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PART A INTRODUCTION

Thomsons Lake Nature Reserve (Thomsons Lake) is a ‘Class A’ reserve,
of 551 ha, gazetted for the purpose of ‘Fauna Conservation and Research
and Drainage’. Part of Beeliar Regional Park, it is located approximately
34 km south-west of Perth in the City of Cockburn (Map 1).

The reserve is situated on the Swan Coastal Plain in the Swan Coastal
Plain bioregion. It is internationally important as a habitat and refuge
for water birds, and in 1990, Thomsons Lake, together with Forrestdale
Lake, was designated to the List of Wetlands of International Importance
under the Convention on Wetlands (Ramsar, Iran, 1971). Together they
comprise Ramsar site number 481.

Thomsons Lake, Booragoon Lake and the Spectacles are three wetlands
within Beeliar Regional Park that have been listed in the Directory of
Important Wetlands in Australia (Environment Australia 2001), and,
due to the significance of Thomsons Lake for flora and fauna
conservation and recreation, it was added to the Register of the National
Estate! in 1978. In 1997 the entire Regional Park was placed on the
Register’s Interim List?. Furthermore, Thomsons Lake is a Conservation
Category Wetland, which is the highest priority for wetland
conservation, and is protected under the Environmental Protection
(Swan Coastal Plain Lakes) Policy 1992. A revised draft of the policy,
the revised draft Environmental Protection (Swan Coastal Plain
Wetlands) Policy 2004, was in preparation at the time of writing this
management plan.
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Thomsons Lake is one of 19 wetlands in Beeliar Regional Park and is
the largest lake in the regional park’s eastern chain of wetlands.
Collectively the lakes form one of the most important wetland systems
in the Perth metropolitan area. The reserve is part of Bush Forever
Site 391 ‘Thomsons Lake Nature Reserve and Adjacent Bushland,
Beeliar’, which also includes Kogolup Lake to the north (State of
Western Australia 2000). Most areas in Beeliar Regional Park, including
Thomsons Lake, are protected under the Metropolitan Region Scheme
(MRS) by their Parks and Recreation reservation. The MRS provides
the basis for most planning decisions throughout the Perth
metropolitan region.

Adjacent land uses at Thomsons Lake include rural living blocks and
urban developments to the east and north-west. The reserve, along
with remnant vegetation and Conservation Category Wetlands located
adjacent to it, form part of a regionally significant contiguous bushland
and wetland linkage as part of Beeliar Regional Park (State of Western
Australia 2000). Bush Forever site 256 ‘Yangebup and Little Rush Lakes,
Yangebup’ is to the north, and site 392 ‘Harry Waring Marsupial Reserve,
Wattleup’ is to the south. Both these are also part of the regional park.

In addition to its nature conservation significance, Thomsons Lake is
valued by the community as a place for nature appreciation close to
urban areas. It also provides significant landscape and amenity value
to the region while providing important education and scientific
research opportunities.

PLANNING AREA

This management plan incorporates the entire area of Thomsons Lake
Nature Reserve. Consideration should be given over the life of the plan
to amending the northern portion of the old tramway reserve (north
of Wedge Road reserve) from nature reserve to conservation park, as
part of overall land tenure changes proposed for Beeliar Regional Park
in the Beeliar Regional Park Draft Management Plan (CALM 2001).

KEY VALUES

Maintaining or enhancing the key values of the reserve is the major
focus of this management plan. The objectives and strategies in the
plan are targeted to ensure this is achieved (see the management
summary table at the end of this document). How these values relate
to the auditing of the management plan is detailed in Performance
Assessment.

I The Register of the National Estate is Australia’s national inventory
of natural and cultural heritage places which are worth keeping for
the future. It is compiled by the Australian Heritage Council - the
Commonwealth Government’s adviser on the National Estate and
heritage matters.

2 If a site is registered on the Interim List of the National Estate, it
has been publicly proposed for entry in the Register, and the
Australian Heritage Commission may be awaiting any objections or
seeking other data before making a decision on whether the place
should be entered on the Register proper.
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The outstanding values of Thomsons Lake are those that contribute to
its Ramsar listing. In its joint listing with Forrestdale Lake, Thomsons
Lake satisfies three criteria for nomination to the Ramsar list:

e internationally significant waterbird habitat which regularly
supports more than 1% of the individuals of the known Australian
population of the long-toed stint?;

e it is of special value for maintaining the genetic and ecological
diversity of the region because of the qualities and peculiarities of
its flora and fauna; and

e itisa particularly good representative of a natural or near-natural
wetland, characteristic of those that were once widespread on the
Swan Coastal Plain.

(Environment Australia 2001)

Other key conservation values are:

e the importance of the reserve for the protection of threatened and
priority flora and fauna species; and

e vegetation communities representative of those once widespread
on the Swan Coastal Plain.

Thomsons Lake also has significant cultural values, viz:

e arich Aboriginal heritage and Aboriginal sites of significance;

e an array of natural and cultural values within close proximity to
urban centres that provide significant opportunities for enriching
learning experiences.

ECOLOGICAL CHARACTER*

Thomsons Lake, together with co-listed Forrestdale Lake, are the best
remaining examples of brackish, seasonal lakes with extensive fringing
sedgeland typical of the Swan Coastal Plain. In a regional context, they
constitute a major breeding, migration stop over and semi-permanent
drought refuge area for waterbirds. Myriophyllum sp. grows prolifically
in the water at Thomsons Lake, whilst Baumea articulata and the
introduced Typha orientalis grow around the edge of the lake. Behind
the fringing zone is a belt of B. juncea and B. articulata with emergent
Viminaria juncea and Acacia saligna shrubs, which gives way to a belt
of trees, Eucalyptus rudis and Melaleuca preissiana, and the shrub
Jacksonia furcellata. As the ground rises, these are replaced by open
woodland dominated by E. marginata, Banksia menziessii and
B. attenuata (CALM 1998).

Within the Swan Coastal Plain, Thomsons Lake is one of the few
remaining refuges (in Western Australia) of the threatened Australasian
Bittern (Botaurus poiciloptilus), is one of few known breeding localities
for Baillon’s Crake (Porzana pusilla), and is the only remaining wetland
within the Perth metropolitan area where the Swamp Harrier (Circus
aeruginosus) still breeds. More than 20 000 waterbirds have been
recorded on Thomsons Lake (21 083 in February 1987). Annual data
on water depth indicates that conditions at both Thomsons and

3 See Migratory Waders section in Native Animals and Habitats.

* Ecological Character is defined in the Ramsar Convention
(Resolution VII.10 of the 7™ meeting of the Conference of the
Contracting Parties to the Convention), and under the EPBC Act as
“... . the sum of the biological, physical and chemical components of
the wetland ecosystem, and their interactions, which maintain the
wetland and its products, functions and attributes” (Macintosh and
Kennedy 2004).



Forrestdale Lakes are suitable for use by more than 20 000 waterbirds
at least several times within a 25-year period; in the context of wetland
availability in Western Australia, this is considered sufficient evidence
of regular use by 20 000 waterbirds (CALM 2003a).

Thomsons Lake regularly supports more than 1% of the national
population of four shorebirds: Red-capped Plover (Charadrius
ruficapillus) (up to 1000, February 1986); Black-winged Stilt
(Himantopus himantopus) (3000, summer 1986); Red-necked Avocet
(Recurvirostra novaehollandiae) (3000, summer 1986); and Curlew
Sandpiper (Calidris ferruginea) (2500, March 1983) (CALM 2003a).

PART B MANAGEMENT DIRECTIONS
AND PURPOSE

VISION

The vision for Thomsons Lake Nature Reserve is:

To be recognised for its international significance as a wetland providing
refuge for both migratory waders and local waterbirds, and where
natural, cultural (indigenous and other Australian) and aesthetic values
are appreciated and protected. Natural systems and processes will be
able to function and evolve, and the flora, fauna and habitats will be
managed to a high standard in partnership with the community for its
intrinsic values, as a refuge for wildlife and as a safe place to be enjoyed
by present and future generations.

INTEGRATED PLANNING

Thomsons Lake is a part of Beeliar Regional Park, which is classed as
‘regional open space’ comprising land of multiple tenures and reserve
purposes, with coordinated management by the Department of
Conservation and Land Management (CALM). Planning for regional
parks occurs at a number of levels and while the directions for the
management of Thomsons Lake are specified in the Beeliar Regional
Park Draft Management Plan (2001), its Ramsar listing and
conservation values require more specific management planning and
direction. Hence the development of this area-specific plan that
complements the strategies of the Beeliar Regional Park Draft
Management Plan (2001) and provides specific details for the
management of Thomsons Lake.

LEGISLATIVE FRAMEWORK

Legislation and policies

Nature reserves are created under the Land Administration Act 1997,
vested in the Conservation Commission of Western Australia
(Conservation Commission), and managed by CALM. CALM has
prepared this management plan in accordance with the legislative
specifications of the Conservation and Land Management Act 1984
(CALM Act). The objective for management plans for nature reserves,
as defined in section 56 of the CALM Act, is to: “Maintain and restore
the natural environment and to protect, care for, and promote the
study of indigenous flora and fauna, and to preserve any feature of
archaeological, historic or scientific interest.”
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Under the CALM Act, the Department is responsible for administering
the Wildlife Conservation Act 1950 (Wildlife Conservation Act), which
provides for the conservation and protection of indigenous flora and
fauna on all lands and waters within the State.

Environment Protection and Biodiversity Conservation Act 1999
The Environment Protection and Biodiversity Conservation Act 1999
(EPBC Act) establishes a legislative framework that allows the
Commonwealth to manage environmental protection through an
assessment and approvals process, and biodiversity conservation
through species and site listing, recovery and management planning.
The ecological values of Ramsar wetlands are a matter of national
environmental significance under this Act, as are migratory species
listed under the Act, listed threatened species and ecological
communities and the national heritage values of National Heritage
places (Macintosh and Kennedy 2004).

The presence of migratory birds protected under the Japan-Australia
Migratory Bird Agreement (JAMBA) and the China-Australia Migratory
Bird Agreement (CAMBA) means that Thomsons Lake is given
additional protection under the EPBC Act. Any action that has, will
have, or is likely to have a significant impact on a matter of national
environmental significance such as Ramsar wetlands and migratory
species listed under international treaties, such as the Australian
agreements with Japan (JAMBA) and China (CAMBA) and the Bonn
Convention, is required to undergo an environmental assessment and
approvals process.

The EPBC Act also establishes standards for managing Ramsar wetlands
through the Australian Ramsar Management Principles, which are
stated as regulations under the Act and which describe the principles
and guidelines for the management of Ramsar wetlands (Environment
Australia 2001).

Environmental Protection Act 1986

The Environmental Protection Act 1986 provides for the creation of
the Environmental Protection Authority, which was established as an
independent authority with the broad objective of protecting WA’s
environment. The Act also provides for the prevention, control and
abatement of pollution and environmental harm, and for the
conservation, preservation, protection, enhancement and management
of the environment. Activities that impact on wetlands, such as filling,
draining, mining, discharges or clearing, are prohibited without
authorisation under this Act.

