result of disturbance and poor water quality.  

No rare or endangered species or species with restricted distributions were recorded 

within the study site and the generally degraded nature of the wetland indicates its low 

conservation value. Detailed results on the biological survey of flora and fauna in the 

Cedric Street Wetland is given in Appendix 1. 
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5.3.4 Ecosystem and Habitat 
The Cedric Street Wetland possesses a simple ecosystem structure. The extensive Typha 

reed beds dominate the ecosystem, recycle nutrients and provide a source of primary. 

production to the wetland system upon decomposition. 	The low diversity of 

macroinvertebrate and vertebrate fauna communities indicate that higher order consumers 

of the ecosystem are fairly limited. 

The Cedric Street Wetland however is a component of a larger remnant wetland system 

which includes the Southern Wetland and surrounding damplands. It is proposed that the 

wetland replacements will also encompass the values of these wetlands as part of the 

overall proposal. This will enable the proposed recreated wetland system to replace and 

improve upon the functions performed by all the wetlands within the Stirling Regional 

Centre site. This will be achieved by creating a greater diversity of habitats than 

presently exist and providing a long term management solution to a currently unmanaged, 

degraded environment. 

According to habitat classification for wetlands of the Darling System (Semeniuk, 1987), 

the Cedric Street Wetland is a lake - permanently inundated basin (Full classification: 

Microscale, elongate, fresh, poikilohaline lake). The Southern Wetland is also a lake 

(Full classification: microscale, ovoid, fresh, poikilohaline, lake) Semeniuk's 

classification is based on a geomorphic approach related fundamentally to landform 

development and water maintenance. 

5.4 	Social Values 
The social values of a wetland may be determined using the Human Use questionnaire 

outlined in the EPA's "Guide to Wetland Management in Perth, 1990" Bulletin 374. 

Further investigation into various components of the human use aspects of the wetland 

provide the background on how the wetland is perceived and utilised by the local and 

broader community. After completion of the questionnaire it is apparent that the Cedric 

Street Wetland has little human use attributes which corresponds to its M Category or 

"Multiple Use" classification. (See Appendix 4). The Southern Wetland was also 

assessed using Bulletin 374, resulting in a "Multiple Use" management category 

(Appendix 5). 	 . 
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5.4.1 Wetland Management Objectives 

According to Bulletin 374, wetlands in M category are significantly degraded, possessing 

few natural attributes and limited human use interest.. 

These management objectives should be: considered in context of catchment and land use 

planning (especially drainage nutrient enrichment, surface and groundwater pollution) and 

in terms of the current value of the wetland and the potential value to the community if 

recreated. 

5.4.2 Landscape and Amenity. Values 

The invasion of introduced vegetation, present and past utilisation of wetland surrounds 

for the dur'ping of rubbish, inaccessibility and lack of native plant species diversity limit 

the landscape and amenity valUes of the Cedric Street Wetland. 

An area of planted Eucalyptus rudis (flooded gums) on higher ground to the north of the 

Cedric Street Wetland provide a vegetation buffer and screen the wetland from Cedric 

Street traffic. Thickets of Melaleuca preissii (paperbarks) provide a degree of landscape 

value, as does the significant stands of naturally occurring flooded gums scattered along 

either side of the Osborne ParkS Branch Drain in the southern section of the Stirling 

Regional Centre site. 

5.4.3 Existing Land Use 

The existing land use surrounding the Cedric Street Wetland (see Plan 6), is mainly 

responsible for the water quantity and quality within the wetland area. 

Residential 

Established low density (R20) urban development to the north-west, west and south-west 

of the Cedric Street Wetland In. addition. to recently established medium density (R30) 

residential development directly north of the wetland is the predominant land use in the 

vicinity.  

Roads and Freeways 

The Cedric Street Wetland is bounded by. Oswald Street (west) Cedric Street (north) and 

the Mitchell Freeway and proposed Stephenson Highway (east). The construction and 
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preliminary roadworks associated with these service corridors have restricted the pOtential 

extent of the wetland and have resulted in the filling in the north-eastern section of the 

wetland. 

Peat Extraction Licence 

A peat extraction licence administered by the City of Stirling exists over those lots as 

shown in Plan 6. Peat mining is expected to be undertaken in the future as development 

plans for the Stirling Regional Centre become further advanced. The peat associated with 

the Cedric Street wetland is to be used to recreate the substrate of the replacement 

wetlands. 

5.4.4 Existing Management of Wetland 

The Cedric Street Wetland is currently an unmanaged wetland at the risk of further 

degradation. There has been no attempt to actively rehabilitate the wetland or take 

responsibility for the future control and maintenance of the wetland surrounds. 

The City of Stirling, many years previously, undertook a series of pesticide applications 

to control mosquitoes. This was discontinued when -it became apparent that the relatively 

small advantages of such practices did not compensate the potential adverse effects with 

respect to human and ecosystem health. 

In order to secure the long term viability of the Cedric Street Wetland, significant 

rehabilitation would need to commence. Without a management body to provide guidance 

and funding for such an enormous tasks, it is probable that the Cedric Street wetland will 

not improve beyond its degraded state. 

It is also unlikely that the Cedric Street Wetland will be earmarked for rehabilitation in its 

present -position due to the. impending development associated with the Stirling Regional 

Centre, lack of government funds available and retention of the - wetland is against 

landowners whom recognise the degraded nature of the wetland and realise the potential 

to financially and socially benefit from the proposed development. 
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5.5 	Hydrological Values  

Wetlands on the Swan Coastal. Plain., are generally surface expressi9ns of groundwater .or 

locally perched water table (such as the Cedric Street Wetland) when an impermeable 

(rock) or less permeable (peat/clay) layer impedes the infiltration of surface orientated 

drainage. The Cedric Street Wetland plays a role in the local surface drainage system by 

mitigating storm surge from local catchment areas. 	 . 

5.5.1 Existing Water Level Regimes 	 . 

The present water level of the Cedric Street Wetland is largely a result, of development 

associated with the construction of the Mitchell Freeway and drainage requirements for a 

recent medium density housing development of the north of the wetland. 

During winter when the surface water area is greatest (approximately 1.35ha) the Cedric 

Street Wetland has a maximum depth of 0.75m, however, the maximum water levels over 

the majority of the wetland basin range from 0. 1-0.5m. This is reflecd Y.  the 

proliferation and relative density of Typha (buirushes) which dominate the wetland. 

The minimum surface water area (summer) is predicted between 0.2-0.3ha and may attain 

a maximum 'depth of 0.25m. 	Precise determination of minimum water leyels for the 

Cedric Street Wetland was not possible in the context of this report due to the ,limited 

time available to assess seasonal changes and the lack of available information on this 

relatively unknowi and unstudied wetland environment. 	 1 . ' •. 	' 	: 

5.5.2 'Water'Quality.  

Wetland water quality is an important determinant of the health and status of a wetland 

environment and has important implications for the diversity and sustainability of wetland 

dependent flora and fauna. Table 1 records the data: for a range of water quality 

parameters collectàd during a water, sampling survey of the Cedric. Street Wetland 

'ôonducted on the" 21.st.July, 1992. 	 ' 	. 
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Table 1 
Cedric Street Wetland Water Quality Data 

Parameter Cedric Street Wetland 

Depth 0.45m 

pH 7.12ünits 

Conductivity (TDS) 318 

Temperature 14.03 

Dissolved Oxygen 13.3 

Total Phosphorous 0.45 

Total Nitrogen 9.8 

Total Kjeldahl Nitrogen 4.2 

Nitrate/Nitrite 5.6 

Chromium <0.002 

Copper 0.018 

Lead 0.006 

Nickel <0.05 

Zinc 0.12 

Dieldrin 0.010 ug/i 

Heptachior 0.007 ug/i 

Phaeophytins <3.9 

Cholorphylla 15 

Note: a) Units in mg/i unless otherwise stated. 
b) Samples analysed by professional analytical laboratories were 

collected at random, filtered and prepared in the appropriate 
manner. 

The dominant features of the baseline data indicate the Cedric Street Wetland is a 

freshwater basin, well mixed with elevated levels of phosphorous, nitrogen, chlorophyll 

'a', heavy metals and pesticides. The lake is classified as mesotrophic-eutrophic 

according to OECD boundaries (OECD, 1982). 
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These water quality values, particularly nutrients, heavy metals and pesticides are 

significantly greater than criteria, proposed in the Herdsman Lake Water Quality Study 

which has been adopted as environmental goals for the replacement wetlands (see section 

3.1) 

It should also be pointed out that sampling during winter months generally results in 

significant dilution of water contaminates which suggests a negative relationship with 

water level and a positive relationship with water quality parameters, particularly nutrients 

(Congdon, 1986). 

5.5.3 Role in Local Flood Control 

The Cedric Street Wetland is currently utilised for flood control and stormwater drainage 

purposes from a drain situated on the northern edge of the wetland. The drain services 

residential developments to the north and north east of the wetland. 

The wetland capacity increases as the addition of stormwater drainage is contained by the 

surrounding embankments associated with nearby road and house construction. The 

underlying peat layer impedes the infiltration of water into the underlying superficial 

aquifer and eventually as stormwater flows decline, the Cedric Street Wetland releases 

water back into the drainage channel. This situation further supports the perched 

watertable theory and suggestions that the present water level regimes are largely due to 

development within the catchment. 

5.5.4 Pollutant Trapping 

Pollutants entering urban wetlands are generally derived from surface runoff rather than 

groundwater inflows. Nutrients, heavy metals and other pollutants tend to be 

predominantly particulate in nature (insoluble) and are transported into the wetland via 

stormwater drainage. The particulates settle out and are retained within the wetland. 

'Uiian wetlands in the Perth Metropolitan area are also commonly used for local flood 

control. Wetlands are very resilient and can tolerate significant nutrient loads until such 

time as the assimilative capacity of the wetland is reached. Beyond this point, the wetland 

may produce water quality problems associated with nutrient enrichment(eutrophication) 
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such as algal blooms, deoxygenation of the wetland sediments and water column and 

subsequent alteration of the balance of wetland ecosystem components. 

5.6 	Osborne Park Branch Drain 

The Osborne Park Branch Drain is predominantly an open channel type drain which 

assists in local flood control by providing a rapid transpOrt route for the collection and 

diversion of surface to runoff and areas subject to high water tables. The surface 

catchment area of the Osborne Park Branch Drain upstream of the Cedric Street Wetland 

amounts to 13.662km2  (WAWA). 

5.6.1 Flow Rates 

According to WAWA information the flow rates for the Osborne Park Branch Drain in 

the vicinity of the Cedric Street Wetland ranges from 5.0m-5.2m3/s (1 in 10 year or 6 

hour storm) to 6.7-7.4m3/s (1 in 100 year or 36 hour storm). These flows are for, ultimate 

development of the catchment but may change in the future with proposed changes to 

compensating basins associated with development proposal upstream. 

5.62 Water Quality 

Due to the extensive catchment area, variety of land uses in that area (eg industrial, 

residential, market gardens etc) the Osborne Park Branch Drain experiences fairly poor 

water quality throughout most of the year. Water quality data taken by WAWA between 

30/5/90 and 14/10/91 and results from a water sampling survey taken by BSD 

Consultants on 21/7/92 are shown on Tables 2 and 3 respectively. 
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' 	 Table 2 
OSBORNE PARK BRANCH DRAIN - WATER QUALITY, DATA 

(30/05/90 - 14/10/91) 

Parameter 30/05/90 13/11/90 [13/05/91 14/10)91 

pH 7.05 7.40 7.50 6.90 

Conductivity (mSm') 66 77 46 80 

Total Phosphorous - . 	- 0.039 0.076 

Total Nitrogen 5.25 - 	.• - - 

Total Kjeldahl nitrogen 1.05 1.90 1.40 3.85 

Nitrate and Nitrate as nitrogen 4.15 5.40 ,. 6.65 

Nitrite.as  nitrogen 0.027 0.007  

Nitrate as. nitrogen 	. , 	- 	. ..'• 	- .165. 

: Ammoniaas .nitrogen 	." 0.5.0!' . 2.15 	. . 	245 

'Chromium 	'. . 0.0015 . 	<0.04 • :.<0.002 <0.02 

Copper <0.05 <0.05 . :0.0110 

. 

. 	<0.02 

Lead 0.0070 <0.2 

. 	0000000 000 

0.0090 <0.1 

Nickel <0.100 <0.2 -' <0.05 <0.2 

Ziic <0.04 <0.002 0.10 	:' 006 

• 	• 	 • .,• Source: WAWA 

Note: All concentrations are expressed. in mgi.! with the exception . 
of pH (units). 	 •. 	:. ... 	 • 
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Table 3 
OSBORNE PARK BRANCH DRAIN - WATER QUALITY DATA 

17- 	Parameter 21/07/92 

Depth 0.45m 

pH 6.99 

Conductivity (TDS) 431 

Temperature 14.03 

Dissolved oxygen 13.3 

Total Phosphorous 0.10 

Total Nitrogen 7.6 

Total Kjeldahl nitrogen 2.7 

Nitrate/Nitrite 4.9 

Chromium <0.002 

Copper 0.006 

Lead 0.003 

Nickel <0.05 

Zinc 0.24 

Dieldrin 0.014 ug/l JrHeptachlor 0.004 ugh 

Note: All values in mg/L unless otherwise stated 

Note: Water quality results for Table 3 are averages and composite 
sample measurements taken at random within the drain 
waterbody. 

It is clear from both Table 2 and Table 3 that the Osborne Park Branch Drain has pbor 

water quality similar to Cedric Street Wetland. Excessive nutrients, pesticides and heavy 

metals are similar, although generally slightly less than water quality data for the Cedric 

Street Wetland. The Osborne Park Branch Drain may be classified as mesotrophic-

eutrophic according to OECD criteria. 
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6. 	POTENTIAL ENVIRONMENTAL IMPACTS AND MANAGEMENT 

6.1 Introduction 

The Cedric Street Wetlard replacement proposal has the potential to. cause environmental 

impacts which require management The primary mitigating measures for the toss of 

wetland habitat will be offset and enhanced by the re-creation of multiple wetland habitats 

into the existing aquatic environment of the Osborne Park Branch Drain 

The overall objective of this section of the report is to demonstrate the feasibility of 

creating a series of wetlands which replace the ecological, social and hydrological 

functions of the Cedric Street Wetland. 

