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Section 1 Introduction

1.1 Background

in 1986 the Envrronmentai Protectron Authority recewed a proposal from the Water Authorsty of
‘Western Australia fo abstract large volumes of water from the Gnangara Mound. As this proposai had the
potential to adversely affect wetlands by lowering the water table it was necessary 1o place controis over
the level of water abstraction. The. controls imposed a limit fo the volume of water that could be -

abstracted from the mound through constraints to the’ Ievels to wh;ch lakes would be attowed fo fall as a.
result of the water abstraction. = '

Consequently, it was necessary to examine the wetlands on the mound and to determme the purpose
for WhtCh individual wetiands should be managed. :

- The Environmental Protection Authority developed a procedure for assessing mdwrduai wetlands and
~ placing them into one of five management categories according to their biological, geological andfor
. social attributes. As the management ob;ect:ves for each category are, defrned it 1s then possible to set
~ appropriate management criteria. :

The approach also had the advantage of resoivmg conflrct between government authortt:es 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. Changes can then be made to relevant -
district and town planning schemes to prevent and eliminate incompatible land uses in the catchment.
This gives the wetland long term security and permits the formulation of effective mahagement plans.

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 comiment. This Bulletin contains a wetland evaluatron questlonnalre formulated for the Swan
Coastal Plain aiong with supportive text. :

- Qver the fol!ownng months submissions suggestmg |mprovements to the document were: recerved from

community groups, wetland researchers, local and State government administrators and private

individuals (see Appendix 1). Changes.were required to énhance the practical application of the

~questionnaire, 1o meet the objectives of the recently completed State Conservation Strategy and to
- ‘provide more mformatlon to the user about wetland management.

The present, substantraily revised document (Bulletin 374) thus evolved from Bu!letm 227. The revzsed

- questionnaire was extensively field tested over the past two years by the Shire of Jarrahdale, the Water

Authority of Western Australia and staff and students of Murdoch University. A list of wetlands evaluated

. is presented in Appendix 2. It is now ‘appropriate to complete the evaluation process for the remaining

wetlands on the Swan Coastal Plain using this approach and to formutate questionhaires for other
regions of the State. r :

1 2‘Who should use Bulletin 3742

Bu!letm 374 has been written for a wide range of people including commumty groups, state and local
‘government authorities and private landowners. A detailed techhical knowledge of wetlands is not
- required and users should be able to determine the management category of a wetland by using the
enclosed questronnarre

The document is especla!!y useful to deveiopers to assist .in. their plannmg and to
idenmy issues: that they wiil have to address to obtain statutory approvals.



: 1 3 Structure of the document

Bulietin 374 has two main sections. Section 1 provzdes basic information of which the reader should be
-aware prior to using the questionnaire. This includes the definition of a wetland, a description of the five
wetland management categories and an overview of the structure and flimitations of the questionnaire.
- A brief discussion of the rationale for protectmg and managmg wetlands is presented in Appendtx 4 for
those unfamiliar with this issue. .

Section 2 contains the Swan Coastal Pla:n quesnonnaure An expianataon of how to use: the
questionnaire ES provided. .

1.3.1 Deflnltion of wetlands

For the: purposes of this document, a wetland is defmed as an area of permanent, seasonal or
intermittent iniindation, whether natural or otherwise; fresh, brackish or saline; static or flowing. Typically
wetlands include lakes, swamps, marshes and dams; estuaries, rivers, streams and spnngs and
. intertidal sand flats, mud ptams and mangroves.

Excluded from this definition are areas which typically do not support water-dependent plant and animal

Jlife such as flooded playing fields or roadways. It should be noted that the above definition includes
- areas of land which are intermittently waterlogged and where surface water may or may not be present.
These areas are commonly known as damplands and are of ecoiogucal tmponance in supportmg
vegetahon and habitats which differ from other wetland types

1 32 The management categor:es

The five managemeat categor:es are:

i High conservatlon {Category H)

- These wetlands possess a high degree of naturainess and there is a high Eevel of interest in using the
- wetlands for various human purposes. This category is recogmsed as havmg the hsghest priority for
estabhshmeat and implementation as regtona[ park weﬂands

- Management objectives:

. Active management 1o maintain and enhance the wetland attnbutes, particularly natural
attributes. Where there is no active management at present it should be put in piace as a matter
‘of highest prtonty :

Act:ve management requires that a detailed managemem plan is prepared and lmpiemented wnth
sufficient resources to maintain or improve the wetland's current condmon ‘

- Examples: Loch McN_ess, Cooioo_ngup, Thompsons Lake.

i Conservation (Category C)

These wetlands possess a h:gh degree of naturainess

7 Management objectives: ' '

. To maintain and enhance naturai attributes and functaons
Examples: Forrestdale Lake, Gnangara Lake , Star Swamp

il Conservation and recreation (Category O — for open space)

These wetlands have been modmed but are conssdered to play importam roies in ihelr urban and/or
rural settings. , _ ‘

, Management objectives: . . :
o To provide for human uses whilst ma:ntaamng and enhancmg the existing natural attributes.
EXampEes Lake Carine, Lake Claremont, Lake Gwelup.



v Resource enhancement (Category R)

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

“Management objectives: _
. To maintain and enhance the existing ecotog:cal lunct:ons

See Appendix 4 for the ecological funct;ons of wetlands, and refer to the quest:onnalre to
determine these. '

- A development may be recommended for approval prowded

a the wetland function is retained within the development, or
‘b an equivalent area of wetland of a similar type is constructed or rehabrt:tated to fulfil equwalent
functrons

The term 'resource enhancement‘ has been used to mdicate that opportunities ‘may exist for
commercial developments 10 enhance the conservation values of wetlands (ie the wetland resource)} in

" this ‘management category.