Aboriginal Heritage Act 1972

All registered sites within Thomsons Lake Nature Reserve are protected
under the Aboriginal Heritage Act 1972 (Aboriginal Heritage Act). This
Act ensures the protection of places and objects customarily used by,
or traditional to, the original inhabitants of Australia. A register of
such places and objects is maintained under the Act. However, all sites
are protected under the Act whether they have been entered on the
register or not.

Native Title Act 1993
The (Commonwealth) Native Title Act 1993 requires that native title
claimants and representative bodies be advised when a management



plan is being prepared or major public works undertaken on the
conservation estate. The South-West Aboriginal Land and Sea Council
is the native title representative body for the reserve and has a number
of functions prescribed under the Native Title Act.

The following State and Commonwealth policies relate specifically to
the management of wetlands:

Wetlands Policy of the Commonwealth Government of Australia 1997
This policy provides strategies to ensure that the activities of the
Commonwealth Government promote the conservation, ecologically
sustainable use and, where possible, enhancement of wetland functions.
A principle aim is to ensure that the Commonwealth Government’s
actions are consistent with those expected under the Ramsar
Convention and, in particular, to promote the adoption of Ramsar’s
‘wise use’ principles for managing wetlands (ANCA 1997).

Wetlands Conservation Policy for Western Australia 1997

The Wetlands Conservation Policy for Western Australia 1997
(Wetlands Conservation Policy) is the result of the Government’s
recognition of the fundamental importance of conserving and managing
wetlands in a sustainable manner. It outlines the Government’s
commitment to identifying, maintaining and managing the State’s
wetland resources, including the full range of wetland values, for the
long term. It provides broad objectives for wetlands, waterways,
estuaries and shallow marine areas, and provides an implementation
strategy specifically for the management of wetlands in WA. It also
identifies the agencies involved and their responsibilities. Under this
policy, a Wetlands Coordinating Committee was established, with
representatives from various agencies and community conservation
groups, to facilitate interaction between management agencies. This
Committee is chaired by CALM and provides a forum for information
exchange regarding the management of wetlands within Western
Australia.

Environmental Protection (Swan Coastal Plain Lakes) Policy 1992
The Environmental Protection (Swan Coastal Plain Lakes) Policy 1992
protects the environmental values of Thomsons Lake and prohibits
any unauthorised filling, mining, draining (into and out of the wetland),
effluent discharge and alteration of water levels. The policy affords the
protection of the ecosystem health of wetlands on the Swan Coastal
Plain, such as Thomsons Lake, including the protection of the ecological
structure, function and processes of the wetland, as well as the
protection of the beneficial uses including its use for study, education,
recreation, aesthetic enjoyment and the benefit of the public generally
(EPA 2004). The EPP was prepared under the Environmental Protection
Act, and, as stated in section 1 of this plan (Brief Overview), is currently
under revision (the Revised Draft Environmental Protection (Swan
Coastal Plain Wetlands) Policy 2004).

CALM policies

CALM policies specifically mentioned in this plan relate to the
management of weeds, fire, disease, rehabilitation, recreation and
tourism and community involvement. These policies are listed in the
References section.



OBLIGATIONS AND AGREEMENTS

Australia is a participant of, and signatory to, a number of important
international conservation agreements that influence the management
of Thomsons Lake, by promoting consistent standards of management
for wetlands. In becoming signatory to such agreements, Australia is
committed to fulfil certain obligations in managing important wetlands.
These include:

The Convention on Wetlands (Ramsar, Iran, 1971)

The Convention on Wetlands, signed in the Iranian city Ramsar in
1971, (more commonly known as the Ramsar Convention), is an
intergovernmental treaty dedicated to the conservation and ‘wise use’
of wetlands. The Convention’s mission is: ‘the conservation and wise
use of wetlands by national action and international cooperation as a
means to achieving sustainable development throughout the world’.
It encourages Contracting Parties to designate sites containing
representative, rare or unique wetland types, or that are important for
conserving biological diversity to the List of Wetlands of International
Importance (Ramsar sites). These sites need to be managed to ensure
their special ecological values are maintained or improved. Australia
became a Contracting Party in 1974.

The criteria under which Thomsons and Forrestdale lakes were

originally nominated as a Ramsar Site were:

la it is a particularly good example of a specific type of wetland,
characteristic of its region;

2b it is of special value for maintaining the genetic and ecological
diversity of a region because of the quality and peculiarities of its
flora and fauna; and

3¢ where data on populations is available, it regularly supports 1% of
the individuals in a population of one species or subspecies of
waterfowl.

Since that time, the criteria have been further developed and re-

numbered by Ramsar Conferences of the Contracting Parties, as follows:

1 It contains a representative, rare, or unique example of a natural
or near-natural wetland type found within the appropriate
biogeographic region (the Swan Coastal Plain bioregion);

3 It supports populations of a plant and/or animal species important

for maintaining the biological diversity of a particular

biogeographic region;

It regularly supports 20 000 or more waterbirds; and

6 It regularly supports 1% of the individuals in a population of one
species or subspecies of waterbird (long-toed stint).

(83}

At the time of writing, these revised criteria were yet to be formally
accepted by the Ramsar Convention Secretariat. Once this has occurred,
a revised Ramsar Information Sheet for Thomsons and Forrestdale
lakes will be available from www.deh.gov.au/water/wetlands/database/
index.html.

Japan-Australia Migratory Bird Agreement (JAMBA)/China-Australia
Migratory Bird Agreement (CAMBA)

Australia has signed treaties with Japan and China to protect migratory
birds. The JAMBA and CAMBA treaties provide for co-operation between
the respective governments to protect migratory species and their
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habitats. Sixty-six bird species are listed under the JAMBA treaty, and
88 under CAMBA. Twenty-one of these have been recorded at Thomsons
Lake (Burbidge and Birds Australia WA 2002), where the protection of
fringing vegetation and mudflats is a key consideration for management
to ensure the maintenance of suitable habitat for these species.

Convention on the Conservation of Migratory Species of Wild Animals
(Bonn, 1979)

The aim of the Bonn Convention is to protect listed species across
their entire migratory range. Australia has been a Range State® under
this Convention since it entered into force here on 1 September 1991.
The Convention obligates contracting parties to take measures for the
conservation of migratory species of wild animals listed under the
Convention, and for which they are a range state. Migratory species
listed under this Convention are a matter of national environmental
significance under the EPBC Act’s assessment and approval provisions.

PERFORMANCE ASSESSMENT

The Conservation Commission has the responsibility for auditing the
implementation of this management plan and will measure overall
management performance and the effectiveness of it by assessing the
Key Performance Indicators (KPIs) listed in the management summary
table, and other parameters as appropriate. It is not efficient to measure
all aspects of management given resource and technical impediments
— consequently, indicators will target ‘key’ components of the plan.
Kanowski ef al. (2001) defined ‘key’ performance indicators, when
considering the conservation of biodiversity, as: “the minimum set,
which if properly monitored, provides rigorous data describing the
major trends in, and impacts on, Australian biodiversity.” In the case
of this plan, it includes evaluation of a measure and target, reporting
requirements and a management response to any target shortfall. These
components provide a basis for adaptive management, whereby
management is altered if necessary to meet a desired outcome.

CALM is responsible for providing information to the Conservation
Commission so it can assess the success of the Department’s
management in meeting targets specified in the KPIs. The frequency
of these reports will depend on the requirements of each KPI, the
satisfactory establishment of baseline information against which to
audit, and any unforeseen changes to the environmental conditions.
Where a report identifies a target shortfall, a response to the
Conservation Commission is required. The response may identify
factors that have led to the target shortfall, and propose alternative
management actions where appropriate. The Conservation Commission
will consider CALM’s response on the target shortfall and evaluate the
need for action in the context of its assessment and audit function
under section 19(1)(g)(iii) of the CALM Act. The Conservation
Commission will make the results of audits available to the public.

CALM will invite public comment on any proposed amendments to its
management of the nature reserve, where they are contrary to this
management plan.

5 A Range State is defined as any state that exercises jurisdiction over
any part of the range of that migratory species, or a state, flag vessels
of which are engaged outside national jurisdictional limits in taking
that migratory species.



PART C  MANAGING THE NATURAL
ENVIRONMENT

BIOGEOGRAPHY

The National Reserve System Program (NRS) was adopted to preserve
Australia’s native biodiversity on a regional scale, and initiate a protected
reserve system that meets the world’s best standards in terms of
comprehensiveness, adequacy and representativeness (Thackway and
Cresswell 1995). As a framework for developing this reserve system,
the NRS initiated the Interim Biogeographic Regionalisation for
Australia (IBRA), which provides a framework for conservation planning
for a comprehensive, adequate and representative system of protected
areas to conserve Australia’s terrestrial biodiversity. It divides Australia
into 85 bioregions based on dominant landscape characteristics of
climate, lithology, geology, landforms and vegetation, and each
reflecting a unifying set of major environmental influences which shape
the occurrence of flora and fauna and their interaction with the physical
environment. Twenty-six bioregions occur in Western Australia.

Thomsons Lake is in the Swan Coastal Plain subregion of the Swan
Coastal Plain bioregion, a low-lying coastal plain, mainly covered with
woodlands, which is dominated by Banksia or tuart (Fucalyptus
gomphocephala) on sandy soils, swamp sheoak (Allocasuarina obesa)
on outwash plains, and paperbark in swampy areas. In the east, the
plain rises and is dominated by Jarrah woodland, while the outwash
plains, once dominated by A. obesa — marri woodlands and Melaleuca
shrublands, are extensive only in the south (Environment Australia
2000). At the time of writing this management plan, some 15.3% of
the Swan Coastal Plain bioregion was vested in the Conservation
Commission. It is proposed in the Forest Management Plan
(Conservation Commission of Western Australia 2004) that this will
increase to 17%, of which 0.04% will be represented in Thomsons Lake.

Thomsons Lake is one of four internationally important and 26
nationally important wetlands in the Swan Coastal Plain bioregion
(CALM 2003).

GEOLOGY, LANDFORM AND SOILS

The geomorphic elements of Thomsons Lake are typical of the Swan
Coastal Plain. Thomsons Lake is situated in the Perth Basin and
occupies a depression between two sand dune systems —the Bassendean
system to the east and the younger Spearwood system to the west. The
junction of these dune systems is marked by the eastern chain of
wetlands of Beeliar Regional Park, of which Thomsons Lake is the
largest (CALM 2001).

The two dune systems have occurred as a result of accumulation and
subsequent distribution of beach sands of successive shorelines. The
major factors influencing their formation are thought to be a series of
marine transgressions and prevailing westerly winds.