62 	Ecological Environment 

6.2.1 Functional Objectives 

The functional objectives for the ecological environment are as follows: 

retain an area of the Melaleuca woodland existing at the Cedric Street Wetland, 

minimise impacts associated with the loss of the Cedric Street Wetland habitat by 

using relocation techniques which ensure the success of rehabilitating the newly 

created wetlands; 

provide a peat based wetlandwith sections of shallow water which allow Optimum 

emergent native plant growth for wetland series; 

increase species diversity in the area by creating a wide range of beneficial fauna 

and flora habitats; 

recolonise newly created wetlands with dense native fnnging vegetation in an 

expedient manner to discourage the domination of Typha; 

encourage waterbird activity in the local wetland environment (eg feeding and 

breeding habitat, breeding boxes etc). 
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6.2.2 Wetland Flora 

Impacts 

The impacts on wetland flora from the filling of the majority of the Cedric Street Wetland 

are mainly associated with the loss of existing fringing and in-lake vegetation. Vegetation 

types of the Cedric Street Wetland identified as possessing conservation value include the 

Melaleuca thickets in the north-east section of the wetland, native sedges (Baumea 

articulata, etc) and pockets of flooded gums scattered along the southern fringes of the 

wetland. 

Management 

Prior to construction works that may impact upon the Cedric Street Wetland, an intensive 

vegetation relocation programme will be undertaken. The aim of the programme is to 

locate and transplant vegetation species of the Cedric Street Wetland which have 

conservation value and re-establish these to newly created wetlands. 

Native sedges and rushes such as Juncus pallidus and Baumea articulata can be 

transplanted quite successfully (Godfrey et al, 1991). Other important fringing vegetation 

species such as Melaleuca priessii (paperbarks) and Eucalyptus rudis (flooded gums) can 

be readily grown from seed months prior to the planned wetland re-creation. In this way 

seedlings can be introduced in conjunction with direct seeding to ensure the rapid 

colonisation of desirable wetland species. 

In order to increase the species diversity for the newly created wetland series, a range of 

tree, shrub and groundcover species which naturally occur on Swan Coastal Plan wetlands 

can be established. Suitable species, their description and suitable sites are given in 

Appendix 3 (Godfrey et al, 1991). 

6.2.3 Wetland Fauna 

Impacts 

The impacts on wetland fauna are mainly due to excavation and subsequent filling of the 

Cedric Street Wetland. Of concern is the potential loss of frog species which inhabit the 

rush and sedge plant communities and the possibility that the habitat of any Southern 

Brown Bandicoots in the vicinity may be affected. 
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Management 

The retention of the Melaleuca thicket in the residual wetland will provide a habitatfcr 

frogs and other fauna as well as native wetland vegetation types. 

The.;. vegetation relocation programme involves the transplantation of vegetation types 

which wetland fauna have evolved with as a preferred habitat. The relocation of closed 

rush and sedge plant communities also has the potential to relocate faunal species attached 

to the soil and root zone of the vegetation clumps. A thorough investigation and possible 

trapping exercise will be detailed in the Environmental Management Plan in an effort to 

verify and/or successfully relocate the Southern Brown Bandicoot. Following. they flora 

and fauna relocation programme will be the. removal of sections of the Cedric Street 

Wetland's existing peat substrate. 	The peat must be excavated (under a 'licence 

administered, by the City of Stirling). 	It is proposed that the peat;,...will . be directly 

transferred to the newly created wetland basins to avoid stockpiling of peat and possible 

nutrient release from decomposition of material. Additional peat will be won from 

surrounding areas if, required. 	 .. 

The peat will be.transported to the excavated wetland sites and be incorporated. .as a 1-2m 

thick lining .for the newly. created wetland series. It is. considered that some translocation 

of ..faunal species . will:  occur during, this phase and, based on the ' similarity' of, wetland 

characteristics (ie. extensive areas of shallow water) will be able. to survive and re-

establish in their new environment. 

The .provision of a diverse, range of habitats is expected to encourage a greater... diversity 

of fauna to the newly created wetlands. 	. .. 	. 	 ' ...•.' 

6.2.4 Ecosystem and Habitat 

Impacts  

Detailed botanical and zoological surveys have indicated that the ecosystem and habitat 

types of. the ,cçdric  StreetWetland are extremely.. limited.:  The.,,ecosystem. is almost 

entirely dominated by Typha which hinders the diversity of plant and animal species with 

lIttle, opportunity .for:species recruitment without extensive rehabilitation, 
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Habitat types presently existing in the Cedric Street Wetland consist mainly of shallow 

seasonally inundated rush and sedge communities and .thickets of mature paperbarks in the 

-north-eastern fringe of the wetland. 

The filling and subsequent development of the Cedric Street Wetland site will result in the 

loss of the present ecosystem and habitat types in their present location. 

Management 

As previously mentioned, -methods for the transplantation and relocation of wetland flora 

and fauna will be employed prior to construction associated with the Cedric Street 

Wetland. - Investigations -indicate that transplanting mature paperbarks is possible 

providing access for the removal and transport of specimens is assured, although the 

transplantation of juvenile specimens and introduction by seed is generally the preferred 

option. 	 - 

The loss of the Cedric Street Wetland ecosystem and habitat types will be compensated by 

the re-creation of a greater variety of habitat types capable of supporting an ecosystem of 

increased species diversity. The range of habitat types will be based on the natural 

succession of Swan Coastal Plan wetlands and include: 

Permanent open water with a minimum of 0.5m -depth; 	- 	- 

Shallow wetland basins with extensive areas of seasonally inundated banks 

containing native rushes and sedges; 

- Thickets of Melaleuca preissiana and M. rhaphiophylla; 	 - 

Mixed open - forest of Eucalyptus rudis (flooded gums), Banksia littoralis (river 

banksia) and Allocasuarina obesa (swamp oak) supported by a variety of shrub 

species adapted to waterlogged soils such as Melaleuca, Agonis and Astartea. 

Dry land forest consisting of a variety of Banksia, Eucalypt and Allocasuarina 

species with associated understorey backing the wetter areas. 

- Islands suitable for waterbird breeding. 

The open water of minimum permanent depth of 0.5m discourages the establishment of 

Typha, provides feeding and loafing sites for waterbirds and creates a suitable habitat 

- Stirling Wetlands Report 	 - 	 page 29 



which favours the establishment of aquatic species such as .macro-invertebrates, long-

necked tortoises, freshwater crustaceans and native fish,populations These species may 

colonise from the Osborne Park Branch Drain or nearby environment orl.allternatively be 

introduced from nearby wetlands. 

The shallow, seasonally inundated wetland basins ptovide a habitat for frogs and macro-

invertebrates which refuge in the rush and sedge plant communities. The vegetation also 

aerates the benthic substrate, assimilates and stores nutrients, is a valuable primary 

producer for the ecosystem food web, and provides stability for the wetland basin. 

The thickets of mixed Melaleucas create a natural refuge for native animals, particularly 

waterblrds where nesting and roosting sites may be utilised. The paperbarks, also carry 

out oxygenation, nutrient cycling and other functions as described for the,. seasonally 

inundated basin area. 	 . 

The mixed open forest of flooded gums, banksias and swamp oak also, provides refuge, 

nesting and .roostiflg . sites in addition to screening the wetland environment, from the 

surrounding land use. 	. 	 . 	.. 	 . 	. 

Dry land forest and associated understorey may be revegetated in areas where the 

appropriate habitat conditiois can be provided. Public Open Space adjoining, the wetlands 

may be utilised for the establishment of these vegetation types. 

Fencing will be incorporated into the design of the wetlands and public, amenities (dual 

'use paths, Public Open Space etc) in 'order. to offer some protection and . safety for the 

'poposed' wetland system and its communities.  

6.3 : SOcial Environment 	 . 	 . 

6.3.1 FunctionalObjectives 	. 	. 	. 	. ... 	.. 

The objectives for the replacement of the Cedric Street .Wetland ,are to create a wetland 

series which provides for: 

actie management; 	• 	. 	. ...:... 
recreation (eg bike riding, walking, bird watching); 
nature study;  

education; 
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access to wildlife; and 
aesthetically appealing environment. 

As mentioned earlier, the Cedric Street Wetland possesses little social value. There is 

currently no management body responsible for the rehabilitation and maintenance of the 

Cedric Street Wetland. 	Due to the multiplicity of private landowners, substantial 

economic outlays involved in rehabilitating the wetland at its present site and the 

recognised development potential of the site, it is unlikely that a management body will 

emerge in the foreseeable future. 

6.3.2 Visua' Aesthetics 

Impacts 

The main component of the social environment to be potentially adversely affected by the 

Cedric Street Wetland replacement proposal relates to visual impacts through physical 

modification and subsequent development of the existing wetland environment. 

From the transport routes surrounding the Cedric Street Wetland it is not obvious to the 

casual observer that a wetland exists. The degraded nature of the wetland and the extent 

of numerous rubbish dumping sites detracts from the visual appeal of the site. The 

Melaleuca thickets along the north-eastern perimeter of the Cedric Street Wetland do 

provide .a form of scenery that may be described as aesthetically pleasing. 

Management 

The proposed creation of additional wetlands along the Osborne Park Branch Drain will 

have obvious aesthetic appeal. The provision of dual use pathways, public open space 

and landscaping will be incorporated into the overall design of the wetland system and 

take advantage of the natural and human use attributes of the urban wetland environment. 

6.3.3 Future Land Use 

The Cedric Street Wetland occupies Precinct 1 - Core Precinct of the Stirling Regional 

Centre. Plan 3 shows the Draft Indicative Development Plan (IDP) for the Stirling 

Regional Centre with Section 4.2 of the CER providing additional text on the proposed 

future ; and use of the site.. 
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It is proposed that some of the replacement wetlands will occUr further upstream of the 

Osborne Park Branch Drain and fall within Precinct 3 which immediately adjoins the 

Stirling Railway Station. 

The southern part of Precinct 3 will accommodate the translocated wetland and be 

adjoined by medium density (R40) housing and a retirement village 

6.3.4 Future Management 

As part of the City of Stirling's involvement in the Regional Centre, the Parks and 

Gardens section of the Council has committed its resources to the long-term management 

of the proposed artificial wetland system. This is a marked improvement on the 

unmanaged situation which currently prevails at the Cedric Street Wetland which is an 

outstanding example of the need to properly manage these environments 

6.4 	Hydrological Environment 

6.4.1 Functional Objectives 

The hydrological objectives for the proposed wetlands will have a bearing on the design 
.,'. 	 ... 	... 	...-... 

and dimensions of the replacement wetlands. It is intended that the newly created wetland 

series will perform the following hydrological 
1 1 

functions: 

Replacement and improvement of the hydrological functions currently performed 

by the Cedric Street Wetland; 

Maintain the current drainage and flood control functions of the Osborne Park 

Branch Drain whilst providing •  additional storage to accommodate run-off 

associated with the proposed Stirling Regional Development, 

Provide a combination of permanent open water and shallow, seasonally inundated 

wetland banks to provide a diversity of ecosystem habitats, 

Enhance nutrient/pollutant removal, and 

Design 	wetlands to 	maintain 	a water 	level regime which optimises 	the 

establishment 	of wetland 	fringing vegetation, provides access and 	passive 
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recreational opportunities for the public, and improves water quality of the 

Osborne Park Branch Drain. 

6.4.2 Wetland Design 

Typical cross-sections of the proposed replacement wetlands are given in Plan 7. The 

wetlands will have a floor level 0.5m below the minimum groundwater level to provide 

permanent water in the basin. The slope of the banks between the groundwater level and 

the 1 in 5 year flood level will be 1 in 15, to provide conditions suitable for the 

establishment and maintenance of emergent wetland fringing vegetation. 

Generally the water levels in the wetland basins will range from a minimum depth of 

0.5m in summer to a maximum depth of 2.Om in winter. 

A peat base of thickness ranging from 1-2m will be constructed within each basin. Peat 

would be won from the reclaimed wetlands. A surface sand layer would be placed in the 

seasonally inundated zone to provide a base for the growth of emergent vegetation. 

The inlet pipe will be designed to balance the water level between the main drain and 

each individual wetland. A flap valve will prevent outflow from the pond through the 

inlet pipe when the water level in the main drain falls after a storm event. 

The outlet pipe's size and invert level will be designed to provide an average retention of 

4 days for a 1 in 10 year Average Recurrence Interval storm. It is anticipated that a 

lower permanent water level and spillway level will be required for wetlands which 

receive stormwater from local catchments in addition to inflow from the main drain. This 

will provide additional temporary storage and minimise stormwater surcharge in the local 

stormwater system. 

It is possible to control sediment entering the wetlands from stormwater drainage 

discharging directly into the wetlands from local catchments by the employment of 

sediment traps or basins. The traps would be placed preferably in the last stormwater pit 

in each contributing catchment whilst the basins could be located adjacent to the wetland 

site. 
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A spiliway providing an overland overflow path to the main drain will be constructed at 

the 1 in 5 year flood level for wetlands which receive stormwater from local catchments 

adjacent to residential areas and at the 1 in 10 year level for wetlands which only receive 

inflow from the main drain. The spiliway would be constructed of' erosion-resistant 

material (eg mortared stone) to prevent scour. 

Islands may be incorporated into the basins to encourage wildlife and provide protection 

from predation and human disturbance. The slopes of the banks may be increased in 

sections of the wetland to provide greater 
1public access to the water's edge and also 

match the existing surface level where space is limited or where wetlands abut the 

Freeway reserve. 

The final design of the wetland basins including the groundwater and hydraulic levels will 

require detailed investigation to ascertain the most suitable and effective basin geometry. 

6.43 Water Quality 

The newly created wetlands will provide permanent pollutant-stripping sites which will 

benefit the local and downstream environment. 

The area of sand and peat based substrate will be optimised for improving water quality 

with the provision of extensive shallows, low flow rates and average 4 day retention 

times. The establishment of emergent vegetation will also play an important role in the 

water quality function of the wetlands. 

6.4.4 Osborne Park Branch Drain 

The potential exists to modify the Osborne Park Branch Drain in a manner that improves 

its ecological and hydrological values whilst maintaining its drainage function. 	The 

extent to which the drain may be modified is largely dependent upon the area constraints 

imposed by the surrounding land use. 

The drain is currently a formalised "U" shaped channel which diverts drainage waters 

downstream using the most direct method (ie in a straight line) In conjunction with the 

proposed replacement wetlands, there is an opportunity to provide additional wetland 

habitats along the branch drain itself. Excavation of a floodplain section on either side 
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of the formalised channel can improve the pollutant stripping ability of the drain by 

trapping particulate material and increasing the residence time within the floodplain zone. 

Plan 8 illustrates the engineering and ecological design features involved in channel (or 

stream) modifications in the upstream and downstream sections of the Osborne Park 

Branch Drain. 

The drain has improved its function as a biological filter without adversely affecting the 

existing drainage function it performs. These floodplain and embankment characteristics 

are already evident along the drain in the southern section of the proposed Stirling 

Regional Centre site (near Scarborough Beach Road) where a mature stand of flooded 

gums occur. These areas may only require minor alterations to improve the efficiency of 

this biological filter role. 

The drain modification and function improvement in this manner can be further enhanced 

by "informalising" the drain route to reflect a meandering channel which more accurately 

represents a natural stream channel. This can create deeper pools and backwaters which 

increase the pollutant stripping sites and contribute to the improved function of the 

wetland system. 