Examples Hazelmere Lakes, Mariginiup Lakes, Tamworlh Hill Swamp

v Multiple use {Category M)

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

Management objectives:

should be considered in the context of catchment and tand use planmng (especrally drainage,
nutrient enrichment, surface and groundwater pollution), in terms of the current value of the .
wetland and the potential value to'the community if rehabllutated

Therefore, uses may be proposed that involve ssgnmcant alterat:ons to the wetlaad provided the
considerations noted above are addressed. The Environmental Protection Authority may be “satisfied
~ with-a well prepared environmental report for developments affecting these wetlands, but a higher level
of assessment may be determined if the situation requires it.

Examples JackadderLake Queens Gardens, anht Lake. .

It is important to understand that no singie wetland category is of greater lmportance than‘
another All wetlands are of value regardless of the purpose for which they are managed.

Any development or land use change affecting a wetland in all management
categories will require an environmental report. The Environmental Protection Authority will
determine the appropriate level of assessment (See Appendlx 3) :

1.4 The strU‘cture_ of the -qdestionna,ire

~ The questionnaire consists of three parts:

Patl - - Natural Attributes -
Patli -  HumanUse
Pant m - Supplementary Questions

~ Questions in Part | and I can be answered for all wetlands itis poss:ble to complete the evaluation wrth a
single visit to the site in conjunction with information from air photos, maps and council records. The
results of this process will place the wetland into a management category The role of the
. supplementary questzonnalre is explamed in Sectlon 2.1 (Step 6). . ‘



A more detailed explanation 6f the quesuonnalre is prowded below.

The Natural Attributes questionnaire score provides an indication of the current 'naturainess' of the
wetland. This questionnaire is in turn divided into two broad sections in recognition of the diverse
nature of Perth's wetlands. . ‘

* The first sub-section (Part 1A} is for permanent and seasonai wetlands with well deﬁned boundaries.
The second (Part 1B) is for seasonal and episodic wetlands with poorly defined boundaries, which are
catled damplands. .

Seasonal and episodic wetlands with poorly defined boundaries are common on the eastern reglons of
‘the coastal plain and in the Serpentine region. : . .

The Human Use questaonnalre scores the number of human uses for which the wetland area is
perceived as important. This gives an indication of the degree of management (or negotiations} that
may be necessary in determining the future of the wetland. Therefore the score for human use mciudes
benef:c;al conflicting and detrimental human uses.

1.5 The geographlc limitations of the questlonna:re

The questzonnalre in Bulietin 374 applies 1o an area of the Swan Coastal Plain extending from Glngm

Brook in the north, to the foot of ihe Darling Scarp in the east, to the Peel Inlet, Murray River and South . - :

. Dandalup River in 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, includirig the Safety Bay
Mound the Stake HzEI Mound, and those in the Serpentine, Byford and Armadale areas.

The questaonnaire was designed specliically for this reglon and should not be used
elsewhere, Other questionnaires will need to be developed in the future for regions of the State
outside the Swan Coastal Piain.. Responsibility for this task lies with the releévant State and local
government decision making authorities and with developers. However it may be possible in some
circumstances to adapt the Swan Coastal Plain guestionnaire for this purpose and the Environmental
Protection Authority would be willing to provide advice on this issue. The Authority may also choose to
modify the structure and composition of questionnaires in the future as new informanon becomes
available.

The questnohnaire does not work in the folioWing sit'uati'ons:

. Wetlands above the foot of the Damng Scarp. _
» - Streams, channels and drains, but it may be appiied to assoc:ated wide floodplains.

. ‘Farm dams and similar structures or pits (&g gravel _pits) without emergent vegetation.

1.6 Functlonal Iumstations

~ The assessment of management categories and objectives through this questaonnalre should be
perceived as a first cut, broad brush assessment. It shouid not be taken as the final assessment;
subsequent detailed investigations may reveal a different set of management objectives.

" The questionnaire provides only a 'snapshot' of the wetland's current condition.
Active management, rehabilitation or lack of management can change the
assessment and subsequent management category. Each question has management notes
which explain the basis for the scoring applied. :

In conclus;on any attempt to provide a simple assessment of wetland systems which are blologlcally '
diverse and which can be atfected by human use in many ways fequires thoughtful consideration as to
which wetland characteristics warrant scoring. .



“Section 2 The Swan Coastal Plain questionnaire
241 H_ow to use the duestionnaire

-Step 1

. Obtain aerial photographs and maps. Aerial photographs should be at a scale of 1 :20,000 or better. The

Metropolitan Road Guide colour aerial photographs are suitable. If the wetland has poorly defined .
boundaries, stereoscopic coverage is useful. Maps should show property’ boundanes roads, service.
corridors and land tenure : :

Step 2

Read the whole guestionnaire and ‘make notes about the mformat:on 10 be collected dunng the field
visit. The management notes assocrated with each question give hrnts about what you need to look for.

Step 3

~ Determine the boundanes ot the wetland berng assessed using rnaps and aerial photographs in
combination. The locat hydrology and vegetatsoo is generally used fo delmeate the wetland from
~ surrounding areas*.

This task is often d:ffrcutt in the case of seasonal and episodic wetlands These wetlands are generally
located in areas of low relief so only a small rise m the water table is needed to join a mynad of smali
: wetiands ino one large flooded area.

