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Section 1. Introduction 
. . . . . . . , - .  

, : 

. , 
. . 

1.1 of thisdocument .: . ~ . , . .  , * 

Thi purpose of this ~"lletih is toupdate the informtitjoh contained & Bulletin 374 )released in. 
1990), which was, in turn preceded by Bulletin 227 (released in' 1986). The full historyof  the^ 
evolution of this Bulletin is included as an Appendix., The specific objectives of each Bulletin 
are the same, which are to: 

outline broad management objectives for wetlands on the Swan Coastal Plain in the near 
Perth region; and 
provide an evaluation method so that individual wetlands can be allocated a specific 
management category. 

. . 1.2 Context 

This.document should be read in conjunction with the Environmental Protection Authority's 
. . Strategy for the protection of Lakes and Wetlands of the S w g  Coastal Plain; Bulletin 685 

(hereafter called the Lakes and Wetland Strategy) released simultaneously with this 'Bulletin. 
The Strategy paperprovides the broad principles within whichthis Bulletin hasbeen written. 

, . , . . . . .  . , ~ .  

. . . . , .  . . 
'I 

. ~ 

1.3 Background . . .  . , 

In 1986 the Environmental Protection Authority released for public comment Bulletin 227 
'Draft Guidelines for Wetland Conservation in the Perth Metro~olitan Area'. These guidelines 
were to assist in establishing management priorities for wetlands in the vicinity of These 
priorities should protect wetland conservation values, both for wildlife and for humans. 

Bulletin227 included a wetlandevaluition method ( in - the fop  of a which 
sought to establish the values of individualwetlands. The identified values could then be 
translated into a broad management framework within which a wetland should be viewed by 
landuse planners and managers . . as ., well as the broader community. 

, ,. 

As part of the review of thege draft ~uidelinks the Water ~ b t h o r i t ~  and ~ u r d o c h  ~nivers i t i  
carried out surveys of the wetlands in the Shires of Serpentiqe-Jarrahdale and Gingin applying 
the wetland evaluation method. This survey .work together. with other public input 'provided 
useful'feedback for the revision of Bulletin 227. In 1990 the Guidelines were released in final 
form as Environmental Protection Authority Bulletin 374 ' A guide to wetland management in 
Perth'. , . . .  . 

. . .  . . .  . . .  

  he modified wetland evaluation method outlinedin Bulletin 374 has now been applied to most 
of the wetlands from Gingin to Mandurab (referto Section 2.3):This information is available in 
digital fornifrom the Water Authority of WestemAusWia. Thatwork has highlighted some 
shortcomings in the evaluation method which haslead to the pid~lishiig of this update. . . ' . , 

. , . . . . . . . , 

. . .  . . . , 

1.4 Who should use this document? 
This Bulletin has been written for a wide range of people including community groups, state 
and local government authorities and private landowners. A detailed technical knowledge of 
wetlands is not required and users should be able to determine the management category of a 
wetland by using the enclosed questionnaire. 
The document should be especially useful to developers to assist in their 
alannine and ta identify issues that they will have to address to obtain 
ktatutori approvals. 

. . , . , . ~. 

, . .  



1.5 Structure of the document 
Four main Sections follow. Section 2 provides basic background infomation, in particular: the 
definition of a wetland; the limitations in the use of the wetland evaluation method; and a 
description of how the Water Authority of Western Australia's recent work on wetland mapping 
relates to this Bulletin. A brief discussion of the rationale for protecting and managing wetlands 
is presented which includes a list and description of wetland "functions". 

- 

Section 3 gives a description of the philosophy behind the wetland evaluation method and the 
details of the five wetland management categories. 

Section 4 contains background information regarding the questionnaire and details how to use it 
to cany out tlie evaluation. 

Section 5 contains the questionnaire. 

Section 2. Background information 
. . .  . , . . 

2.1 Definition of wetlands ' :  . . .  , . I . .  
' , '. . . . . 

For the purposes of this document, w&il ied  as ,@ area of permanent, seasonal bi 
intermittent inundation, whether natural or otherwise; fresh, brackish or saline; static or 
flowing. This paper focuses on static Oentic) wetlands which typically include lakes, swamps, 
marshes and dams. 

Excluded from this definition are areas which typically do not support water-dependent plant 
a i~d animallife'such a's flooded playing . fields. ~. .. or roadways. . . , . . ~. . . 

It shoii1d:be noted that the above definition indl;des areas of land which are -intermittently 
waterlogged and where surface water may or may not be'present. These areas are comrnonl 
known as damplands and palusplains and are of ecological importance in supporting 
andhabitats which . . differ from other. wetland types. ' ., , . . 

, ., , , . ~. , ... . . , . 
. . 

2.2 Terminology - wetland .functions, attributes andvalue 
~. . 

wetland's are valuable assets because they c& out a number of important processes, either 
ecological (biological and chemical), hydrological or social (see Section 2.4 for the fulllist). 
These processes can be called wetland "functions". Wetlands are valued because of their . , 
functions. . . ~. . . 

wetlands can he described using certain characteristics or "attributes", for example habitat! 
diversity andextent of open water. It is possible to quantify these attributes, for example, 
number of species and percent of open water, so as to produce a measure of a wetland's value. 
Thequestionnaire in Section 5 of this BulletindescriJes how theattributesof a wetlandcan'be 
quantified to allocate..the wetland intoa managementcategow. . ~ 

~ .. . .. 

The term "value" is used here to mean "worth" in its broadest sense, and is not restricted to 
monetary value only1. . . .  

. . . , . . 
~ . , .  . . . 

, . . . 
i ' .  , , . . ,  .. . 

. . 
, . . . 

- 
1 There is often conhision over the use of the words function, attributesand value.'A comparison to a car might 
he helpful. A wetland (car) has certain functions or processes, for example, food'web (wansport to and from .. 

work). A wetland's aattributes are its descriptive characteristics, for example, habitat diversity (fuel efficiency). A 
wetland (car) is valued because it carries out these functions. The attributes can be used as a measure of that 
value, for example, the number of species (good fuel efficiency). 



, . . .  

2.3 Limitaiions'in the use of the wetlankl evaluation 'methbd j . . ': 
. .. . . .-,. :. .. . . 

2.3.1 Geographi . . .,,. . . . . s , ,  

The wetland evaluation method .apphes to an area of the Swan coastal' Plain &tending from 
Gingin Brook in the north; 'to the' foot of the Darling Scarp in the east, to the Peel Inlet, Murray 
River and South Dandalup Riverin the south and to the coast in the west. This area 
encompasses the unconfined groundwater systems of the Gnangara Mound north of the Swan 
River, the Jandakot Mound south of the Swan-Canning rivers, and a number of smaller 
unconfined flow systems, including the Safety Bay Mound, the Stake HillMound, and those in 
the Serpentine, Byford a n d h a d a l e  areas. . . : 

The rpestio~naire was designed specificidly for'this 'regibn and should not be 
used elsewhere. However it may be possible in some circumstances to adapt:the 
questionnaire for use in other areas, and the Environmental Protection Authority can provide 

. . advice on this issue. 
. . The questionnaire does not work in the following situations: 

Wetlands above the foot of the Darling Scarp. 
. . Streams, channels and drains, but it may be applied to associated wide floodplains. 

Farm dams and similar structures or pits' (eg gravel pits) without emergent vegetation. 
. . 

2.3.2 Applicability to rural settings 
One of the criticisms of ear1~:uersionsof the wetlandevaluation method is that is does notwork 
well for wetlands on private land in rural settings. The evaluation. method works ,wellin 
identifying human-use values but less well in defining Q&& human-use value. 'Fronia 
managementperspectii-e; it is important to identify privately ownedwetlands valued by the lahd 
ownersfor private liuman-use:purposes which are also valued for their, natural attributes so that 
appropriate mariagement sica.tegies.ar&put in place to deal with the potential conflict values; 

~ - 
~he,re@ed&alua& . . method presented . . .  in this . . Bulletin . .  addrisses this issue, inparti~ula; kfer 
toSection 4.3 ~ , . . 

~. 
. . . . . . , .  . . .  . . . '~ 

, . . , 
, ,  . 

2.3.3 Limitati'ons of the.'evaluation method '. . . .  

The allocation of management categories through this questionnaire should be perceived as a 
, , . .  . 

first cut, broad briisli evaluation. ' , 
. 