6E5 	Feasibility of Translocating Functions 

The success of the proposed wetland functional replacement proposal is closely linked to 

the rate of floral and faunal recruitment to the re-created wetlands. 

Factors to be taken into account include: 

V. 	seasonal considerations; 

t. 	maturation of new habitat; 

01 	 likely success rates. 

6.5.1 Seasonal Considerations 

The ability of earthmoving equipment to undertake necessary works to reclaim and re-

create the proposed wetlands depends largely on the physical constraints operating in this 

low-lying environment (boggy soils, inundation, etc). Ideally, the end of summer 
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provides the optimum conditions for such earthworks, as the area is considerably drier 

and more stable at this time of year. 

In terms of wetland vegetation re-establishment, which is an important determinant on the 

overall success of this proposal, the most beneficial period of the year for transplantation 

and propagation of wetland vegetation species is during winter and spring when water 

availability is adequate and seed germination is likely to occur. 

Creating wetlands "off line" to the main drain ensures that maximum flows in the drain 

will produce minimal impacts for vegetation establishment. The management of water 

levels, as outlined previously, will make it possible to control the levels in the wetlands to 

a degree which allows the vegetation to adapt to water level regimes. Upon completion 

of the structural characteristics of the wetlands, an intensive planting and seeding 

operation will be undertaken to provide rapid establishment of native vegetation and 

discourage the invasion of less desirable introduced vegetation (eg Typha). 

A typical schedule outline may be as follows: 

October-April 	- 	identification and translocation of flora and fauna, 
excavation of peat earthworks associated with 
replacement wetlands, gradual filling of existing 
wetland. 

November-July 	- 	establishment of vegetation through transplantation, 
planting and seeding, creation of habitat types 
(waterbird breeding and feeding sites). 

At this stage of the Stirling Regional Centre proposal it is difficult to ascertain with any 

precision the exact timing of the proposed wetland replacement. The above general 

schedule however can be incorporated into the project planning to allow for the most 

appropriate conditions for wetland ecosystem establishment. 

It is important to note that an Environmental Management Plan will be formulated, to the 

satisfaction of the EPA, prior to any construction works regarding the filling in or 

recreation of wetlands associated with the Stirling Regional Centre. 
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6.5.2 Maturation of New Habitat 

It is expected that the matürátion of the new habitat to a point where the ecosystem 

becomes self-sustaining ranges from 2-10 years. Rushes and sedges establish readily, 

paperbarks require a few years to establish and produce seed, while longer-lived speies 

such as Eucalypts and Banskias require an establishment period toward the upper scale of 

the maturation range. 

6.5.3 Likely Success Rates 

Based on the information and experience of numerous wetland creation and rehabilitation 

projects such as: 

Wellard Wetlands 

Capel Wetlands 

The Spectacles Wetland Project 

Lake Booragoon, Frederick Baldwin Park 

Lake Gwelup, Star Swamp 

Big Swamp, Bunbury 

Wetlands at Capel 

North Lake, Lake Yangebup, South Lake 

e Lake Joondalup, Herdsman Lake 

(Alcoa of Australia) 

(AMC Mineral Sands Ltd) 

(Alcoa of Australia) 

(City of Melville) 

(City of Stirling) 

(South West Development Authority) 

(Westralian Sands Ltd) 

(Wetlands Conservation• Society! 
DPUD) 

(DPUD) 

It is apparent that there is considerable collective knowledge on similar wetland projects 

and that a high rate of success can be achieved, providing the application of appropriate 

principles of which many have been outlined in this CER. 

6,6 	Monitoring Programme 

An EnvirOnmental Monitoring Programme will assess the performance of wetland habitat 

establishment and give indications on the likely• remedial measures needed to achieve 

successful function of the wetlands. 

A detailed Monitoring 'Programme will be incOrporated into the EnvirOnnténtal 

Management Plan to be forrrnuiated at a date closer to the proposed development. Factors 

that will be taken into account for the monitoring of wetland performance include flora 
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and fauna criteria such as species diversity, composition, recruitment land rehabilitation 

success. Other parameters include hydrological parameters such as water level regime, 

nutrient retention performance and pQllution assimilation estimates. 
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7. 	PUBLIC PARTICIPATION. 

Throughout the compilation of this CER, contact with various government departments, 

interest groups and the general public was undertaken. 

Input was sought and gratefully received from: 

EPA 

Water Authority of Western Australia 

CALM 

City of Stirling 

10. 	Department of Planning and Urban Development 

Main Roads Department 
0. 	Murdoch University 
0. 	Alcoa of Australia 
10- 	Wetlands Conservation Society 

A display of the Draft Indicative Development Plan for the Stirling Regional Centre 

(conducted at Innaloo Shopping Centre) also provided an opportunity to discuss relevant 

environmental matters with members of the public. It was apparent that most concern 

with respect to the Cedric Street Wetland related to its removal. Most local residents feel 

the area encompassing the wetland is degraded and the opportunities offered by the 

Stirling Regional Centre to upgrade the environment are welcomed. 
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8. 	ENVIRONMENTAL COMMITMENTS 

	

8.1 	Environmental Management Plan (EMP) 

The EMP will formulate the specific construction details of the wetland replacement 

proposal and identify the responsibilities and obligations of the proponent and long term 

wetland managers. The EMP will incorporate an extensive environmental monitoring 

programme designed to assess the ongoing performance of the wetland series system in 

terms of ecological, social and hydrological functions. 

The environmental goals and objectives outlined in this CER will be incorporated into the 

EMP and provide the fundamental framework for its compilation. 

	

.8.2 	Rationale and Objectives of Environmental Commitments 

The rationale behind the formulation of environmental commitments for the proposed 

functional replacement of the Cedric Street Wetland is to provide necessary guidance on 

the management of potential environmental impacts. These commitments will feature 

strongly in a Environmental Management Plan (EMP) which will be compiled at a later 

date when the development parameters have been ascertained. The environmental 

commitments have been categorised into 

Pre-operational Environment; 

Operational Environment; and 

Post-operational Environment. 

	

8.3 	Pre-operational Environment 

	

1. 	An extensive Environmental Management Plan (EMP) will be formulated when the 

development details and wetland construction variables have been rationalised. 

Important aspects of the EMP include: 

Wetland design; 
Precise siting of wetlands; 
Performance criteria; 
Performance monitoring; 
Management and maintenance of replacement wetlands; and 
Corrections/contingency plans' 

Stirling Wetlands Report 	
page 40 



The preparation of the Environmental Management Plan will b&thesponsibility 

of the proponents with final approval of the EMP by the EPA. 

Detailed engineering surveys to assess groundwater afld hydraulic levels. 

Identification of vegetation species to be relocated from Cedric Street Wetland and 

investigations into feasible transplanting methods; 

A detailed survey and trapping exercise to be undertaken in order to determine the 

possibility of the Southern Brown Bandicoot or ,  othr native mammals utilising the 

wetland environment. 

Quantitative analysis on the adequacy of peat reserves necerfö wetland to be 

created. 

Precise determination of most beneficial timing of earthworks and vegetation 

relocation/establishment as part of the wetland replacement proposal. 

Clear definition of the number, siting, area and other aspects of wetland design. 

Gain initial background information to assist in the formulatiOn of the 

environmental monitoring programme. 

Assess the flow rates and water levels of the Osborne Park Branch Drain which 

are expected to vary according to final land use'proposed upstream. 

Utilise cleared, low lying sites for wetland recreation which possess minimal 

potential impacts on remnant vegetation types such as the mature flooded gums in 

the southern portion of the development site 

Undertake necessary precautions that maximise the potential for environmental 

goals and functional objectives to be achieved. 
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Educate prospective companies, contractors and subcontractors involved in the 

construction and establishment of wetlands on the environmental goals and 

objectives of the proposal as outlined in the CER. 

. Undertake a public education process (newspapers, displays etc) to inform the 

community of the impending proposal and the regional role of the new wetlands in 

the environment. Public input regarding the design of the wetlands within the 

parameters and environmental goals will be considered. 

Landscape Plans for those developments impacting upon the existing and proposed 

wetlands will be formulated. Implementation of the Landscape Plans will be the 

responsibility of the proponent. The Landscape Plans will be incorporated into the 

Environmental Management Plan and therefore will require satisfactory approval 

by the EPA. 

The proponents to. negotiate the siting of replacement wetlands within the Stirling 

Regional Centre. 	 . 

Negotiate with MRD the location of replacement wetlands within the Freeway 

Reserve. 

A water sensitive design approach will be encouraged for all development design 

which has the potential to impact on the proposed wetlands. 

The proponents will be responsible for the management and maintenance of the 

proposed wetland series during the construction phase and for a further 2 years 

after practical completion of the wetland project. After this period, the City of 

Stirling will undertake the role of long term managers of the wetland system. 

The functions performed by the Southern Wetland/dampland complex shall also be 

incorporated into the replacement functions of the wetland creation proposal. 
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8.4 	Operational Environment 

Construction of wetlands and establishment of habitats to be undertaken at most 

beneficial time taking into account seasonal influences 

Adopt excavation, engineering and rçvegetation practises that enhance the 

establishment of the newly created wetlands. 

Monitor earthworks, drainage provisions and wetland storage capacities to ensure 

the Osborne Park Branch Drain will not be adversely affected by the proposal. 

Segregate wetland excavation activities from the water course of the Osborne Park 

Branch Drain to mitigate water quality impacts such as increased turbidity and 

siltation of main drainage channel. 

Maximise the establishment of native vegetation by adopting an intensive 

transplanting/planting/seeding operation for each wetland. This will minimise areas 

of open ground where Typha are likely to invade. 

Further development ecosystem performance criteria to be, incorporated into the 

environmental monitoring programme. 

Restrict access to newly created wetlands by the provision of fencing. Where 

appropriate the fencing..may become a permanent fixture providing, it does not 

impede upon the various functional objectives contained in this CER. 

Monitoring the water quality of the Osborne Park Branch Drain to assist in the 

effectiveness of nutrient/pollutant stripping functions of wetlands. 

Ensure the long term managers of the wetland system (City of Stirling) are well 

'informed on the environmental goals of the wetlands. Their active involvement in 

initial stages of wetland creation will greatly assist in the future management of the 

wetland environment. 
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29.. Conduct an education campaign and help community groups and school become 

involved with planting exercises and other activities which contribute to, public 

involvement in the wetland project. 

Sediment basins will be constructed alongside replacement wetlands to settle out 

particulates/sediments associated with stormwater drainage prior to entry into the 

wetland waterbody. 

8.5 	Post-operational Environment 

Finalise the environmental monitoring programme for parameters to be monitored 

based on the collection of baseline data, experience obtained during wetland 

creation and future performance goals for the ecological, social and hydrological 

environments. The monitoring programme will form an integral part of the 

Environmental Management Plan. The proponents will be responsible for the 

monitoring programme. 

Educate the managers of the wetlands (City of Stirling) and local community 

groups on land management practices that contribute to the long term sustainability 

of the wetland environment (eg conservative fertiliser and water usage etc). 

Maintain the balance of native vegetation types (sedges, rushes, paperbarks, 

flooded gums) and use environmentally sensible methods to control the 

proliferation of undesirable vegetation types (ie manual removal of Typha, Castor 

Oil plants, pampas grass, blackberry). 

Encourage the use of native fauna, particularly waterbirds with the establishment 

of habitat types consistent with the range of waterbird activities. The introduction 

of hollow logs, nesting boxes, and effective screening are methods to enhance 

these activities in those wetlands where adequate space and screening is offered. 

Periodic maintenance of the proposed sediment basins shall be undertaken by the 

Proponents. 
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36. 	The City of Stirling shall employ the ruse of Street sweepers on wetland surface 

catchment roads in order to reduce sediments prior to the first flush of winter rains 

(eg March-April). 
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9. CONCLUSION 

The Cedric Street Wetland replacement proposal provides an opportunity to upgrade and 

utilise an existing degraded site presently possessing minimal human use or natural 

attributes. 

The environmental impacts associated with the proposal can be adequately managed and 

in most cases shown to produce positive long term consequences. Inappropriate land use 

planning and a lack of active management has resulted in many of Perth's wetlands 

becoming eutrophic with subsequent water quality problems. It is considered that the 

Cedric Street Street Wetland replacement proposal offers a managed, well planned 

solution for urban wetland environments. 

The proposed creation of a wetland series has the potential to valuably contribute toward 

the role of these threatened environments in a local and regional perspective. It also offers 

an opportunity to demonstrate that the incremental loss and degradation of suburban 

wetlands on the Swan Coastal Plain is capable of being curtailed and reversed. 
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SUMMARY 

The Cedric Street Wetland is bounded by Cedric Street, the 

MitcheliFreeway, Oswald Street and Staveley Place in lnnaloo. It is 

apprYximteIy I hectare in size and is composed of a large disturbed 

area of weeds and grasses and a section of fringing wetland 

vegeitation with the .waterbody itself filled with a dense stand of 

7ja orfentafis mixed with 53ume3 art icu/ata 

The site was surveyed onJuly 25th 1992 and flora, fauna and 

niacroinvertebrate sieciespiesent were recorded. Horal diversity 

was low With a totaL of 36 species recorded of Which 11 were 

native. Faunal diversity was also low with only 11 speciesof 

vertehrates recorii as present and a further. 15 expected to occur 

at the site. Nauoinvertebiate sampling identified 22 species of 

aquatic invertebrates in a variety of habitat types, including the 

Osborne Park Drain This low diversity is fliost likelya result of 

.iflsturbance ani poor water quality 	 F) 

No rare or endangered species or scecies with retñcte 

distributions were recorded within the study sitéand the generally 

degraded nature of the wetland indicates it's low conservation value. 
If 



1.0 INTRODUCTION AND SITE DESCRiPTION 

This survey was commissioned byBSD Consultants and designed 

to describe the flora , vertebrate and invertebrate fauna of, a -ismall 

rnetropoi.itar•wetland bounded by  Cedric Street, the Mitchell 

Freeay,.Oswald5treet and Staveley Place, Innaloo,... \! 

The wetland consists of a low lying area approdmte1yd 

hectare in size...This is. bounded..by a large disturbed.zofl.e; 

..ctaracterized by irtroduced weed on the Western and Southern edges 

of-the water body itself. Water depth varied between 10cm and 

70,cm,.althouqh during summer it is possible that little or no, surface 

water is present. However, the presence of stands of aquatic 

vetat on, .inc1udirq 8ulrush ( 7)'9 orfenta/ic ), indicates that the 

wetland.contains some water throughout the year. 