In some cases it is almost smpossrble to determme wetland boundaries once the vegetation has been
_cleared. Caution is requ:red when using aerial phofography as it is easy to mistake a prece of remnant .
vegetation in a oleared area for a distinct wetland.-

To overcome this problem artificial boundaries such as fence I:nes and roads can be used. However as
- the choice of boundaries has a major influence on the outoome of the questaonnarre it is important to
clearly state the boundaries chosen :

Step 4 ,

Answer as much as you can from the' aerial phot'ographs and maps for the relevant Natural Attrrbutes‘
questionnaire (IA or 1B) and the Human Use questaonnarre (11) using the fre!d questtonnarre prov:ded as
- Appendix 5. Answer the Supplementary questionnaire if possible. :

it should be noted that the format and wording of some questions in the field questronnarre has been
altered to simplify the collection of data in the field and to enable the entire questionnaire o be
condensed on to a single double sided sheet. Users should therefore be familiar with the substance of
. the text prior to using the field questeonna:re ‘

- Step 5

' Undertake the field :nvestrgatron(s) and vrsﬁ the local govemment authority or relevant government
department making sure you know what you are going to look tor before you get thare (Refer back to
Step 2 and unanswered questions from Step 4). '

* The physical boundaries, of many wetlands on the Swan Coastal Plain have been identified and mappsd in recent
“years as part of on~golng resgarch. Detalls of areas. covered can be oblained from the Environmental Protection
Authority. o _ :



Step 6

'R'eassess all your answers after the field visit and tally up the scores for each section.” Use the
appropriate graph from Appendix 6 to determine the management category for your wetland. If you
" used the Natural Aftributes questionnaire IA refer to graph A, and use graph B if you used °

questionnaire 1B to determine your management categories. :

" Where the final score falls in the “transition” zone in the graphs, the Supplementary questionnaire (or
further consideration of local issues) should be used to decide the appropriate wetland category.™

- Step 7

it is important to present sufficient information to enable others to understand how the wetlands
management category was determined. Information should be provided on the boundaries used in the |
assessment as well as the individual scores for the Natural Attributes, Human Use and Supplementary
questionnaires. If the Supplementary questionnaire was used to determine the final outcome, the letter
S should be written and circled adjacent to the wetlands name on the field questionnaire. Additional
information which may be of use during the formulation of management plans should also be recorded.

*Although it can be argued that it is best to consider the scare for each subsection of the questionha‘ire rather than
the final score, the system for using the final score was found to provide satistactory rasults for determining
managemant categories. ' ‘ .

“*If a wetland is recognised by international ‘agreement because of its importance to waterbirds or the presence of
rare fauna and flora it automatically becomes a Category H wetland. No further assessment is required.



2.2 The natural attributes .questionnaire

2.2.1 Part 1A: Permanent and seasonal wetlands with well defmed
boundanes

- For weﬂands with poorly defined baundanes go to Part B (Page 12)

i Environmental geology classlfication

Does the wetland occur on the Quzndaiup Dunes oron a geologlcai unit confined to a- nver/estuary |
ﬂoodplam'? .

YES - Score - 5
NO L Score - 1. .
' Score o | 11

Source: F?efer to 1: 150,000 Environmental Geology Senes (see Gozzard 1982).

- Management Notes: Geological origin is one of the bases for wetland ciass:f:cat:on systems In the‘
metropolitan area wetlands within these geological units are rare.

ii Adjacent wetlands
Are there wetiands within a 2km radnus‘? _

YES - goto quest:on ik
NO '  Score 3 —"gotoquestion (iv) .
‘ Score - - B T

Source : Aerial photos.
Management Notes: Refer to question {ifi).

_iii  Habitat d:versﬁy

Is the composmon and structure of the vegetation sngnafzcantly dtfferent to that found at nearby
‘wetlands’? S

YES = | . Score .3
NO S | Score Rk o
' Score _— : N

Soeurce: Referto. questioh {vi) for a listing of habitat types. | Use éerial photds and field visits'

Management Notes: A high diversity of habitats is desirable trom an ecolog:cal perspecnve In some
" cases this d:vers:ty is not expressed in an individual wetland, but in a series of adjacent wetlands.

iv Drought refuge
What is the lmportance of the wetland as a drought refuge for birds?

MAJOR IMPORTANCE Score -5
MINOR IMPORTANCE. -~ Score 2
NO IMPORTANCE - Score 0
| Score B [ ]

Soufce* Refer fo Appendix 7 and local branch of RAOU

" Management Notes: Although waterbirds can move long dislances to find suitable habitat when lakes
~ dry out, it has been shown that Perth's wetlands provide a valuable drought refuge during the summer.



v Area of wetland
Estimate the drea of the wetkand

>100ha o Score 5

50-100ha ' : Score T4

- 25-50ha, ‘ Score 3

1025ha  ~ Score 2
<_1-0ha. ) Score 1 - ‘
Score o [ 1

Source: Map. of appropnate Scale in conjunctron with a grid overlay. The edge of the inundated area "
(often indicated by fringing vegetatton or summefr grass) should be used as the weﬂand perimeter for
this calculation. . ,

Management. Notes: As a general rule farge wetiands are capable of suppomng a Iarger variety of
species and have a greater capac:ty 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
Iakes often dec!mes due to a reduction in habitat diversity (see management notes Question (vi)..

vi Habitat type :
Using the list below score 1 for each habltat type represented

a '.Vegetation' over 0.1 hectare in area

+ . large paperbarks (>2. 5m tall) in dense clumps
. low thickets (ie < 2.5m tall). These are often Melaleuca, Astartea or Kunzea spp
. paperbark fringe ‘
o fringing rushes and sedges (often Baumea and Juncea spp.)
- fringing Typha (bullrush} '
A sampire or saitmarsh
-+ extensive inlake beds of sedges
e - extensive inlake beds of Typha or other rushes
scattered dense clumps of rushes or sedges

b . Other habitats

. flooded grasstarid in winter/gpring -
. mud flats or seascnally dry open water
. islands — natural or human made : c
. fringing woodland or heath (eg eucalyptus nodes or non-wetland Species_)
. permanent shallow opén water < 50cm deep ‘
» permanent deep open water > 50cm deep
Score 172 point for:
| » - scattered paperbarks
. ' scattered rushes .
i Score _ : ' _ 0]

Source Field visit and aerial photos.

Management Notes: The composition, density and strucrure of the vegetat:on around a weﬁand has a
major influence on the size and diversity of bird and other animal populations. The more complex the
vegetation assoc;ar:ons the greater the habitat diversity.



vii Emergent vegetation
‘How much of the wetland is covered wnh emergent wetland vegetatton?