: ,t.. ! 

~he,'~$,do~ation,~kovidedb~ the .questionnaire.provide~ only a 'snapshott:6f the.' wetland's 
cqrrent condition. Active management, rehabilitation or lack of management,caq change the 
evaluation and hence the management category of a wetland. 

. . 
2.4 Wetland fu . . , . .  , 

, . , 

. :. . . . .  . . 

~e t l ands '  are valuab they carqout  a number. of important processes; either 
ecological (biological and chemical), hydrological or social. These processes can be called 
wetland "functions". These functions are as follows. : .  , . , . . 

~colo@cal ~. , . .  . , .. . . . . ., , . 
. . . . I 1  

the food webs that include plantsaiidanimali &co-organisms; . , 
. . .  

drought refiies for waterbirds; , . . .  . .  - - 
provision of summer feeding areas for-trans-equatorial migratory &adingbirds which ak the 
subject to international agreement .(to.achieve this a range of wetland types needs to be 
protected and controls placed on surrounding land uses); 



habitats for plants, animals or communities considered tobe rare.or of restricted occurrence 
. , . . . . or distribution; . , 

l i i t e d  capacity to assimilate loads of nutrients, other pollutants, sediment and litter; :and 

index of environmental quality * changes in water levels; 
. .. 

.* putrient enrichment 
, '  .. . . 

. * changes in wetlandvegetation. ' , 

. . , .  . . . 
H@ological 

Wetlands act as compensating or retentionbasinsduringst&tni and hence have a flood 
control function. The vegetation fringing lakes and wetlands act, toa certain extent, as filters 
which assimilate nutrients, sediments and pollutants in surface runoff &om adjoining land. 

. , . . , .  . . . m. : . . .. . . . ~ .~ ~ 

. ,  , , . 

, , 
* histori~al/&aeolo~iial 

recreation . . 
. . . . 

* nature study . ~ ~. 
education . . . , .. , 

* access to wildlife, and 
. . . . .  . . . . 

* aesthetic considerations 

2.5. The relationship .between the Water Authority's wetladd work.,. 
and the EPA's .. wetland . -evaluationimethod,' ..., 

. , . . .  

~ul le t in  227 andthe wetland..&a&aiign method were developed in the absence of a 
comprehensive.inventory of the. wetla'nd,resource of the Swan Coastal Plain.Recently, the 
wetlands on thecoastal plain have been comprehensively mapped-by the V & CSemeniuk 
ResearchGroup, Water.Authoritymd Department of Land Administration, using a wetland. 
classification system designed by C: A. Semeniuk (Semeniuk, 1987). This mapping, for the 
most part, shows the existing wetland resource of the Swan Coastal Plain. However; some 
problems have arisen in the application of the Environmental Protection Authority's wetland 
evaluation method for the "extensive" wetland areas found mainly on the east of.the coastal 
plain. 

. ,  . 
The wetlands of this eastern area 1 the Bassendean Dune system and the ~ in j a r r a~ la in  - cin be 
very large, covering tens of square kilometres. The Pinjarra Plain is arguably one large wetlad 
covering hundreds of square kilometres. These extensive wetlands are damplands, palusplains 
and floodplains, although it should be noted that these types of wetlands occur elsewhere on the 

. . . .  . 
coastal plain and can be quite small. . . . . 

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, i f  any, wetland ecological or social functions, 
although they may havesome hydrological function inthat water may be present at or,near the 

. . surface for some of the year. . ' . 
. . . , ~ . . .  

. . 
The application the Environmental Protection Authority's wetland evaluation.method to thesi 
extensive wetlands has not been as successful as its application to the well defined wetlands. 
Caution needs to be used in interpreting the allocated management category (refer to Section 3) 
to these extensive wetlands. Where development is proposed in these areas, additional work 
should be carried out to determine appropriate management objectives for these wetlands taking 
into account that some q a s  only have hydrological functions. .. 

. . 

The part of the questionnaire used to evaluate these extensive wetlands has been revised in this 
Bulletin. 



Section 3. The wetland evaluation method 
\ . 

3.1 Valuing wetlands using the two types of attributes 
Wetland have value for two reasons: 

they are important to wildlife as "natural" ecosystems; and 

they are important to people for human-use purposes. 
. . , .  

Nkuraland human-use "attributes" can bedefin6ddimd used todescribe thewetland and act as a 
measure of the wetland's value: for example, habitatdiversity and drought re'fuge(iiatura1 
attributes) and aesthetics and recreation (human-use attributes). . kc :  . i . ., 
Clearly, different wetlands will be important for different reasons. Some wetlands will be 
important to wildlife (with many natural attributes) and some wetlands important to humans 
(with many human-use attributes). Similarly, other wetlands will be important for both natural 
and human-use reasons, while others will have little importance on either. 

A wetland's management priorities should be determined, to a large extent, by its importance on 
these two attributes types. 

3.2 The five management categories 
Bliied on this apprbach, it is possible tb identify five different management cakgbries in which 
td$race wetlands, each with specific management objectives. These categories are described 
below in terms of: 

* theattributes; 
. . .  

* management objectives; and 
+ .. ): . . . ., 

wkU.known eiamples., " , ; . .  . . 

i )  High conservation (Category H )  
Atmbutes !i; . ,  . . . . . . , 

These wetlands possess a high degree of naturalness and there is a high level of interest in 
using the wetlands for various human purposes. . . . . . . *  .;; , . .  

Management obiectives 

n and enhance the wetland attributes, particularly natural 
ve management . . at present 3 should be put in place as a matter 

. ,  . . ,  
. , . . ~. . . 

Active management requires that aiietailed management plan is prepared and implethented, 
with sufficient resources to maintain or improve the wetlads current condition. . , ,- 

This category is recognised as having the highest priority for establishment and implementation 
as regional park wetlands. 

Examules .~ ' . . , . . 
. . 

Loch ~ c ~ e k s ,  Coolobngup, ~ h ~ @ ? o n i  : ,  . Lake. , .  . . ' . ' . , . ' , 

ii) Conservation (Category C )  
Attributes 

These wetlands possess a high degree of naturalness. 
Mana~ement objectives 



To maintain and enhance natural attributes and functions. 
Examples 

Forrestdale Lake, Gnangara Lake, Star Swamp. 

iii) Conservation and recreatioh (Category 0 - for open space) 
Attributes 

These wetlands have been modified (they have moderate degrees of naturalness) but are 
considered to play important roles in their urban and/or rural settings (they have a high degree 
of human interest, either public or private). 

Management obiectives 

To provide for human uses whilst maintaining and enhancing the existing natural attributes. 
Examales 

Lake Carine, Lake Claremont, Lake Gwelup. 

iv) Resource enhancement (Category R) 
Attributes 

These wetlands have been modified and do not have clearly recognised human-uses in their 
urban or rural settings (they have moderate degrees of naturalness and human interest). Some 
of the wetlands in this category will be the focus for controversy if uncontrolled developments 
begin to impinge upon them. 

To maintain and enhance the existing ecological functions. 

The term 'resource enhancement' has been used to indicate that opportuniries may exist for 
commercial developments to enhance the conservation values of wetlands (ie the wetland 
resource) in this management category. 

Examples 

Hazelmere Lakes, Mariginiup Lakes, Tamworth Hill Swamp. 

v) Multiple use (Category M) 
Amibutes 

Wetlands in this category are significantly degraded, possessing few natural attributes and 
limited human-use interest. Despite this, wetlands in this category can be a focus for 
controversy if developments impinge upon them. For example, attempts to alter Jackadder 
Lake, which falls into this category, would be closely scrutinised by the surrounding residents. 
Despite having few natural attributes, some of these wetlands may provide valuable waterbird 
habitat. 

Manage 
. . 

ment oblecovea 

Objectives should be considered in the context of catchment and land use planning (especially 
drainage, nutrient enrichment, surface and groundwater pollution), in terms of the current value 
of the wetland and the potential value to the community if rehabilitated. 

Sections of extensive wetlands that fall into this category may only have a hydrological 
function. Development and management within these areas should address the key issues of 
water management and off-site impacts. 

Examules 

Jackadder Lake, Queens Gardens, Wright Lake. 



