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1. Introductmn

The purpose of this paper is to clearly doﬁne the current position taken by the Envuonmental
Protection Authority about the protection and management of lakes and wetlands on the Swan
Coastal Plain. Section 2 'gives the background to this position by: describing the policy
framework within which this position is sét (Section 2.1); defining wetlands (Section 2.2
discussing some problems of terminology (Sccuon 2.3); and, detailing the reasons why Iakes
and wetlands are importantand in need of protection (Section 2.4).

Section 3 begins with a summary of the five elements of the Authority's wetland protection
strategy (Section 3.1) The following sub-sections give details of these elements as follows:
Section 3.2 deals with the conservation reserve system; Section 3.3 describes the
Environmental Protection (Swan Coastal Plain Lakes) Policy 1992; Section 3.4 deals with the
key elements of Bulletin 374; Section 3.5 describes the relationship between the Lakes EPP and
Bulletin 374; and Section 3.6 describes agencies which have responsibilities (including the
Environmental Protectlon Authonty) for protccnng iakes and wct}ands where dcvelopment is to
proceed. _

Section 4 describes work being carried out by other government agencies and research
institutions relevant to wetland protection and management. Section 4.1 gives an overview of
the work. Section 4.2 details the wetland mapping and classification work being co-ordinated
by the Water Authority of Western Australia. Section 4.3 is a discussion of the relationship
between this work and the Environmental Protection- Authority's position on lakes and
 wetlands. :

2. -Background

2 1 Policy framework for this position paper

Since its establishment in 1971 the Environmental Protection Authonty has con51stcntly
recognised the mieed to conserve lakes and wetlands. There are four key Bulletins that relate
pnmanly o Envn*t}mhental Protection Authority wetland pohcy issues: ;

¢ Bulletin 27 Guidelines to the conservation and management of wotlands in Western
Australia; :

*..Bulletin 79 - Wetlands - Guidelines for protection and management

- Bulletin 227 - Draft Guidelines for Wetland Conservation in the Perth Metropohtan Area;
and . :

+ Bulletin 374 - A guldo to 1dent1fy1ng wetiand management objectives in the Perth
Metropolitan Area .

In addition, there are the Environmental Protecuon Authorlty Systems ‘Red Books", which

include recommendations for the reservation and protection of the Western Australia’s ‘natural
environment including important wetlands, and the Environmental Protection (Swan Coastal
Plain Lakes) Policy 1992, or Lakes EPP.

The Authority's stategy for protecting lakes and wetlands has the following key elements:
+ set broad principles for wetland conservation (Bulletins 27 and 79; '

+ identify those wetlands so important that it is necessary to ensure their on- going protection,
mostly through reservation (EPA Systems "Red Books"); _

¢ develop a guide for 1dent1fy1ng specific management objectives for the protection of those
lakes and wetlands (on both private and publicly owned land) under the most pressure from
development - lakes and wetlands on the Swan Coastal Plam particularly in and near the
Perth Metropolitan area (Bulletin 374);
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¢ give statutory proiection, through an Environmental Protection Pohcy, to an xmportant and
easily defined set of Swan Coastal Plain Lakes (Lakes EPP), ,

¢+ through the environmental review process recommend that where development causes the
loss of valuable wetland functions they be replaced by construction of new wetlands or
rebabilitation of degraded ones; and

+ identifying a clear inter-govermment agcncy proccss for the protection and management of
the lakes and wetlands to guide df;:cxsmn making in areas which are the province of local and
state planners. :

Section 3 gives spemﬁc detaﬂs of each of the above elements.

2.2 Definition of wetlands -

For the purposes of this document, a wetland is defined as an area of permanent, seasonal or
mtermittent inundation; whether naturai or otherwise; fresh bracklsh or saline; static or
flowing. .

This paper focuses on static (lentic) wetlands which typically mcludc lakes, swamps marshes
and dams. : S

This deﬁmuon mcludes areas of land that are mtermmently waterlogged and may or may not
have surface water. These areas are commonly known as damplands and palusplains and are
ecologically important in supporting vegetaﬂon and habitats which differ from those in other
wetland types. .

Excluded from this definition are areas such as flooded playing fields and roadways which
typically do not support plant or animal life.

2.3 Terminology — types of wetlands

There is some confusion regarding the names used to descnbe the different types of wetlands
on the Swan Coastal Plain, particularly lakes. The Lakes EPP defines a lake as a wetland with
surface water of at least 1 000 squarc metres at the first of December 1991 (the first day of
surnmer). This highly specific definition is required to meet the statutory requuemcnts of the'
legally enforceable Environmental Protection Policy.

Environmental Protection Authority Bulletin 227 defines a lake as a wetland dominated by open
water (rather than emergent vegetation), whether permanent, seasonal or ephemeral. :

Recent work by C. A. Semeniuk, (Semcnmk 1987), defined a lake as a basin wetland
permanently mundatcd 1rrespect1vc of vegetation cover. o

For the purposes of this position paper, the following names will be used:

+ Policy lake - those wetlands covered spcc1f1cally by the Environmental Protectlon (Swan
Coastal Plain Lakes) Poilcy‘ 1992

o wetlands - all other wetlands.

2.4 The values of Swan Coastél‘ Plain lakes and wetlands —
defining wetland functions

Wetlands are valuable assets because they carry out a nﬁmbcr of 1mportant processes, cither
ecological (b1010glcal and chemical), hydrological or social. These process can be called
wetland "functions", and are described below.
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Ecological 3
+ the food webs that include plants and animals and micro-organisms;
* drought refuges for waterbirds;

« provision of summer feeding areas for trans-equatorial migratory wading birds which are the
subject to international agreement (to achieve this a range of wetland types needs to be
protected and controls placed on surrounding land uses);

o habitais for plants, animals or communities considered to be rare or of resmcted occurrcnce‘
or distribution; :

» limited capacity to assimilate loads of nutrients, other pollutants, sediment and litter; and
« index of environmental quality " * changes in water levels; -

* putrient cmichment;

* changes in wetland vegetation.