The soils of Thomsons Lake are considered infertile. The Bassendean
sands are highly leached grey quartz sands characterised by excessively
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drained ridges and very poorly drained interdunal swales, whereas the
Spearwood dunes are younger, less leached and with higher, more
rolling relief. The soils are yellow to brown and, within Thomsons Lake,
correspond with the soils of the Karrakatta soil/landform unit, described
as “undulating landscape with deep yellow sands over limestone” (Crook
and Evans 1981).

There are no major threats to the soils or landforms of the nature
reserve from active recreation, as such activities are restricted. The
presence of the vermin-proof fence also prohibits access by trail bikes,
horses and the like. That said, Thomsons Lake is most likely underlain
by pyritic peaty sediments, which are potentially acid sulphate soils®,
and has been identified as having high risk of acid sulphate soils, (i.e.
less than 3 m from the soil surface) (Swan Catchment Council 2004).
This means that extensive digging (e.g. for Typha removal), dewatering
or drainage has the potential to cause considerable environmental
damage if this issue is not considered by management.

WETLAND AND CATCHMENT MANAGEMENT

Hydrology

Thomsons Lake is a surface expression of groundwater, with an area of
open water covering approximately 151 ha, or 27% of the total nature
reserve, when full. It is one of 12 Ramsar sites in Western Australia,
and one of only four within the Swan Coastal Plain bioregion. The
ability of the lake to support waterbird populations is dependent on
the presence and quality of water, both of which are directly affected
by surrounding land use practices and groundwater management.

Wetland ecosystems such as Thomsons Lake are affected by events that
cause variations to the quality and quantity of groundwater supply such
as rainfall and modified land uses within catchments. In order to protect
the wetland ecosystem and the values that contribute to the nature
reserve’s Ramsar listing and maintain its ecological character, the
impacts of existing and proposed land uses need to be understood and
managed.

The eastern chain of wetlands of Beeliar Regional Park, which includes
Thomsons Lake, is located on the western edge of the Jandakot
Groundwater Mound (JGM). There is a complex series of groundwater
flows into the wetlands, generally in a westerly direction from the
mound.

Management of water resources on the JGM is the responsibility of the
Department of Environment (DoE), which, as WA’s primary water
resources manager, is responsible for the conservation, protection, and
management of water resources within and surrounding the reserve.
CALM, as the land manager of the reserve, acknowledges that there
are processes outside of the reserve that impact on how the lake is
managed.

6 Acid sulphate soils are waterlogged soils that contain iron sulphide
minerals, predominantly as the mineral pyrite. The exposure of the
pyrite to air by drainage, dewatering or soil excavation can generate
sulphuric acid. Water in contact with the oxidising soil leaches metals
from the soil, which then discharges into waterways as acidic water.
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Thomsons Lake, along with Kogolup and Yangebup Lakes to the north,
is subject to the Southern Lakes Drainage Scheme, which is managed
by the Water Corporation. This drainage management scheme controls
the maximum water levels of the lake, which is 12.8 AHD, and was
developed with the Environment Protection Authority’s (EPA) approval,
as an environmental condition on the rezoning of land to the east of
Thomsons Lake from rural to urban. It diverts stormwater from the
suburbs of Success, Atwell, Hammond Park and Banjup away from
some of the Beeliar wetlands, in order to minimise changes to their
water levels and protect them from nutrient loading.

Managing water levels

Changes in water levels are a significant management issue at
Thomsons Lake. Lake water levels respond to events that cause
variations to the quantity of groundwater supply, such as rainfall and
modified land uses within catchments (including groundwater
extraction, urban development and drainage). Groundwater, and
subsequently, wetland levels on the JGM, have been under considerable
pressure over recent years due to a combination of dry climate,
groundwater abstractions reaching management limits, and the
influence of drainage on the wetlands (Water and Rivers Commission
2001). To ensure that waterbird habitats are protected at Thomsons
Lake, it is important that the lake’s water level continues to be
monitored, and that management strategies are implemented, where
practicable, to maintain suitable water levels.

The water regime at Thomsons Lake is very much influenced by climate.
Therefore in wetter years the lake does not tend to dry out, whereas in
dryer years, the lake dries out completely in summer and autumn for
weeks or months at a time. Seasonal drying is a feature of Thomsons
Lake. The drying out of the lake is due to evaporation, and so the
duration and time of drying depends on evaporation rates and the
amount of water entering the lake over winter and spring.

Long-term groundwater levels, and hence lake water regimes, are
controlled by long-term climatic conditions and continually change
as the climate does. As the climate of southwestern Australia has become
increasingly drier since the 1970s, groundwater levels on the Jandakot
Mound have progressively decreased, thereby increasing pressure on
groundwater supply. Water levels were much higher at Thomsons Lake
in the 1960s and 70s, and have been steadily declining since the 1980s.
However, high levels were recorded between 1992 and 1994 as a result
of good rainfall in preceding years. Data collected at Thomsons Lake
from January 1999 to June 2004 indicates that the water level has
fluctuated over the past few years, but has generally been decreasing
since 1999 (with the exception of 2000 when the levels were higher
again), continuing the current drying trend.

As well as being affected by climate, the water regime at Thomsons
Lake is changing due to human activities and impacts (i.e. from
surrounding land-uses). As urban development increases in the
catchment of the reserve, so do the threats to the lake. Such changes
may see the lake alter from being groundwater dominant to surface
water dominant as surface runoff from urban areas increases and
groundwater levels decrease (J. Davis, pers. comm. 2004). Other factors
contributing to pressures on the groundwater include water
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abstractions from the mound, changes in vegetation cover and the
increasing presence of impervious surfaces associated with
urbanisation.

Declining water levels at Thomsons Lake have become a significant
management issue for the protection of the reserve’s wetland ecosystem
and water bird habitat, including the local cygnet population. In the
past, the dry conditions have resulted in a significant number of cygnets
perishing inside the vermin-proof fence at Thomsons Lake whilst trying
to find an alternative water source once Thomsons Lake had dried up.
More water in the lake during November and December would allow
the cygnets to mature to a stage where they could fly to another water
body in January and/or February.

It is still possible to manage water regimes to support natural ecosystem
processes. CALM, in consultation with the Water Corporation and DoE,
has initiated a water supplementation trial at Thomsons Lake, to help
ensure that water levels remain adequate for the protection of the
reserve’s Ramsar values and water bird habitat, and to enable the
fledgling cygnets to survive at the lake until they are able to fly. The
initial trial was undertaken in spring 2004 in accordance with the Wafer
Supplementation Operational Management Plan for Thomsons Lake
Nature Reserve (CALM 2004). The plan outlines procedures and
responsibilities for reviewing water supplementation activities, details
water level and water quality monitoring requirements and the timing
and duration of supplementation activities, and outlines management
procedures and agency responsibilities in relation to maintaining and
manipulating drainage infrastructure.

The water supplementation trial involved water being diverted into
Thomsons Lake from the Bartram Road Buffer Lake, and included the
implementation of environmental controls and an appropriate
monitoring regime. At the time of writing this management plan, the
supplementation program was being reviewed by CALM and reported
on to the Conservation Commission. The review is being based on
monitoring results of water quality parameters, water levels, and
indicators such as aquatic invertebrates, waterbird observations and
the occurrences of botulism (and other causes of waterbird death). If
the review indicates that supplementation has had a significant adverse
impact on the wetland ecosystem of the reserve (such as elevated
nutrient status), it will not be continued. However, should it be
determined that the water supplementation program is not having a
significant adverse impact on the wetland, CALM will determine the
need for its implementation on an annual basis.

In 1992 Environmental Water Provisions (EWPs) were set for a number
of wetlands across the JGM, including Thomsons Lake, under Section
46 of the Environmental Protection Act. These EWPs include a preferred
minimum water level and an absolute minimum level, and have been
set to ensure the lake’s habitat value for migratory birds and rare,
threatened and priority flora and fauna is maintained. The statutory
preferred minimum water level of Thomsons Lake is 11.3 m Australian
Height Datum (AHD), with an absolute minimum of 10.8 m AHD.

These Ministerial conditions are currently under review, following
breaches at a number of sites across the JGM (although not at Thomsons
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Lake). The breaches mainly occurred as a result of water extraction
being excessive given the declining water levels resulting from drier
climatic conditions. In September 2001, the EPA endorsed a two-stage
approach to a review of the Ministerial conditions of environmental
approval for management of the shallow groundwater resources of the
JGM. This arose from a Water and Rivers Commission (now DoE)
request to the Minister for the Environment for a review of the existing
Ministerial conditions due to consistent transgressions. The Minister
for the Environment subsequently asked the EPA to ‘inquire into, and
advise on, changes to the Ministerial conditions’ under Section 46 of
the Environmental Protection Act (Water and Rivers Commission
2003).

Within the Section 46 review of environmental conditions on Gnangara
and Jandakot Groundwater Mounds, an Environmental Water
Requirement’s project assessing ecological values and conditions
associated with groundwater was undertaken. The outcome of the first
stage of the project indicates for Thomsons Lake that the altered
hydrology and other storm water drainage disturbances have reduced
the ‘naturalness’ of the wetland.

At the time of writing this plan, stage II of the project was underway. It
includes the provision of revised environmental criteria relating to
ecological values such as wetland and terrestrial vegetation and
macroinvertebrates, as well as identification of parameters and a
framework for appropriate on-going monitoring programs.

Climate variability, long-term groundwater level behaviour and
abstraction management will also be considered as part of the section
46 review and, subsequently, a revised management program and water
resource management plan will be developed for the Jandakot Mound.

The Water Corporation is responsible for monitoring surface water
levels of Thomsons Lake for the foreseeable future as an environmental
condition for the development of the Southern Lakes Drainage Scheme,
whilst DoE monitors groundwater levels as part of the environmental
conditions on the management of the Gnangara and Jandakot
Groundwater Mounds.

Managing water quality

Water quality, along with indicators of wetland health such as
macroinvertebrates, has been studied at Thomsons Lake since 1985. A
standard biomonitoring protocol has been used since 1989 and up to
the present (2004). A number of factors influence the water quality of
Thomsons Lake, particularly surrounding land use practices, and the
runoff from these into the groundwater, which subsequently enters
the lake.

Concentrations of total phosphorus in the lake were measured annually
between spring 1996 and summer 2004 as part of a monitoring program
undertaken for the Water and Rivers Commission (now DoE) (Wild
and Davis 2004). Elevated nutrient levels were recorded, with
concentrations exceeding 150 umg/L on three sampling occasions.
Levels above 150 umg/L are usually associated with poor water quality
and nuisance midge swarms (Davis ef al. 1993). Concentrations
recorded in spring 2002 and 2003 were much lower than 150 pmg/L,
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probably as a result of the dryer conditions. Continued monitoring of
water quality at Thomsons Lake is critical. Collaboration between CALM
and the agencies currently responsible for monitoring quality, the Water
Corporation (as part of the Southern Lakes Drainage Scheme) and
DoE, needs to continue.