It is possible to represent these management categories using a two dimensional graph with the 
two attributes types (natural and human-use) as the axes. This is shown in Figure 1. 

Pigum 1: Concepmal representation of the five mamgement categories 
using the nsmral and human-we attributes scores. 

Natural attributes score 

NOTE: The boundaries between the management categories are 
deliberately broad. It is not possible to define a clear cut-off point., 
Where scores faU into these areas, supplementary questions are used to 
determine the appropriate management category. 

3.3 Protecting wetlands where development i s  planned to procked 
. .  . . , . .  , . . . . . .  : ~, . 

. . .  

3. view ~ , . ., 

The Authority's Lakes and Wetland Strategy gives clear guidance in deciding the environmental 
accentabilitv of oronosed develonments likelv to imvact wetlands. As a ~eneralitv. wetlands . . 
within categbries~ ikd M are m&t likely to be threateked by development.- 

Other than where lakes protected under the Environmental Protection (Swan Coastal Plain 
Lakes) Policy 1992 involved, developments impacdng category R and M wetlands could be 
recommended for approval provided: 

a the wetland function is retained within the development; or 

b a wetland is constructed or rehabilitated to fulfil equivalent functions. 



It is important to understand that all wetlands are of value regardless of the purpose for which 
they are managed. 

3.3.2 Wetland function 

The notion of conserving wetland function where development is to proceed is a relatively new 
concept in Western Australia. Some initial work has been canied out in applying this principle, 
for example, the Kwinana Freeway extension to Thomas Road. 

This and subsequent work will establish specific criteria so that the broad definitions of wetland 
functions can be translated into wetland rehabilitation and construction work. It is likely that the 
Authority will, in the future, report on the outcome of this work to provide planners, the 
community and developers with practical guidelines is applying the "wetland function 
conservation" principle. 

Section 4. Background to the questionnaire 

4.1 The structure of the questionnaire 

4.1.1 Overview 

The questionnaire consists of four parts: 

Part I Presence of Gazetted rare species 
Part II Natural attributes 

Part III Human-use attributes 

Part IV Supplementary questions 

Part I is a filtering question which needs to be answered prior to the completion of the 
remaining Parts. It relates to the identification of Gazetted rare flora and fauna. 

Parts I1 and III are made up of a series of questions that relate to specific attributes. The 
answers to each question will enable a score to be given for each attribute. The total score in 
each part represents the value of that wetland for each amibute type. The scores for each Part 
will enable each wetland to be allocated a management category (refer to Section 4.2). 

The role of the supplementary questions in Part IV is to allocate an appropriate management 
category in special circumstances. 

A more detailed explanation of the questionnaire is provided below. 

4.1.2 Part  I - Presence of ra re  species 
In recognition of the importance of Gazetted rare species, any wetland which is a habitat for a 
declared rare species is automatically allocated to management category H. The remaining Parts 
should still be answered to provide valuable management information. However, the scores 
obtained on Parts 11 and Ill will not alter the allocated management category. 

4.1.3 Part I1 - The Natural attributes 

The natural attributes score provides an indication of the &rept 'n~turalnessl of the &and. 
This' Part is' ,divided into two broad sections i n  recognition. of. the diverse nature . ~ of P e a s  

, : wetlands. 
, . . . 



The first sub-section (Part HA) is for permanent and seasonal wetlands with well defined 
boundaries.. Thesecond (Part IIB) is for seasonal and episodic weil oorly ,defined 

I ' .  .: . bound$es. . .. . , ,  . .  . . . . . , . . ,< 

Seasonal and episodic wetlands with poorly defined boundaries are common on the eastern 
regions of the Coastal Plain (the Bassendean Dunes), the broad floodplains of the major rivers 
and on the Pinjarra Plain, as discussed in Section 2.3. 

. . 

4.1.4 Part III - The ~uman-use attributes . , 

The  human-use part of the qu&tibnnaire scores the.number ,of human uses for which the 
wetland area is perceived as important. This gives an indication ofthe degreeof management 
that may be necessary in determining the future of the wetland. Therefore the score for liukban- 
use includes beneficial, conflicting and detrimental human-uses. It measures, public rather than 

~. . . 
hum-use  value. .. . ' 

. . . . . , , .. 
.: . .., : 

~. 
Part IV - '  ~upplementai~  questions . . 

The supplementary questions apply to two types of wetlands: 
those where the scores from the questionnaire place them on the boundary between two 
management categories; or 
those located on private land with high private human-use value. 

For the first type of wetland, questionsi, ii and iii y e  answered to decide. the most appropriate 
. . 

msapement .. . , category in which to place the wetland. 
. : ,.:.C'..: 

Question:iv is used to dkt&mine the. level of private human-us6 . . value f i r  .those wetlands. . . A. 
change in management category will only occk where: 

the wetland has a demonstrated existing private hum-use; and 

it is a category R wetlatid'baskd Parts I to IU of the questionnaite. . 
' , . .  . . 

It is possible to complete the questionnaire with a singlevisit to'the site in cdnjun~uon with 
T information from air photos, maps and council records. . . 

. . , 8 ' .  . ,  , .  . . . , .  . 

4.2 How to use Parts I, I1 and 111 of the questionnaire 
Steo 1 -  collecting resources. . . . . ,  

0i;tain aerid~~hotographs and milis. Aerial photographs shbuld be ' i t a  $tale of 1:20,000 or 
better. The Me'tropolitan Road Guide colour aerial photographs are sdtable and y e  available 
from the Central Mapping Agency, Cathedral Avenue, Perth. If thewetlind has poorly defined 
boundaries, stereoscopic coverage is useful. Maps should show property b~.~ndaries, roads, 
service corridors andland .. . tenure. . . .  Refer , tothe . Water Authority wetl@qaps. . ~ 

. . . .  . 

Steo.2 -;ore~aration for thefield visit . ' . . . , . .. . , . 

Read the whole questionnaire and make notes about the information to be collected during the 
field visit. The management notes associated with each question give hints about what you need 
to look for. Make a Gpy of the field survey sheet and uŝ e this tokcord data. 

Stev 3 -.determine the wetland's "boundan" woe 

usinglthe information , . .  in;S6ctibii:$$.3 , . :  , . _  . .  determine which of the . two . Natpral ~ttributesparts to 
. . . . .  

apply.. . , . , , 

For wetlands with well defined boindariks'go to step4. For wetlands with poorly defined 
boundaries go to step 5 

. . ...., . . , . ,  , . . .  
. . .  



Step 4 - determining boundaries for well defined.w&tlahds. , . . , 

. , 
. . 

Detemiine'the boundaries of the'wetland b;ibg assess& using maps 'and aerial ph6tographs in 
combination. The local hydrology and vegetation is generally used to delineate the wetland from 
surrounding areas. The Water Authority ,mppilig would normally . , give accurate boundaries for 
these wetlinds, . , , .~ , . . . . . . . .  

Go to step 7 . , . .. 

Step 5 - determining boundaries for poorlv defined wetlands 

This task is often difficult in the case of seasonal and episodic wetlands. In some cases it ii. 
almost impossible to deterniinewetland boundaries once the vegetation has been cleAred. 
Caution is required when uskg a'61ial photography a s  it is easy to mistake a piece of remnant 
vegetation in a cleared area for a distinct 'wetland. . , 

..: . . . . .  
To overcome this problem the following approach is recommended: 

Using aerial photography and the Water Authority mapping, divide the wetland into 
homogeneous units based on vegetation cover - for example, , . relatively pristine, some 
disturbance, and mostly cleared. 

Where property boundaries approximate thi vegetation boundaries, use property boundaries' 
to define unit. . .. , .  , 

. , 

* Treat each unit as a separate area. 
. . 

Determine the functions of eaih h i t  (step 6). 
. . 

Step 6 - determine which units have ecologically ind soc id l~  functions . ' ,  

Using the list of wetland functions in Section.3.3, identify which functions if any is appropriate, 
for each unit. NOTE: the ecological function relating . . to food web' refersto wetland related 

. , species. 

Where a function other than hydrological cannot be identified, do not apply the questionnaire, 
but note it as "severely degraded. Note also any hydrological function. Apply the 
questionnaire to the remaining wetland units. 

.. 3 ,  
. . 