Soil outside the wetland fringe consists of grey sands while the 

wetland itself has a,thck layer (approximately 40cm to 50cm deep) 

of decaying organic matter on top of a, hard red clay, layer. Pe.aty 

layer-- are also likely to be present in some of the.submerged areas 

f thewetland (Trudgeon, 1992). The wetland itself is also bounded 

on the, cedric Street sideby an open,dra.in  yp  to lm wide with a.sandy 

base. 

Two sections of the Osborne Park Drain were also included in 

this survey as it is proposed that artificial (replacement) wetlands 

be placed in these areas if development on the site of the existing 

wetland is approved. These sites are indicated in Figure 1. Drain 

E1te I was surrounded by the light industrial area of Osborne Park. 

At trs site the drain was approximately 15m wide with depths 

varvrng from 10cm to 40cm. Substrate consisted of silty layer 

(50cm deep), with sand and peat layers also present. Water flow was 

quite rapid with some slower areas where the channel curved 

slightly. 	 , 	. 



Vram Site 2 is situated adjacent to a large oval in the suhurt of 

StftiinQ on the site of the old Stirling tip. The drain here was 

appro:imately 2m wide and 50cm to 60cm deep. The channel itself 

was straighter here than at Site 1 and as a result water .f low was 

faster 

2.0 METHOD 

The main site was surveyed on July 25th 1992  by two 

experienced fiela personnel. The entire wetland was traversed on 

foot and vegetation species and types recorded. During this fie'd 

assessment all vertebrate activity was recorded, including bird and 

frogmovements, and the tape-recordinqof calls for, later 

iaentiticätmn was also pert ormea 

The area was inspected for the scats and diggings of larger 

vertebrates. Due to the cool weather no reptile activity was evident 

although a list of species likely to be present is included (Appendix 

B) 

11di-roinvertebrate saniples were also taken _in e&h distinctive 

area of the wetland. These consisted of sweep samples using a 500 

micron mesh size net The thick organic layers in most areas 

prevented sweep samples 01 definite lengths being taken and. 

therefore only qualitative analysis could be performed. Six sweep 

samples were taken from the main wetland with four samples being 

taken from each drain site 

Botanical samples were identitiec using Marchant eta! (1:987) 

During the fauna SuivCy actual records were gathered during the 

fild inspection and provisional records (species likely to be present 

but not recorded during the survey) were drawn from a variety of 

sources inciuding: K1tchenernd Vicker (1978 ana 1981), Storr eta! 

(1978, 1981, 1986 arid 1990), Tyler eta! (1984) and Blakers ct al 

(1981). Macroinvertebrate samples were identified using Williams 



3.0 BOTANICAL COMPONENT 

The flora ofthe CedricStreet Wetland is typical of other 

degraded water collecting areas of this size abutting both lfht 

industry and suburbia This survey identified 36 plant species of 

which Ii were native. A full species list including afl native. 

species. and the majority of introduced species le'•i hcludedin the 

report•(Appen(Ji A) As This survey was Unaertakèr in Winte tome 

natve.arinuals may be r-nissinq frorn this list. 	. 

The. native species persisting in this wetland th•sigrif•icaht 

numbers include Euca/,v,otus rudi, Me/a/oca ri/yi/á, 

&wrnea art/cu/ala, JuncusDaii/Ous., 4- 17te1la asit'cà ãñd 

Pleridium eSCUIePtUM., 

3.1 VEGETATION 

Thewaterbody was almost..totally covered by a densestandof 

the introduced Bulrusn T,v'/aor,entaIis mixed with Baurnea 

articu/ata (a tall native sedge) which was more commonly found at 

the margins. This stand was approximately 2m tall and included 

large patches of senescent and dead Tjo/ia. The margins of the 

waterhody typically contained an understorey of /so/episoroJitera 

and introduced grasses. I: pro/hera dominated a distinct open band 

approximately 3m from the bank and extending for about 70m along 

the edge in what appeared to be a deeper chhne•1 inthewàterbOdy. 

This hank .para)!ei to taveley Plac) also 2containea a large 

derse.belt of tef:/o'/u,n escu/eiitjm ('Brackenfern) with no 

overstgrey and a stand of coppicing Euc&v,otusrud/s (Floodedgum) 

approxirnately2m to 3m tall which. had been felled at some point-in 

Theiast 3. years and was regenerating. Isolated individuals of 

fr/:/a./euca rt,a,otiho.ot,y/fa Jacksoni lurce//ata and Acac, 'a/fQna 

. :a1soOccVrréd here with sme. patches of Juncuspa//fc'us, Ep1,un 

3 



mrttqerum and Centoliaasiatica present lower on the slope. 

introduced Qiasses; sedges and weeds formed the dominant 

understorey components with some dense patches of 5lackberry 

(Rus Sp.) and lare growths of C'ortader/aso//oana (Pampas 

grass) Decoming more common along the Northern margins of the 

wetland. 	. 

.,A slow flowing drain marked the Northern border of the. wetland 

parallel to Cedric Street.. This open drain contained /. pro//let-a 

with occasiona) chimps 01 8 art/a//ala and T. or/etta/ts on the 

....ed,es along with 11. r/ldD/1fo/)/?y/la saplings and some .Acaci 

pu/ce//a and Xenned,'aprostrata. which had invaded from 

previously revegetated .road.ver.ge., This drain also contained the 

green alga ciaoopnora, Sp .. 

.. . . A.swanip of M. ./iiD/ilOD/?y/ia fringed the North-eastern corner 

of the wetland and extended westward along the Northern; edge. The 

area consisted of a 20mwide strip of open Water under 8.1.00 

percent cover ot ti, rtapliiop/iy/Ia ......rudis saplings bordered this 

area with discrete clumps of both T. oriental/s and 5. art/cu/ala 

occurring on the outer margins. tsolated stands of C. se/loana 

were scattered along the edges of the bank. Some weeds had invaded 

_.trie outer edge.;Qf the swamp including Soncrn,s Sp (Thistle). 

Another small stand of .E. fuchs nd;.M. r/?ap/iloo/ly/la was.located 

on the Eastern margin of the wetland ... 

An open bog.char:açterized,,by red clay and.pools of stagnant 

water. s.retc,1.a ir.om1he :Nqrthea$terfl edge.of the:water.hody to the 

:a1e.a affected. byti ie.c'onstruction of, the express .ri Iway.This area 

had occasional individuals of.C. selloana and clumpsof J. .pa//ic'us 

though the dominant vegetation consisted of introduced weeds, 

inc I Id 1 ng Pnytaiacca ociancra , As,D/?oOelus fistu/osus and 

introduced grasses. 

The sections of the Osborne Park Drain included in the study 



area cont ained no aquatic or fflng:ing vegetation other..triao •wec1s 

and lntrodued grasses: A map of the various.veget.ation.Xype.s is 

included (Figure 1).  

40FAUNA COMPONENT 	 . .: 

The entire area surveyed was divided into 4 distinct ha,itt 

types. Vertebrate and invertebrate activities were r.ecorded. 

separately for each:area. A description of each habitat type igiven 

below. 	 •. 

HABITAT 1 - Submerged area containing dense stands of Bulrushand 

5 art/cu/ata with a fringe of Budding club-rush (./ .,oro//fera- ); 

HABITAT 2 - Swamp paperbark (/1. rtiat/oot,v//a:) covered area 

situated in the North-eastern corner of the survey area. 

HABITAT 3 Open degraded bog of stagnant water characterized by 

introduced weeds and Bulrush. 	 .'• . 

HABITAT'4 -Fringing non-aquatic vegetation consisting ofFlooded 

L' (F rums) and.Bracken fern (P esculentum) ...........' 

4 	''rTcr,ATc-  c 	PA  
V Lr I LL'r,,-\; L I t\ plt- 	 .. 	. . . 	 S.  

Overall I fish species, 6 bird species and4 frog speciés:were 

- recoaed. Itis expected that other bird and:frog species utilize the 

wetland but.were not seen. These are includedin the fulispecies 

list (Appendix 2). Reptiles and  mammals that: are also likely to 

inhabit the:wetl and. but were not, recordedduring the field 

'aSessmeflare'ao11stéd:..The tablebelow Indicates vertebrate 

:secies rc4hess for all four,  habitat types., including species .lily 

tobe present but not .actuaily. recorded. 	. .. 

..... 	
. 	

.... 	1 	••'•'. 
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TABLE 1: NUMBER OF VERTEBRATE SPECIES 'LIKELY TO 

UTILIZE: THE FOUR HABITAT TYPES 

HABITAT 1 	1 1 Specié 

HABITAT 2 	1.8 Species 

HABITAT 3 	14 Species 

HABITAT 4. 	11 Species 

42 INVERTEBRATE FAUNA 

During the sweep sampling a total of 22 invertebrate spectes 

were recorded. As mentioned previously the area was quite difficult 

to sample due to the thick organic layer therefore itis'possib]e that 

otner species were present but not recorded Generally diversity 

was low in all areas. The following table outlines thenumber of 

species recorded in each of the 3 aquatic habitat types outlined 

previously. Also shown:are.the number of invertebrate species 

collected From the Oshorne Park' Drain and the drain on the Northern 

border of the main wetland. A fUll species list is 	Ude inCld.(Appendix 

C).  

- 	TABLE 2; NUMBER OF MACRO INVERTEBRATE SPECIES RECQRDED 

IN EACH SAMPLING AREA 

HABITAT 1, 	'6 Spec lés 

HABI1AT2 . '' 9Species 

HABITAT 	3Species 

DRAIN SITE 1 . '' 	11 Species 

DRAIN SITE 2 	. 9 Species 

NORTHERN DRAIN: 	;.; 1,5 Species  

I 

6 



50 DFSC•USSION AND C0NCLUSlONS' 

5.1  BOTANI CAL cclPONENT 

The Cedric StreetWetland is severely degraded with respect to 

native floral composition. Introduced Weeds and grasses have 

invaded aIivigtation types preséritdtje to the level of disturbance 

at this site i  :Possible higli nutrieitrid pollutant inputs from 

surrounding industry and suburban dains has resulted in the 

waterbody being dominated by the introduced Bulrush T. oriental/s 
which has leit very little open watei-. 

:N:ç 	rid endangered spëcie or species With èstricted 

distibiJtions were identified in this area and the residual 'Wetrand 

vegetation types were extremely reduced or weed choked. 

52 FAUNA COMPONENT 

Overallvertebrate fauna usage of the this wetland was found to 

be low with no raréor endangered species present.This1srnost 

likelydue tOthèdeadedstateóf the area; Lagèdid c o n t a i n 

süburbaA and iii ldi'n 'reif 	Activity relatidg tä the 	ruction 

of the express railway has also disturbed the Eastern side of the 

wetland. 

The number of trog species recorded was average for a 

metropolitan wetland- of this size although the number of bird 

species was low, againprobably.the result of noiseassociated with 

the railway conStruction. Water-bird uage was very low with only 

the common B1CkDucK (Anas suprcthosa ) present. Generally 

water-fowl require areas of operrwater: for feeding which are not 

present tthisit due to excessive T. oriental/s growth: 

Thesereed bds and. M.r, o/iio4llla swamp area arësuitble 

ashreeding habitat but arenot likely tobe utilized due to the lack of 

feeding areas. Replacement wetlands must provide all types of 

habitat if water-bird usage is desired. The preferred wildlife 

7 



habitat types for replacement wetlands are listed below 

- Deep unveqètated water as resting areas for ducks and swans and 

feeding areas for cormorants, grebes and diving ducks. 

- Water 1 m to 2m in depth containing submerged aquatic plants 

which provide food for water-birds and habitat for aquatic fauna. 

- Areas of shallow water 0 5m to 1 5m deep containing rushes and 

sedges. These should be gentJy sloped and extensive with maximum 

variation in topography. These littoral areas are important in that 

they will provide feeding grounds  for water-birds and are also the 

most productive with regard to invertebrates and algae due to 

increased light levels and an abundance of oxygen, 

- Boqgy areas of seasonal inundation with waterdepth between 0.5rn 

and 0 7m These areas provide a feeding and resting place for water-

birds. 

- islands suitable for water-bird breeding 

(Kirby, 1992) 

Also necessary are areas of fringing vegetation suitable for 

habitation by birds, reptiles and mammals. 

No mammal or reptile species were recorded with only a few 

possibly occurring (Appendix 2) This is due to the lack of fringing 

- vegetation which, where present, is weed-infested. TbisIringing 

vegetation is required for both food and shelter.. Jt should be noted 

that as the wetland is connected to other vegetated areas vta 

vegetated drains some other transient vertebrate species may pass 

throuqh the area at different times of the year. 

lso, whereas signs of this species were not evident, the 

Southern Brown Band icoot ( Isoocon o.oesulus ) has been recorded at 

other metropolitan wetlands of this size and therefore may possibly 

utilize this area. 



Diversity with regard to macroinvertebrates, was low 

throuqhout the main wetland. This is most likely a result of 

disturbance, poor water quality and lack of areas of open water. The 

drain entering the wetland and the Osborne Park Drain were healthier 

with respect to macroinvertebrates, reflecting their open nature. 

Samples taken from the .Osborne Park Drain at Site 1 contained more 

species than Site 2 d u e to the slower water flow rate present at Site 

I Surprisingly a juvenile crustacean (C/irav 5p) was present in 

trie arain at Site 2wrncri indicates that the drain, is relatively 

helthy. Ovei dil the number of mdcroinvertebrateSpecies pcesent in 

the Osborne Park Drain is hiqh enough to provide a good startingpoint 

for replacement wetlands. 

The drain on the Northern side of the main wetland produced the 

hiQhest number of macro invertebrate species due to the sandy 

substrate, good water quality and presence of algae (c/ada,o/ora Sp), 

a valuable food source. 

6.0 CONSERVATION VALUE 

The area contains few native flora species, none of which are 

listed as rare and endangered or have restricted distributiOns. All of 

the remainingnatural vegetation types cover very small areas and 

e 	corn inQ heavily populdted by inti oduced species The only 

possible exception to this would be the ufeia/ecar/iap,,o/ipI/a 

swamp in the North-eastern corner of the wetland which remains 

relatively natural 

There is also little evidence of Utilization of this wetland by 

native fauna excepting some birds and a few frog species It is the 

conclusion of this company that the Cedric Street Wetland has little 

conservation value. 
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APPENDIX Al FLORA OF THE CEDRIC STREET WETLAND 

denotes introduced species . 

Dennstaedtaceae 

Dter;diurn escu/entum Bracken fern 

typhaceae 

7).p/ia or/entails Bu rush 

Poaceae 

cortao'eria seiloana Pampas grass 

£.vnodon acti'/on Couch grass 

traQrost/s cura'u/a African love grass 

'Pacna,um Sp Paspalum grass 

* Penn isetuni c/ano?SC/nun? Kikuyu grass 

Cyperaceae 

Baumeaarriculaza Jointed twig-rush 

*Ct/,%rusconqestus Dense flat-sedge 

- 	*/so/e,,,spro//fera Budding club-rush 1 . 