If 40-60% B " - Score- 5
R LK. o 66-70% Score 4
1120-36% or 70°806% "Score 3
i 16-20% B B YR ST T, L7 Score “F
([ A or >60% Score i
| Score T o : [

St

Source Aerial photos and f:eld visit.

Management Notes: A wetland which pro wdes both open water and emergent vegetation is likely to
fulfil the biological requirements of a greater range of species. For example waterbirds need emergent
vegetahon for breeding and open water areas for feedmg

vill Adverse water quahty

Has adverse water quality been reported in the last iwo years or observed on the current mspect:on'? '
For example the presence of oil slicks, algal blooms or boiuhsm in waterbirds.

No aspect Score - '8
observed ‘
or reported ,
A single : Score ' 2
event/aspect :

observed or

reported .

" Several aspects - Score 1
.cbhserved or

reported

" Three or moré - Score 0

aspects

. observed or

reported .
S Score ‘ . - L]

- Source: Field survey, discussion with local residents, and local govérnment.authoriry.
Management Notes: ' '

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

2 The presence of macroalgae and/or large numbers of ep:phytes is often an indication of, poor
. water quality. An epiphyte is a non parasitic plant that relies on other plants for physical support:

3 Good water quality is important, particularly for invertebrates. If there.is evidence of poliution
" {from heavy metals, pestrc:des and nutrients ete) measures should be taken to alleviate the
problem :

ix Drainage

a Are there. drains dtrectmg water into or out of the wet!and'?
YES . goto(b), {c)and (d) =
NO Score  ~ 5.— goto question (x).



b if the dram(s) only darects water into a wetland use the table below to determme the lake's
: . susceptibility to nutrient poliution. This is achieved by: : '

i calculatmg the surface area of the wetland (refer o question v);

i selecting the wetland surface area category in the left hand s:de of the table below that
most closely approximates the lake being stuched and : |

il note the ‘drainage catchment area' value ior that category (right hand 81de of tab!e)

If the area of the catchment for the wetland bemg assesseci exceeds the specafaed value in the
right hand side of the tablé: _

Score 1 —goto {c)
iffthe areais Eess than the catchment area value:
Score _ 4 — goto (c). . _
‘Wetland surface area category (ha) -~ -  Drainage cétchrﬁent'ar‘ea {(ha)
200 o 700 -
100 \ I 850
75 s | 263
T S N ¥ -
_25 T R T e
10 3 | .. 35
¢ . |f the drain(s) was constructed o mamtam water levels in the lake or to support wetland
vegetat:on
. chre . 3_ — go to (d}
d If the drain(s) was constructed io dry out the wetland
Score - 0 ' ‘ _
Score (@a+b+c+d) ' B

Source: Field inspection and visit to local government author:ry

Management Notés: Surface water run-off entering wetlands. via drains is often poliuted. Nutrient
inpuits from this source should ideally be monitored for several years before determmmg the most
appropnate means of managmg algal and insect problems. _

b Ad;acent nutrient sources ,
Are there altemate nutrient sources that could aﬁect the water quahty inthe wetiand’?

For example, rubbish tips or landfili; lawns and/or grazing properiy fertilised on a seasonal basis;
‘septic tanks within 100m of the wetland; agricultural development with hugh nutrient outpui-
such as feedlots and sheep holding yards nearby etc.

fYES gc to (b) and (c)
NO ~ Score 5 — goto question (xi)

* The table was prepared on the basis of a phosphorus asslmliatwe capacny of 0 as grams of phosphorus per
square metre of wetland water area per annum, and a runoff rate of 1kg of phosphorus per hectare of caichment -
_per annum. F-'unher details about the table can be obtaaned from the Enwronmental Protectlon Authonty

10



b If there is only one source?

_ Score -2
¢ . It morethan one source’?
' Score 0 ‘ .
Score - [ 1

Source: Field mspect:on and visit fo the Jocal govemment authonty

Management Notes Recent research has demonstrated that !arge quantmes of nurnents enter'
wellands via surface water drains. . , ‘ . ‘

xi Area ot wetland modlﬂed

. What proportion of the wetiand within boundaries taken as 50m from the edge of the inundated area,
_ has been modified by landfill, pavmg, cultlvated gardens!playmg fields, irrigated agriculture, grazing,
weed invasion, mining-etc? :

0-10% Score 5
11-20% Score 4
21-30% . Score 3
31 - 40% " - Score 2
>40% - ‘Score 1
Score ' o [ ]

Source: Aerial photos and maps.
_ ManagementNotes:.See question {(xii} -

Xii Reserve area

* Is the size of the (potential) reserve contammg the wetland Iarge encugh to ensure that conservatron‘
values ¢an be protected from the impacts of surrounding land uses. To determine this divide the area
of the wetfand by the area of the reserve surrounding the wetland. If the outcome of the computation is:

<01 . Score 5

0.1 -025 Score 4
025-05  Score 3
05 -075 - Score 2
0.75-1.0 Score 1T _ )
' Score i o o [ 1

Source:  Aerial photos and maps — If there are not formal boundanes around the wetiand use fence
lines, roads or natural features of the landscape for the calculation {see management notes below).

Management Notes: Wetlands with large buffer zones are less likely fo be degraded by the 1mpact of
surrounding land uses than those with small buffer zones. The size of buffer zones should be
determined according to the physical and ecological properties of the individual wetland and the
purpose for which it is being managed. Property or reserve boundaries used in the above computation
should be at Ieast 50m from the wetland edge If less than 50m make a note in the report:

xiii Native vegeiation buffer
What percentage of the wetland perimeter has a buffer of nanve vegetahon 50m or wider aiong it?
. 100 - 90% : Score 10
- 89- 80% Score 8-

11



. 89-70% : Score

6
69-60% - - - Score 4
59-50% - Score 2
<60% - ‘ Score 1 _ .
 Score . i - - o ]

Source: | Aerial photos.