Hyvdrological

« Wetlands act as compensatmg or retention basins during storms and hence have a flood
control function. The vegetation fringing lakes and wetlands act, to a certain extent, ag filters
which assimilate nutrients, sediments -and pollutants in surface runoff from adjoining land.

Social |
* cultural and heritage

* .recreation ‘

» nature study

e education

« access to wildhife, and

» aesthetic considerations’

3. The Envnronmental Protection Authority's Wet]and
protectlon strategy

3.1 Broad framework — Bulletins 27 and 79

In 1977 the (then) Depértmcnt of Conservation and Environment published ‘Guidelines for the
Protection and Management of Wetlands” which established the broad principles for wetland .
protection. These guidelines were revised in 1980 as Bulletin 79 and had two purposes:

+ to provide input into the education of the broader public; and

+ to help planners, developers, local authorities and land owners to ensure on- gom g protection
of remaining lakes and wetlands.

- They established. important management and protection principles that are to apply to all
wetlands throughout Western Australia and have been accepted by the Environmental Protection
Authority through subsequent publications, including Bulletin 227. By necessity the Guidelines
were general in their approach and non-statutory in their application. o _

3.2 Conservation reserve system

The Environmental Protection Authority considers that an adequate and represeniative system of -
reserves should be set aside for the conservation of flora, fauna and landscape. Such reserves
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should be properly managed and given security commensurate with their conservation value.
The ntegrity of such reserves should be maintained. Activities that damage the conservation
values of reserves should be prohibited — regardless of whether the actwmes are in or outside
TESCIVES, :

In 1972 the Authority initiated a study of the conservation values of Western Australia. It
divided the State into 12 systems and made recommendations on conservation within each. This

work led to the publication in red-covered books of recommendations for conservation reserves
in WA. .

The System ¢ 'Red Book' deals with the Perth metropolitan regton and its hinterland. It differs
from the other 'Red Books’ in that 1t makes recommendations not only for public land but also
private land.

The first two Red Books covering Systems 4 and 8 to 12, and 1, 2, 3 and 5 received
unqualified endorsement by Government in February and October 1976 respectively. The
System 7 recommendations were released in September 1981 and were accepted by
Government as a guide for the establishment of conservation reserves in the Kimberley. In
March 1984, the Government accepted the general principles of the System 6 Red Book and
approved of the progressive implementation of the locality specific recornrnendatlons as far as
possible. : e

The Authority considers all Red Book' recommended areas as potentially S1gmf1cant for
conservation and carefully scrutinises any development which threatens their values.

The requirements of wetland conservation can extend beyond reserve or wetland boundaries.
Land activities within a catchment can adversely impact on a wetland through changes in water
level and water quality. This does not mean that development should not occur, or that public
acquisition of private land is nf:cessarily required. Development should proceed in a manner that
protects the wetland reserve's environmental values, and is best controlled through the planning
Process.

- 3.3 The Environmental Protection Authority's statutory policy on
- lakes

The Environmental Protection (Swan Coastal Plain Lakcs) Policy was gazetted in December

1992 and prohibits unauthorised filling, mining, drainage into or out of, and effluent discharge

into lakes. This policy applies to those lakes on the Swan Coastal Plain that are shown in green’
on Department of Land Administration Miscellaneous Plan No 1815. ,

F.andowners with such lakes on their property were advised durmg policy development of their
inclusion in the policy and its implications. ‘

Unauthorised filling, mining, drainage into or out of, and effluent discharge into these lakes can
result in prosecution under Part'V (Sections 49(1) 65(1) or 55(1), 58(i) of the Environmental
Protection Act, 1986).

Wetlands protected by this policy have the highest level of protection under the Environmental
Protection Act. There is a presumption against approving developments that are likely to cause
filing, mining, drainage into or out of, and effluent discharge into these lakes.

3.4 Environmental Protection A'utho'r.i:ty guidelihes for management
of Perth's lakes and wetlands (Bulletin 374)

In 1986 the Environmental Protection Authority released for public comment Bulletin 227
‘Draft Guidelines for Wetland Conservation in the Perth Metropolitan Area’. These guidelines
aimed to assist in identifying valuable attributes and ecological functions of wetlands in the
vicinity of Perth on the Swan Coastal Plain; and to provide direction on establishing
management priorities which would protect the conservation values, gcological funcuons and
human use values of wetlands in the region.
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Bulletin 227 included a wetland evaluation method (in the form of a questionnaire) which
sought to establish the values of individual wetlands. The identificd values ¢ould then be
translated into a broad management framework within which a wetland should be viewed by
land-uses planners and managers as well as the broader community.

Public submissions were received on the draft gmdehnes and extensive field testmg of the
wetland evaluation method was undertaken in conjunction with the Water Authority and
Murdoch University. In 1990 the guidelines were released in final form as Environmental
Protection Authority Bulletin 374 * A guide to wetland management in Perth’. :

The modified wetland evaluation method outlined in Bulletin 374 (called from here on.as the
Authority's wetland evaluation method) has now been applied to most of the wetlands from
Gingin to Mandurah. This 1nfoxmauon 1s available in dlgltal form from the Water Authoriiy of
Western Australia. :

The Environmental Protection Authority's wetland evaluation method is based on the principle
that wetlands have a number of natural and human use attributes which can be assigned a score
which when added together detemnne the environmental value of the wetland.

A two dimensional process takmg account of the natural and human use attribute scores 18 then
applied to place the wetland into one of five management categories requmng different
management priorities. These management categones '

+ High conservation (category H) - These wetlands score highly on both natural and human
use attributes.

+ Conservation (category. C) - These wetlands pnrnanly score highly on the natural attributes
scale. -

+ Conservation and recreation (category O - for open space) - These wetlands primarily score
highly on the human use scale.

+ Resource enhancement (category R) - These wetlands score moderately on both natural a.nd
human use attrlbutes

+ Multiple use (category M) - These wetlands score poorly on both natural and human use
attributes. '

The Authority's wetland evaluauon method 1s relatively simple to use and can be done using a
combination of desk work (using maps and aerial photography) and limited field checks. It
does not require a wetland expert 1o carry out the evaluation and the intent of the different
management categories is readily understandable.