~ i e a  7 - desk work , . 

Answer as much as you can from the aerial photographs and maps for the relevant natural 
attributes questionnaire part (IL4 or IIB) and the human-use questionnaire part (IE) using the 
field sheet provided as Appendix X. Answer the Supplementary questions if possible. 

It should be noted that the format and wording of some questions inthe field sheet has been 
altered to simplify the collection of data,. and to enable the entire questionnaire to be condensed 
on to asingle double-sided sheet. Users should therefore be.familiar with the Substance of the 
text prior to using the field sheet. . . 

Step 8 - field work ' , ~ . , . . . .  
Undertake the field inveitigation(s) and visit the local government authority' or relevant 
government department making s m  you know what you a% going to look f i r  before you get 
there (Refer back to Step 2 and.un+swered questions from Step 7). Check with land owners 
before visiting wetlands on private land: : . . 

Stm 9 - allocating management categories . , 

Reassess all your answers after the field visit and tally up the scores for each section2 . Use the' 
appropriate graph from Appendix 2 to determine the management category for your wetland. If 
you used the Natural Atmbutes questionnaire 1IA refer to graph A, and use graph B if you used, 
questionnaire IIB to determine your management categories. 

, . 

2 Although it can be atgued that it is best to consider the score for each subsection of the questionnaire rather 
than the fmal score, the system for using the final score was found to provide satisfactory results for determining 
management categories. 



Stev 10 - final note , .. . . .  , 

1t is important to present sufficient information r s  to understand how the 
wetland's management category was determined. Information should be provided on the 
boundaries used in the assessment as wellas the individual scores for the Natural Attributes, 
Human-use and Supplementary questions. If the. Supplem'entary questions are used to 
determine the final outcome, the letter Sshould be written and circled adjacent to the wetlands 
name on the field sheet. Additional infomiation which may be of ustduring the formulation of 
management.,plans should also be recorded. . ~. 

. . . .  , . . . .  . .. ,, . 
4.3 How to use Part-JV .of.'the, questionnaire .. , ,, ~ 

questions 
. ,. . .. . ,~ 'I . , .  . . .',, - ;, . . . - . ,  

4.3.1 Wetlands with &ores in the "transition" '&e of the graphs 
As noted earlier, where the final score falls in the "transition" zone in the graphs, 
supplementary questions i, ii andiii (or further consideration of local issues) should be used to 
decide the appropriate wetland category. 'More' extensive field workor research isxequired . to .. 

answer these questions. . 
Allocate management categories as described below.:. ~ :;;. c . . . .  . . 

1. If the answer is YES in question i (species rarity) the wetland should be moved to the 
management category to the right. If NO, move to left: , , . . . .  

~ :.:! 

2. If the answer to either ii or iii (effect on land values and human use) is YES, move 
upwards; if NO move downwards. 

4.3.2 Wetlands on private property 
For wetlands on private land, signs of private use should be looked for: for example, grazing 
by stock, a house overlooking the wetland or evidence of private recreational use. Where there 
is evidence of these uses, interviewthe owner and ask supplementary question iv. 

If the answer to the auestion is ves. then: 
A . - . . . .  , ,, ... . . , . . . ,  , 

if the wetland is in c?fegory.Rbised:oi P@s I, II a n d  111 &istion$, the wetland is allocated 
management category0 unless Part I amlies; or . . , . 

if wetland is in any other category based on Parts I, II and III questions, do not change the 
category but make a note for future reference. 

NOTE: The change in management category onlv applies to categorv R wetlands with 
demonstrated existing high private human-use value, and revresents an "upmading" of 

- - - 

management categorv. 

It is inappropriate to change wetlands in other management categories (M, C, 0 and H) with 
high private human-use value because their natural attributes value is either too high of too low 
for category 0. As discussed in Section 3.2, category 0 and R wetlands have moderate degrees 
of naturalness (with category 0 wetlands having a high degree of human interest and category 
R wetlands having a moderate degree of human interest). Category C .or H wetlands have a 
high degree of naturalness and category M wetlands have few natural attributes. 

Clearly, changing a C or H wetland to category 0 would "downgrade" its natural attributes 
value. Changing an M wetland to 0 would effectively "downgrade!' other 0 wetlands. 



. . 
; Section 5. The questionnaire 

. . . . .  . 
. , , , 

, . 

Part I - present . ~ species 
Is the wedid a habitat for Gazetted rare species of flora or fauna? 

&"yes" wetland automgticall~ is allocated -or?, H .  If 
"n0"proceed with Partc II and Il l  to &rennin- 

Part I1 The natural attributes questionnaire 
. . .  . . 

Part IIA: Permanent ' and seasonal . .. wetiands ' wit, 
well' defined. boundarks 
F r -d boundaries PO to Part ZZB 

. , .. . . .  . 

i Environmental geology clasiification . 

Does the wetland occur on the QuindalupDunes or on a geologicalunit' . ; 
confined to a riverlestuary floodplain? 

YES Score 5 . , ,  , 

. . 
NO Score 1 

. ... . . . 

. . . - . . 'Score ' ' [ I 
to 1 :50,000 Environrnenta Series (see Gokard . . 

1982). 

Management, Notes: Geological origin is one of the basis for'wefland . ,  . . . 
classification systems. In the metropolitan area wetlands within these ' ' ~  . . 

. , .  
. . 

geological units are rare. 
. .. 

, . 

. . 
ii Adjacent wetlands 
Arethere wetlandswitliin ii 2km radius? . . 

. .  . 

YES go to auestion iii 
; NO. Score 3 . .  .. , . . 

. . 
. ~ 

Source : Aerial photos.. 
. .  . . , . . , . .  

~anagement Notes: Refer to question (iii). 
. .  . 



iii Habitat diversity 
Is the composition and structure of the vegetation significantly different 
to thar found at nearby wetlands? 

YES Score 3 

NO Scoke 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 a n  
ecological perspective. In some cases this diversity is not expressed in an 
individual wetland, but in a series of adjacent wetlands. 

i v  ~ r o u ~ h t  refuge , . . . 

What is the importance of the wetland as a drought refugefor birds? 
Major importance Score 5 
Minor importance Score 2 

No impdrtance Score 0 , .:. ,  

Source: Refer to Appendix 7 and local branch of RAOU. 

Management Motes: Although waterbirds can move long distances to find 
suitable habitat when lakes dry out, it has been shown that Perth's natural 
and artificial wetlands provide a valuable drought refuge during the summer. 
Verify with local government authority. 

v Area of wetland 
Estimate the area of the wetland and score as follows: 

. . 
. . 

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. 

Score [ I 

Score [ 1 

Score [ I 

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. 

alMust cover 0.1 ha (1000m% area hot  necessarilv in one stand) 

* large paperbarks (> 2.5m tall) in dense clumps [ 1 
low thickets (ie < 2.5m tall). These are often Melaleuca, Astartea 
or Kunzea spp I 1 

* paperbark fringe [ 1 
fringing rushes and sedges (often Baumea and Juncea spp.) [ 1 
fringing Typha (bullrush) [ 1 
samphire or saltmarsh [ 1 
extensive inlake beds of sedges [ 1 
extensive inlake beds of Typha or other rushes [ 1 
scattered dense clumps of rushes or sedges [ 1 

b', Other habitats 

flooded grassland in winterlspring [ 1 
mud flats or seasonally dry open water [ I  
islands -natural or human made [ 1 
fringing woodland or heath (eg eucalyptus nodes or non-wetland. . :. 
species) . , [ I 
permanent shallow open water .< 5Ocm deep . : I . .. ' [ 1 
permanent deep open water > 50cm deep [ 1 

Score 1/2 point for: 

scattered paperbarks [ I  
* scattered rushes . . [ I  

Score [ I 
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. 



. . . , .  , . .  
. . 

. - + . ,  ,. . . . . 
, . . . . .. . 

vi i  Emergent veget&ion 

Calculate how much o f  the wetland is covered with emergent wetland . 
vegetation and score as follows: 

Score [ ] 
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. 

v i i i  Adverse water quality 

Has adverse water quality been reported in the last two years or 
observed on the current inspection? For example the presence o f  o i l  
slicks, algal blooms or botulism in waterbirds. Score according to the 
following table. 