Managerment Notes: Nanve vegetanon has a beneficial éffect on water quality and aesthetics and is
essential for wetland fauna. A clear management objective for all wetlands should be to ensure there is
vegetation cover where it would normally occur. Limited clearing may be acceptable at some sites if

-management procedures ensure that weed invasion is controlled and applied nutrients are prevented ‘

from Ieachmg mto the ground water or reachmg the wetland through surface flow. -

222 Part 1B: Seasonal and epnsod:c wetlands with poorly defmed
boundaries .

i Environmemat geology classification

Does the wetland occur on the Qumdaiup Dunes oron a geologlcai unit confmed to a nverfestuary ‘
f!oodpiam'?

YES - _ Score 6
NO . Score - -1 N .
‘ - Score [

Source: . Refer to 1:50,000 Environmental Geology Senes {see Gozzard 1982)

Management Notes:. Geofogfcal origin is one of the bases for wetland classification systems in the
metropolitan area, wetlands wrthm these geological units are rare.

ii Adjacent wetlands ‘

Are there wetlands within & 2km radius?

YES go to question i _
NO e Score 3 - go to question (iv) -
' Score - . : [ 1]

' Source : Aerial-photos. _
Management Notes: Refer to question (ifi).

iii Habitat dwerstty

~ Is the composition and structure of the vegetatton s;gmficantly dliferent 10 that found at nearby
wetiands‘? :

YES | " Score '3
NO Score - 1 . . 7
' Score _ ' .

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

iv Habitat type
Usmg the fist below score one for each habitat type represented
(maximum score 10).

. a Vegetatson ovef 0.1 hectare in area.

. Iarge paperbarks (>2.5mtall) in dense clumps
. low thickets (ie <2.5m tall). These are often Melaleuca, Astarrea or Kunzea spp-
. paperbark fringe : :
. fringing rushes and sedges (often Baumea, Juncea spp)

12



« fringing Typha (bullrush)

. samphire or saltmarsh
~« extensive inlake beds of Typha or other mshes
. scattered dense clumps of rushes or sedges
b Other hab!tats
. . flooded grassfand in winter/spring
'« mud flats or seasonally dry open water
. * islands — natural or human made _
S fringing woodland or heath (eg eucalyptus nodes or nonnwetland speCEes )
e permanent shallow open water < 50cm deep
. permanent deep open water > 50cm deep
‘ Score /2 point for : :
-« scafttered paperbarks
. scatte‘red rushes _ _ ‘ ,
' ‘Score S S | [

Source Ffeld visit and aerial phoatos.

Management Notes: The composition, density and structure of the vegetatlon around a wetland has a
. major influence on the size and diversity of bird and other amma! populat:ons The more complex the
vegetation associations, the grearer the habitat d:vers:ty .

‘v Drainage

- Are there drains directing water into or out of the wetland?
- YES Score- 0

NO Score - 5

Score - o : I
Source: Field mspectlon and visit to local government authority. '

Management Notes: Surface water run-off entering wetlands via drains is often po!!uted Nutnent
inputs from this source should ideally be monitored for several years before determmmg the most
.appropr:ate means of managmg afgai and insect problems, : :

~vi  Area of wetiand modmed

What proportion of the wetland, within boundaries taken as 50m from the edge of the munrfated area,
has been modified by landfill, paving, cultivated gardensfplaymg fields, irrigated agriculiure, grazmg
weed invasion, mmmg efc?

- 0-10% _ - Score

5
11-20% ~ Score 4
21-30% Score 3
. 31-40% . Score 2
> 40% ) Score 1 . . B u
' - Score _ o

Source: Aerial phbtos and maps. -
. _Management Notes: See question (vii)

vil Native vegetation buffer
What percentage of the wetland perimeter has a buffer of natwe vegetatton 50m or wuder along it?
100 - 90%. Score 5 ‘ ‘ : :

89 -80% . _ Score 4
79 - 70% : ‘Score 3. )
2

69-60% . Score

13
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59 - 50% Score
< 50% : Score 0 - ‘

' Score C - [ 1°
Source: Aerial photos. o

Management Notes: ‘Native vegetat:on has a beneficial effect on water quahty and aesthetrcs andis
essential for wetland fauna. A clear management objective for all wetlands should be to ensure there is
vegetation cover where it would normally occur. Limited clearing may be acceptable at some sites if
management procedures ensure that weed invasion is controlled and applied nutrients are prevented
from Ieachmg into the ground water or reachmg the wet!and through surface ﬁow

2.3 Human use questionnaire

i Aesthetics o :
Does the wetland possess any of the foilowmg attnbutes'? {score appropnateiy)

_ Little, if any, arificial noise : Score -
Undérstorey mostly intact -~ Score 2
Few, or no, roads or buildings obvious Score 2
from wetland: o
Steep r:dge visible as part of the scenery Score o

" Ridge accessible giving view of wetland Score 1

Wetland is a lake and open water easy Score o1

- to view _ ‘
A section of wetland exists where few p Score 1
peopie visit : T ‘

~ Score (total of above) Pl

Source: Field survey

Management Notes. A management plan shou!d fry to ensure that these attnbutes are preserved or |
enhanced by proposed developments.

i Historical and archaeological features
- Does the wetland have any of the followmg historical or archaeologlcal features'?

. regtstered Aboriginal relics or sacred sites
] | _pioneer relics/operations
. National Estate/Trust listings .
 If two or more (of the above) Score - 5
If one R Score 3
Oiherwaée : o Score . O
Score ; T 1

Source Field survey, local govemment authontys, National Trust, WA Museum — Department of
Abongmaf Sites. -

-Management Notes: Strategies for the protect:on and/or preservation of htstoncal and archeo!og;cal o
features should be clearly defmed in the management p!an for the wetland.

ifi " Security of wetland
What is the current vesting of the land comammg the wetland ?