The management of water quality at Thomsons Lake requires the
consideration of two possible scenarios:

(1) A wetter phase, which could lead to a sharp increase in nutrient
enrichment and issues with odours, toxic algae and midges. There
is the potential for future problems under a higher rainfall scenario
because increased rainfall will result in the flushing of nutrients
from the surrounding catchment. The Southern Lakes Drainage
Scheme may assist in managing this but the situation needs to be
monitored.

(2) The continuation of the current dry phase causing the lake to dry
out prematurely. With the current summer drying regime at
Thomsons Lake, the release of nutrients from lake sediments is
not as continuous as would occur under a permanent water regime.
The drying of the lake is assisting in reducing nutrient levels in
the surface water of the lake. Nutrient export during such dry
phases occurs through a variety of mechanisms including use of
nutrients by plants and animals, volatilisation of the nutrients to
the atmosphere, wind blowing the nutrients (in the form of dead
plant and animal material) out of the dry lake, and oxidation of
nutrients so that they are accessible and used as soon as the lake
floods instead of accumulating over time (S. Halse, pers. comm.
2004). Elevated nutrient levels have been recorded in the past,
and the potential for further nutrient enrichment remains high
(J. Davis, pers. comm. 2004).

The results emerging from the study of aquatic macroinvertebrates
across the series of wetlands on the Jandakot Mound is that the overall
effects of climate changes (i.e. less rainfall and the corresponding
decrease in wetland water levels) may be greater than other impacts
associated with individual wetlands (such as eutrophication, weed
invasion and heavy metal pollution) (Wild and Davis 2004).

Many of the ecological problems facing Thomsons Lake, and other lakes
on the coastal plain, relate to whole of catchment issues. The
appropriate management of adjoining land and vegetation is of major
importance for the effective conservation of all wetland types. Integrated
catchment management is a process to help coordinate the
management of factors affecting water quality on a catchment-wide
basis. Initiatives of integrated catchment management will need to be
established for the Thomsons Lake catchment to minimise the effects
of water pollution and nutrients entering the wetland system. A
comprehensive catchment management plan needs to be prepared for
the Thomsons Lake catchment, which integrates town planning and
land use considerations with the protection and enhancement of water
resources. The agencies involved in this would include the City of
Cockburn, DoE and CALM. The catchment management plan should
focus on water sensitive urban design measures and an education
program targeting the local community and land-holders within the
catchment. It should also include environmental water provisions and
performance indicators relating to water quality and wetland health.
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Threats to wetland values can be mitigated by vegetative or other
buffers, which are vital in maintaining the health of the system and
habitat diversity (Bowen ef al. 2002). Thomsons Lake is surrounded by
a significant buffer of vegetation that aids in maintaining water quality
through the filtration and storage of nutrients. It also reduces impacts
of problem insects such as midges by providing a physical buffer
between the lake and urban areas. The condition of the wetland buffer
is also important in mitigating threats. At Thomsons Lake the buffer
has been adversely affected by over-grazing by kangaroos (see
Introduced and other Problem Animals). Wetland fringing vegetation
should be re-established in degraded areas around the lake.

NATIVE PLANTS AND PLANT COMMUNITIES

Thomsons Lake supports a diverse range of vegetation communities
and flora characteristic of the original dune systems and wetlands of
the Swan Coastal Plain. The reserve is located across the Spearwood
Dunes, Bassendean Dunes and Bassendean Dunes/Pinjarra Plain
landforms, and contains vegetation complexes’ characteristic of these,
as described and mapped by Heddle ef al. (1980) for the Darling System
(in State of Western Australia 2000). These are the Bassendean Complex
- Central and South, on the Bassendean Dunes, Karrakatta Complex —
Central and South, and Cottesloe Complex — Central and South, on
the Spearwood Dunes, and Herdsman Complex, which is characteristic
of the wetlands within the Spearwood/Bassendean Dune interface, such
as Thomsons Lake (State of Western Australia 2000).

Within the Bassendean Complex - Central and South, the vegetation
ranges from woodland of Eucalyptus marginata — Allocasuarina
fraseriana — Banksia spp. to low woodland of Melaleuca species, and
sedgelands on the moister sites. Within the vicinity of Perth, it also
includes a transition of E. marginata to E. todtiana.

The Karrakatta Complex — Central and South is predominantly open
forest of E. gomphocephala — E. marginata — E. calophylla and
woodland of E. marginata to Banksia species, and the Cottesloe
Complex — Central and South is a mosaic of E. gomphocephala
woodland and open forest of E. gomphocephala — E. marginata —
E. calophylla.

Thomsons Lake itself is characterised by the Herdsman vegetation
complex, which is described as sedgelands and fringing woodland of
E. rudis — Melaleuca species.

On a less broad scale, Gibson ef al. (1994) classified the vegetation
complexes into floristic communities. Four of the 43 floristic
community types and subtypes of the southern Swan Coastal Plain are
represented in the reserve: Community Type 11 Wet forests and
woodlands; Community Type 12 Melaleuca teretifolia and/or Astartea
aff. fascicularis shrublands; Community Type 24 Northern Spearwood
shrublands and woodlands; and Community Type 28 Spearwood
Banksia attenuata or B. attenuata — Eucalyptus woodlands (State of
Western Australia 2000).

7 Vegetation complexes are groupings of vegetation types, developed
on units characterised by particular soil, geomorphic and climatic
characteristics (State of Western Australia 2000).
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All native flora in Western Australia is protected under the Wildlife
Conservation Act. Protected flora that is likely to become extinct or is
rare or otherwise in need of special protection can be declared to be
‘rare flora’ under section 23F of the Wildlife Conservation Act, and is
currently managed in accordance with CALM’s proposed Policy
Statement No. 9 — Conserving Threatened Species and Ecological
Communities (subject to final consultation). In addition, species that
do not meet criteria for listing as threatened because of insufficient
information, species that have been recently removed from the
threatened list, or that are near threatened and require monitoring
are placed on the Department’s Priority Flora list. Species on this list
are grouped into Priority categories 1 through to 5.

Keighery (1999) surveyed the vascular flora of Thomsons Lake and
identified 491 taxa, including 360 native and 131 introduced species.
Thomsons Lake contains 89% of the 406 native taxa identified in Beeliar
Regional Park by Keighery (1996). The reserve contains one significant
flora species: Dodonaea hackettiana, a Priority 4 species®. One other
species, Lysinema elegans, is a significant population endemic to the
Swan Coastal Plain and is considered to be poorly reserved (State of
Western Australia 2000a).

Threats to plants and plant communities include decreasing water levels
(see Wetland and Catchment Management), unplanned fire (see Fire),
weeds (see Environmental Weeds) and dieback (see Diseases).

NATIVE ANIMALS AND HABITATS

Thomsons Lake is especially significant as a wetland habitat. In total,
135 native bird species have been recorded in the reserve, comprising
66 terrestrial species and 69 species of waterbirds. One introduced
species, the mallard duck, has also been recorded at Thomsons Lake
(Burbidge and Birds Australia 2002). The lake regularly supports more
than 10 000 waterbirds, including 21 species protected under JAMBA
and/or CAMBA and 16 migratory species (see Migratory Waders).

Thomsons Lake provides habitat for Carnaby’s black-cockatoo
(Calyptorhynchus latirostris), a specially protected species that is listed
under the Wildlife Conservation Act 1950. The peregrine falcon (Falco
peregrinus), which is also specially protected, has been recorded in
many parts of the metropolitan area and may occur in the nature reserve
(Wildlife Conservation (Specially Protected Fauna) Notice 2004). Also,
Thomsons Lake is one of the few remaining refuges (in Western
Australia) of the threatened Australasian Bittern (Botfaurus
poiciloptilus) (CALM 2003a).

8 Priority 4 species are categorised as either Rare, Near Threatened or
other species in need of monitoring:

(a) Rare species are those that are considered adequately surveyed,
or for which sufficient knowledge is available, and that are
considered not currently threatened or in need of special
protection, but could be present circumstances changes. These
species are usually represented on conservation lands.

(b) Near threatened species are those that are considered to have
been adequately surveyed and that do not qualify for Conservation
Dependent, but that are close to qualifying for Vulnerable.

(c) Species that have been removed from the list of threatened species
during the past five years for reasons other than taxonomy.
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Three ‘habitat specialists with a reduced distribution on the Swan
Coastal Plain (birds)’ and seven ‘wide-ranging bird species that have
reduced populations on the Swan Coastal Plain’ (State of Western
Australia 2000) have also been recorded within the reserve.

Surveys for mammal species within the reserve have been limited.
However five species of mammal have been recorded at Thomsons Lake:
the quenda (Isoodon obesulus fusciventer), a Priority 5 species on
CALM'’s Priority Fauna List?, the western grey kangaroo (Macropus
fuliginosus), the brush-tailed possum (7Trichosurus vulpecula), the
numbat (Myrmecobius fasciatus), listed as Threatened under the
Wildlife Conservation Act (although not recorded in the reserve since
1984), and the native water rat (Hydromys chrysogaster). The Swan
Coastal Plain has nine species of insectivorous bats, some of which are
likely to use the reserve for occasional foraging, if not permanently
(CALM 2001). Mammal species that once would have occurred at
Thomsons Lake include the western brush wallaby (Macropus irma)
and the quokka (Sefonix brachyurus). These could potentially be
reintroduced into the reserve as part of the kangaroo management
program (see Introduced and Other Problem Animals).

Seven species of frogs have been recorded in the reserve (Crook and
Evans 1981). However, later reports have identified only six species
(ANCA 1996). The turtle frog (Myobatrachus gouldii), the distribution
of which is limited to the southwest corner of Western Australia, may
no longer be present.

Twelve lizard species, three species of snake, the little whip-snake
(Denisonia gouldii), the tiger snake (Nofechis scutatus occidentalis)
and the dugite (Pseudonaja affinis), as well as the long-necked tortoise
(Chelodina oblonga) have been recorded at Thomsons Lake. Several
fauna ‘underpasses’ have been installed under the vermin-proof fence
at Thomsons Lake to enable the passage of tortoises in and out of the
reserve, and between Thomsons and Kogolup Lakes.

Declining groundwater levels have resulted in Thomsons Lake drying
out prematurely over the past few years. This has resulted in cygnets,
which have not matured to a stage where they can fly, being trapped
inside the vermin-proof fence whilst trying to find an alternative water
source at Kogalup Lake. The water supplementation trial should help
to alleviate this problem (see Wetland and Catchment Management),
by diverting stormwater into the lake during winter so that water is
present in November and December. This would allow the cygnets to
mature to a stage where they can fly to other water bodies as Thomsons
Lake dries up.

Should there still be insufficient water in the lake, CALM has put in
place a cygnet management plan, whereby the vermin proof fence
between Thomsons and Kogalup Lakes will be monitored in spring
and early summer. If cygnets are present at the fence, a management
gate will be opened, allowing safe passage for the fledgling cygnets to
access Kogalup Lake.