Juncaceae ,..• 	. 	. 	. 	. 

Ju1?cd5/291'ii6A.J5 Pale rush 

Asphodelaceae 

AniusIistu/osus Onionweed 



Polygonaceae 

Po1yjonuni Sp. 

Rimexcrspus 	 Curled dock 

Phytolaccaceae 

P/iyto/acca octaiicX"a 	 I rikw eed 

Rosaceae 

Blackberry 

Mimosaceae 

Prickly moses 

4cac/asa//9 	 Orange wattle 

':papjjjonaceae 

Jacksonia firceI/ata 

KnI?ed;aprosrrara Scarlet runner 

LuD/1u5 iious(/foi/us Narrow-leafed lupin 

LL.O//7L15 	.4. 

Anacardiaceae 

5c/iiis te,'eLiri,it/ffoi,a Ch I rièse pepper 

Geraniaceae 

* J/?rgon/um cap 1(31urn 

Myrtaceae 

&Jca/,v,otusrud/s 	 Flooded gum 

.fi/a/uca rnap/lrnpny//a 	 Swamp paper-bark 



Onagraceae 

LofJot/um rnttigerum 	 .• 

Apiaceae 

Cente/la asit/ca 	 . ;. 

Foenicu/um t'u/Qare 	 Fennel 

Solanaceae 	 . 

*50/a1?u17? m,qrtim 	 .B1ack.berry nightshade 

Piantaginaceae . 

'P/ac2taQomajor Gçeater plantain 

Asteraceae 

*As(ersupu/a(us Bu 

*/lypoct(yer;sg/atra 
. 	 Srnoot, cats-ear 

* Sondius Sp. 	 • . 	Thistle, 

Crop Species 

*Musa Sp. Banana palm. 

Chlorophyceae 	 •. .• 	.• 	 ••• 

c/ao'op/iora Sp. Green algae 



APPENDIX. B: VERTEBRATES. RECORDED OR EXPE.CTED TO 

OCCUR AT THE CEDRIC STREET WETLAND 

* denotes not recorded but expected to occur 

HABITAT TYPE 

BIRD SPECIE5 

Anatidae 

Anas siioerc;/osa - Black duck I only 

Columbidae 

aJurnta I/via - Feral pigeon 2 and 4 

5trotope/43 senegai'ensi' - Laughing 

turtle dove 2, 3 and 4 

Platycercidae 

-rcBarnaro/uszonar/us - Port Lincoln 

ringneck 4 only 

Muscicapidae 

Rrn71c/ura 1euco7/1r)1s - Willie Wagtail 2 and 3 

Maluridae 

Serocornis rnaculatos - Scrub wren 2 only 

Me1iphagdae . 
.4nt,oc,a&-a caronculata - Red 

wattlebird 4 only 

L /cln7era itio'/stincta - Brown 

honeyeater 2 only 

Zosteropidae 	
V 

Zosterops lateral/s - Si] vereye 2 only 

Cracticidae 	 . ., 

6)'rnnor/ina tit'icen - Magpie 4 only 



C orv I dae 

* corvus c.oi onwdts - Austt dldfl raven 4 only 

MAMMAL SPECIES 

Peramelidae 

/$Oodofl otiesulus - Southern brown 

	

Bandicoot 	4 only 

Muridae 

Racws raiws - black rat 	 2 and 4 

	

*flusmoscu/us - Houmouse 	 4 only 

AMPHIBIAN AND REPTILE SPECIES 

Leptodacty1iae 	Frogs 

Qi,ea Sp. 1,2 and 3 

c-?;7e3 qeorqina 1, 2 and 3 

Crinea Q/aejerti 	
0  

1, 2 and 3 

* He/el parus eyrei 1, 2 and 3 

Z &to/ ,/j a&iafc'eiis/s 2 only 

Letorarnorre/ 2 only 

L itnf?odynastes dorsal/s 1, 2 and 3 

* f1,votatractus 'you/ái' 1, 2 and 3 

Gekkonidae 	Geckos 

Ptivl/odacty/us marmoratus 2 and 4 

Scincidae 	Skinks 

* Tiliquarugosa - Bobtafl 4 only 

E1apidae 	Elapid snakes 

Pseudonafa affm/s - DUgi te 2 and 4 

TELEOS1 FiSH 

6am/usia/20 /L1-00ki - 1iosuitofish 1 and 2 	
0 



APPENDIX .C: MACROINVERTEBRATE SPECIES RECORDED 

THROUGHOUT THE ENTIRE STUDY AREA 

Turbeltarla 

Turbellaria Sp. 

01 igochaeta 

Tubiflcidae Sp. 

Gastropoda 

Pnvsastra Sp. I 

PIysastra Sp. 2 

Arachnida 

Aranae Sp 

Hydracarina 

,4cerce//a fa/cioes 

F 1 at-worm 

Segmented worm 

Aquatic snails 

Aquatic spider 

Water mite 

Crustacea 

Cyclopoida 	 . 	Copepods 

- 	M/crocj.'c/o,'s Sp. 

Amphipoda 
	

Side-swimmers 

Paramphisopus palustris 

Parastacidae 

C'/?erax Sp. (Juvenile) 
	

Yabbie/Gilgie 



Odonata 

Arilsoptera 

Hemcc.'rdu'a austra/iae 

Hem/corc'u/ia tau 

Zygopt era 

Coenagrwnidae Sp. 

Hemiptera 

Corwiiae 

M/Cro/?ecta roLusta 

Notônectidae 

risojs Sp. 

Diptera 

Culicidae 

Psoro,i/iora Sp. 

Ch 1 ronom 1 iae 

C/i ,rvn Oil/US ur/se/dorsu/n 

Dicrotenclipes conjunctus 

PoJ,vpedf/urn nuOffer 

Proc/aaivs vi//osimanus 

Di'agon-fly larvae 

Damsel-fly larvae 

Water boatmen 

Backswimmers 

Mosquito larvae 

MIage larvae 

Coleoptera 

Dytiscidae 

Anh1,00ru5 5p (Adults) 

R/iantëisSp. (Larvae) 

Helodidae 

C'o Sp. (Adult) 

Water beetles 



APPENDIX 2 

EPA Guidelines for the Consultative Environmental Review 
for the Proposed Replacement of the 

Cedric Street Wetland 



GUIDELINES FOR CONSULTATIVE ENVIRONMENTAL 
REVIEW 

Proposed relocation of Cedric St wetland (bounded by Cedric St & Mitchell 
Freeway) 

These guidelines are prepared for the Consultative Environmental Review (CER) for the 
proposal by the City of Stirling to relocate the above wetland. Other relevant wetland issues 
may arise during the preparation of the document or public consultation phases. 

The proposal is based on several distinct parts - the need to translocate the wetland, the social, 
hydrological and ecological values of the wetland, the extent of the wetland, the feasibility of 
Iranslocating these functions and the long-term management, performance monitoring and 
maintenance of new and residual wetland areas. The CER will need to provide sufficient 
information to allow the EPA to undertake an assessment of these aspects. 	- 

The extent of the wetland should be determined on a geomorphic/hydrological basis (according 
to C A Semeniuk, 1987 - Wetlands of the Darling System - A Geomorphic Approach to Habitat 
Classification, J. Roy. Soc. W.A., 69, 95-112). The area under consideration for translocation 
should be clearly defined, as should the entire wetland, and the CER should include details of 
the social, hydrological and ecological values of the entire wetland. 

The document should include: 

The need for wetland translocation, include reference to the Stirling Regional Centre 
draft Stnicture Plan and Metropolitan Regional Scheme; 
Grounds for exemption from the regulations pertaining to the draft Swan Coastal Plain 
Lakes Environmental Protection Policy; 
Delineation, functions and values of the Cedric St wetland and the area that is 
proposed for translocation; 
Likely timing of wetland loss (including seasonal considerations); 
Proposed timing for replacement of wetland functions (including projected time for 
maturation of new habitat and adjustments for likely success rates and seasonal 
considerations); 
Commitments relating to the translocation of the wetland - including design 
parameters, functions, area, transfer of biological material, timing and environmental 
goals of the wetland to be constructed (specific details will be required in a subsequent 
Environmental Management Programme); 
The likely ecological values of any residual wetland area; 
Plans to ameliorate any decline in water quality in drainage entering Herdsmans Lake 
as a result of the proposed wetland translocation; and 
Arrangements to ensure ongoing funding, management and performance monitoring 
of both the translocated and residual wetlands; and 
Desirable effects, such as erection of fox-proof fencing, enhancement of wetland 
functions and identification of organizations/individuals responsible for the long-term 
management of the wetland should also be cited. 

EXISTING WETLAND 

A description of the ecological values should include: 

wetland flora; 
identification and occurrence of wetland dependent fauna; 



rare, endangered and geographically restricted flora and fauna; 
distribution of dieback disease; 
introduced pests; 
ecosystems and habitats; 
other representation of this wetland system (uniqueness); and 
wetland function, with specific reference to waterbird breeding and feeding habitat 

A description of the social values should include: 

overall wetland management objectives, refer to "A guide to wetland management in 
Perth" (EPA, Bulletin 374); 
landscape and amenity values; 
existing landuse, including location and general impacts of peat mining; and 
existing management of the wetland. 

A description of the hydrological values should include: 

role in local flood control; 
pollutant trapping; and 
existing water level regimes. 

The purpose of the overall document should be to demonstrate the effectiveness of translocating 
the wetland functions. Therefore, functional objectives, environmental goals and management 
strategies for the wetland should be cross-referenced to future monitoring results. 

PUBLIC PARTICIPATION AND CONSULTATION 

A brief description should be provided of public participation and consultation activities 
undertaken by the proponent in preparing the CER. This should outline the activities 
undertaken, the timetable for activities, the groups or individuals involved and the objectives of 
the activities. A summary of concerns raised should be documented. This discussion should 
be cross referenced with environmental management issues and should élearly indicate how 
each concern has been addressed. 

Procedures for reporting the results of monitoring and management to appropriate authorities 
and the community should be given. 

COMMITMENTS BY PROPONENT 

Commitments made by the proponent should include: (a) who will do the work, (b) what the 
work is, (c) when the work will be carried out and (d) to whose satisfaction the work will be 
carried out. 





APPENDIX 3 

Species Suited to Wetland Regeneration Programmes 
(Wetland Conservation Society) 



SPECIES SUITED TO WETLAND REGENERATION PROGRAMS 

EASE OF 
COMMENTS 

SPECIES Dr.SCRIPTION SUITABLE SITE ESTABLISH 
(D = SUSCEPTIBLE TO DACK) 

MENT 

* 	5 = EASIEST 	1 	MORE DIFFICULT 

1.0 	Plants for Woodlands and Low Lying Areas Not Waterlogged 

1.1 	Trees 

Acacia sa/inga Dense spreading tree to Low lying areas but not waterlogged. 5 
Widespread on land near seasonally 
waterlogged areas. 	Seed shed each year 

(Orange Wattle) 6m. 

Agonis flexuosa 
Tree to 1 8m, moderate Coastal (limestone) belt, above 2m from 5 

Associated with Tuarts. Adaptable to other 

(WA Peppermint) 
growth rate. Dense seasonal high water level. situations. 
weeping canopy. 

Allocasuanna fraseriana 
Erect tree to 15m. Slow 
growth rate. Drooping Well drained sands of all woodlands. 

Wdely scattered as individuals or small i 
groups. Seed is retained.  

(Sheoak) branchlets. 

Banks/a auenuata Tree to lOm, moderate Well drained sands. 4 
Distribution similar to Firewood Banksia.. 

(Slender Banksia) growth rate, open canopy. Common on coastal plain. D. 

Banksia grand/s Tree to lOm, moderate All well drained soils on the coastal Widely distributed throughout most 

(Bull Banksia) growth rate, open canopy. plain, woodlands. D. 

Banks/a 1/icifolla Tree to 1 2m, slow growing, Most soils, but prefers less well drained A primitive Banksia without a distinctive cone. 

(Holly Banksia) open habit. sites compared to other Banksias. Common throughout the coastal plain. D. 

Banks/a menzels// Tree to lOm,. moderate Well drained sands. 
Seed shed annually. Widespread distribution 

(Firewood Banksla) growth rate, open canopy. I 
on coastal plain, associated with Jarrah. D. 

Eucalyptus ca/ophy/la 
Tree, moderate growth rate 

1 	
hi gh 

Widespread throughout the southwest. Large 

to 30m. Dense canopy, 
erect habit. 

: 	l 	l A pink flowered form is attractive. 



Common in the limestone belt to the west of 
Eucalyptus .Tree, fast growing to 25m. Coastal (limestone) belt above 2m from 5 most freshwater wetlands. Associated with 
gomphocephala h I highwater seasona 	ig 	wa er eve. Peppermint. Seed retained. D? 
(Tuart) 

prig 	t 	a 	
i . 

Eucalyptus marginata Tree, slow growing to 25m. All sites above 2m from seasonal high Commonly associated with Marri: Seed laeIy 

(Jarrah) Upright habit. water level . retained. D. 

- Tree, slow growing to lOm. Low-lying areas with high water table Common in low-lying deep sands. Seeds 
Eucalyptus todtiana it 	e nse S 	eadin 	hab 	d but not seasonally waterlogged.- 	-- retained in capsules. Propagates successfully. 
(Coastal Blackbutt) 

Xy/ome/um occidental/s 	 .. 	. . 	. --Tree,- grows to lOm. 	Well drained sandy soils. 	 4 	. 	Common in suitable areas. 

(WoOdy Pear) 

1.2 	Shrubs  

Sands over limestone preferred but Widespread near limestone ridges and Tuart 
Acacia cyclops Dense shrub to 4m adaptable woodlands 	Seed is shed soon after set 
(Coastal Wattle) 

Acacia-pu/chella- Dense shrub to 1 .5m. Well drained sands of most woodlands. 5 Widespread. Hard seed shed soon after set. 

(Prickly Moses) Intense gold flowers. . 

Adenanthos cygnorum 
Shrub td4m, flowers 
i nconspicuous, grey-green Deep sands. 4 Generally abundant on sandy rises.  

(Common Woollybush) leaves.  
Widely distributed on coastal plain. Male and 

Al/ocasuarina hum//is Shrub to 2m. Well drained sands of all woodlands. . 
2 female plants. 

(Dwarf Sheoak) . 	.. 

Small plant with specta- . Attractive, well known plant 	useful for honey- 
Anigozanthus mangles'l cular green and red flowers .. . Common n Jarrah/Bariksia -  woodlands. i - S eaters. 
(Kangaroo Paw) . in spring.  

Bosslaea ericocarpa 
Small shrub with pea - 	

i 	
- 	- Occurs n Jarrah/Banksia woodlands. 4 Useful hardy understorey plant.  

flowers, grows to O.5m. 