A Class Reserve for conservation and recreation "Score 5
or Metropolitan Region Scheme reserve for Parks e

~ and Recreation owned by the Department of

- Planning and Urban Development or

local government authority

14



- Other class of reserve — vested ‘ - Score 3
- System Six recommendation ' :
unvested or on private property

Other class of reserve — unvested Score - 2
. Other {eg private or vacant Crown land) " Score 1

Score |

iV Protection groups .
Does the wetland have active protection groups?

One or more 7 _ Score 5
No groups : - Score 5 _ .
Score . A

v Passive recreation

Is the wetland used for any of the foi!owmg pass:ve recreatlon actlvmes’?
If yes, score 1 for each . -

. ~ nature study/bird watching

* education (school or other educat;onat interest wnthm SOOm)
. pichic and /or barbecue facilities _
«  conservation of flora (refer to maps) .
. conservation of fauna (referto maps)
. protection and preservation of other attributes
. recognised research site -
* — biological

— archaeological

~— other |
> ' recognised tourist venue

| score [ ] .
Source: Field surveys, maps, road directories, State and local government department and residents.

‘Management Notes: Damage such as tramphng, eros:on and destruction of vegetat:on should be
noted dunng the field visit. ;

vi Active recreation ‘
Is the wetland used for any of the following actlve recreattonai actwtties’? i yes score 1 for each

° walking/jogging or cycling
° horse riding '
o trail bike riding
. playground
. sports grounds
« - model boats -
o8 golf course
. canoeing/rowing
«  power boating/skiing
. swimming

Score [ 1]
Source State and local govarnment recreation departments. -

Management Notes: Damage from current activities should be recorded dur.rng the ffeld survey and
reported to the appropriate authon!y/s _

15



i Other human uses . :
Is the wetland used for any of the following purposes? (Score 1for each)

. agricultural activities {grazing, horticuiture etc)
. mining (check for mtmng leases) ‘ _
» - existing/proposed service comdors (SECWA roads etc)
~«  water supply
» proposed urban/housing use
. prtvate purposes other than descrzbed above
' . Score ‘ [ ]

Source Field survey, maps and State and local government departments

Management Notes: The compatibility of the above activities with conservation values should be
considered during the formulation of a management plan. It may not be practical to achteve all
management. objectives, and land use priorities will have to be decided.

2.4 Supplementary questionnaire -

This questionnaire is used to determine the most appropnete management category for a wetland
where the natural attributes and human use score falls in the "transition zones" in the graph in Appendtx ‘
6. .

if the answer is YES in question i (betow) the wetland shoufd be moved to the management category o
the right. .

I NO, move to left.
i the answer to either ii or iii is YES, move upwards it NO move downwards

‘i Species rarity

Are rare speczes of animals or piants present or. are there communities represented which have a
limited distribution’?

Source: Department of Conservation and Land Management Ioce! government authonttes ‘
conservanon groups, hterature searches. '

Management Notes: Wettands supporting rare and endangered speo:es should be given priority '
when allocating resources for the formulation of management plans and tmp!ementanon of field
Works.

_ii - Effect on land values

Does.the wetland significantly enhance real estate vaiues and tand rates around 87 ie, does the
wetland add more than 10% to the value of nearby houses? :

Source: local government authoritys, estate agenis.

Management Notes: The enhancement of real eslate values is a legitimate reasor for moreased
expenditure on the active management of a wetland '

i} Human use :
- Do more than 100 people visit the wetland each week?
Source: Extended field surveys, State and local government recreation departments

Management Notes: This question provides a.good measure of the need for- human use
management. : :
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. City of Stirling

Public 'submissio'ns on Bulletin 227

The following mdweduals and orgamsanons provided comment on Bulletin 227 "Draft Gwdeimes for
Wetland Conservation in the Perth Metropolrtan Area" ‘

Commonwealth and State . government authorltaes/unwersmes..

Depar{mem of Agriculture

Depariment of Sport and Recreation

Western Australian Tourism Commission -

Dr Malcolm Hollick — University of Western Australsa
Water Authority of Western Australia

Main Roads Department

- Gary Middle — Murdoch University ‘

CSIRO Division of Groundwater Research
Department of Local Government

i.ocai government authorltles

Shire of Kalamunda
City of Canning

- City of Cockburn
Shire of Rockingham

Shire of Serpentine - Jarrahdale . '
City of Melville ‘ L _ .
City of South Perth ' ‘

Consultants and professmna! plannmg bod:eslmdwaduals

Royal Australian Institute of Parks and Recreation -
Kinhill Engineers Pty Ltd ;

Australian Association of Planning Consultants
LeProvost, Semeniuk and Chaimer

Consetvation/interest groups

Wetlands' Conservation Society
RAOU- - _
Conservation Council
Bussefton Naturalists' Ciub
- Waterbird Congervation Group ' ,
. Western Australian Field and Game Association

Private individuals

Sonia Graham
R Bames
‘David Hides
‘B C Hoff
Otto Mueller
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. Appendix 2

Wetlands on the Swan Coastal Plain
o assessed'using Bulletin 227
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"‘Wetlands on the Swan Coastal Plam assessed usmg
Bulletin 227

The table is structured into two parts accordmg to the cianty of the wetland boundaries. The data
contamed in this table was used to formulate the graph presented in Appendix 6.