9 Priority 5 taxa are ‘conservation dependent’taxa subject to a specific
conservation program, the cessation of which would result in species
becoming extinct within five years.
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In 1993 a vermin-proof fence was constructed around Thomsons Lake
for the protection of native wildlife, by preventing access to the nature
reserve by feral animals. Whilst CALM acknowledges that the fence
does inhibit the movement of some fauna (eg kangaroos, tortoises and
cygnets), the benefits of the fence in protecting migratory waders, other
fauna and their habitats, takes precedence. As such, retention of the
fence is considered appropriate.

Threats to native fauna and their habitats include inappropriate water
levels and water quality (see Wetland and Catchment Management),
introduced and problem animals (see Infroduced and Other Problem
Animals), loss of habitat from unplanned fire (see Fire), and weeds
(see Environmental Weeds).

Migratory waders

Thomsons Lake is an internationally important wetland, providing
habitat for 16 species of migratory waders that use the lake on a seasonal
basis. The most abundant of these species (with their maximum
numbers recorded shown in brackets) are the red-necked stint and the
curlew sandpiper (2500 individuals each), and the sharp-tailed
sandpiper (1000 individuals). The next most abundant species are the
wood sandpiper (45 individuals) and the common greenshank (40
individuals) (Burbidge and Birds Australia 2002). Other notable species
include the long-toed stint (Calidris subminuta), which occurs
regularly when mudflats become exposed. The highest count of these
(20 in February 1991) is at least 1% of the probable national population
and one of the criteria for the reserve’s Ramsar nomination (ANCA
1996).

Exposed mudflats around the lake are essential habitat and feeding
ground for migratory waders. To ensure the continued presence of
such birds at Thomsons Lake, it is essential that the amount of Typha
orientalis and, where appropriate, native emergent rushes and sedges
be controlled to prevent encroachment onto the lakebed. This will
ensure that exposed mudflats remain available for utilisation by wading
birds.

Macroinvertebrates

Macroinvertebrates have been the subject of several studies at
Thomsons Lake since 1985, and more recently, a monitoring program
has been undertaken (between autumn 1996 and summer 2004) by
Murdoch University as part of a program to monitor wetlands potentially
affected by the Jandakot Groundwater Scheme Stage 2.

Monitoring has revealed that a large diversity of species exist at
Thomsons Lake. Macroinvertebrates from a total of 40 families were
collected from Thomsons Lake over the monitoring period 1996-2004.
These included two annelids, two molluscs, nine crustaceans, seven
arachnids and twenty insect species. The mean and total number of
macroinvertebrate families recorded appears to be greatly influenced
by water depth, with lower mean species richness recorded in dry years
than wetter years. The greatest number of families collected was from
submerged macrophytes in spring 1996 (Wild and Davis 2004). Both
submerged and fringing plant communities provide important habitat
for macroinvertebrates at the lake. More habitat is likely to be provided
in wetter years when more of the fringing vegetation is flooded.
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The research has shown that, in general, species richness has decreased
over the period of the monitoring program, due primarily to climatic
effects and changes, which, in turn, have affected water levels and
therefore, macroinvertebrate habitat (Wild and Davis 2004).

Macroinvertebrates are an important component of wetland food webs,
comprising much of the diet of many faunal species, including
migratory waders and other waterbirds, and tortoises (CALM 2001).
Additionally, they may act as indicators for the assessment of wetland
health (Davis ef al. 1993). A biotic index, SWAMPS (Swan Wetlands
Aquatic Macroinvertebrate Pollution Score), was developed for wetlands
on the Swan Coastal Plain by Chessman ef al. (2002), whereby
numerical values were assigned to wetland macroinvertebrate families
to reflect their sensitivities to nutrient enrichment. SWAMPS values
for Thomsons Lake during the study period indicate that nutrient
enrichment (eutrophication) is an issue of ongoing concern at the lake
(Wild and Davis 2004).

ENVIRONMENTAL WEEDS

The Environmental Weed Strategy for Western Australia (CALM 1999)
describes environmental weeds as ... plants that establish themselves
in natural ecosystems and proceed to modify natural processes, usually
adversely, resulting in decline of the communities they invade”. Weeds
displace indigenous plants, particularly on disturbed sites, by competing
with them for light, nutrients and water. Some of their other impacts
include the prevention of seedling recruitment, changes to soil
nutrients, and changes to the abundance of indigenous fauna. They
can also have a significant adverse impact on other conservation values
by altering animal habitats, harboring pests and diseases, and increasing
fire hazard or changing fire regimes.

The Environmental Weed Strategy provides an integrated approach to
weed management, and rates environmental weeds as high, moderate,
mild or low based on their potential invasiveness, distribution and
environmental impacts. This rating provides the basis for identifying
control priorities, with the highest rated species, and species that pose
a specific threat to conservation values within the reserve, being the
focus for weed management (see the management summary table).
Further guidance for management is provided by Policy Statement
No. 14 — Weeds on CALM Lands (CALM 1986), and the proposed Policy
Statement — Environmental Weed Management (subject to final
consultation).

As the inter-relationship between soil disturbance, weed invasion and
native plants is complex, weed control should be undertaken in a
strategic and integrated manner with guidance from both the
Environmental Weed Strategy, and the Weed Control and Rehabilitation
Plan that is proposed to be developed for Beeliar Regional Park (CALM
2001). Rehabilitation of areas following weed removal is important to
prevent re-invasion of weed species (see Rehabilitation).

Keighery (1999) identified 131 exotic plant species within Thomsons
Lake Nature Reserve. As rated in the Environmental Weed Strategy for
Western Australia, there are 15 High impact species, 57 Moderate,
14 Mild, 35 Low, and 10 species that are either unlisted or not rated.
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Introduced bulrush (7ypha orientalis), arum lily (Zantedeschia
aethiopica) and pampas grass (Cortaderia selloana) (all rated High)
pose the greatest threat to native vegetation in the reserve. To date, a
control program has been implemented to remove pampas grass, arum
lily, cape tulip (Homeria flaccida) (all rated High), fig (Ficus carica)
(Moderate), and castor oil plant (Ricinus communis) and thistle
(Silybum marianum) (Low). This is on going to control re-infestations.

Priorities for weed control within the reserve are determined based on
the principles and rankings of the statewide weed strategy, as well as
their potential impacts on biodiversity at a local level. Also taken into
consideration are other local concerns such as ongoing maintenance
to limit the return of species previously removed.

The Beeliar Regional Park Draft Management Plan (CALM 2001)
identifies the presence of weeds as a major problem and a threat to
conservation values. Introduced bulrush, an aggressive colonizer in
disturbed environments, has the potential to further significantly
reduce the area of open water and invade the emergent native vegetation
and hence is a major management issue at Thomsons Lake.
Furthermore, as the lake dries in summer, the bulrush dries off
presenting a significant fire hazard. The colonisation and spread of
Typha orientalis around Thomsons Lake, along with couch (Cynodon
dactylon), buffalo grass (Stenotaphrum secundatum) and kikuyu
(Pennisetum clandestinum) (all rated Moderate), has the potential to
significantly displace and change fringing vegetation and hence alter
waterbird habitat. This has been occurring over the last few years as a
result of the lower water levels in the lake. The drains that flow into
Thomsons Lake from adjoining land are a major source of weeds in
the reserve.

It is important that soil being imported into the reserve (e.g. for
landscaping and rehabilitation) is free of both weed seeds and
Phytophthora cinnamomi.

A proposed Weed Control and Rehabilitation Plan for Beeliar Regional
Park will provide further direction for on-going weed control within
Thomsons Lake Nature Reserve.

INTRODUCED AND OTHER PROBLEM ANIMALS

Problem animals are those species that have the potential to cause
serious impact on natural systems through direct effects such as
predation, habitat destruction, competition for food and territory, and
introduction of disease, and through environmental degradation (e.g.
by over-grazing). Problem animals can be either native species that
are impacting on natural or agricultural values or feral animals
(introduced species that have become established as wild or naturalised
populations).

CALM is in the process of developing a control plan for introduced and
other problem animals, which will be implemented across a suite of
reserves on the Swan Coastal Plain. The control plan will guide the
management of pest animals in the regional parks, including Beeliar
and, subsequently, Thomsons Lake.
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Predation by foxes has, in the past, been identified as a threatening
process for the breeding waterbirds and other native fauna within the
reserve (Mawson 2002). In 1993 a vermin-proof fence was constructed
around Thomsons Lake, to enable a fox eradication program to be
implemented within the nature reserve. Since its construction, foxes
have been subjected to an ongoing control program within the
boundary of the fence, and as a result, are presumed to be present only
in very small numbers, if at all. The fox control program will continue
to be implemented in the reserve as required.

Feral cats are present in the reserve, and the extent of their impact is
currently unknown. The potential of such animals to prey on waterbirds,
particularly hatchlings, is a significant concern. Rabbits are also present
in the reserve in small numbers. The control of these species will be
considered in the Regional Parks Pest Animal Control Plan (CALM in
prep.) and will occur in accordance with operational priorities.

The swarming of midges (Chironomids) occurs seasonally at some of
the Beeliar wetlands, as a response to high nutrient enrichment and as
a symptom of disturbed environments, including poor water quality.
However, Thomsons Lake is not currently identified as a problem area
due to the large vegetation buffer around the lake and the lack of
residential development in close proximity to the reserve (CALM 2001).
The large buffer helps to maintain water quality by reducing the influx
of nutrients through filtration and storage, and acts as a physical
impediment to the movement of midges.

There are a number of problem species present in the nature reserve
that might compete with native fauna for nest hollows, such as rainbow
lorikeets (7richoglossus haematodus), galahs (Eolophus roseicapilla),
corellas (both long-billed and little) (Cacatua tenuirostris and
C. sanguinea)" and feral bees. These will be controlled when and as
necessary in accordance with operational priorities, but at the time of
writing this plan, they were not deemed to be a significant problem at
Thomsons Lake.

Kangaroos

In some instances native fauna can also have adverse impacts on their
environment. Thomsons Lake Nature Reserve has a population of
western grey kangaroos (Macropus fuliginosus) confined within the
vermin-proof fence. Before the fence was constructed, in 1993, it was
estimated that the kangaroo population of the reserve was
approximately 20-30 animals. A survey in April 2002 by Mawson (2002)
counted 141 animals, comprising 67 adult males, 10 juveniles and 64
adult females and sub-adults, which has further increased at the time
of writing this plan. This is far in excess of the kangaroo population at
the reserve prior to construction of the fence. Consequently, the
biodiversity values of the reserve are being significantly affected.
Vegetation within the reserve is being overgrazed, habitat is being
destroyed, flora values are being diminished and naturally occurring
rehabilitation and plant succession is being inhibited. Anecdotal
evidence suggests that the number of orchid plants and species have
decreased, possibly as a result of over-grazing by kangaroos.

10" Galahs and corellas (little and long-billed) are native species formerly
not found on the Swan Coastal Plain.
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CALM, together with the Conservation Commission, considered the
public submissions in relation to the management options outlined in
the draft management plan, for reducing the impact of kangaroos at
Thomsons Lake.