The evaluation method cannot be used for wetlands outside its described area, and it works
better in urban areas than in rural settings. However, the principles contained in the document
that all wetlands have value but different management priorities is applicable to other paris of
Western Australia.

Since the publication of Bulletin 374, some further fine tuning of the evaluation method has
occurred, and some minor changes to the text made. Bulletin 374 has been updated as Bulletin
686 and released at the same time as this Bulletin. This fine tuning should not greatly alter the
results of the application of Bulletin 374 undertaken to date although particular care should be
taken with the results for areas of extensive wetlands.

The Environmental Protection Authority has mtenswely promoted the use of the wetland
evaluation method by metropolitan local authorities in particular so that they may make use of it .
planning and management of wetlands in their aréa, and to assist them in considering
development proposals affecting wetlands. Encouragement of its use has also been made to
State Government ‘instrumentalities whose operatidhs may affect wetlands, as well as
developers and their consultants in the formulation of their development plans.
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3.5 Relationship between statutory policy for lake protection and
wetland management guidelines

Bulletin 686 provides a framework for the identification of management objectives for wetlands-
in the defined region to ensure their natural and human-use values are maintained or improved.
It is an advisory document, whereas the December 1992 Swan Coastal Plain Lakes Policy
ensures that any nominated lake, regardless of its wetland evaluation management category, is
automatically protected from unauthorised filling, mmmg, changes to drainage or dlrect effluent
discharge.

3.6 Protecting lakes and wetlands through environmental review —
identifying responsibility.

The Environmental Protection Authority requires developments that have poten‘ual for
significant environmental impacts to be subjected to environmental review to ensure
environmental impacts are manageable.

Environmental review of development proposals that may affect wetlands is undertaken in the
context of the Authority’s previous statements of principle and more specific guidelines on
wetland management and protectlon as well as the Env1ronmental Protection (Swan Coastal
Plain Lakes) Policy 1992.

The Authority does not assess all developments which are Iikcly to impact on every wetiand,
recognising that other agencies have a role to play in wetland protection. Those most concerned
are the deparmments of Planning and Urban Development and Conservation and Land
Management and the Water Authority of Western Australia. Local authorities and the
community are also involved m reaching decisions about the best use of remaining wetlands.

Impacts on wetlands fall into two major categories: direct impacts through filling, mining,
draining or polluting; and indirect impacts where loss of native vegetation or contamination of
groundwater in the catchment could affect wetland water quality and waier levels.

The Authority uses environmental review to protect wetlands against impacts as follows:

. pfoposals which may result in filling, draining, mining or polluting of lakes nominated for
protection in the Environmental Protection (Swan Coastal Plain Lakes) Policy gazetted i
- December 1992;

» representative wetland areas recommended for protection in the Sysiem 6 and other 'Red
Book' reports, other conservation reserves, areas recommended for reservation by the
Department of Conservation and Land Management, and regional open space set aside for
conservation,

« wetlands with rare vegetation communities not adequatcly rcpresentcd i reserves, Or rare
flora and fauna (and their habitats); and :

+ wetlands recognised by international agreement because of their 1mp0rtance primarily for
waterbirds and their habitats.

The Policy Lakes of the Swan Coastal Plain have the hlghESt level of protection through the
Environmental Protection Policy.

The Authority expects that the planning agencies Wlll manage developments that are likely to
have indirect impacts on these wetlands. Advice can be provided to planning agencies on these
matters so that they can be incorporated in broader land-use planning and management
proposals.

Generally, pmposals affecting wetlands in categories other, than those i1sted are not subject to
the Environmental Protection Authority environmental review progess, but the Authority works -
in the knowledge that agencies-and proponenis recognise that wetlands have special values in
assessing possible uses. .
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To assist this process, the Authority provides general advice on use and management of these
areas and generic guidehines are in preparation.

--------

The Environmental Protection Authority also continues to disseminate mformatmn 1o agenc1es '
which make decisions affectmg wetlands, particulaly Iocal authorities. N

The Environmental Protection Authonty also works in the knowledge that, in assessing the -
impacts of proposed developments, planning and management agencies will ensure proponents .
provide information about the impacts on wetlands, including measures to minimise their - -
environmental effect.

4, Current initiatives and future work

4.1 Overwew

There have been increasing efforts in the past 20 years to protect wetlands: Much more is
known about the requirements and movements of wildlife populations and our knowledge of
how aquatic ecosysterns work is- improving. With the increase in knowledge has come greater
appreciation of the value of wetlands and a better understanding of how they can be better
managed to conserve their ecological, hydrological and social functions.

- In 1990, the Environmental Protection Authority, in conjunction with the Water Authority of
Western Australia, released Bulletin 266 called "Jenny Arnold's Perth Wetlands Rcsource_'
Book™. This was a six volume report written by the late Dr Jenny Arnold pr0v1dmg resource
information about the wetlands of the Perth Metropolitan Region,

The Environmental Protection Authority, the Water ‘Authority and the Land and Water
Resources Research and Development Corporation (formerly the Australian Water Resources
Advisory Council) have integrated and co-ordinaied wetland research and since 1987 have
funded five wetland research projects:

+ Wetland classification based on the quality of the water and the ammal communities;
» The effects of altered water levels.on wetland plants; |

. An assessment of the value of different types of wetlands for waterbirds;

« Interactions between wetlands and grpundwater; and

. Effectsrof seasonal dry—in-g and nutrient enrichment of the wetland mvertebrates.
The aims of each of these studies are hsted in Appendix 1.