Caloihamnus qUadriuidus-- - Erect shrub to 2m. Open Well drained soils over limestone, . Occurs naturafly in Tuart formations and. 
coastal limestone ridges. Seed retained. 

(One-sided Bottlebrush) 	-- habit. 	- adaptable. -. . 	. 

Dryandta sessilis 
Coastal limestone belt, well drained Common in Jarrah woodlands and over coastal 

Parrot Bush) 	 - 
Erect shrub to 5m 

- 	. 
soils. 	- 	- 	 - limestone. 	 - 



Hakea prosti-ata Usually erect shrub or small 
Well drained soils over limestone. 4 

Small along the coastal limestone ridge and 
Harsh Hakea) tree to 4m. taller in valleys. Seed retained. 	. 

Kunzea eric/b/ia 
Erect shrub to 3m, drooping 
branches. 

Low lying but not waterlogged. 5 Forms dense thickets near some wetlands. 

Macrozarnia reid/li . 

Cycad palm to 1 m high. Common in Jarrah woodlands. 
4 (if seed Occurs as male and female plants. Adds 

(Zamia Palm) buried) nitrogen to soil. 

Melaleuca huege/il 
-Medium shrub to 3m, dense 

(Chenille Honeymyrtle) 
foliage, forms thickets, Limestone soils, well drained. 4 Commonly associated with Tuarts. 

• attractive, flowers. 

Phy//anthus ca/ycinus Small shrub to 30cm. Common in Jarrah woodlands. 4 Useful as a smafi, common understorey plant. 

Templeton/a retusa Erect shrub to 3.5m. Red 
Well drained soils over limestone. 3 

Found along the coastal limestone ridge. Seed 
(Cockiés Tongues) pea-shaped flowers, shed after set. 

1.3 	Ground Cover 

Hardenbergia comptoniana Climbing shrub, flowers  
All free draining soil types. 3 Common in all bushlands. Hard seeded. 

(Native Wisteria) purple to pale mauve. 

Hypocalymma robustrum - Dense shrub to 0.5m, pink Damp, sandy soils in seasonally 
5 

Attractive plant which forms dense ground 
(Swan River Myrtle) flowers, waterlogged depressions, cover and helps bind soil. 

Kenned/a prostrata A prostrate shrub, red 
AU soil types, not waterlogged. 4 

Common in all bushland areas especially after 
(Red Runner) flowers, lire. Hard seeded. 

2.0 	Plants for Seasonally Waterlogged Soils and Wetland Fringes 

2.1 	Trees 

A pan/s Ilnead folia 
Shrub to 2m, spreading Swamps, seasonally waterlogged, low 

2 
Frequents most swamps and seasonal 

habit. lying damplands. wetlands. 

A//ocasuarina obesa 
Upright tree to lOm. 

'Fringing swamps and wetlands. 
4 Associated with Salt-Water Paperbark 

(Swamp Oak) 	• Adapted to saline soils. especially near estuaries. Seed retained. 

Banks/a littoral/s 	j Medium bushy tree to 1 5m, Seasonally waterlogged areas, margins 
5 

Often associated with Flooded Gum, and 
(River Banksia) moderate growth rate. of wetlands. 	 • ' Fresh-Water Paperbark. D. 



Widespread, typically associated with 

Eucalyptus rudis 
- Tree, fast growing to 20m, 2m above. Tolerates seasonal 

All sail types from high-water level to 
5 

wetlands. Readily propagates from seed. 
Some seed shed annually but much is 

(Flooded Gum) spreading habit. inundation of root zone. retained. 

Melaleuca cuticularis 
Small slow growing tree to Saline, 	ls fringing salty wetlands and soi Commonly forms a belt of low woodland 

(Salt.Water Paperbark)' 
1 Om 	u ri ht habit 	read- p g 	$ estuaries, between open water and Tuart associations. 

ing canopy.  

Small tree to 1 2m, slow To the edges of swamps and low-lying 3 
Commonly forms closed-canopy formations in 

Melaleuca preissiana '  growth rate. seasonally .wterloggeJ soils. undisturbed situations. Originally widespread. 

Mela/euca rhaphiophylla 
Small shrubby tree to 1 2m. Swampy areas seasonally waterlogged 4 

Commonly forms dense thickets and closed-

canop y formations in swamps, seasonal 

(Swamp Paperbark) 
Slow growing, dense or inundated. wetlands and fringing open fresh water. 
foliage, 

2.2 	Shrubs  

Associated with Melaleuca preissiana  

Asfaflea fascicularis Small shrub to 1 .5m. Low lying land seasonally waterlogged. 2 

Smaft shrub to 1 5m, red Low lying areas, seasonally Rather sparsely distributed throughout its 

M / / 	a latent a e a euc 'bottlebrush' flowers, waterlogged, range. Attractive. Readily propagated. 

Me/aleuca po/yaloides Spreading shrub to 1 .5m. Low-lying areas, seasonally Not uncommon in areas suited to Melaleuca 

(Grey Honeymyrtle) White flowers, waterlogged. . preissiana. 

3.0 	Plants Suited to Permanent InundatiOn of the Root Zone 

Baumea art/culata Tall growing rush, large Permanently inundated and waterlogged 4 
Common rush of freshwater wetlands, in 
shallowwaters and near shoreline.•  

(Jointed Rush) 	" pencil-like leaves, soils. 

Rush which occurs in Permanently inundated and waterlogged 4 Common rush of freshwater wetlands.  
Juncus kraus', clUmps to im high. .. 

Medium shrub to 4m 

soils......... 	... 

Waterlo 	ed and seasonall 	inundated y 4 
Forms dense thickets in lakes and swamps 
Can..withstand permanent inundation of root 

Melaleuca ieret,fol,a 	- Spreading habit, slow wetland areas zone  
growth 



APPENDIX 4 

Cedric Street Wetland Assessment using the EPA's Bulletin 374 
"A Guide to Wetland Management in Perth 1990" 



Source: 	Environmental Protection Authority 1990. A Guide to Wetland 
Management in Perth. Bulletin No. 374, Environmental Protection 
Authority, Perth WA. 

(,EIc TRET tAJTLArJD ScSJT 
2.2 The natural attributes questionnaire 

2.2.1 Part 1A: Permanent and seasonal wetlands with well defined 
boundaries 
For wetlands with poorly defined boundaries go to Part lB (Page 12) 

I Environmental geology classification 

Does the wetland occur on the Quindalup Dunes or on a geological unit confined to a river/estuary 
floodplain? 

YES 	 Score 	5 

Score 	1 

Score 	 [I] 
Source: Refer to 1:50,000 Environmental Geology Series (see Gozzard 1982). 

Management Notes: Geological origin is one of the bases for wetland classificat ion systems. In the 
metropolitan area wetlands within these geological units are rare. 

ii Adjacent wetlands 

Are there wetlands within a 2km radius? 

G~ 	
go to question iii 

NO 	 Score ' 	 3 - go to question (iv) 

Score 	 101 
Source: Aerial photos. 

Management Notes: Refer to question (iii). 

iii Habitat diversity 

Is the composition and structure of the vegetation significantly different to that found at nearby 
wetlands? 

YES 	 Sore 	3 

Score 	1 	 -. 

Score 	 Eli 
Source: Refer to question (vi) for a listing of habitat types. Use aerial photos and field visits. 

Management Notes: A high diversity of habitats is desirable from an ecological perspective. In some 
cases this diversity is not expressed in an individual wetland, but in a series of adjacent wetlands. 

iv Drought refuge 

What is the importance of the wetland as a drought refuge for birds? 

MAJOR IMPORTANCE 	Score 	5 	 OfI 
- 	 f CALf4 

MINOR IMPORTANCE 	Score 	2 	 t ' L 	 h T'OiV 	P'( 

OTANc 	 Score 	o 
Score 	 . 	 [01 

Source: Refer to Appendix 7 and local branch of RAQU. 

Management Notes: Although waferbirds can move long distances to find suitable habitat when lakes 
dry out, it i has been shown that Perth's wetlands provide a valuable drought refuge daring the 
summer. 
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v Area of wetland 

Estimate the area of the wetland: 

>lOOha 	 Score 	5 

	

50-100ha 	 Score 	4 

25-50ha 	 Score 	3 

10-25ha 	 Score 	2 

	

Score 	1 
E~ 	 Score 

Source: Map of appropriate scale in conjunction with a grid overlay. The edge of the inundated area 
(often indicated by fringing vegetation or summer grass) should be used as the wetland perimeter for 
this calculation- 

Management Notes: As a general rule large wetlands are capable of supporting a larger variety of 
species and have a greater capacity to absorb the detrimental impacts of nearby land uses-than small 
wetlands- Where a wetland chain is severed by urban development, species diversity within individual 
lakes often declines due to a reduction in habitat diversity (see management notes Question (vi). 

vi Habitat type 

Using the list below score 1 for each habitat type represented. 

a Vegetation over 0_1 hectare in area 

large paperbarks (>25m tall) in dense clumps 

	

'I • 	 low thickets (ie < 2.5m tall). These are often Melaleuca, Astartea or Kunzea spp 

I 	• 	 paperbark fringe 	I 

fringing rushes and sedges (often Baumea and Juncea spp) 

fringing Typha (bulirush) 

samphire or sattmarsh 

V 	extensive inlake beds of sedges % 

	

I • 	 extensive inlake beds of Typha or other rushes 	% 
scattered dense clumps of rushesor sedges 

b Other habitats 

flooded grassland in winter/spring 

	

-. 	 mud flats or seasonally dry open water 

islands - natural or human made 

fringing woodland or heath (eg eucalyptus nodes or non-wetland species) 

permanent shallow open water < 50cm deep 

permanent deep open water> 50cm deep 

Score 1/2 pointfor: 

scattered paperbarks 

scattered rushes 

Score 

Source: Field visit and aerial photos.  

Management Notes: The composition, density and structure of the vegetation around a wetland has a 
major influence on the size and diversity of bird and other animal populations. The more complex the 
vegetation associations the greater the habitat diversity .  
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VII Emergent vegetation 

How much of the wetland is covered with emergent wetland vegetation? 

If 40-60% Score 5 

If 30-40% or 60-70% Score 4 

If 20-30% or 70-80% Score 3 

If 10-20% or 80-90% Score 2 

If <10% or Score 1 

Score 	 [II 

Source: Aerial photos and field visit. 

Management Notes: A wetland which provides both open water and emergent vegetation is likely to 
fulfil the biological requirements of a greater range of species. For example, wateibirds need emergent 
vegetation for breeding and open water areas for feeding. 

viii Adverse water quality 

Has adverse water quality been reported in the last two years or observed on the current inspection? 
For example the presence of oil slicks, algal blooms or botulism in waterbirds. 

5 

2 

1 

0 

No aspect Score 
observed 
or reported 

A single Score 
eve nt/aspect 
observed or 
reported 

Several aspects Score 
observed or 
reported 

Three or more Score 
aspects 
observed or 
reported 

£e.,kcJ ,uirie#t 4 	4sce Jeve- 

Score 	 [I 

Source: Reid suivey, discussion with local residents, and local government authority. 

Management Notes: 

1 	Water quality varies significantly throughout the year with problems most evident in summer and 
often undetectable during winter. 

2 	The presence of macroalgae and/or large numbers of epiphytes is often an indication of poor 
water quality. An epiphyte is a non parasitic plant that relies on other plants for physical support. 

3 	Good water quality is important, particularly for invertebrates. If there is evidence of pollution 
(from heavy metals, pesticides and nutrients etc) measures should be taken to alleviate the 
prOblem. 

ix Drainage 

a 	Are there drains directing water into or out of the wetland? 

go to (b) (c) and (d) 

NO 	 Score 	5 - go to question (x). 
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b 	If the drain(s) only directs water into a wetland, use the table below to determine, the lake's 
susceptibility to nutrient pollution. This is achieved by: 

I 	calculating the surface area of the wetland (refer to question v); 

selecting the 'wetland surface area category' in the left hand side of the table below that 
most closely approximates the lake being studied; and 

iiii note the 'drainage catchment area' value for that category (right hand side of table). 

If the area of the catchment for the wetland being assessed exceeds the specified value in the 
right hand side of the table: 

1 — goto(c) 

If the area is less than the catchment area value: 

Score 	4—goto(c) 

Wetland surface area category (ha) Drainage catchment area (ha) 

200 700 

100 .350 

75 263 

50 175 

25 88 

c 	If the drain(s) was constructed to maintain water levels in the lake or to support wetland 
vegetation 

Score 	3— goto(d) 

d 	If the drain(s) was constructed to dry out the wetland 

Score 	0 

Score 	(a+b+c+d) 	 II] 

Source: Field inspection and visit to local government authority. 

Management Notes: Sudace water run-off entering wetlands via drains is often polluted. Nutrient 
inputs from this source should ideally be monitored for several years before determining the most 
approprI.tc means of managing algal and insect problems.  

x Adjacent nutrient sources 

a 	Are there alternate nutrient sources that could affect the water quality in the wetland? 

For 	 orll awn and/or grazing property fertilised on a seasonal basis; 
gi,tc twithin lOOm of the wetland agncultural development with high nutrient output 
such as feedlots and sheep holding yards nearby etc. 

CD go to (b) and (C) 

NO 	Score 5 - go to question (xi) 

The table was prepared on the basis of a. phosphorus assimilative capacity of 0.35 grams of phosphorus per 
square metro of wetland water area per annum, and a runoff rate of 1kg of phosphorus per hectare of catchment 
per annum. Further details about the table can be obtained from the EnvironmentaJ Protection Authority. 
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b 	If there is only one source? 

Score 	2 

If more than one source? 

Score 	0 

Score 	 [0] 
Source: Field inspection and visit to the local government authority. 

Management Notes: Recent research has demonstrated that large quantities of nutrients enter 
wetlands via surface wafer drains. 

xl Area of wetland modified 

What proportion of the wetland, within boundaries taken as 50m from the edge of the inundated, area, 
has been modified by landfill, paving, cultivated gardens/playing fields, irrigated agriculture, grazing, 
weed invasion, mining etc? 

0-10% 	 Score 	5 

11-20% 	 Score 	4 

21 -30% 	 Score 	3 	 - 

31 - 40% 	 Score 	2 

Score 	1 

Score 	 [Ii 

Source: Aerial photos and maps. 

Management Notes: See question (xiii) 

xii 	Reserve area 

Is the size of the (potential) reserve containing the wetland large enough to ensure that conservation 
values can be protected from the impacts of surrounding land uses. To determine this divide the area 
of the wetland by the area of the reserve surrounding the wetland. If the outcome of the computation 
is: 

<0.1 	 Score 	5  rør.#Q- gr,eevI'l k 	ç 'P 

0.1 -0.25 	 Score 	4 
alreAks  Colf 	 of 

Score 	3 

0.5 -0.75 	 Score 	2 	 Arta6 
04 Wek',4 

0.75 - 1.0- 	 Score 	1 	
A'cA- 

Score 	 • 	 [3] 

Source: Aerial photos and maps - If there are not formal boundaries around the wetland use fence 
lines, roads or natural features of the landscape for the calculation (see management notes below). 