Based on these considerations, the initial management intent is to
reduce the population by culling using a licensed professional shooter
in accordance with the Code of Practice for the Humane Shooting of
Kangaroos and under the provisions of a Damage Licence issued by
CALM. Kangaroo numbers will be reduced to a preferred population of
approximately 22 animals, with a proposed structure of six adult males,
10 adult females and six sub-adult animals. In order to maintain the
population at a sustainable level, subsequent on-going culling by
shooting will occur as necessary, with culling initiated whenever the
population reaches approximately 50 animals. Given the natural
reproduction and mortality rates for western grey kangaroos, culling
may be necessary and practical every 2-3 years. This control regime
should be adequate to enable the vegetation in the reserve to recover.
However, if this is not the case, culling may be implemented more
frequently for the first few years to enable the vegetation to recover
from its current degraded state.

While culling by shooting is considered the most effective method of
control, the control method will be subject to review over the life of
the management plan. Other options, such as the removal of the entire
kangaroo population and replacement with alternative macropod
species of higher conservation significance that once inhabited the area,
for example the western brush wallaby (Macropus irma) and/or the
quokka (Sefonix brachyurus), will be considered.

In undertaking kangaroo management actions CALM will consult with
stakeholders through the implementation of a communication strategy.

DISEASE

Disease caused by Phytophthora

The most significant disease threat to plants within the reserve is
Phytophthora dieback, caused by the microscopic pathogen
Phytophthora cinnamomi. 1t is thought that this pathogen was
introduced during European settlement of Western Australia through
the soil around roots of plants that were imported for cultivation. There
are now known to be eight species of Phytophthora occurring within
the native plant communities of Western Australia, of which,
P. cinnamomi is recognised as the most damaging. Once infected,
susceptible plants are killed and, in many cases, species are eliminated
from the site. This could lead to dramatic and permanent changes to
native plant communities and their dependent fauna.

The disease is considered to be a significant threat to the entire Beeliar
Regional Park, given that the existing upland plant communities
contain a number of susceptible species, namely jarrah, banksias and
grasstrees. Dieback has been recorded in the southeast section of
Thomsons Lake Nature Reserve. The risk of impact from the disease
can be reduced by modifying activities that spread the pathogen, and
by controlling access to highly susceptible areas. Hence, management
of P cinnamomi within the reserve will remain focused on constraining,
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as far as possible, the human-assisted establishment of new infestations
within disease-free areas, as well as the minimisation of spread within
and from existing infections. As such, barriers preventing vehicle access
have been installed on the entire eastern side of the reserve between
the northern and southern radial firebreaks. It is equally important to
ensure that soil imported into the reserve is free of P. cinnamomi.

Maher Brampton Associates (2001) identify horseriding as a potential
contributing factor to the introduction and spread of P cinnamomi in
Thomsons Lake. However the key issue is that vehicles be restricted
from entering the fenced area of the reserve. This includes CALM
management vehicles, agencies and organisations undertaking research
and monitoring, agencies requiring access to drainage infrastructure,
and relevant contractors. Vehicle access into the reserve (with the
exception of emergency access) requires written approval from CALM.

Furthermore, significant works that involve disturbing the soil require
the preparation of a dieback management plan. Where possible,
significant works in the reserve should be scheduled for late summer
when the chances of spreading P. cinnamomi are reduced. Other
measures such as appropriate hygiene controls and practices should
also be undertaken whenever it is necessary to take vehicles into the
reserve or undertake works that disturb the soil, in order to prevent
any human induced spread of P cinnamomi.

Dieback management at Thomsons Lake will occur in accordance with
CALM’s Policy Statement 3 — Management of Phytophthora and disease
caused by it (CALM 1998a). It is recommended that a survey for
P. cinnamomi be undertaken across the entire nature reserve and that
ongoing surveys occur as required.

FIRE

Unplanned fire is a significant threat to the natural and cultural values
of the reserve. Infestations of introduced bulrush (Typha orientalis)
are fire hazards because fires in bulrush are difficult to control and
can cause damage to fringing vegetation. Frequent wildfire in wetland
areas will also prevent the establishment of paperbark vegetation and
will lead to an even greater domination of the introduced bulrush.
Fire activity also encourages the invasion of 7. orientalis in wetland
areas because it regenerates more rapidly than local rush species (CALM
2001).

When managing fire at Thomsons Lake, CALM is guided by the Bush
Fires Act 1954 and Policy Statement 19 — Fire Management (subject
to final consultation). If selected prescribed burning is being considered
for the reserve, further consultation will occur with the City of
Cockburn and other stakeholders.

Thomsons Lake Nature Reserve lies within the metropolitan gazetted
fire district, and as such, Fire and Emergency Services Authority (FESA)
is the Hazard Management Authority for fire suppression in the reserve.
CALM is responsible for pre and post-suppression works.

CALM, in conjunction with the City of Cockburn and FESA, has
prepared a Fire Working Arrangements and Suppression Response Plan
for Beeliar Regional Park, to ensure effective and efficient response to
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unplanned fires. The plan is reviewed annually and includes information
specific to Thomsons Lake such as values at risk by fire, hazards for
firefighters, access points, dispatch requirements, emergency contacts
and strategies for fire suppression.

Signs should be installed indicating the location of gates around the
reserve, so that visitors are aware of access and egress points in the
event of fire (see Information, Education and Interpretation).

PART D MANAGING CULTURAL
HERITAGE

INDIGENOUS HERITAGE

Research indicates that at the time of colonisation, three Aboriginal
communities occupied Perth, one of which was the Beeliar community
(Seddon 1972). The wetlands of the eastern and western chain of what
is now Beeliar Regional Park, including Thomsons Lake, were part of
the Beeliar District, which extended south of the Swan River.

Beeliar Regional Park is significant to the local Aboriginal people, as
parts of it were important camping and food source areas (Polglaze
1986). The eastern chain, and hence Thomsons Lake, is said to have
been part of a major trade route between Aboriginal people in the Swan
and Murray River areas. The lakes of Beeliar Regional Park also hold
importance as spiritual and mythological locations, and according to
Polglaze (1986), the wetlands “provide an important link to the natural
context, cultural traditions, spiritual life and history of the Aboriginal
people of the Swan Coastal Plain”.

The conservation of indigenous heritage is important in maintaining
the identity, health and well being of indigenous people (Australian
Heritage Commission 2002). In Western Australia, the Aboriginal
Heritage Act 1972 (Aboriginal Heritage Act) protects places and objects
customarily used by, or traditional to, the original inhabitants of
Australia. A register of such places and objects is maintained under
the Act, however, all Aboriginal heritage sites are protected under the
Act whether they have been entered on the register or not. A key
management issue is to ensure that Aboriginal sites are protected from
damage, and that obligations are fulfilled according to the Aboriginal
Heritage Act.

Three sites within the nature reserve are listed on the Department of
Indigenous Affairs’ Register of Aboriginal Sites.

In addition to the Aboriginal Heritage Act, the requirements of the
Commonwealth Native Title Act 1993 (Native Title Act) also need to be
fulfilled before any planning or public works occurs.

The reserve is covered by one registered native title claim by the
Combined Swan River and Swan Coastal Plains Native Title Claimant
Group. According to S24jb(7) of the Native Title Act, native title
claimants and their controlling body must be notified of proposed public
works to be undertaken and when a new management plan is to be
developed.
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CALM will liaise with the Aboriginal community during the
implementation of this management plan to facilitate their involvement
in the management of the reserve and for the protection of cultural
sites.

NON-INDIGENOUS HERITAGE

The first colonial settlement of the Cockburn district was in 1830. Initial
settlement had little influence on the wetland areas south of the Swan
River. However in the late 1800s when the State’s population trebled
as a result of the goldrushes, market gardens were established on the
land surrounding the wetlands. This resulted in vast areas of land being
cleared and a once complex network of wetlands drained extensively
for agriculture (Drake and Kennealy 1995).

At Thomsons Lake, a proposed grazing lease was rejected in 1954 based
on the area’s value as habitat for native fauna, and in 1955 the reserve’s
purpose was changed from ‘Drainage’ to ‘Drainage and Conservation
of Fauna’. During this time, and into the 1960s, the as yet unvested
reserve was being used by adjoining landholders for cattle grazing and
the vegetation was being cut for firewood, with both practices having
an impact on the reserve’s vegetation (Crook and Evans 1981).

Land was excised from the reserve in 1962 for a prison site and again
in 1969 for The University of Western Australia’s Marsupial Breeding
Station. The development of land around the reserve mainly occurred
during the 1960s, and by 1968, most of the private land to the east and
southwest had been subdivided (Crook and Evans 1981).

The managing agency at the time, the Department of Fisheries and
Fauna, sought vesting of the reserve. This was agreed to on the proviso
that the lake could still be used as required for drainage purposes:
consequently the reserve was vested in the then WA Wildlife Authority
for its current purpose of ‘Fauna Conservation and Research and
Drainage’ (Crook and Evans 1981).

At the time the reserve was transferred to the Wildlife Authority, the
lake was used for water skiing. Since then, the nature reserve has
become increasingly popular with the local community as a place for
nature appreciation, in particular birdwatching and bushwalking.

PART E  MANAGING VISITORS

VISITOR OPPORTUNITIES

The location of Thomsons Lake in a developing urban area makes it a
valuable place for the local community to undertake passive recreation
in a natural environment. The natural values of the reserve provide
opportunities for nature appreciation, bird watching, bushwalking and
environmental education.

CALM'’s Policy Statement 18— Recreation, Tourism and Visitor Services
(subject to final consultation) outlines the Department’s principles,
operational guidelines, procedures and administrative controls in
relation to facilitating recreation and tourism on CALM managed lands
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and waters. This management plan follows the policies outlined in
Policy Statement 18 where applicable.

As Thomsons Lake is a nature reserve gazetted primarily for the purpose
of nature conservation, only facilities providing for passive recreation
pursuits will be provided. Furthermore, commercial licences will only
be considered for passive recreational activities, such as bird watching
tours and guided nature walks, which are compatible with both the
reserve’s purpose and the objectives of this management plan.
Applications for such licences will be considered on a case-by-case basis.

VISITOR USE

Although Thomsons Lake is primarily reserved for nature conservation
purposes, passive recreation that does not impact on natural values or
ecosystems of the reserve is permitted. Birdwatching and bushwalking
are the main visitor activities at Thomsons Lake.

Visitor use at Thomsons Lake is expected to increase over the life of
the management plan as urban development on adjoining land goes
ahead. This may place increased pressure on the reserve, which needs
to be planned for and managed (see Visitor Access).

Domestic animals are prohibited in the nature reserve.
Birdwatching

Considering the importance of Thomsons Lake as waterbird and
shorebird habitat, it is not surprising that it is a popular destination
for birdwatchers, and that birdwatching represents one of the main
visitor activities at the site. Bush birds within the nature reserve are
also valued by birdwatchers.