Addmonally the wetlands of the Pexth rcgmn have been mapped usmg a wetland classification
system designed by C. A. Semeniuk. In a joint project the V & C Semeniuk Research Group,
the Water Authority and the Department of Land Administration have refined wetland boundary '
definition and classification. -

The findings of the research projects will be published in a seven- volume edition, expected in
September 1993, The results wﬂl be integrated into a report that will be useful for wetland °
Managers. ‘ -

To further assist local authonues and other agencies with an interest and role 10 play in looking
after wetlands on the Swan Coastal Plain the Environmental Protection Authority and the Water
Authority are preparing wetland ‘atlases’ showing the boundaries of environmental protection
policy lakes, wetland evaluation roanagement categories, System 6 recommendation areas and
the wetlands mapped by the Semeniuks. These atlases will be distributed to Iocal authontlcs m
the Perth metropolitan region in 1993, ° :

In December 1992 the State Government, through the Integratcd Catchmem Managf:mcnt
Coordinating Group and the Department of Conservation and Land Management, released a
draft "Wedand Conservation Policy for Western Australia” for public comment. Officers from
the Authority provided input to the draft. The final policy has not been released.
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4.2 Water Aﬁthority ‘co-ordinated wetland mapping and
classification systems |

The Water Authority has recently mapped wetlands of the Perth region from Wedge Island to
Dunsborough. These maps show the original wetland resource of Perth, about two thirds of
which has been lost through filling and draining. A broadsheet of Perth’s wetland resource has
been printed by the Water Authority, and is available also in digital form from the Water
Authority.

Preliminary management objectives for 2000 of Perth’s remaining wetlands have been
determined using Environmental Protection Authority Bulletin 374 based on the Water

Authority of Western Australia mapping. This has been co-ordinated by the Water Authority

with advice from the Gnangara Mound Technical Advisory Group and the Western Australia -
Water Resources Council. Evaluations were carried out over four years by environmental
science students at Murdoch University, Environmental Protection Authority staff and by
consuitants Joan Payne, Jan Rodda and Garry Middle. The Environmental Protection Authority -
and the Water Authority are soon to publish a broadsheet which depicts the management
categories for these 2000 wetlands and the location of the Swan Coastal Plain Policy Lakes.
The Water Authority also has the information on the wetland management categories available
in digital form.

4.3 The relationship between the Water Authority work and the
Environmental Protection Authority's wetland protection strategy

The Environmental Protection Authority recognises that the work on wetland mapping co-
ordinated by the Water Authority is an important initiative in protecting the lakes and wetlands
of the Swan Coastal Plain. However, some problems have arisen in the subsequent application
of the Authority's wetland evaluation method for the "extensive” wetland areas found mainly on
the east of the Coastal Plain (on the Pinjarra Plain and in the inter-dunal swales of the
Bassendean Dunal System). ‘

The evaluation method allocates a single management category to each wetland. ‘This works
well for wetlands with well defined boundaries, but has been found to be 1 mapproprlate for the
extensive wetlands.

These wetlands can be very large, covering tens of square kilometres. The Pinjarra Plain is
arguably one large wetland covering hundreds of square kilometres. There are sections of many
of these extensive wetlands which have been severely degraded, through a combination of
clearing of native vegetation and draining, to allow for agricultural activities. These degraded
areas have few if any wetland ecological or social functions, although they may have some
hydrological function in that water may be present at or near the surface for some of the year.

Rather than allocate a single management category to each extensive wetland, it is more
appropriate that these wetlands are sub-divided into homogeneous umt% based on vegetation
cover and a separate management category given to each unit, -

~The units that are severely degraded with only hydrological functions will be allocated
managenent Category M through the Bulletin 686 process. Where development is proposed to
take place in these areas, the key issue is the management of the water and the associated off-
SHe impacts. :

The work by the Water Authority in applying the Authority's wetland evaluation mcthod 1o
these extensive wetlands should be seen as a preliminary allocation of management categorics.
Detailed fieldwork will enable appropriate management categories to be allocated to the various
units, and appropriate management objectives identified.
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5. Summary

The Environmental Protection Authbnty has had a long-term interest in wetlands and has taken
and will contmue to take the following key initiatives to seck their protecuon and management.

*

Setting of broad principles for wetland protection through Bulletins 27 and 79;

Legal protection of lakes through the Environmental Protection (Swan Coastal Plain
Lakes) Policy; _

Identification of wetlands of conservation 31gmﬁcance Wthh should become part Of
the reserve system through the ‘Red Books’;

Formulation and application of Bulletin 686 (including’its questlonnalre) to assist
people in identifying management obgectwes for Wetlands on the Swan Coastal -

Plain (the updated Bulletin 374) L

Dissemination of wetlands’ atlases o Iocal authonuas to assist in the protectlon and
mz-magement of these areas (to be completed i in 1993), o :

- Contribution to wetlands research to improve our kn@wledge about how wetlands
- work and the implications of this information for management (to be completed by

September 1993); and

Using environmental review to protect 1mportant wetlands where developmcnt is
proposed.

This Swrategy represents the Environmental Protection Authority's current position, and has
evolved through the Authority’s long history of working for weétland protection. The Authority -
may decide that, as new initiatives are implemented, the Strategy may have to be revised-to
reflect the effectiveness of these programmes. The effectiveness of new initiatives and this
Strategy will be reviewed in 12 months time, and a rev1sed strategy released should the

Authorty consider this is rcquared : :

6. Reference

Semeniuk, C. A. (1987) Wetlands of the Daﬂmg System A geomorphic approach to habitat
classxﬁcauon J. Roy. . WA, 69, 95-112.

7. Glossary of terms

The definitions given here are as they relate to wetlands and their useage in this Bulletin,

Term/word definition

Attribute

Characteristic used to describe a wetland - eg size, dwersu:y and
depth of water.

Dampland A basin wetland where the soil is Seésonally waterlégged.

Episodic wetlands Wetland with surface water for a period of time but not every year.

Extensive wetland Large seasonally waterlogged wetlands found on the east of the
Swan Coastal Plain, found typically on the Pinjarra Plain and the
Bassendean Dunal system.

Function Ecological (biological and chermnical), hydrological or social process

carried out by a wetland - eg food web and flood control.

Gazetted rare species  Species Gazetted Endangered under the Wildlife Conservation Act.
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Hydrological function

Lake (as used in EPA
Bulletin 227) :

Lake (Semeniuk,

1987)
Lentic wetland
Lotic wetland

Palusplain -
Pinjarra Plain

Policy/EPP lake

Rare species
Seasonal wetdands
Sumpland
Swamp

Value
Wetland

Wetland processés that are related to water only - flood control,
and drainage '

A wetland dominated by open water (ratber than emergent
vegetation}, whether permanent, seasonal or ephemeral.

A basin wetland permanently inundated irrespective of vegetation
COVET. _

Wetland where the water is stationary - a lake or swamp.