, !  . . ,. , . .  . . . Score . ,  . [ 1 

2 

3 or more 

Source: Field survey, Waterbird Conservation Group, discussion with local 
residents, and local government authority. 

1 

0 

Management Notes: 

1 Water quality varies significantly throughout the year with problems most 
evidenl in summer and often undetectable during winter. 

2 The presence of macroalgae andlor large numbers of epiphytes is often 
an indication of Door water aualiiv. An eui~hvte is a non ~arasitic wlant that . .  . 
relies on other plants for physici 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. 

. 
. . .  

, , i x  Drainage 
This question deals with drains into or out of the wetland. Four 
scenarios are mssible: 

no drains; 

drains into wetland only; 
drains out of wetlands only; and 

drains into or out of wetlands. 

First determine which category is applicable, and then proceed to the 
relevant sub-section below. 

a\ No drains present 

NO DRAINS Score 5 go to auesnon fx ) ,  

b) Drainls) into wetland only 

Drain(s) into a wetland will likely cause two problems: a deterioration in 
water quality and a rise in water level. Drains can be categoriseed as one 
of three types, as listed below. Note the presence of each. 

* off-road stormwater drains; 
* open drains carrying excess groundwater from nearby urban land; 

and 
open drains carrying excess groundwater from rural land. 

Note the types of drains present and score as follows: 

Score [ j 
ci Drainh) out of wetland only 

. . . .  
Outlet drains are constructed to either: 

> . . 

maintain water levels in the lake or to support wetland vegetation; or - . . 

dry out the wetlaiid. . .. 
. '  ,. 

Score as follows: . . 

Maintain wat core 3 

Dry out the wetland Score 0 - ... , 



d) Drains into and out of wetland 

The inlet drains will likely (a) carry-unwanted pollutants and (b) raise 
water levelsin the wetland. An olitlet drain,could manage the water level . 

' ' 

changes by controlling maximum levels..A ,. . getenoration : . . 
, 

in water quality . ... 
would still be expected. 

Score as follows. . . .  . 

Is the outlet drain(s) constructed to maintain water lev& ip the lake or .. 

to support wetland vegetation? 
Maintain water levels Score 1 ' ' ' . 

Other reasons Score 0 
. . 

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 appropriate means' of ~ . ' 

managing algal and insect problems. 
. . .  . . 

x Adjacent nutrient sources 
a) Presence of nutrient sources 

Are there adjacent nutrient sources that could affect the water quality in 
the wetland? For example: 

rubbish tips or landfill; 

lawns and/or grazing property fertilised on aseasonal~bas . . 

septic tanks within lOOm of the'wetland; and 

agricultural development wih' high nutiiegt ?~&ut suc edlots .. 

and sheep holding yards nearby; ' ,  
. .. . ~ 

.. . .  
YES to (b) and(cl . . . . 

.. ~. . ,... 

NO Score . 5 . g ~ @  . i auestion (xi) . . . .. 

b) Nutrient sources uresent . 
. . .  . . .  

Note the number of nutrient sources and score as follows: 

, 

~ , .  , . .. . Score I: I .. . .: . Source: Field inspection-and visit to the, localgovernment authority. ' - : . . , 

Number of nutrient 
sources observed 

1 

more than 1 

Management Notes: Recent research has demonstrated that large quantities 
of nutrients enter wetlands via surface water drains. 

. . 
Score. 

, -2 . ' . 
. ~.~ 

. . .  0 



xi Area of wetland modified 

Score: [ . 1 
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. Todetermine this divide theiarea of the wetland . . . .  

by the area of the reserve surrouriding thewetland. Score according to ,. 

the following table: , . ~. . .  

. ~ . . 

.... 

. . 

. ~ 

. .  

. . 

Source: Aerialphotos and maps - N  there $enof forma7 
the wetland use fence lines,, roads or natural features of th 
calculation (see management . notes . below). , ,: .:: . . . .  . . 

, .. 

Management Notes: Wetlands with large buffer zones a 
degraded by the impact of surrounding land uses than those withsmall 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 computation should be at least 50m from the wetland edge. If less 
than 50m make a note in the report. 

What proportion of the wetland, withi.g&JuIidaries taken as 5 0 ~  from . . . . 
. . the edge of the inundated area, has been modified. by lkdfill, paving, . . . .  

cultivated gardenslplaying fields, irrigated agriculture, grazing, weed , . 

invasion, mining etc? 

. . .  

, . 

,., 

. . , . 

Percentage modified 

0 -  10% 

11 - 20% 

Score 
. ~. 

5 

4 



x i i i  Native vegetation buffer 
Calculate the percentage ofthe wetland perimeterwitha buffer o f  native . ,. 

. . 

vegetation 5.0m or wider along it. Score as follows: 

. . 

. . , 

. , 

. . .. . . .  . . .. 
.., 

Score [ 1 , 
Source: Aerial photos. 

Management Notes: Native vegetation has a beneficial effect on water quality 
and aesthetics and is essentialfor wetlandf$una. A clear management ' . 

objective for all wetlands should be-to'ensure there is vegetation cover 
where it would normally occur. Limited cleaiiiiQ'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. 

TOTAL SCORE [ ] 



. . 

Part IIB: SeasonaI' and; episod . . 
. , 

poorly defined boundaries 

Introduction - "zoning" the wetlands 
As described in Section 2.4, these "extensive" wetlands cannot be 
treated as single units. Zone the wetland as described in Section 4.2, 
Step 6. Each section should be the subject of a separate assessnient 
using the following questionnaire. Where the word "wetland is used it 
should be interpreted to mean "wetland section". 

.~ .. 
, . 

i Environmental geology classification.. 

Does the wetland occur on the Quindalup Dunes or on a geblogical unit . , 

confined to a riverlestuq floodplain? : 
~. 

YES Score 5 : ., .. 

NO Score 1 

Score [ 1 
Source: Refer to 1:50,000 Environmental Geology Series (see Gozzard 
1982). ,. . . . . . , 

. . 

Management Notes: ~eoiogical origin' is one i f  the bases for wetland . . . . 

classification systems. lnlthe metropolitan area, wetlandswi 
geological units are rare. . , 

. ~ . . 
. . , . 

ii Adjacent wetlands 
Are there wetlands within a 2km radius? 

YES go to auestion iii 

NO Score 3 gp to auestion (iv) 

Score [ 1 
Source : Aerial photos. 

Management Notes: Refer to question (iii). 

i i i  Habitat diversity 
Is the composition and structure of the vegetation significantly different 
to that found at nearby wetlands? 

YES Score 3 
NO Score 1 

Score [ 1 
Source: Refer to question (iv) for a list of habitat types. Use aerial photos and 
field visits. 



i v  Habitat type 
~ - 

Using the list below Gore , . 606 f$eich habitat tyIje reprei6nted. 
. , . . . . 

(maximum score 10). .:.& .. ,.. . . 
. ,  : 

a) Vegetation over 0.1 hectare f1000d) in area . . 

large paperbarks (>2.5m tall) in denseclumps , . [ I  
low thickets (ie <2.5m tall). These are often ~ i l a l e u c a ,  Astartea 
or Kunzea spp 

. .  . 
, . . . .  . 

[ '  I 
* paperbark fringe [ I '  . 

fringing rushes and sedges (oftenBaumea, Juncea spp) [ - I  ' .  

* fringing Typha (bullrush) . . 
. . . .  ~ 

[ 1 
samphire or saltmarsh . . . . [ 1 
extensive inlake beds of Typha or other rushes [ 1 

* scattered dense clumps of rushes or sedges [ I  
b) Other habitats 

flooded grassland in winterlspring 1 1 
mud flats or seasonally dry open water [ 1 
islands - natural or human made [ 1 
fringing woodland or heath (eg eucalyptus nodes or non-wetland . . . . . .  - . 

species ) [ I 
. . . ,  . . 

* permanent shallow open water < 50cm deep , ' . , . . [ 1~ .. 

permanent deep open water > 50cm deep C 1 
Score 112 point for 

scattered paperbarks [ 1 
scattered rushes , .. . ' [. 1- 

; Score [ ] 
Source: Field visit and aerial photos. 
Management Notes: The composition, density and structure of the 
veaetation around a wetland has a maior influence on the size and diversitv of 

~ ~ ~~ ~ -~ 

biG and other animal population$.~he more complex the vegeta;& 
associations, the greater the habitat diversity. 