Bushwalking

Bushwalking is a popular pursuit within Thomsons Lake Nature
Reserve. There is a well-established network of firebreaks and
management access tracks that are used by bushwalkers. Walking trails
that are based on the existing network of firebreaks are illustrated in
Map 2. These would benefit from improved trail marking and some
interpretation signs, which has been addressed in this management
plan (see Visitor Access and the management summary table).

Horse riding

Horse riding is an historical use in the Thomsons Lake area, having
being a popular recreation pursuit for at least 40 years. CALM’s Policy
Statement 18 Recreation, Tourism and Visitor Services (subject to final
consultation) states that horse riding will generally not be permitted
in nature reserves due to the incompatibility of the activity with the
purpose of nature reserves. However, the policy states that an activity
may be permitted where it has been previously allowed and the impacts
of the activity can be minimised and controlled. Horse riding will be
allowed to continue outside the vermin-proof fence in the foreseeable
future. No floating areas will be provided. The activity will be reviewed
over the life of the plan in light of environmental impacts, the demand
for horse riding and conflicts of use with other visitors.
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No commercial horse riding operations will be permitted in Thomson
Lake Nature Reserve. Horse riding will be prohibited by CALM if
increased erosion, disease or degradation of vegetation occurs as a result
of this activity.

VISITOR ACCESS

Access within Thomsons Lake is provided for a limited number of
passive recreational uses, as well as for management and emergency
vehicles. Access is largely restricted by the existence of the vermin-
proof fence around the reserve. Unauthorised access to the lakebed is
prohibited, with boats being only permitted for management and
scientific research purposes.

Access and recreation facilities for the reserve are illustrated in Map 2,
which identifies walking trails and a new dual-use path on the eastern
and northern perimeter of the reserve. The walk trails utilise existing
firebreaks and management access tracks, which will be upgraded in
sections as required.
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Another management aim is to improve access to the reserve on the
eastern boundary, as well as provision of access for emergency and
management vehicles (Map 2).

While the firebreaks and management access tracks form an informal
network of walk trails within the reserve, they currently have little or
no directional signs for visitors. Installation of such signs would be
valuable to assist visitors with navigation and provide visitor safety,
particularly in the event of fire. Directional signs should be installed
in accordance with the Sign System for Regional Parks (see
Information, Education and Interpretation).

Most visitors arrive at the reserve by private vehicles or by walking.
The main visitor access to Thomsons Lake is on Russell Road. A second
car park and entrance point on Branch Circus is proposed to service
both Thomsons and Kogolup Lakes. The City of Cockburn has advised
that Russell Road is to be upgraded to a dual carriageway in the future.
In light of such an upgrade, appropriate road design measures should
be incorporated to allow for safe vehicle access and egress into and out
of the car park. In due course, the existing car park will be upgraded
and asphalted to appropriate standards.

PART F MANAGING SUSTAINABLE
RESOURCE USE

SCIENTIFIC RESEARCH AND USE

Research is included in the purpose for Thomsons Lake Nature Reserve.
There are many opportunities for research within the reserve, for which
it is an important and valuable site. This includes studies of the lake’s
water quality and levels, groundwater interaction, invertebrates,
waterbirds, and of terrestrial flora and fauna. Murdoch University has
undertaken research at Thomsons Lake into the macroinvertebrate
community structure since 1985, which can be used as an indicator of
wetland health (see Native Animal and Habitats — Macroinvertebrates).
Ongoing research by universities and other groups will continue to be
encouraged and supported by CALM.

Ideally, it would be appropriate for research and monitoring programs
to involve a wide range of people and groups. The involvement of
volunteers, educational institutions and individual researchers can
reduce the costs of such programs and assist in providing information
to both management and the broader community. Research undertaken
in the reserve is to be coordinated by CALM, to ensure an integrated
approach that avoids duplication and enables prioritising of projects.

PUBLIC UTILITIES AND SERVICES

Drainage and sewerage infrastructure is located at a number of places
in the reserve, to which the Water Corporation require access for
maintenance and monitoring works. Non-emergency access requires
written permission from CALM.

Existing drainage and sewerage infrastructure in the reserve includes
the Southern Lakes Drainage Scheme, which is located in the northeast
section of the reserve. Infrastructure for this includes the South
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Jandakot Branch Drain and Deep Sewer Main, which service the new
urban areas in Success, Atwell, Hammond Park and Banjup. As part of
the drainage scheme there is a piped connection from the South
Jandakot Branch Drain into Thomsons Lake. It is this pipe that is being
utilised for the water supplementation trial (see Managing Water
Levels). There is also a pump station, which is part of the Southern
Lakes Drainage Scheme that has been constructed in the northern
section of the reserve, to ensure the maximum drainage operational
water level at Thomsons Lake of 12.8 m AHD is not breached. The
Water Corporation is responsible for managing all infrastructure
associated with the Southern Lakes Drainage Scheme.

The Water Corporation also controls an overflow pipe on the north-
west side of Thomsons Lake. The pipe is connected to the Thomsons
Lake Reservoir that is located immediately to the west of the reserve.
As part of its maintenance program, the Water Corporation discharges
water into the lake every 3-5 years that is utilised in scouring and
overflowing the reservoir. The Water Corporation is currently reviewing
the scouring practices at the reservoir with a view to installing a soakage
basin similar to that at most of its other reservoir sites. However a
need for an emergency overflow will still be required at Thomsons
Lake.

A local government stormwater drain, the “Hammond Road Drain”,
which is managed by the City of Cockburn, is also located on the east
side of Thomsons Lake. The drain is designed to discharge overflow
water into Thomsons Lake should the Bartram Road Buffer Lakes inflow
drain be unable to meet the required capacity of a one-in-one year
storm event. Also, there is an underground water main, managed by
the Water Corporation, which traverses the northern section of the
reserve in an east-west direction, from the Thomsons Lake reservoir.

Future applications for such facilities will be dealt with on a case-by-
case basis and, where possible, will be directed outside of the nature
reserve.

REHABILITATION

Several areas within Thomsons Lake Nature Reserve require
rehabilitation, principally due to disturbance by kangaroos, and also
following weed removal, which will be undertaken in the reserve as
per the proposed Weed and Rehabilitation Plan for Beeliar Regional
Park. Rehabilitation may also be necessary following activities
associated with fire suppression. It is important that kangaroo control
is implemented (see Infroduced and Other Problem Animals) prior to
any rehabilitation works commencing in order to ensure the survival
of the immature plants.

CALM’s Policy Statement No. 10 — Rehabilitation of Disturbed Land

(CALM 1986a) provides guidelines for the rehabilitation of lands

managed by the Department based on the following principles:

1. Land should be managed as far as possible to avoid disturbance.

2. Rehabilitation should be the last option in a series of management
decisions designed to protect environmental values.

3. Rehabilitation should aim to restore original values and help to
enhance all potential uses provided the priority uses are not
adversely affected.
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Rehabilitation priorities will be in accordance with the Weed Control
and Rehabilitation Plan for Beeliar Regional Park. Where possible,
plant material or seed used in rehabilitation works should originate
from within the reserve or the nearest viable seed source, in order to
conserve the genetic integrity of the vegetation communities. It is
important that mulch and soil used in rehabilitation works does not
contain unwanted weed seeds, pollutants or pathogens (such as
Phytophthora spp). Seed collection from within the reserve will
generally only be permitted for rehabilitation projects within, or directly
impacting upon the reserve. Rehabilitation of areas fringing the lake
will be given high priority, as indicated in the Beeliar Regional Park
Draft Management Plan (CALM 2001).

Community involvement and assistance is encouraged by CALM and
always welcome as part of rehabilitation projects (see Working with
the Communilty).

PART G INVOLVING THE
COMMUNITY

INFORMATION, EDUCATION AND
INTERPRETATION

Thomsons Lake provides a valuable opportunity to improve community
awareness about wetland ecosystems and the values of Ramsar listed
wetlands. An effective information, education and interpretation
program is vital to achieve the vision and objectives of maintaining,
enhancing and communicating reserve values. The program should
concentrate on raising awareness about the reserve’s conservation
values, the Ramsar Convention, potential human impacts, and the
positive action visitors can take to support management of Thomsons
Lake and other wetlands.

A Communication Strategy has been prepared for Perth’s network of
regional parks, including Beeliar Regional Park. The aim of the strategy
is to promote the conservation and enjoyment of regional parks. It
outlines interpretive themes (messages) for the regional park network,
including park specific themes and management messages. Interpretive
themes for Beeliar Regional Park are based on the following values:

Wetlands as corridors for wildlife and people;
Waterbirds;

Groundwater — catchment interactions; and
The role of environment centres.

An Interpretation Plan for Beeliar Regional Park will be prepared to
guide the development and implementation of interpretation facilities
for specific areas within the park, including Thomsons Lake, with
messages that are focused on the above-mentioned themes. The plan
will identify opportunities for interpretation signs and facilities, and
locations for these within the nature reserve.

Existing interpretation facilities within Thomsons Lake are limited and
will be upgraded as part of the Interpretation Plan for Beeliar Regional
Park. Given the importance of the site as waterbird habitat,
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interpretation at Thomsons Lake will focus on the values of the reserve
that contributed to its Ramsar listing. Signs will also need to be installed
informing visitors of the location of access gates so they are aware of
these in the event of an emergency, such as wildfire (see Fire).

Education

Thomsons Lake Nature Reserve provides an array of opportunities for
education, and is popular with school and community groups,
particularly with relation to learning about wetland ecology, as well as
flora and fauna and Indigenous heritage. As per the Beeliar Regional
Park Draft Management Plan (2001), an interpretation plan will be
developed for the regional park, which will include an education
component. The Cockburn Wetlands Education Centre also plays an
important role in environmental education within the regional park,
which includes Thomsons Lake.

WORKING WITH THE COMMUNITY

Community involvement is an integral component of CALM’s
operations. Community groups and individuals are encouraged to be
involved in the management of Thomsons Lake Nature Reserve.

The community were involved in preparing this management plan by
providing written comments on issues within the reserve, and written
submissions to the draft management plan. In particular, the Beeliar
Regional Park Community Advisory Committee has advised the
planning team throughout the preparation of this plan. Furthermore,
CALM acknowledges the valuable and on-going work of the Wetlands
Conservation Society in the planning and management of Thomsons
Lake Nature Reserve, and welcomes the input of the Aboriginal
community during implementation of this management plan.

Ongoing community support is essential for the successful
implementation of this management plan. CALM has a formal policy
and administrative framework for volunteer activities — Policy
Statement No. 15 — Community Involvement (Public Participation
and Volunteers) (CALM 1991a) which includes initiatives to provide
more volunteer opportunities, and to provide training to volunteers
and to CALM staff in their management of volunteers. Volunteer
activities are encouraged and supported at Thomsons Lake, and
community groups, schools, universities and the like will be encouraged
to take part in volunteer activities such as waterbird surveys, water
monitoring, rehabilitation, and interpretation and education. CALM
will seek to establish an active Friends Group for Thomsons Lake to
facilitate such work.