‘Wetland where the water is moving - strears and rivers.

A wetland typically flat rather than in a basin where the soil is
seasonally-waterlogged - typical of the Pinjarra Plain.

Poorly drained flat area stretchmg from the foot of the Scarp to the

Bassendc&n duncs con31st:1ng of clay sediments mixed Wlth sand.

A Swan Coastal Plain wetland with surface water of at least 1 000

square metres at the first of December 1991 (the first day of
summer) protected by the Envuonmental Protecuon (Swan Coastal
Plamm Lakes) Policy 1992.

-Species not gazetted under the Wildlife Conservation Act, but listed

on the Department of Conservaﬁon and Land Management's
Reserve List. L

Wetland with surface water for only part p_f the year.

A basin wetland seasonally inundated irrespective of vegetation
COVEr.

A wetland dominated by emergent vegetanon (rather than open
water), whether permanent, seasonal or ephemeral.

The importance of a wetland as expressed in terms of its functions.

An area of permanent, seasonal or intermittent inundation, whether
natural or otherwise; fresh, brackish or saline; static or flowing. .

10



Appendix 1

Current wetland research projects



The Water Authority of Western Australia, the Environmental Protection Authority and the
Land and Water Resources Research and Development Corporation have been instrumental in
integraung and co—ordmatmg wetiand research and have funded five wetland research projects.

These are:

1) Wetland classification based on the quallty of the Water and the
animal communities
Aims; -

» To classify the different types of wetlands in the Perth area,

+ To determine relationships between invertebrate communities and the quality of the
water,

¢+ To design a monitoring programme, and

¢ To determine water quality standards and spemflc management stratcgles for the
urban wetlands.

Undertaken by Dr Ron Rosich at the Water Authorlty, and Dr Jenny Dav1s and Dr Stuart
Bradley at Murdoch University.-

i) The effects of altered water levels on wetland plants
Aims:

o To study the effects of changing water levels on the survival of individual spccms'
of common wetland plants,

« To study the effects of changing water levels on the composmon of wetland plant
communities, and

+ Todevelopa model which will help predict the effects of changing water levels.
Undertaken by Prof Arthur McComb and Dr Ray Froend at Murdoch university.

ii) An assessment of the value of different types of wetlands for
waterbirds. '
Aims: A
» To find out which waterbirds use different types of wetlands, in what sort of
~ numbers and at what time of year,
« To identify what makes a wetland good or bad for waterbirds,

« To predict the effect of changes in a wetland, especially water depth, on its use by
waterbirds, and

¢+ To determine how often birds move between different fypes of wetlands.

Undertaken by Dr Stuart Halse and Dr Andrew Storey at the Department of Conservation and
Land Management, and by Mr Rodney Vervest of the Royal Australasian Ornithologists Union.

iv) Interactions between the wetlands and the groundwater
Aims: '
o To understand how groundwater moves into and out of wetlands,
+ To define the zone upstream of a wetland which supplies groundwater o the



weﬂand,

¢ To test predictions about interactions between wetlands and the groundwater by
measuring concentrations of chemical tracers in and around wetlands, and

o To develop computer models for studying groundwater flow in and" around
wetlands. o

Undertaken by Dr Lloyd Townley and Dr Jeffrey Turner at the CSIRO Dlvxsmn of Water
Resources.

v) Effects of seasonal drying and nutrient enrichment on the
wetland invertebrates -
Aims:
« To study how seasonal drying affects the wetland mvertebrates
» To find out how nutrient enrichment affects thc invertebrates, ,
+ To discover when the invertebrates need water in the wetlands and for how ldng,
+ To determine how the invertebrates survive when the wetlands are dry.
Undertaken by Dr Jenny Davis and Ms Shirley Balla at Murdoch University.
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| Protection Authority. June 1991, Bulletin 529.
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“Beeliar Market
-Garden
Swamp No 3

Landfill, Lot 23" Fawcett Road, Munster. M Tolich. Report and
recommendations of the-Envitonmiental Protectlon Authority. October 1991, ;
Bulletin 586.

Brixton Street
Wetland

Proposed Urban Development of Lots 35 and 48, Brixton Street, Kenwick,
City of Gosnells. St Joseph’s Properties and Dudley & Dwyer Limited.
Report and recommendations of the Environmental Protection Authority. July
1992 Bulletin 635

Brixton Street

Subdlwsmn Concept Plan and Design Lots 37 and 47 Brixton Street,

Wetland Kenwick. Homeswest. Report and recommendations of the Environmental
' Protection Authority. September 1991, Bulletin 577.
Careniup - Careniup SWamp Development - Gwelup. AV Jennings Homes. Report and
recommendations of the Environmental Protection Authority, July 1987.

| Swamp

Butletin 290.

Egret Swarmp.

Dampier - Perth Natural Gas P1pel1ne Proposed Bunbury Extension. Report

La Porte - and recommendations by the anuonrnental Protectzon Authonty, September
1983. Bulletin 148.
Herdsman | Floreat Lakes Residential Development North West Sector Herdsman Lake.
Lake .]-Report and recommendations of the Environmental Protection Authority,
- | November 1988. Bulletin 360.
Herdsman Herdsman Lake - Glendalough Open Space. Report and recommendauons of
Lake the Environmental Protection Authority. September 1989. Bulletin 405.
Herdsman Herdsman Lake - South East Sector Proposals. State Planning Commission.
Lake - Report ahd recommendations by the Environmental Protection Authority,
June 1986. Bulletin 263.
Herdsman Herdsman Park Estate. Report and recommendations by the Environmental
Lake Protection Authority, March 1982. Bulletin 111.
Lake Special Rural Rezoning, Subdivision and Development - Lot 2 Swan Loc
Badgerup 934, 2383, 2482 and 2829, Badgerup Road, Wanneroo. V Mobilia and M
D'Uva and the City of Wanneroo. Report and recommendations of the
_ Environmental Protection Authority. Novemebr 1991. Bulletin 592.
Lake Chifton Proposals for Irrigated Agriculture on the Eastein Shoreline of Lake Clifton,
' Waroona. Report and recommendations of the Envlronmental Protecuon
Authority. April 1591, Bulletin 512, . ;
Lake | Tailings Pond Rehabilitation Project and Effluent Management System
Cooloongup | Upgrade, Baldivis. Western Mining Corporation Ltd. Report and
recommendation of the Environmental Protectmn Authority. January 1991.
Bulletin 489
1ake _Mmm g Diatomaceous Earth at Lake Gnangara Wanneroo Magic Soil Pty 14d.
{ Gnangara Report and recommendations of the Environmental Protectlon Authonty J une
‘ 1990. Bulletin 438, .
Lake Special Rural Subdivision and Development, Portion Swan Loc 887; S_iydney
Gnangara Road, Gnangara. Midland Brick Company Pty Ltd. Report and |
recommendation of the Enwronmentai Protection Authority. Aprﬂ 1991.
Bulletin 515.
Lake Monger Landfill for Future Widening of the Mitchell Freeway at Take Monger Main