. . 

v Drainage 
Are there drains 

YES 
. . 

NO core , 5:;. , , . , .. 
, .  

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 appropriate means of 
managing algal and insect problems. 



vi  Area of wetland modified % .  

Source: Aerial photos and maps. 

Management Notes: See question (vii) 

What proportion of the wetland has been modified by cle'iiriing of . . 

vegetation (including undergrowth) landfill, paving, cultivated . . , 

gardenslplaying fields, irrigated agriculture, grazing, weed invasion, 
mining etc? . . . , 

vii wetland size 
Estimate wetland size and score as follows: 

Score percentage modified 

0 -  10% 5 

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). 

. . 

. . 



. 

Part III - ~unian-uge 'questionnaire- : ,: 

i Aesthetics 
Does the wetland possess any of the following attributes? (score 
appropriately and add score at the end) 

Little, if any, artificialnoise 
.. , , Score 2 [ I 

Understorey mostly intact ' Score 2 '  
... ~ . . 

[ 1 
Few, or no, Mads or buildings , 

2 obvious from wetl&ll, Score 
. . .  .. ~ , .  . . 

[ .  I '  . 
. . 

Steep ridge visible as of the , , , , 

1 '  . . .  scenery , ~ b i r k ,  . [ . I  
. .  . Ridge accessible giving view of . . . . . , . . ... . . 

wetland . score : I .  . , ' 1 1 .. ~ - 
Wetland is a lake and open water easy . ., 

to view score . 1 . , . , 
.. . : [ : I  

A section of wetland exists where few - . - 

people visit Score : 1 . ~ [ 1 

Score [ 1 
Source: Field survey. 

Management Notes: A management plan should try to ensure that these 
attributes are preserved or enhanced by proposed developments. 

i i  Historical and archaeological features 
Does the wetland have any of the following historical or archaeological 
features? 

0 registeredAboriginal relics or sacred sites3 . 
pioneer relics/operations 

National EstateRrust listings . ,  . 
. . 

Score according to the.followingtable:. , . . . . .  . .. . 

This information may not be made available by the Aboriginal Sites Department in some circumstances. In 
these situations it should be assumed that a site is present and scored appropriately. 



Source: Field survey, local government authorities, National Trust, WA 
Museum - Department of Aboriginal Sites. 
Management Notes: Strategies for the protection and/or preservation of 
historical and archaeological features should be clearly defined in the 
management plan for the wetland. 

i i i  Security of wetland 
What is the current vesting of the land containing the wetland ? Score 
according to the following table. 

Vestinglownership of wetland I score 

A Class Reserve for conservation and recreation or 
Metropolitan Region Scheme reserve for Parks and 
Recreation owned by the Department of Planning and 
Urban Development or local government authority. 

5 

- -- 

Other class of reserve - vested System Six 
recommendation unvested or on private property 

Other class of reserve - unvested 

Score [ 1 
. ,, . . . 

. . . , 
. . . . ,  

i v Protection groups 
Does the wetland have active community protection groups? . . . . 

One or more Score 5 . .  , . 
'.,\,.:' 

No groups Score 0 

. . ' .  Score [ 1 

v Passive recreation , . 

Is the wetland used for any of the following passive: recreation 
activities? . . 

If yes, score 1 for each 

nature studyfbird watching [ 1 .. 

education (school or other educational interest within 500m) 
. .  . 

[ I 
. . .  

picnic and/or barbecue facilities [ 1 
conservation of flora (refer to maps) [ 1 
conservation of fauna (refer to maps) . . . [. I 

3 

2 
- 

Other (eg private or vacant Crown land) 

protection and preservation of other attributes 

recognised research site 

- biological 

1 

. . 

- archaeological 
, .  . .  . , .  . . . .  . 



- other [ 1 
recognised tourist venue [ I 

, , . .  . . . . .  , . 
Score [ 1 

. , ,  , 

Source: Field surveys, mapi, road directories, : State andlo 
department and residents. , . ' 

. . 
. ., 

Management Notes:   am age such as trampling, erosion and d 
vegetation should be noted during thefield visit. . ' , , , . . 

, . .  ~ ,, 

vi Active recreation 
I s  the wetland used for any: o f .  the following: active 're, 
activities? If yes, score 1 for each. . . 

walking/jogging or cycling 
. . .[ 1 

horse riding . . , ,  . . 
. , .  - .  - 1  . . . ' I .  

Rail bike riding 
. . . . .  1 .  I 

* playground . . ,, . . . . . ,  . 
. . . . .  ' [ I 

sports grounds . . 

. . . . 
[ ,  I 

model boats . , . . 
~. 

[ I 
golf course . [ ,  I 
canoeing/rowing [ 1 
power boating/skiing . , , . 

. . ,  . . . .~ . . [ I .  
swimming . . . , , . [ I 

- . . ~ .  . , , j , . ,  ' , ' 
,. . 

, . . . I  Score,  . . , ' , ~  [ . - . 1 
. . . . . . .  

Source: State and /oc?/governme?t recreation cfip$miiti . . . . .  
. . . . . . . .  

Management Notes: ~ a m a ~ e  from currefit activities should be re 
during the field survey and reported to the appropriate authorityls.~ 

vii Other human-uses 
I s  the wetland used for any o f  the following purposes? (Score 1 for 
each) . . . . . . . . . .  . . . . . .  . . . .  . . ,  

agricultural activities(grazie, horticulture etc)' , . [ 1 - "  

mining (check for mining leases) 
.. ,:., :, . . . . . 

[ I ,  
existing/propos [ I 
water supply . . . . .  . . 1 ' , I  ' . :  

proposed urbanhousing use 
, . [ I 

* private purposes other than described above [ 1 

Score [ 1 
Source: Field survey, maps and State and localgovernment departments. - . . 

Management Notes: The.compatibility of the above activities'with . . .  
conservationvalues should be considered during the formulation of a 
management plan. It may. not:.be practical to achieve al l  management ., 

objectives, and land use priorities will have to be decided. 1 . , .: : ,  

TOTAL SCORE [ ] 



Part IV - Supplementary questions 
These questions are to be 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 maoh in Aooendix 2: - . . 
determining the most appropriate management category for wetlands 
on private land with high private human-use value. 

Instructions 
1. If the answer isYES in question i (below) the wetland should be . . 

moved to the management category to the right. .~ , 

If NO, move to left. . ~ 

2. If the answer to either ii or iii is YES, move upwards; if NO move 
downwards. 

3.  If the answer to iv is yes, then: 
. . .  . , 

* if the wetland is in Category R, the wetland is allocatedmanagement 
category 0 unless Part I aoolies; or 
if wetland is in any other category, do not change the category but 
make a note for future reference. 

i Species rarity 
Are rare (and not gazetted) species of animals or plants present or are 
there communities represented which have a limited distribution? 

Source: Departhent of Conservation and Land Management, local 
government authorities, conservation groups, literature searches. - . . . .. 

Management Notes: Wetlands ,s!ippo&$.j rare and endangered ipecies 
should be given prioriffwhen allocating resources for the formulation of 
management plans and implementation offield woks. , . 

ii Effect on land values 
Does the wetland significantly enhance real estate values and land rates 

, . around it? ie, does the wetland add more than 10% to the value of ' . 

nearby houses? . .. . , . 
. . . . .  

source: local government authorities, . .. estate agents. , ~ , 
, , 

, . .  . , . . ,  : 

Management Notes: The enhancement of real estate "slues is a'legitimate' . . 
reason for increased expenditure on the active management of a wetland. 

, , .  . , ,. 

. ~ 

YESIN0 
. . 

~.~ . 

iii Human use 
Do more than 100 people visit the wetland each week? 

Source: Extended field survey$,. Sta a1 government recreation . . . .  
departments. . .  . . .  .: . . . . , .  

Management Notes: ~his'q"6stion provides a g o 4  measure ofthe need for . , 

,. , , . 
human-use management. . .  . 



iv)  private ' human-use value ~ , . . .  , 

Where there is evid&ce of $vat; use of the w zing, 
views of wetland from house or private recreation) ask owner how 
imvortant the:wetland.is as a ~r ivate  r e h c e .  Does theowner rate it 
hi&y? 