Management Notes: Wetlands with large buffer zones are less likely to be degraded by the impact of 
surrounding land uses than those with small buffer zones. The size of buffer zones should, be 
determined according to the physical and ecological properties of the individual wetland and the 
purpose for which it is being managed. Property or reserve boundaries used in the above'computa(ion 
should be at least 50m from the wetland edge. If less than 50m make a note in the report. 

xiii 	Native vegetation buffer 

What percentage of the wetland perimeter has a buffer of native vegetation 50m or wider along it? 

100-90% 	 Score 	10 

89- 80% 	 Score 	8 
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89-70% 	 Score 	6 

69-60% 	 Score 	4 

59 - 50% 	 Score 	2 	
- 

G~) 	
Score 	1 

Score 	 [H 
Source: Aerial photos. 

Management Notes: Native vegetation has a beneficial effect on water quality and aesthetics and is 
essential for wetland fauna. A clear management objective for all wetlands, should be to ensure there is 
vegetation cover where it would normally occur. Limited clearing may be acceptable at some sites if 
management procedures ensure that weed invasion is controlled and applied nutrients are prevented 
from leaching into the ground water or reaching the wetland through surface low. 

2.2'> Part 1B: Seasonal and episodic wetlands with poorly defin' 
bouidaries 

I Enviro 

Does the v 
floodplain? 

YES 

NO 

ental geology cIassifcation 	
. 	 / 

nd occur on the Quindalup Dunes or on a geological unit confined Va river/estuary 

Score 	5 
Score 

score 

Source: Refer to 1:50,00 Environmental Geology Series (see Gozzard 982). 

Management Notes: Geolo cal origin is one of the bases for wet/a classification systems. In the 
metropolitan area, wetlands wi in these geological units are i-are. 

if Adjacent wetlands 

Are there wetlands within a 2km radiu ? 
YES 	 go to question ii 
NO 	 Score 	3 	go to questi (iv) 

Score 	 [ I 
Source : Aerial photos. 

Management Notes: Refer to questiOn (iii). 

ill Habitat diversity 

Is the composition and structure of the 	getation si ificantly different to that found at nearby 
wetlands? 

YES 	 Score 
NO 	 Score 	1 

Score 	 [ I 
Source: Refer to question (iv) 1 r a list of habitat types. Use aerial pho s and field visits. 

iv Habitat type 	- 

Using the list below scor one for each habitat type represented 

(maximum score 10) 

a Vegetation o r 0.1 hectare in area. 

large pa erbarks (>2.5m tall) in dense clumps 

low t kets (ie <2.5m tall). These are often Melaleuca, Astartea or Kunzea spp 
pa rbark fringe 

I nging rushes and sedges (often Baumea, Juncea spp) 
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fringing Typha (bulirush) 

\ 	samphire or sattmarsh 

\ extensive inlake beds of Typha or other rushes 

\scattered dense clumps of rushes or sedges 

b Othe\habitats 

fio\dedgrassland in winter/spring 

mudats or seasonally dry open water 

islandI— natural or human made 

fringing koodland or heath (eg eucalyptus nodes or non-wetland species , 

permanen\shallow open water < 50cm deep 

permanent ep open water> 50cm deep 

Score 1/2 point for \ 
scattered paperr1cs 

scattered rushes \ 
Sco 

Source: Reid visit and aerial ofos. 
Management Notes: The comjIsition, density and structure of 
major influence on the size and versify of bird and other anir 
vegetation associations, the greate'the habitat diversity. 	/ 
v Drainage 	 \ 
Are there drains directing water into or t of the 
YES 	 Score 	0 

NO 	 Score 	5 

Score 
SOurce: Reid inspection and visit to local gov 

Management Notes: Surface water run-off r 
inputs from this source should ideally be on 
appropriate means of managing algal and sect 

I 

vegetation around-a wetland has a 
populations. The more .complex the 

authority. 
wetlands via drains is often polluted. Nutrient 
for several years before determining the most 

9ms. 

vi Area of wetland modified 

What proportion of the wetland, witfn boundaries taken 
has been modified by landfill, paEhQ, cultivated qarden 
weed invasion, mining etc? 	/ - 

0-10% Score/ 5 

11-20% Scoy 4 

21-30% S96re 3 

31-40% Icore 2 

>40% /Score 1 

50m from the edge of the inundated area, 
aying fields, irrigated agriculture, grazing. 

Score 

	\50mwider 

Source Aerial pp6tos and maps

Management y6tes: See question (vii)

vii 	Na)1e vegetation buffer 

What pelentage of the wetland perimeter has a buffer of native veget long it? 

100- % Score 	5 

89-~% Score
7i70% 	 Score 	3  

19-60% 	 Score 	2 
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Source: Aerial photos 
Management Notes Native 

tai(or wet!anc 	
ation has a beneficia 	n water qualify and aesthetics and is 

essen 

 manaeent wcedures en: rethat weed invs fl IS CO ntrolled and a::plied nut rientsa 	nt ed 

ar management objective for all w 	hould be to ensure there is 
vegetatibn~ normally occur. Limited c/earing may be ac 	at some sites if 

i?ôi leaching into the ground water or reaching the wetland through surface flow. 

2.3 Human use questionnaire 

I 	Aesthetics 
Does the wetland possess any of the following attributes? (score appropriately) 

Lithe, if any, artificial noise Score 2 

Understorey mostly intact Score 2 

Few, or no, toads or buildings obvious Score 2 
from wetland 

Steep ridge visible as part of the scenery Score (1) 	 -. 	- 

Ridge accessible giving view of wetland Score 

Wetland is a lake and open water easy Score 1 
to view 
A section of wetland exists where few Score 1 
people visit 

Score (total of above) 	[2] 
Source: Field survey. 

Management Notes: A management plan should try to ensure that these attributes are preseived or 
enhanced by proposed developments. 

II HistorIcal and archaeological features 

Does the wetland have any of the following historical or archaeological features? 

registered Aboriginal relics or sacred sites 

pioneer relics/operations 	 -No ç,j4 

National Estate/Trust listings 	 eoLctc'd 
If two or more (of the above) 	 Score 	5 	 ••o+. bep- 
If one 	 Score 	3 	of 
Otherwise 	 Score 	0 

Score 	 Eel 
Source: Field survey, local government authoritys. National Trust, WA Museum - Department of 
Aboriginal Sites. 

Management Notes: Strategies for the protection and/or preservation of historical and archeological 
features should be clearly defined in the management plan for the wetland. 

Ill Security of, wetland 

What is the cutrent vesting of the land containing the wetland 

A Class Re'ser'4 for conservation and recreation 	Score 	5 
or Metropolitan Region Scheme reserve for Parks 	 0 

and Recreation owned by the Department of 
Planning and Urban Development or 
local government authority 
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Other class of reserve - vested Score 3 
System Six recommendation 
unvested or on private properly 

Other class of reserve - unvested Score 2 

Other (eg private or vacant Crown land) Score 
Score 

lv Protection groups 

Does the wetland have active protection groups? 

One or more 	 Score 5 

ups 	 Score 0 

Score 
	

101 

v Passive recreation 

Is the wetland used for any of the following passive recreation activities? 	V  

If yes, score 1 for each 

nature study/bird watching 

education (school or other educational interest within 500m) 	 - - 

picnic and /or barbecue facilities 

conservation of flora (refer to maps) 

conservation of fauna (refer to maps) 

protection and preservation of other attributes 

recognised research site 

- biological 

- archaeological 

—other 	 V 

recognised tourist venue 

Score 	 E1 
Source: Field surveys, maps, road directories, State and local government department and residents. 

Management Notes: Damage such as trampling, erosion and destruction of vegetation should be 
noted during the field visit. 

vi Active recreation 

Is the wetland used for any of the following active recreational activities? If yes, score 1 for each. 

walkingfjogging or cycling 	
- V 

horse riding 

trail bike riding 

playground 

sports grounds 	 V 

model boats 

golf course 	 V 

canoeing/rowing 

power boating/skiing 	 V 

swimming 

Score 	 [0] 
Source: State and local government recreation departments. 

Management Notes: Damage from current activities should be recorded during the field survey and 
reported to the appropriate authority/s. 
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vii 	Other human uses 

Is the wetland used for any of the following purposes? (Score 1 for each) 

agricultural activities (grazing, horticulture etc) 

O 	mining (check for mining leases) 	 A 4ci+ EscrQ c4 o 	L.4(.e'4ce 

o 	existinglpropose5d service corridors (SEC WA, roads, etc) 
water supply 

O 	proposed urban/housing use 	
S. 

private purposes other than described above 	 1__. 
Score 	 [] 	IO1tA( 

Source: Field survey, maps and State and local government departments. 

Management Notes: The compatibility of the above activities with conservation values should be 
considered during the formulation of a management plan. It may not be practical to achieve all 
management objectives, and land use priorities will have to be decided. 

ae  
2.4 Supplementary questionnaire 	 . 	M4 

4: 
p1e Uce 

This questionnaire is used to determine the most appropriate management category for a wetland 
where the natural attributes and human use score falls in the "transition zones" in the graph in 
Appendix 6. 	 * 

If the answer is YES in question i (below) the wetland should be moved to the managemnt category 
to the right. 

If NO, move to left. 

if the answer to either ii or iii is YES, move upwards; if NO move downwards. 

i Species rarity 

Are rare species of animals or plants present or are there communities represented which have a 
limited distribution? 

Source: Department of Conservation and Land Management, local government authorities, 
conservation groups, literature searches. 

Management Notes: Wetlands supporting rare and endangered species should be given priority 
when allocating resources for the formulation of management plans and implementätioñof field 
works. 

U Effect on land values 

Does the wetland significantly enhance real estate values and land rates around it? le, does the 
wetland add more than 10% to the value of nearby houses? 	 -. 

Source: local government authoritys, estate agents. 

Management Notes: The enhancement of real estate values is a legitimate reason for increased 
expenditure on the active management of a wetland. 

lii Human use 

Do more than 100 people visit the wetland each week? 

Source: Extended field surveys. State and local government recreation departments. 

Management Notes: This question provides a good measure of the need for human use 
management. 
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APPENDIX 5 

Southern Wetland Assessment using the EPA's Bulletin 374 
"A Guide to Wetland Management in Perth", 1990 



Source: 	Environmental Protection Authority 1990. A Guide to Wetland 
Management in Perth. Bulletin No. 374, Environmental Protection 
Authority, Perth WA. 

SOrnE9i V4LPD A5SE5cM' •  
2.2 The natural attributes questionnaire 

2.2.1 Part 1A: Permanent and seasonal wetlands with well defined 
boundaries 
For wetlands with poorly defined boundaries go to Part lB (Page 12) 

i Environmental geology classification 	 - 

Does the wetland occur on the Quindalup Dunes or on a geological unit confined to a river/estuary 
floodplain? 

YES 	 Score... 	5 

Score 	1 

Score 	 •111 
Source: Refer to 1:50,000 Environmental Geology Series (see Gozzard 1982). 

Management Notes: Geological origin is one of the bases for wetland classification sys.tems. in the 
metropolitan area wetlands within these geological units are rare. 

ii Adjacent wetlands 

Are there wetlands within a 2km radius? 

go to question iii 

NO 	 Score 	3 - go to question (iv) 

Score 	 101 

Source: Aerial photos. 

Management Notes: Refer to question (iii). 

iii Habitat diversity 

Is the composition and structure of the vegetation significantly different to that found at nearby 
wetlands? 

YES 	 Sóore 	3 

- 	 Score 	1 

Score 	 1%] 

Source: Refer to question (vi) for a listing of habitat types. Use aerial photos and field visits. 

Management Notes: A high diversity of habitats is desirable from an ecological perspective. In some 
cases this diversity is not expressed in an individual wetland, but in a series of adjacent wetlands. 

iv Drought refuge 

What is the importance of the wetland as a drought refuge for birds? 

MAJOR IMPORTANCE 	Score 	5 

MINOR IMPORTANCE 	Score 	2 	 I 
Score 	0 

Score  

Source: Refer to Appendix 7 and local branch of RAOU. 

Management Notes: Although waterbirds can move long qistances to find suitable habitat when lakes 
dry out, it has been shown that Perth's wetlands provide a valuable drought refuge duriig the 
summer. 
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V Area of wetland 

Estimate the area of the wetland: 

>lOOha 	 Score 	5 

50-100ha 	 Score 	4 

25-50ha 	 Score 	3 

10-25ha 	 Score 	2 

(ED 	Score 	1 

Score 	 El] 

Source: Map of appropriate scale in conjunction with a grid overlay. The edge of the inundated area 
(often indicated by fringing vegetation or summer grass) should be used as the wetland perimeter for 
this calculation. 
Management Notes: As a general rule large wetlands are capable of supporting a larger variety of 
species and have a greater capacity to absorb the detrimental impacts of nearby land uses than small 
wetlands. Where a wetland chain is severed by urban development, species diversity within individual 
lakes often declines due to a reduction in habitat diversity (see management notes Question (vi). 

vi Habitat type 

Using the list below score 1 for each habitat type represented. 

a Vegetation over 0.1 hectare in area 

large paperbarks (> 2.5m tall) in dense clumps 

low thickets (ie < 2.5m tall). These are often Melaleuca, Astartea or Kunzea. spp 

paperbark fringe 

fringing rushes and sedges (often Baumea and Juncea spp.) 

fringing Typha (bullrush) 

samphire or sattmarsh 

extensive inlake beds of sedges 

extensive inlake beds of Typha or other rushes 

• scattered dense clumps of rushes or sedges 

b Other habitats 

	

.1. 	flooded grassland in winter/spring 

	

-. 	mud fiats or seasonally dry open water 

islands * natural or human made 
fringing woodland or heath (eg eucalyptus nodes or non-wetland species) 

permanent shallow open water < 50cm deep 

permanent deep open water> 50cm deep 

Score 1/2  point for: 

	

* 	scattered papérbrks 

scattered rushes 

Score 	 [5] 

Source: Field viit and aerial photos. 
Management Notes: The composition, density and structure of the vegetation around a wetland has a 
major influence on the size and dwOrsity of bird and other animal populations. The more complex the 
vegetation associations, the greater the habitat diversity. 
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vii Emergent vegetation 

How much of the wetland is covered with emergent wetland vegetation? 

If 40-60% Score 5 

If 30-40% or 60-70% Score 4 

If 20-30% or 70-80% Score 3 

If 10-20% or Score 2 

if <10% or >90% Score 1 

Score 	 [L.J 

Source: Aerial photos and field visit. 