i Wetiands with well defined bou_ndar:es

Wetland | Wetland Name Natural - Human Use | Category
Number , Attribute Score Score . ,
41 |Adams. I 22 8 R .
58 Alfred Cove S 33 25 0
57 Anstey Swamp . | 44 . 7 C
15 | Banganup o 43 - 16 C
13, Bennet.Brook . 41 , 17 C
43 Beonaddy . 26 9 R
23 Bibra . - 38 22 - C
30 | Blue Gum o 19 ' 16 R
- 46 | Bollard Bullrush 1 23 - 9 R
28 Booragoon . .30 18 0
2 Brownman T 48 12 C
59 Canning River . : 41 ' ‘ 34 H
39 | Carabooda 25 1 4 . R
37 Careniup- N 19 1. 7 M
26" Carine 29 23 O
19 | Claremont. | 29 25 o)
24 Coogee B 32 ‘ . B "R
54 . | Coogee Springs 32 . -8 . R
5 | Cooloongup . l 56 | 19 H
i Forrestdale L . 38 b 22 C
36 Gnangara. 42 21 C
38 . Goolielal j . .32 .. 18 0.
27 Gwelup ‘ ' 34 - 19 -0
50 Hazelmere L 22 17 R
©.28 | Herdsman o .30 ' 23 (o}
63 | Heirisson sland 26 ‘ 16 O
64 |Interchange : , 21 4 M
17 Jackadder o 19 T 9 M
7 ° |Jandabup . 2b 19, 0
6 . Joondalup = _ 41 . 1. 34 H
47 Litile Rush ' ‘ 35 17 C
9  |Loch McNess 3 56 31 H
29 Manning o - 32 25 . 0
35 Mariginiup - 22 10 . R
33 Mary Camoll - e 25 ‘ .16, o]
31 .| McDougall - _ - 21 11 - R
48 Mindarie: o 19 -4 M
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C'ategdry B

[ wetiand Wetland Name Natural “Human Use
-1 Number ) - 5 Attribute Score Score
18 Monger 26 20 0
3 Mt Brown 47 11 C
40 Neerabup - 24 13 R
25 -North - 31. 26 0
11 - Nowergup 39 18 c
18 Perry Lakes 27 22 e
- 45 Piney 33 21 T Q
55 Pinjar 21 5. M
42 | Pipidinny 38 10 C
83 Queen's Gardens - 19 15 R
22 Richmond 49 22 H
. 48 Roe Swamp 32 16 O
- 20 Shenton Park’ 18 18 R
44 - | Spectacles .29 21 o]
1 Star Swamp 37 24 C
. 56, Tamworth Swamp 32 7 R
14 Thomsons 47 21 H
32 Tomato 25 21 Q-
4 - Walyungup 43 - 20 C
47 Wilgarup 43 11 o]
49 Wright 21 8 M
24 _Yangebup 35 19 c
10 * Yonderup - 48 -18 H

ii  Seasonal and episodic wetlands With .pooﬂy defined boundaries

| Wetland Wetland Name Natural ‘Human Use | Category
" Number ‘ Attribute Score
: . | o Score
4| AMB Ref 3 91800 64 33700 18 10 c
5 Banjup Lake - 6 6 M
6 | Balannup Lake 3 2 M
7 Yule Brook Reserve 18 5 c
8 Twin Swamps Nature Reserve 17 8 c
10 | AMG Ref 3 97700 84 45000 15 10 c
11 AMG Ref 4 01300 84 39100 11 2 R
12 Yangedi Swamp (east) 11 3 - R
13 Yangedi Swamp (west) - : 3 o
14 _AMG Ref 3 97600 64 42100 5 ‘ 2 0
A5 AMG Ref 3 94000 g4 18000 5 2 : O‘
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~impact assessment process
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'Enwronmental Protection Authority of Western Australlas
n‘npact assessment process

This is a brief explanatlon of the various levels at which a development aﬁectmg a wet!and can be
assessed in Western Australia. :

‘Where a development has the potent:ai 10 tmpact on a wetland, the proponent should (mzttaiiy) prepare
a brief environmental report describing the proposal and its likely impact on the environment. Measures
proposed to ameliorate detrimental effects and to improve the environment should also be described.
" On the basis of this information, the Environmental Protection Authority sets the level of assessment.

Most developments affecting wetltands would be assessed on one of three formal levels: Consultative
Environmental Review (CER); Public Envnronmental Revaew {PER) and Envrronmental Review and’
Management Programme (ERMP) .

- A CER is used for proposals with environmental arnpacts which are less oompfex or likely to be of mterest |
only to the local public and/or special anterest groups A period of ‘up 1o four weeks would’ normaily be
allowed for public review.

APERIs requ;red for proposals with srgmf:cant enwronmen!al nmpacts in which the. wrder pub!:c is iakely
1o have an interest. Eight weeks are allowed for public review.

- An ERMP is-used for proposals with major enwronmental impacts in which there i isa clear publsc lnterest
Such proposals require comprehensive, detailed and sophestecated envnronment assessment. A public
revuew period of 10 weeks is provided.

The documentation for all three formal levels .of assessment must be prepared by the proponent in
accordance with guidelines issued by the Environmental Protection Authority. The proponent shouid.
also consult EPA Bulletin 79, "Gundelmes for the Conservatuon and Management of Wetlands in
Western Austra!ea" ‘

A thorough report, as mentioned above wiii expedste the assessment process significantly. To achleve
this, early informal discussion with Environmental Protection Authority officers is invited.

Where the enwronmental impact of a proposat is minor and formal assessment is not required, the -
Environmental Protection Authority may nevertheless review the project informally and provide advice
1o the proponent and the public.

The Authorlty may also dec:de not to assess a pro;ect if. |ts envaronmentai zmpact is consndered not
sugmftcant ‘
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Appendix 4

Rationale for conserving and managing wetlands
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Ratlonale for- conserving and managmg wetlands

Since European settlement more than two. thirds of wetiands on the Swan Coastal’ Plam have been

a - destroyed or degraded through landfilling, changes in dralnage or- water quality, or destruction of

vegetation.

During the past 15 years the need to conserve wetlands has been recogrused in d:stnct planning
schemes and water resource planning. However, these measures have only been partially successfu!
and there is an urgent need fo intensity congervation and management efforts.

There aré many ways of ;ustefymg the retention and conservation of wetlands. The :mportance of
wetlands is.outlined below under three headmgs hydrological, social and ecological.