Roads Department. Report and recommendations of the Environmental
Protection Authority. June 1990. Bulletin 439.
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M 14 wetland | Application for Miming Lease 70/423, Bullsbrook. Westralian Sands Lid.
: ~ | Report and recommendations of the Environmental Protection Authority. June

1991, Bulletin 536. :

M8 wetlands Amalgamatlon of Lots, Gnangara (System 6 Recommendation M8). AM &
M A Stampalia. Report and recommendation of the Environmental ProteCUOn
Authority. November 1990. Bulletin 453.

McCarley ~ Mineral Sands Road Study - Sues Road to Capel. Main Roads Department.

Swamp Report and recommendations of the Envxronmental Protection Authority.
August 1991, Bulletin 573. :

Neerabup Well Licence Application, Nowergup. Report and recommendation of the

National Park | Environmental Protection Authority. November 1990. Bulletin 466.

wetlands : : '

North Lake Report and Analysis by the Environmental Protection Authority on Farrington

Road - North Lake. Consideration of Additional Information Arising from
Public Submissions. Department of Conservation and Env1r0nment October
1984. Bulletin 179. :

Port Kennedy
wetlands

Port Kennedy Regional Recreation Centre. Report and recommendations of
the Environmental Protection Authority. September 1989. Bulletin 298.

Spectacles and
Hymus

Proposed Harvey - Kwinana 330KV, Transmlssmn Line. State Energy
Commission of Western Australia. Report and recommendations of the

Swamp Environmental Protection Authority, July 1988. Bulletin 338.

Torrdit- Carbon Products from Peat Project Lake Muir Nature Reserve. Magnet

Gurrup Industries Pty Ltd. Report and recommendations of the Env1r0nmental

Lagoon Protection Authority. July 1990. Bulletin 440.

Unnamed Development Proposal Lot 500 Rowley Road Banjup - Waterfowl Reserve |.

wetland and Special Rural Service Centre. Samcon WA Pty Ltd. Report and
recommendations of the Environmental Protection Authority. Febmary 1992.
Bulletin 609.

Unnamed ‘ Murrayﬁcld Airpark and Resort Cornplex Royal Aero Club of WA &

wetlands Hawkview Holdings Pty Ltd. Report and recommendation of the
Environmental Protection Authority. July 1992. Builetin 639. '

Various Eastern Corridor-Major Roads Study. Report and recommendations of the

wetlands Environmental Protection Authority. April 1989. Bulletin 380.

Various Environmental Protection Authority Comments on Planning for the Future of

wetlands the Perth Metropolitan Region. Report and recommendations of the
Environmental Protection Authority. September 1989. Bulletin 404.

Various Proposed Kwinana I'reeway Extension (1homas Road to MRS Boundary).

wetlands State Planning Commission. Report and recommendations of the
Environmental Protection Authority, December 1988. Bulletin 365.

Vartous Proposed Transmission Line Corridor Northern Lerminal Substaton to Pinjar

wetlands Gas Turbine Power Station. Report and recommendations of the
Environmental Protection Authority. December 1989. Bullctm 420.

Various Thomsons Lake Urban Development Revised South Jandakot Dramagc

wetlands Management Plan Ministerial Condition 2. Report and recommendations of

the Environmental Protection Authority, March 1990. Bulletin 429,
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[Various- | Thomsons Lake Urban Structure Study and South Jandakot Development

wetlands Water Resources Management Plan. Ministerial' Condition 2. Report and.
.| recommendations of the Enwronmental Protection Authomy July 1989
_ o ’Bulletm 388.. ‘ , : ‘
Various Thomsons Lake Urban Stmcture Study and South Jandakot Development
wetlands - | Water Resources Management Plan. Report and recommendations of the
' | Environmental Protection Authority, May 1987. Bulletin 277. L
Yangebup | Beeliar Park Cathohc School Development. Catholic Education Office. Report_
Lake and recommendations of the Envm)nmental Protection Authonty July 1992 ,
' Bulletin 636. . . e _
“Yangebup _ Yangebup - Road Rea.hgnment Clty of Cockburn' Report and

Lake- recommendations of theé Environmental Protection Authonty November}

{: 1990. Bulletin 475.

Yeal Swamp Application for Mining Leases 70/378 and 707379, Yeal S\%zamp Mz I Rule,
o Mr H Horton, Mr & Mrs Hines and Mr P Rule. Report and recommendations
of the Environmental Protection Authority. June 1991, Bulletin 535.

9.5 Assessments in ‘the Peel-Harvey Coastal Plain catchment

Commercial Development, Peel-Harvey. The Swan Coastal Plamn Catchment of the Pecl- Harvey
Estuary. Commercial Rezoning, subdivision and Development of Lot L-Murray Location 5,
Corner Oakleigh Drive and Old:Coast Road, Erskine. Town & Country, WA Building Society.

Report and recommendauons of the Env1ronmenta1 Protection Authority. August 1991. Bulletm
| 563 o : N

Coodanup Developmem Report and reeommendatlons of the Env1ronmenta1 Protectlon
Authority, August 1987, Bulletm 296.