A 

Source: evidence from field trip and interview with owner. 

, , . ~  . . .. . 
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Glossary of terms 
The definitions given here are as they relate to wetlands and their useage in this Bulletin. 

Termlword definition 

Attribute Characteristic used to describe a wetland - eg size, diversity and 
depth of water. 

Dampland A basin wetland where the soil is seasonally waterlogged. 

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 chemical), 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. 

Hydrological function Wetland processes that are related to water only - flood control, 
and drainage 

Lake (as used in EPA A wetland dominated by open water (rather than emergent 
Bulletin 227) vegetation), whether permanent, seasonal or ephemeral. 

Lake (Semeniuk, A basin wetland permanently inundated irrespective of vegetation 
1987) cover. 

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

Lotic wetland Wetland where the water is moving - streams and rivers. 



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

Pinjarra Plain Poorly drained flat' area stretching from the foot of.the Scarp ti the 
Bassendean.dunes~onsisting of clay sedimentsmixed with sand. 

-.>.. . . . ,  
Policy/EPP lake 4 Swan' Coastal ~i&ibetl&d wih  surface water of at least 1 000" 

square metres at the first of December. 1991 '(the first day  of 
summer) protected by the Environmental Protection (Swan Coastal 
Plain Lakes) Policy 1992.. .# 

Rare species . : Species not gazetted under the Wildlife ~onservation~ct,  but listed 
on the Department of Conservation and Land Management's 
Reserve List. 

Seasonal wetlands Wetland '&th surface water for only part of the year. 
, . . .  . . . . . 

sumpland A basin ~ e t l a n d s e a s ~ ~ a l l ~  inundated irrespective of .vegetation " 
cover. , .. . .>,., 

. . 

Swamp A wetland dominated by emergent vegetation (rather' than open 
, . water), whether permanent, seasonal orephemeral. 

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

. ,  , "  

Wetland , , An area of seasodor-intermittent inundation, whether 
natural or otherwise; fresh, brackish or saline;.static or flowing. ' ~ 

~. 
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Field survey sheet 



Field survey sheet 
The field sheet has been designed to simplify the collection and processing of the field 
information.The majority of questions are contained within single and double boxes. The 
questions within the single boxes can be answered by referring to maps, aerial photography, 
the System 6 Red book or local government information, without the need for field checking. 

Questions within double boxes are best answered after the completion of the field 
investigations. Question 2b (habitat diversity) should not be attempted until the relevant field 
&ta has been collected for nearby wetlands. Question 14 (historical and archaeological features) 
is best answered after considering the wetland system as a whole. 

The questionnaire can be used for wetlands with or without well defined boundaries. If the 
wetland has a well defined boundary all questions should be answered. If the boundary is 
poorly defined, answer only those questions marked with a @ 
Do not fill out the scoring section until all the data has been collected for the wetlands in the 
study area and has been entered on the sheets. The additional information collected (eg geology, 
soil type, System 6 recommendation number etc) will be used during the formulation of 
management plans or a regional wetland policy. Provision is also made for miscellaneous 
comments at the end of the questionnaire. 



FIELD AND SCORE SHEET 
A. RESOURCE DATA 

DATEIS) VISITED FIELD WORKER 

LOCALaWERNMEhTrnORlTY 

MAP REFERENCE 

KRIALPHOTOGRAPH RUN NUMBER 

8. NATURAL ATTRIBUTES SCORE 

@ 1 Envimnmental geology classHIMbn 

G ~ W Y  Sol1 type Dblribulion restrlned? YQSINO 

@ 2  ADJACENT WETLANDS 

Aretherewstland8 W&In a 2  kmradiue? YWNo 

3 HABITAT DIVERSITY 

4. DROUGHT REFUGE 

lethe wetland Impanantas admught relugsfor water blrds? mckappmpliate box) M.+T [ I 
Mlmr [ I Nom [ I 

5 AREA OF WETLAND (or wetland unl t  tor Pan  118 wetlande) 

W l m a e ~ s d i m m r o l t h e w l e n d  [ m], an&w.orit length [ m] and bread* 1 m], 

or calcuiale the areaofthe wetland. and tlckthe appropdsle box. 

G l o h a l  1 1026ha[ ] %mha[ 1 50100ha[ ] >loOha[ I 

@6. HABITAT TYPE 

N0.d habliallypsvisble tramthsaerlalphom I 
Tlckthe apprcprlal~ boxea lor habit* types present. 

P 
Lags papsrbams (>2.5mtall) In dense clumps [ 1 

Lwthlckefs ot Melaleuca. Kunzea or Asrenea spp. [ 1 
Paparbarkfringe [ 1 
T@ I I 
Wensive Inlake beds of sedges 1 1 
Extensive beds d Typhaohaor rushes 1 1  
Scanered 'dumps' ot ruehes or sedgee I 1 

Frlnglng rusher and sedges I I 
S w h l m  or saltmaah I I 

modsd gras81and5 In wintehprlng I I 

Mud l las  orseasonally dry open water I I 

$land5 - natural or human m d e  I I 

Ftlnging wmdland or heath I I 

S C O R E  C. HUMAN USE 

@l .  AESTHETICS 

Remrd any of the fdl~wlng aspen8 related to aesthetks: 

Linle I any enMdal nolae 1 1  
Steep ridgevblbls as pen or scenely [ 1 

Rldge axssalbleglvlng view d wefland [ 1 
Watland k alakB 8 a p n  water easytovlew [ 1 
Undefllorey mostly l n l m  [ 1 
F w o r  no madeor bulldings obvbus from wefland [ 1 
A seabnoIwland exists When few people vlslt [ I 

@2. HISTORICAUARCHAEOLOGICAL FEATURES 

Plrn88, re11CI 

Natbnal Trust alle Nalbnd Estate iletlng 

@3. SECURITY OF WETLAND 

Tdal Nlh ot Dmers 

Uslngthecodea below lintha owner types 

PO - priv818;LA- I d  authohorhy; VA - vastuJ ms or OPUD land: 

CL - vacant Wown land 

h e r  l Ownera- mner 3- 
Mabrowner 

Reserveelassand numer 

RB68NB PYIP118B: 

a. In full 

b S u m r y :  tlckthe appmpdate box. 

AClaas Rsss~ie  for mnservallaMf~creatlon [ 1 
~ ~ s o w n e d  by locsl authoW or govarnmentdepanmsnl [ 1 

other vested reserve [ I 
other (eg private orvacant Crwn  land) 1 1  

System 6 Recommsndatlan N o . M R S  Zone-(use mdes below1 

PAR - parks 8 rscreation; PUB - pvbllcpurprws; RRL - rurah SF- State Foresl: IN0 - industry 8 SpsCld 
induotry: 

TRS . tmsp r t  (road and rall):URB - urban, u r n  deferred, clvk and cultural 

@4. PROTECTION GROUPS 

Ar~thoremlveprotenl~n groups forth18 wetland? Ye&o 

If Y(B glve the detans below. 

NAMEIS) 

CONTACT PERSONIS) 

Permansnlahalbwcpsnwatsr(<u.Smdesp) I I SCORE 

P e m w n t  deep qpen water [>0.5m deep) I I 

Scanered papstbarb I I 

7. EMERGENT VEGETATION 

HOW much elthe wstland lscovsredwithamergem vegetation? 

Calculate AR€A OF EMERGENT VEGETATION r la, 

2030%or70ao% 1 102c%or%?g0% [ I (10% or >m% [ 1 

8. ADVERSE WATER QUALITY 

Have any ol the following bosn abervsdlmmrdad byneldworbfl or locals? 