Hyd rologacal

‘Wetiands on the Swan Coastai Plain are surface expressaons of the groundwater table, In some

situations they play an important role in'the local surface drainage system by collecting water during

storm events. The destruction or degradatton of these wetlands through landfill, clearing and poliution -
resu!ts in changes m the Iocai water balance and in some s:tuatsons ﬂoodmg down stream.

Social

. Wetiands provide opportunities for recreatton nature study, educatlon .access to waidiafe and aesthetic
~ considerations. These benefits are reflected in land values and, in urn, .in the value of rates to local
authorities. Oppoﬂumtzes for tourism and other aspecis of the recreation industry are also enhanced ‘

Ecolog:cal

Wetland ecosystems comprise compiex networks of bsologlcal and chemzcai processes. lt is possible to
. consider these processes as ecoiog:cat functions' which, among other things, can be valued as
'services’. _

Eco!og:cal functlons of the wetlands of the metropohtan region include:

« . - alimited capacity to assimilate loads of dissolved and suspended materials, mciudsng nuirients
~ and pollutants, sediment and litter;
. support of the complex of plants, animals and mucro-organ:sms which make up the wetland food
webs;

. provision of drought refuges for waterbirds affected by reducﬂon in availability 'of fresh water in
. more arid areas resulting from the comblned effects of summer drought and catchment

. salinisation,

»  provision of summer feeding areas for trans- equatonal migratory. wadmg birds which are the

subject of international agreement. It is worth noting that Australia is committed to protect the
habitats of waterbirds and migratory waders under international agreement. Hence there is a -
“need to preserve a range of wetland types and to control development on adjacent land; and

- provision of habitats for plants anamals or communities considered to be rare or of restrlcted
occurrenice or distribution.
- In addition, wetlands perform a valuable functlon as an ‘index of envsronmenta! quality'.

The shaliow groundwater is a key factor in the environment of the region and, because the wetiands are
- effectively ‘windows' on the groundwater, they will be the earl%est features to demonstrate the effects of
stress on the system. For example: -

. falling water levels in wetlands indicate hugh use of shallow groundwater and/or reduced
replenishment of the groundwater resource;.
’ . elevated water levels indicate a change in the water balance due to changed land use;
- nutrient enrichment of wetland catchments will be reflected in increased nutrient loadings of, .

surface runoff and groundwaters and i in turn by symptoms of increased productlwty in-wetlands
such as algal blooms; and

e changes in wetland- vegetat:on can mdlcate one or more of the foliowmg ‘physical desiurbance
- of the wetland; nutrient enrichment of its waters; and changes in the water levels reﬁect:ng
alteratlons 10 the local or regional water balance. :
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~ Appendix 5

Field survey questionnaire
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Field survey questlonnalre

The field questionnaire has been desugned to simplify the collection and pmcessmg of the f;eld
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 ftetd investigations.

Question 2b (habitat diversity) should not be attempted until the relevant field data has been collected
for nearby wetlands. Question 14 (historical and archaeoiog:cal features) |s best answered after =

: consuﬁermg the wetland system as a whole.

The questionnaire can be used for wetlands with or wrthout well defmed boundanes If the wetiand has
a well defined boundary all questions should be answered. if the boundary is poorly defmed answer

- . only those questlons marked with a @

: Do not filt out the scoring section until all the data has been coilected for the wetiands 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 polacy Provision ns also made for rmscellaneous comments at the end of the

guestionnaire. '
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Appendix 6

Management category graphs
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Management category graphs o -

The graphs on the following page are used to determine the management category of wetlands usmg
the data obtained.from parts 1 and 2 of the questionnaire. This is done by plotting the results of the
~ Natural Attributes and Human Use questionnaire on the Y and X axes respectwely, whlch resuits in the-
wetland being placed in one of the five management categories.

. The numbers in the graphs below ;deni;fy wetlands already assessed usmg Buiietm 227 or 374 (see ;
- Appendix 2 for names of mdwnduai wetlands). : ‘ : :
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- 'Appendix 7 )

lSu'rnmer drought refuge index
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Summer drought re_fu‘ge 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 records of the Water
" Authority of Western Australia (1982-89) and the Royal Australasian Ornithologists Union's waterbird.
© project, As the majority of Perth'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. ‘

Wetland | Permanent Open Permanent Open - | Drought refuse
: _ Water <50cm deep | Water >50cm deep importance

Adams | X o None.

‘{Beonaddy CoxT o b Minor
Bibra'. . : % D _ ' Major
Blue Gum B ‘ 1 X - Minor
Bollard Bullrush ' X B B , “Minor
Booragoon - o I x F Major -
Canning River X | X o Minor
Carabooda X Minor
Careniup X * Minor
Carine , X , Minor
Claremont - - | - ‘ Minor
Coogée | X ) ' Minor
Coogee Spring X L ' B Major
Cooloonigup X ' . ‘ } Minor
Forrestdale S o Minor
| Goolletat x ' ' Minor.

| Gwelup X Major
Hazelmere X . Minor
Herdsman X X Major

| Heirisson Istand X None
Interchange X Minor
Jackadder X o ‘Minor.

| Jandabup AT : . Minor

| Joondalup : X ' '  Major
Loch McNess X X . - Major

| Mariginiup X Minor
Mary Carroll X ‘Minor -
McDougall Park X S Minor
‘Mongers . o x : Major
Neerabup , X . : o Minor
North-. -~ - ‘ ' X . - : 1 . Major
INowergup | . x . X- ‘ Maijor
Perry Lakes ¥ . ] _ - . Minor
Pipidinny ‘ , X - ‘ - : - Minor
Queen's Gardens X - N Coxo b Minor
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Wetland Permanent Open Permanent Open | Drought refuse

AR ' water <50cm deep. | Water »50cm deep . -importance
Richmond | _ S ox. * Major
Shenton Park - X - - ~ Minor
Spectacles T x N L © Minor
Thomsons | . ‘ | | : Minor
Tomato' A X S o , © Minor
‘Yangebup x ‘Major
Yonderup X - Co R B Major
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