Estuary Deepening Cox, Bay, Falcon, Melyu Austraha Pry Ltd. Report and recommenda‘uons of
the Envu‘onmemal Protection Authomy Iuly 1991 Builetm 549. ‘

‘Extension of Estuary Toreshore Reclamation Assoc1ated with Construction of the Dawesvﬂle :

Channel - Change of Environmental Condition. Department of Marine & Harbours. Report and
recommendation of the-Environmental Protection Authority. Au gust 1692, Bulletin 640,

Extension 1o Yunderup Canals Estate. Pecl Waterways Pty Lid. Report and recommendanons of
the Environmental Protection Authority. June 1991, Bulletin 541. :

Extractive Industry - Lot 242 Corio Road, Pinjarra. Mr. P Gangemi. -Report and
recommendations of the Environmental Protection Authority. August 1991. Bulletin 568.

Talls Head Wéterways Project. Report and recommmendations by the Environmental Pfotection
Authority, December 1982, Bulletin 129. .

I gated Agncultural Proposals. Report and recommendanons of the Env1ronmental Protectlon
Authority. November 1990. Bulleun 462. . . ; ,

Mandurah Channel Dredging. Department ot Marme and Harbours Report and

recommendations by the_ Environmental Protection Authority, Parts 1, 2 and 3, November

1985. Bulleurl 231,

Mandurah Quay, Peel Inlet Mandurah. Forx Pty Lid. Report and recommendations of the
Environmental Protection Authonty December 1990. Bulletm 488.

Market Garden, Tots Yangetu Road Keysbrook Hort1 (Internanonal) Pty Ltd. Repoxt and

recommendations of the Environmental Protection Authority. February 1992, Bulletin 613

Marron Farm, Baldivis. TD Kryszon and D I Drysdale ‘Report and recommendanons of the
Environmental Protection Authority. November 1990. Bulletin 456 :
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Murray River Waterfront Development, South Yunderup Report by the Environmental
Protection Authority, October 1982, Bulletin 122.

New Conventional sprinkler Irmgated Agricultural Proposals in the Swan Coastal Plain,
Catchment of the Peel-Harvey Estuary. Position statement and report and recommendations of
the Environmental Protection Authority. November 1990. Bulletin 449

Peel Inlet' - Harvey Estuary Management Strategy Stage 2 ERMP. Reports and
recommendations of the Environmental Protection Authority, November 1988. Bulletin 363.

Peel Inlet and Harvey Estuary Management Strategy - Stage 2. Change to Condition relating to
timing of preparation of an Environmental Protection Policy. Report and recommendation of the-
Environmental Protection Authority. N.[ay 1990. Bulletin 431

Peel Inlet and Harvey Estuary Management Strategy - Stage 2. Change to Conditions relaung o
assessment of proposals and establishment of development guidelines for the Coastal Plain
Catchment of the Peel-Harvey Estary. Report and recommendations of the Environmental
Protection Authority. July 1991. Bulletin 543.

Peel Inlet and Harvey Estuary Management Strategy. Report and recommendations by the
Environmental Protection Authority. Assessment Report of Stage 1 ERMP, December 1985.
Bulletin 243.

Pornt Grey Project. Mallina Holdings Ltd. Report and recommendations of the Envuonmental
Protection Authority, March 1988. Bulletin 306. .

Port Mandurah Development - Esplanade (Mandurah) Pty Ltd. Report and recommendations of
the Enwronmental Protection Authority. May 1989. Bulletin 378.

Proposed Murray Lakes Golf Complex and Residential Estate. Sun Land Pty Ltd. Report and
recommendations of the Environmental Protection Authority. May 1989. Bulletin 385.

Proposed Turf Farm, Liddelow Road, Banjup - Gazon Pty Ltd. Report and recommendatmn of
the Environmental Protection Authority. June 1990. Bulletin 428,

Residential Development, Pecl-Harvey. Swan Coastal Plain Catchment of the Peel-Harvey
Estuary. Residential Rezoning, subdivision and development of Lot 79 Tuart Road, Sherwood
Park, Mandurah. Hacalong Pty Ltd. Report and recommendatlons of the Environmental
Protection Authority. Adgust 1991, Bulletin 561.

Residential Development, Peel-Harvey. Swan Coastal Plain Catchment of the Peol- -Harvey
Estuary. Various proponents. Report and recommendatmns of the Enwronmental Protecuon
Authority. December 1990. Bulletin 478.

Rural Residennal Development Jandakot Water Mound. Rural residential rezomng, subdwlsmn
and development of Lot 418 Liddelow Road, Banjup. Landcorp and the City of Cockburn.
Report and recommendations of the Environmental Protectlon Authonty September 1991.
Bulletin 576. _

Rural Restdential Development, Peel-Harvey. Jandakot Underground Water Pollution Control
Area. Special Rural Rezoning and Subdivision, Lot 673 Hope Valley Road, Mandogalup. Mr
Alan Ernesteine and the Town of Kwinana. Report and recommendations of the Envn"onmental
Protcetion Authority ;

Rural Residential Development, Peel-Harvey. Special Rural Rezoning subdivision and
| development Lot 21 Lakes Road, Stakehill. Colonial Development Corporation and the Shire of
Murray. Report and recommendations of the Environmental Protection Authonty August 1991.
Bulletin 556.

Rural Residential Development Peel-Harvey. Swan Coastal Plain Catchment of the Peel-
Harvey Fstuary. Rural residential rezoning, subdivision and development of Lots 395 and 400
Beenyup Road, Jandakot. Report and recommendatlons of the Envnonmental Protection

Authority. August 1991. Bulletm 553. '

*¥vill




Rural Residential Development, Peel-Harvey. Swan Coastal Plain Catchment of the Peel-
Harvey Estnary. Special Rural Rezoning, Subdivision and Development of Lot 683, Lyon
Road, Mandogalup. Pan Holdings Pty L.td and the Town Of Kwinana. Report and
recornmendations of the Environmental Protection Authority. August 1991. Bulletin 559

Rural Residential Development, Peel-Harvey. Swan Coastal Plain Catchment of the Peel-
Harvey Estuary. Special rural rezoning subdivision and development Lot 52 Braddock Road,
Wellard. Report and recommendations of the Envnonmcntal Protection Authority. August
1991. Bulletin 560. '

Rural Residential Development Peel Harvey Swan Coastal Plain Caichment of the Peel-
Harvey Estuary. Vartious Proponents. Position statement and report and recommcndanons of
the Environmental Protection Authonty December 1990.:Bulletin 482.