Algal b loom (freefloating) [ 1 Algal mala (lllamentous) [ ] 

High nutrlsnt lwek I I Pollution sllcXs [ I Bo~l ism [ 1 

@P. DRAINAGE 

Are there any dralns mmlng in Qr out? (elrclemrren response) 

Drahsln dralmout Nodrains 

11 dralnn mme Intothewatland clrcletype(s] of dralnspreaent 

on-read stormwamrdmlns open dfalnbfrom urban/lndurtdal land opsn drain from rural land 
10. ADJACENT NUTRIENT SOURCES 

Sept iol~~kswlthln toom L 1 Sea~ond~lenl i lssd lawns or gralng areas [ ] 

Unbunded rubbishtipdlandllil [ I Agricunure wnh high nutrient output I I 

ell. AREA OF WETLAND MODIFIED (or weuand unlt for Pan 118) 

I ma percentage of the wetland and butler has been modifled wllhln the bovndadss p u  have chosen? 
To delermlns this you may need lo  cslculate as fallows. Tlcklhe apprtprlats box after cakuislion. I 

AREAOF WETLAND+ BUFFER 

Il-m% [ I 

3 1 4 %  [ I @A I 1 

12. RESERVE AREA 
- 

Wstiand a m  (refer to question 10) 

Calculatethe area of resew& land comdnlng thewetland. ANDDR 
areaof private land allocated n t h e  walland bythe landowner(s) 

(Show caiculauon In margin) 

@la .  NATIVE VEGETATION BUFFER 

What lsthetdal psr imer  of tho w e t l a n d ?  m 

Whapercentage ofthe pmpsny boundary chosen is at least 5Om fromthe wetland edge and is 
mvsred wlth native vegetation? 

8480% 6960% 

@5. PASSIVE RECREATION 

18 the Wefland U8ed Or has il facilities far thelollowlng -tickthe appropriate box(es)? 

nature slvdyhlrd walehlng [ 1 education (achml< Soom) [ 1 

plsnl&arbeeue facilltles [ 1 recagnlssd tourist venue [ 1 
~~naervation d flora [ 1 mnsemtlon a! fauna I 1 
remgnlaed research sle [ ] pmtenbnipressrvatlon ol other anrlbutes [ ] 

6 .  ACTIVE RECREATION 

18 the walland used or has It faollllie~ for any at thefaltowlng aotive rscreatlonal punuits: 

walWng. pgglng orcycling [ ] hofleddlng [ ] trail bikes [ 1 
W w n d  I I [ I aher I 

@ I .  OTHER HUMAN USES 

Is thewstland umd for any d t h e  lolbwlng7- tick box(es1 

agrlcvlture I I 

mining (checkfar mlnlng leases) L I 

water supphl L I 

existinglproposed servlcs corridors [ ] 
(road$. SEC) 

plcpO6ed Urbanmo~slng [ 1 

S C O R E  

I orlvale D U ~ O S ~  other than above I I 

@E. Presence of rsre apclea. Llst here rare speclea (gaened and other pdorily) known at the she. Note 1. species name. 
~ r b r l y  number. and source d intomatlm 

I 

@F. Prlvste human uses. Note here any evidence of private use for wstlands an private land. Also note comments of land 
owwr. 

@ G MAKE A ROUGH SKETCH OF THE AREA, BELOW OR ATTACHED, INCLUDING I F  YOU CAN THE 
BOUNDARIES YOU CHOSE, DIMENSIONS, NORTH DIRECTION, RESERVES. WATERBODY. VEGETATION 
ZONES, TRACKS, ROADS, FENCES, ETC. 

MISCELLANEOUS COMMENTS 



Appendix 2 

Management category graphs 



Management category graphs 
The graphs o&he,foLlowing page &e used to determine the management category of wetlands 
usiflg thedata obiained from,parts .I1 and ILIof the questionnaire. This is done by plotting the 
results of the Natural Attributes and Human-use questionnaire on the Y and X &es 
respectively, which results in.the wetland being placed in one of the five management 
categories. .. . . . 

... 



I Natural attributes 

Natural attributes 

Graph I :Management categories forpemanent and seasonal wetlands with well defined boundaries. 
Graph 2: Management categories for seasonal and episodic wetlands with poorly defined boundaries 
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Summer drought refuge index 



.. . .. . - - . . .. . . , . . . . . .  . . 
: . . . .  . . .  . . . ~ , .. . . 

. , .. . 

The table, below provides information on the relative importance of metropolitan wetlands as 
drought refuges for waterbirds and water depths during summer. The table is based on the 
recoias of the Water Authorit? of Western:Australia (1982-89) and the Royal Australasi'iin 
Ornithologists Uiiion's waterbird project. As the majority ofPerth's wetlands dry out during 
the summer, wetlands which do not appear on the list below probably do not contain any water 
at this time of year. 

Bollard Bullrush 

Heirisson Island 



Shenton Park 
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. ... . . .  , . . , 

.Appendix 4 -- ehind . - this ~ul le t in  
, .~.. 

In 1986, the EnvironmentalProtection Authority received a proposal from thewater Authority 
of Western. Australia. to abstract l&e volumes of water from the Gnangara Mound..As this 

-'lIjrbpdsal had the potential to,adversely:affec~.wetlands by. lowering the water table it was 
necessmv to   lace controls 'over the level of water abstraction. The controls imuosed a limit to 
the volume o i  water that could be abstracted from the mound through constraint; to the levels to 
which lakes would be allowed to fall as'a result of the water absnaction. 

Consequently, it was necessary to examine the wetlands on the mound and to determine the 
purpose for which individual wetlands should be managed. 

The Environmental Protectidn Authority developed a procedure for evaluating individual 
wetlands and placing them into one of five management categories according to their biological, 
geological andfor social attributes. As the management objectives for each category are defined, 
it is then possible to set appropriate management criteria. 

The approach also had the advantage of resolving conflict between government authorities, 
community groups and individuals about the 'value' of individual wetlands by making it 
possible to decide objectively the purpose for which they should be managed. 

During the formulation of the assessment process for the Gnangara Mound, it was recognised 
that the basic principle of evaluating wetlands and assigning them to management categories 
could be used elsewhere in the State. In 1986, the Environmental Protection Authority 
produced Bulletin 227 "Draft Guidelines for Wetland Conservation in the Perth Metropolitan 
Area" and released the document for public comment. This Bulletin contains a wetland 
evaluation questionnaire formulated for the Swan Coastal Plain along with supportive text. 

Over the following months submissions suggesting improvements to the document were 
received from community groups, wetland researchers, local and State government 
administrators and private individuals. Changes were required to enhance the practical 
application of the questionnaire, to meet the objectives of the recently completed State 
Conservation Strategy and to provide more information to the user about wetland management. 

In response to those submissions and experienced gained in the application of the 
questionnaire, Bulletin 227 was revised as Bulletin 374. The revised questionnaire was 
extensively field tested in the Shires of Serpentine-Jarrahdale and Gingin by the Water 
Authority of Western Australia and staff and students of Murdoch University. 

The Environmental Protection Authority has intensively promoted the use of the wetland 
evaluation method (through Bulletin 374) by metropolitan local authorities in particular so that 
they may make use of it planning and management of wetlands in their area, and to assist them 
in considering development proposals affecting wetlands. Encouragement of its use has also 
been made to State Government instrumentalities whose operations may affect wetlands, as 
well as developers and their consultants in the formulation of their development plans. 
The Water Authority has been the most active agency applying the wetland evaluation method, 
and has been done in conjunction with its recent wetland mapping work. The Water Authority 
has recently mapped wetlands of the Perth region from Wedge Island to Dunsborough, and 
prepared a broadsheet showing the wetland resource in the near Perth region. The wetland 
mapping is available also in digital form from the Water Authority. 

Preliminary management objectives for 2000 of Perth's remaining wetlands have been 
determined using the wetland evaluation method 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 consultants Joan Payne, 
Jan Rodda and Gany Middle. 



The Environmental Protection Authority and the Water Authority are soon to publish a 
broadsheet which depicts the management categories for these 2000 wetlands as well as Swan 
Coastal Plain Policy lakes. The Water Authority also has the information on wetland 
management categories available in digital form. 

To f h e r  assist local authoritiei and other agencies with an interest and role to 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, Bulletin 374 management categories, System 6 recommendation areas and the 
wetlands mapped by the Semeniuks. The atlases are to be distributed in 1993. 

.~ . 

Since the publication of ~ul le t in  374, some minor modifications to the application of the 
questionnaire have beenmade. The Authority believes that it'is timely that, with the elease of 
the "Strategy for the Protection of Lakes and Wetlands of 'the Swan Coastal Plain", (EPA 
Bulletin.68$), Bulletin 374 should be updated to reflect the principle in that Strategy and to . . 
make minor modifications in light-of the experience since 1990. . . 

. , .., 
. , ,.. 

. . . . 