Management Notes: A wetland which provides both open water and emergent vegetation is likely to 
fulfil the biological requirements of a greater range of species. For example, waterbirds need emergent 
vegetation for breeding and open water areas for feeding. 

viii Adverse water quality 

Has adverse water quality been reported in the last two years or observed on the current inspection? 
For example the presence of oil slicks, algal blooms or botulism in waterbirds. 

No aspect 	 Score 	5 
observed 
or reported 

A single 	 Score 	2 
event/aspect 	 Oiljj clgc'ks,, 
observed or 
reported 

Several aspects 	 Score 
observed or 

Three or more 	 Score 	0 
aspects 
observed or 
reported 

Score 	 [II 

Source: Field survey, discussion with local residents, and local government authority. 

Managem8lJt Notes: 	 - 	- 

1 	Water quality varies significantly throughout the year with problems-most evident in summer and 
often undetectable during winter. 

2 	The presence of macroalgae and/or large numbers of epiphytes is often an indication of poor 
water quality. An epiphyte is a non parasitic plant that relies on other plants for physical support. 

3 	Good water quality is important, particularly for invertebrates. If there is evidence of pollution 
(from heavy metals, pesticides and nutrients etc) measures should be taken to alleviate the 
problem. 

ix Drainage 

a 	Are there drains directing water into or out of the wetland? 

YES 	 go to (b), (c)and (d) 

Score 	5 - go to question (x). 
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b 	If the drain(s) only directs water into a wetland, use the table below to determine the lake's 
susceptibihty to nutrient pollution This is achieved by 

i 	calculating the surface area of the wetland (refer to question v) 

Ti 	selecting the wetland surface area category in the left hand side of the table below that 
most closely, approximates the lake being studied; and 

iiii note the 'drainage catchment area' value for that category (right hand side of table). 

If the area of the catchment for the wetland being assessed exceeds the specified value in the 
right hand side of the table: 

Score 	1 - go to (C) 

If the area is less than the catchment area value: 

Score 	4 .- go to (C) 

Wetland surface area category (ha) Drainage catchment area (ha) 

200 700 

100  350. 

75 263- 

50 175 

25 88 

10 35 

c 	If the drain(s) was constructed to maintain water levels in the lake or to support wetland 
vegetation 

Score 	3 - goto(d) 

d 	If the drain(s) was constructed to dry out the wetland 

Score 	0 

Score 	, (a+b+c+d) 	 [51 
Source: Field inspection and visit to local government authority. 

Management Notes: Surface water run-off entering wetlands via drains is often polluted. Nutrient 
inputs from this source should ideally be monitored for several years before determining the most 
appmpriaie means of managing algal and insect problems. 

x Adjacent nutrient sources 

a 	'Are there alternate nutrient sources that could affect the water quality inthe wetland? 

For example, rubbish tips or landfill; lawns and/or grazing property fertilised on a seasonal basis; 
septiá tanks within lOOm of the wetland; agricultural development with high nutrient output 
such as feedlots and sheep holding yards nearby etc. 

If YES 	go to (b) and (C) 

N 	 Score 5 - go to question (xi) 

* The table was prepared on the basis of a, phosphorus assimilative capacity of 0.35 grams of phosphorus per 
square metre of wetland water area per annum, and a runoff rate of 1kg of phosphorus per hectare of catchment 
per annum. Further details about the table can be obtained from the Environmental Protection Authority. 
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b 	If there is only one source? 

Score 	2 se" 	kc,*.uipec 

c 	If more than one source? 

Score 	0 

Score 	 [01 
Source: Field inspection and visit to the local government authority. 

Management Notes: Recent research has demonstrated that large quantities of nUtrients enter 
wetlands via surface water drains. 

xi Area of wetland modified 

What proportion of the wetland, within boundaries taken as 50m from the edge of the inundated area, 
has been modified by landfill, paving, cultivated gardens/playing fields, irrigated agriculture, grazing, 
weed invasion, mining etc? 

0-10% 	 Score 	5 

11-20% 	 Score 	4 

21-30% 	 Score 	3 

31-40% 	 Score 	2 	 - 

Score 	1 

Score 	 [I] 
Source: Aerial photos and maps. 

Management Notes: See question (xiii) 

xii 	Reserve area 

is the size of the (potential) reserve containing the wetland large enough to ensure that conservation 
values can be protected from the impacts of surrounding land uses. To determine this divide the area 
of the wetland by the area of the reserve surrounding the wetland. If the outcome of the computation 

<0.1 	 Score 	5 

0.1 -0.25 	 Score 	4 

0.5 	 Score 	3 

0.5 - 0.75 	 Score 	2 	 - 

0.75 - 10 	 Score 	1 	 - 

Score 	 (3] 
Source: Aerial photos and maps - If there are not formal boundaries around the wetland use fence 
lines, roads or natural features of the landscape for the calculation (see management notes below). 

Management Notes: Wetlands with large buffer zones are less likely to be degraded by the impact of 
surrounding land uses than those with small buffer zones. The size of buffer zones should be 
determined according to the physical and ecological properties of the individual wetland and the 
purpose for which if is being managed. Property or reserve boundaries used in the above computation 
should be at least 50m from the wetland edge. If less than 50m make a note in the report. 

xiii 	Native vegetation buffer 

What percentage of the wetland perimeter has a buffer of native vegetation 50m or wider along it? 

100-90% 	 Score 	10 

89- 80% 	 Score 	8 
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89-70% 	 Score 	6 

69-600/6 	 Score 	4 	 jtJa4-l4f 
5% 	 Score 	2 	 To 	2-1 

Score 	1 

Score 	 [I] 
Source: Aerial photos. 

Management Notes: Native vegetation has a beneficial effect on water quality and aesthetics and is 
essential for wetland fauna. A clear management-objective for all wetlands should be to ensure there is 
vegetation cover where it would normally occur. Limited clearing may be acceptable at some sites if 
management procedures ensure that weed invasion is controlled and applied nutrients are prevented 
from leaching into the ground water or reaching the wetland through surface flow 

2.2.2 Part 1B: Seasonal and episodicwetlands with poorly detiØ'ed 
boundaries 

I

\th 

nmental geology classification 
Dotetland occur on the Quindalup Dunes or on a geological unit confine oa river/estuary 

YES 	 Score 	5 

NO 	 Score 	1 

Source: Refer to %1:5 , O Environmental Geology Series (see Gozza 1982k 

Management Notes: G'èqlogical origin is one of the bases for wetld classification systems. In the 
metropolitan area, wetland\within these geological units are rare. / 

ii Adjacent wetlands 	 / 
Are there wetlands within a 2km rius?  
YES 	 go to questq-iii - - 	.•. 	- / 
NO - - 	 Score 	"k- go- to que9tl6n (iv)-  

Score 	 / 
Source : Aerial photos. 	 N 
Management Notes: Refer to question (iii) 

/ 
Ill Habitat diversity 

	/egetation Is the composition and structure of the 	"jgnificantly different to that found at nearby 
wetlands?  
YES 	 Score 	/ 3 

NO 	 Score / 1 

Score  
Source Refer to question (iv)/6r a list of habitat types Use aerial p tos and field visits 

lv Habitat type  
Using the list below sco'one for each habitat type represented 

(maximum score 10),/ 

a -Vegetation 3hr 0.1 hectare in area.  

large pØerbarks (>25m tall) in dense clumps 

- 	low t kets (ie <2.5m tall). These are often Melaleuca, Astan'ea or Kunzea spp - - - 

- 	pa/erbark fringë 	 - 

f(inging rushes and sedges (often Baumea, Juncea spp) 
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\ fringing Typha (bullrush) 
amphire orsaltmarsh 

eensive inlake beds of Typha or other rushes 
scaered dense dumps of rushes or sedges 

b Other hLItats 
fLooded"ra 
mud flats 
islands—r 
fringing woo 

permanent 
permanenti 

Score 112 point for 
scattered papiai 
scattered rushes 

Score \ 

Source: Reid visit and aerial phofo. 
Management Notes: The compositidp, 
major influence on the size and di verè I 
vegetation associations, the greater the 

v Drainage 
Are there drains directing water into or out of the 
YES 	 Score 0 \ 
NO 	 Score 	5 

Score 
Source: Reid inspection and visit to local gove, 
Management Notes: Surface water run-off dn 

om inputs from this source should ideally be qi 
appropriate means of managing algal and i(sect 

El 
authority. 
wetlands via drains is often polluted. Nutrient 

several years before determining the most 

;sland in winter/spring 
seasonally dry open water 
qural or human made 
diand or heath (eg eucalyptus nodes or non-wetland species 
;hallow open water < 50cm deep 
leep\pen water > 50cm deep 

density and structure of 
y of bird and other anhi' 
'ta bitat diversity. 	/ 

( 	 * 
vegetation arounda wetland has a 
populations. The, more ompIex the 

vi Area of wetland modified / 

What proportion of the wetland, with,it boundaries taken as 
has been modified by landfill, pavg, cultivated gardenslp 
weed invasion, mining etc? 	/ 
0-10% 	 Score/ 	5 
11-20% 	 Scor/ 	4 
21-30% 	 Sc/re 	3 
31 -40% 	 6ore 	2 
>40% 	' /Score 	I 

/ Score 
Source: Aerial ph,Øos and maps. 
Management N9les: See question (vii) 

from the edge of the inundated area, 
fields, irrigated a9riculture, grazing, 

vii 	Native vegetation buffer 
What percntage of the wetland perimeter has a buffer of native vegetation 50m or 

ioo-994' 	' 	Score 	5 
89-I 	 Score 	4 

79'70% 	 Score 	3 

69 - 60% 	 Score 	2 

along it? 
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- 50% 	 Score 	1 

	

Score 	0 

	

core 	 [1 
Source: Aerial photos. 
Management Notes: Native vegetation ha 	neficial effect on water quality and aesthetics and is 
essential for wetland fauna. A cle 	agement o j veJr all wetlands should be to ensure there is 
vegetation cover whet - 	uld normally occur. Limited clea 	be acceptable at some sites if 
manageme 	edures ensure that weed invasion is controlled an 	- nutrients are prevented 
r 	c ing into the ground water or reaching the wetland through surface flow. 

2.3 Human use questionnaire 

I 	Aesthetics 
Does the wetland possess any of the following attributes? (score appropriately) 

Little, if any, artificial noise Score 2 

Understorey mostly intact Score 2 

Few, or no, roads or buildings obvious Score 2 
from wetland " Steep ridge visible as part of the scenery Score 1 

J Ridge accessible giving view of wetland Score 1 

Wetland is a lake and open water easy Score 1 

to view 
A section of wetland exists where few Score 1 
people visit 

Score (total of above) 	12J 
Source: Field survey. 
Management Notes: A management plan should try to ensure that these attributes are preserved or 
enhanced by proposed developments. 

i4-o. 	on4J 

if two or more (of the above) 	 Score 	5 

If one— 	 Score 	3 	
- 

Otherwise 	 Score 	0 

Score 	 [01 
Source: Field survey; local government authoritys, National Trust, WA Museum - Department of 
Aboriginal Sites. 
Management Notes: Strategies for the protection and/or preservation of historical and archeological 
features should be clearly defined in the management plan for the wetland. 

ill Security of wetland 

What is the current vesting of the land containing the wetland? 

A Class Reserve for conservation and recreàtion 	Score 	5 
or Metropolitan Region Scheme reserve for Parks 
and Recreation owned by the Department of 
Planning and Urban Development or 
local government authority 

14 

II Historical and archaeological features 

Does the wetland have any of the following historical or archaeological features? 

registered Aboriginal relics or sacred sites 

pioneer relics/operations 

National Estate/Trust listings 



Other class of reserve - vested 	 Score 	3 
System Six recommendation 
unvested or on private property 

Other class o eserve - unvested 	 Score 	2 

Other (e privater vacant Crown land) 	 Score 	1 

Score 

lv Protection groups 

Does the wetland have active protection groups? 

One or more 	 Score 5 

(ups 	 Score 0 

Score 
	

[01 

v Passive recreation 

Is the wetland used for any of the following passive recreation activities? 

If yes, score 1 for each 

nature study/bird watching 

education (school or other educational interest within SOOm) 

picnic and for barbecue facilities 

conservation of flora (refer to maps) 

conservation of fauna (refer to maps) 

protection and preservation of other attributes 

recognised research site 

- biological 

- archaeological 

—other 

recognised tourist venue 

Score 	 IQ] 
Source: Field surveys, maps, road directories, State and local government depailment and residents. 

Management Notes: Damage such as trampling, erosion and destruction of vegetation should be 
noted during the field visit. 

vi Active recreation 

Is the wetland used for any of the following active recreational activities? If yes, score 1 fQr each. 

walking/jogging or cycling 

horse riding 

trail bike riding 

playground 

sports grounds 

model boats 

golf course 

canoeing/rowing 

power boating/skiing 

swimming 

Score 	 [] 
Source: State and local government recreation departments. 

Management Notes: Damage from current activities should be recorded during the field survey and 
reported to the appropriate authority/s. 
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vii 	Other human uses 

Is the wetland used for any of the following purposes? (Score 1 for each) 

agricultural activities (grazing, horticulture etc) 
f$ V 	mining (check for mining leases) 

/ 	existing/proposed service corridors (SECWA, roads, etc) 

water supply 

V 	proposed urban/housing use (J$t. 10.LI 	5 
private purposes other than described above A 	11t 

Iv Score [3] 
Source: Field survey, maps and State and local government departments. 

Management Notes: The compatibility of the above activities with conservation values should be 
considered during the formulation of a management plan. It may not be practical to achieve all 
management objectives, and land use priorities will have to be decided. 

2.4 Supplementary questionnaire 
This questionnaire is used to determine the most appropriate management category for a wetland 
where the natural attributes and human use score falls in the "transition zones"n ttle graph in 
Appendix 6. 	 - 

If the answer is YES in question i (below) the wetland should be moved to the management category 
to the right. 

If NO, move to left. 

If the answer to either ii or iii is YES, move upwards; if NO move downwards. 

Species rarity 

Are rare species of animals or plants present or are there communities represented which have a 
limited distribution? 

Source: Department of Conservation and Land Management, local government authorities, 
conservation groups, literature searches. 

Management Notes: Wetlands supporting rar,and endangered species should begiveq.,priority 
when allocating resources for the formulation of management plans and implemenatidfóf field 
works. 

II Effect on land values 

Does the wetland significantly enhance real estate values and land rates aroundt? le, does the 
wetland add more than 10% to the value of nearby houses? 

Source: local government authoritys, estate agents. 

Management Notes: The enhancement of real estate values is a legitimate reason for increased 
expenditure on the active management of a wetland. 

Iii Human use 

Do more than 100 people visit the wetland each week? 

Source: Extended field surveys. State and local government recreation departments. 

Management Notes: This question provides a good measure of the needfor human use 
management. 
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