{ Rural Subdivision and D_evelopmcnt, Peel-Harvey. The Swan Coastal Plain Catchment of the
Peel-Harvey Estuary. Rural subdivision of Lot 2 of Peel Estate Lot 820 Corner of Utley and
Wescott Roads, Serpentine. K& S Kiely. Report and recommendations of the Environmental
Protection Authority. August 1991. Bulletin 566. :

Rural Subdivision and Development, Pecl Harvey The Swan Coastal Plain Catchment of the
Peel-Harvey Estuary. Rural subdivision of Lots 51, 52, 115, Part 714 Randell Road,
Mundijong. Messrs PH & A Hector. Report and recommendatlons of the Environmental
Protection Authority. August 1991. Bulletin 565. :

Rural Subdivision and Development, Peel-Harvey. The Swan Coastal Plain Catchment of the
Peel-Harvey Estuary. Rural subdivision of Lots 106 and 107 of Peel Estate Anketell, Thomas
1 and Nicholson Roads, Oakford. Elders Finance Ltd. Report-and recommendations. of the
Environmental Protection Authority. August 1991, Bulletin 564.

Rutal Subdivision and Development, Peel Harvey. The Swan Coastal Plain Catchment of the
Peel-Harvey Estuary. Rural subdivision, Lot 28 Soldiers Road, Serpentine. Wellstrand Pty Lid.
Report and recommendations of the Environmental Protecnon Authority. August 1991, Bulletin
567. S

Special Residential and Rural ,Residential Developmcnt, Pecl-Harvey., Swan Coastal Plain
Catchment of the Pecl-Harvey Estuary. Residential and Special Rural Rezoning and Subdivision
of Locations 90 and 92 Hardey Road, Serpentine. Mr Greg Hardey and the Shire Serpentine-
Jarrahdale. Report and recommendations of the Environmental Protection Authority. August
1991. Bulletin 552.

Spec1a1 Remdentlal and Rural Residential Development, Peel-Harvey. Swan Coastal Plain
Catchment of the Peel-Harvey Estuary. Special Residential and Rural Residential Subdivision of
Lots 61-65, 108, 110, 111, 122 and 4 Lakes Road, North Dandalup. Glen Mon Pty Ltd and th
Shire of Murray. Report and recornmendatlons -of the Env1r0nmental Protection Authority.
August 1991, Bulletin 555.

Special Residential and Rural Residential Devclopment, Peel~Harvey. Swan Coastal Plain
Catchment of the Peel-Harvey Estuary. Special Residential and rural residential subdivision, Lot.
5, Murray Location 180, Hill Street, Waroona. Messrs RH & G Butler and the Shire of
Waroona Report and recommendatlons of the anuonmental Protection Authority. August
1991. Bulletin 554

Special Residential Development, Peel- Harvey Swan Coastal Plam Catchment of the Peel-
Harvey Estuary. Subdivision of Lot 44 Hampton Road, Pinjarra. Mr W & Mrs M L Bingham
and the Shire of Murray. Report and recommendauons of the Environmental Protection
Authority. August 1991. Bulletin 557.

Special Residential Development, Peel»Harvey. The Swan Coastal Plain Catchment of the Peel-
Harvey Estuary. Special Residential Subdivision, Part Murray Locations 109 and 1339,
Pleasant Grove, Mandurah. Pleasant Grove Pty Ltd and the City of Mandurah. Report and
recommendations of the Environmental Protection Authority. August 1991. Bulletin 562.
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Special Residential Rezoming Subdivision. Lakes Road, East Mandurah, Colomal Development
Corporation. Report and recommendations of the Environmental Protection Authority,
September 1988, Bulletin 350. :

Waterside Mandurah Project. Report and TeCOmMENAations by the Enwronmental Protection
Authonty, December 1982. Bulletin 126.

10. Groundwater contamination

A Toview Of the use of Heptachlor for the Control of Argentine Ants and Termites in WA.
Reports and recommendations by the Environmental Protection Authority, October 1988.
Bulletin 354. ,

Heptachlor Use for the control of Argentine Ants. A public discussion papcr Environmental
Protectlon Authority, March 1988, Bulletin 325.

Mictobial Aspects of Septic Tank Effluent Disposal into Course Sands in the Perth Metropolitan
Area Department of Conscrvauon and Environment, May 1983. Bulletin 130

11 Stream salinity

Land management and water quality. A seminar mto the effects of land use on stream saluuty
and turbidity in South West Australia. Department of Conservation and Environment,
September 1976. Bulletin 17.

Research into the effects of the woodch1p industry on Water Resources in South West Australia.
Kelsall Commuttee, September 1978, Bulletin 31.

Research into the effects of the woodchip industry on Water Resources in South Western
Australia. A report by the Steering Committee. Department of Conservation and Environment,
July 1980. Bulletin 81.

12. Reports covering general issues and including wetlands

Committee on Exploration and Mining in National Parks and Nature Reserves. Report and
recommendations by the Environmental Protection Authority, August 1987. Bulletin 287.

Nature Conservation Strategy. A submission by the Environmental Protection Authority on the
draft document released: for review by the Departmcnt of Conservation and Land Management.
July 1992. Bulletin 634. -

Nature Conservation, Landscape and Recreation Values of the Lesueﬁr Area. A Report to the
Environmental Protection Authority from the- Department of Conservation And Land
Management. Published by the Environmental Protection Authority. May-1990. Bulletin 424.

Northern, Central and Southern Forest Region Management Plans. Department of Conservation
and Land Management (for National Parks and Nature Conservation Authority for Lands and
Forests Commission). Report and recommendations of the Envuonmental Protection Authority.
December 1987, Bulletin 303.

Towards a State Conservation Strategy. 1. Planning to meet Chmaue Changcs Department of
. Conservation and Environment, August 1985. Bulletin 207.

“Towards a State Conservation Strategy. Invited review papcrs Department of Conservatlon angl
- Environment, February 1986, Bulletin 251. o
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