PART H IMPLEMENTING AND
EVALUATING THE PLAN

The strategies outlined in the plan will be built into the works program
of CALM’s Regional Parks Unit, which is responsible for the day-to-day
management of the reserve. Should there be any inconsistencies in
the implementation of the Beeliar Regional Park Management Plan
and this management plan, operations will occur in accordance with
this plan.
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The Conservation Commission will assess the effectiveness of this
management plan via regular audits. Progress against Key Performance
Indicators will be assessed by the Commission in periodic audits of the
plan, or as it otherwise deemed necessary.

TERM OF THE PLAN

In accordance with the CALM Act, the term of this plan is for a period
of 10 years from the date the plan is gazetted. At the end of the 10-year
period, the plan may be reviewed with full public consultation and
then re-submitted to the Minister for the Environment for approval.
The CALM Act also specifies that in the event of such a revision not
occurring by the end of the plan’s specified life span, the plan will remain
in force in its original form, unless it is either revoked by the Minister
or a new plan is approved. Revisions or amendments to the plan are
allowed under Section 61 of the CALM Act.

The Conservation Commission may initiate a review of the management
plan before the 10-year term expires. Should significant changes to
this plan be required, public comment on the proposed amendments
will be sought.

REFERENCES

Australian Heritage Commission (2002) Ask First. A guide to respecting
Indigenous heritage places and values. Australian Heritage
Commission, Canberra.

ANCA (1996) A Directory of Important Wetlands in Australia — Second
Edition. ANCA, Canberra.

ANCA (1997) Wetlands Policy of the Commonwealth Government of
Australia. ANCA, Canberra.

Bowen, B., Froend, R. and O’Neil, K. (2002) Literature Review of
Wetland Values, Threats and the Function and Management of Wetland
Buffers. Draft Report to Welker Environmental.

Burbidge, A. (Science Division, CALM) and Birds Australia WA (2002)
Bird species recorded at Forrestdale and Thomsons Lakes. Unpublished
list.

CALM (1986) Policy Statement No. 14 — Weeds on CALM Lands.
Department of Conservation and Land Management, Perth.

CALM (1986a) Policy Statement No. 10 - Rehabilitation of Disturbed
Land. Department of Conservation and Land Management, Perth.

CALM (1991a) Policy Statement No. 15 — Community Involvement
(Public Participation and Volunteers). Department of Conservation and
Land Management, Perth.

CALM (1998) Ramsar Information Sheet Forrestdale and Thomsons
Lakes, Western Australia — 35. Accessed via website from the Australian
Wetlands Database (www.deh.gov.au/water/wetlands/database/
index.html) on 23 July 2004.

33



CALM (1998a) Policy Statement 3 — Management of Phytophthora
and disease caused by it. Department of Conservation and Land
Management, Perth.

CALM (1999) Environmental Weed Strategy for Western Australia.
Department of Conservation & Land Management, Perth.

CALM (2001) Beeliar Regional Park Draft Management Plan 2001 —
2011. Department of Conservation and Land Management, Perth.

CALM (2003) Bioregional Summary of the 2002 Biodiversity Audit for
Western Australia. Department of Conservation and Land Management,
Perth.

CALM (2003a) Ramsar Information Sheet Forrestdale and Thomsons
Lakes, Western Australia — 35. Unpublished draft.

CALM (2004) Water Supplementation Operational Management Plan
for Thomsons Lake Nature Reserve. Department of Conservation and
Land Management, Perth.

CALM (in prep.) Draft Pest Animal Control Plan for Perth’s Regional
Parks. Department of Conservation and Land Management, Perth.

CALM (in prep) Policy Statement 19 — Fire Management (subject to
final consultation). Department of Conservation and Land Management,
Perth.

CALM (in prep.) Policy Statement 18— Recreation, Tourism and Visitor
Services (subject to final consultation). Department of Conservation
and Land Management, Perth.

CALM (in prep.) Policy Statement No. 9 Conserving Threatened Species
and Ecological Communities (subject to final consultation).
Department of Conservation and Land Management, Perth.

CALM (in prep.) proposed Policy Statement — Environmental Weed
Management (subject to final consultation). Department of
Conservation and Land Management, Perth.

Chessman, B.C., Trayler, K.M. and Davis, J.A. (2002) Family and species
level biotic indices for macroinvertebrates of wetlands on the Swan
Coastal Plain, Western Australia. Journal of Marine and Freshwater
Research. 53: 919-930.

Conservation Commission of Western Australia (2004) Forest
Management Plan 2004-2013. Conservation Commission of Western
Australia, Perth.

Crook, I. and Evans, T. (1981) Thomsons Lake Nature Reserve.
Department of Fisheries and Wildlife, Perth.

34



Davis, J.A., Rosich, R.S., Bradley, J.S., Growns, J.E., Schmidt, L.G. &
Cheal, F. (1993) Wetlands of the Swan Coastal Plain: Vol 6. Wetland
Classification on the Basis of Water Quality and Invertebrate
Community Data. Draft report to Water Authority WA and
Environmental Protection Authority.

Drake, C and Kennealy, S. (1995) Recollections of the Beeliar Wetlands.
Reflections of Long-time Local Residents. Perth, Western Australia.

Ecoscape (1997) Thomsons Lake Branch Sewer Environmental
Management Plan. Report prepared for the Water Corporation of
Western Australia.

Environment Australia (2000) Revision of the Interim Biogeographic
Regionalisation for Australia (IBRA) and Development of Version 5.1.
Summary Report. Environment Australia, Canberra.

Environment Australia (2001) A Directory of Important Wetlands in
Australia, Third Edition. Environment Australia, Canberra.

EPA (2004) Draft Environmental Protection (Swan Coastal Plain
Wetlands) Policy and Regulations 2004. Accessed via website http://
www.epa.wa.gov.au/docs/1089_EPP_SCPWO04.pdf. on 31 August 2004.

Gibson, N., Keighery, B.J., Keighery, G.J., Burbidge, A.H. and Lyons,
M.N. (1994) A Floristic survey of the southern Swan Coastal Plain.
Unpublished Report for the Australian Heritage Commission prepared
by Department of Conservation and Land Management and the
Conservation Council of Western Australia (Inc.).

Heddle, E.M., Lonergan, O.W. and Havel, J.J. (1980) Vegetation of the
Darling System. In DCE 1980 Atlas of Natural Resources, Darling
System, Western Australia. Department of Conservation and
Environment, Perth.

Kanowski, P.J., Cork, S. J., Lamb, D. and Dudley, N. (2001) Assessing
success of off-reserve forest management in contributing to biodiversity
conservation. In: Eds. R. J. Raison, A. G. Brown and D. W. Flinn. Criteria
and indicators for sustainable forest management. IUFRO 7 Research
Series CABI Publishing, United Kingdom.

Keighery, B. (1996) Objection assessment of the values of the vegetation
and flora of the Beeliar wetlands. Unpublished report for the Australian
Heritage Commission.

Keighery, G. J. (1999) Conservation Status of Vascular Flora of the
Southern Swan Coastal Plain. Department of Conservation and Land
Management, Perth.

Macintosh, A. and Kennedy, L. (2004) EPBC: A Conservationist’s Guide

(3 Edition). WWF Australia and the Tasmanian Conservation Trust,
Canberra.

35



Maher Brampton Associates (2001) Beeliar Bridle Trail Assessment and
Proposals for Beeliar Regional Park Management Plan. Prepared for
Department of Conservation and Land Management Regional Parks
Unit.

Mawson, P. (2002) Kangaroo Aerial Survey of Thomsons Lake Nature
Reserve (A 15556). Department of Conservation and Land Management.
Unpublished.

Polglaze (1986) The Aboriginal Significance of Coolbellup/Walliabup
Wetlands (North Lake and Bibra Lake). Unpublished.

Seddon, G. (1972) A Sense of Place. University of Western Australia,
Perth.

State of Western Australia (2000) Bush Forever Volume 2. Directory of
Bush Forever Sites. Department of Environmental Protection, Perth.

Swan Catchment Council (2004) The Swan Region Strategy for Natural
Resource Management — Draft for Public Comment, April 2004. Swan
Catchment Council, Perth.

Thackway, R. and Cresswell, 1.D. (1995) An Interim Biogeographic
Regionalisation of Australia: A Framework for Establishing the
National System of Reserves, Version 4.0. Australian Nature
Conservation Agency, Canberra.

Water and Rivers Commission (2001) Section 46 Review of
Environmental Conditions on Management of the Gnangara and
Jandakot Mounds — Stage 1 Report to the Environmental Protection
Authority. Water and Rivers Commission, Perth.

Water and Rivers Commission (2003) Progress Report 2003, Section
46 Review of the Conditions on Management of the Gnangara and
Jandakot Mounds. Water and Rivers Commission, Perth.

Wild, S. and Davis, J. (2004) Biomonitoring of Selected Jandakot
Wetlands (Macroinvertebrates) for Jandakot Groundwater Scheme
Stage 2 Public Environmental Review. Final Report (1996-2004).
Prepared for the Water and Rivers Commission, Perth.

Personal communications

Associate Professor Jenny Davis — School of Environmental Science,
Murdoch University.

Dr Stuart Halse — Principal Research Scientist, Department of CALM.

36



37



‘uonoesisge
Ja1empunolb pue arewip AIp Jo UOIBUIGWOD

[HOIH] "S|oA9| e 0] anp buisealdap usaq Ajjelssusb
J91em Jo Bunonuow syy buipiebal uonelodio) Js1epn 9ARY PUNOIA J81eMPUNOID) 103epuel syl uo
9y} pue JUSWUOJIIAUT JO Juswedsg oyl yim buisier] "z | s|ens| puejiam ‘Ajpusnbasqns pue ‘191empunols) e
[HOIH] (e00Z INTVD) Apuedyiubis saseansp
VM S/ISS3Y SINJEN BT SUOSWOY | 10y ueld Juswabeueyy [9AS] J81BM S,33B| 31 |[Bjulel 31| JO spoliad
JO UOISSIWWO) | jeuonessdQ uoneuswsddns Is1eA) 8Yi YLM adUeplodde ul pue ‘Mmoj4 Ja1empunolb sy} eiA ‘|lejulel
UOI1PAIDSUOD 3y} ul pue ‘sreldoisdde se weiboid ayy Buinuiuod pue ‘y00z woJ} Ajulew sswod ae| 8yl buLslua JSiep) e
Y} UOI1E}NSUOD ul pajjen} weiboid uonejuswalddns usrem ayy buimsiasy | ‘a1ewl Aq pue ‘waisAs 1s1empunolb
ur ‘ueid :Aq paAsIyde 3q ||IM SIyL |euoibas sy} Jo uswebeuew Aq paidajje
Juswabeuew A[23uIp aue S|SA3) JS1eMm s,93e| Sy} ‘B10)348y L
3y} Jo asesjal jo '93e| 8y} 9sN 1ey} SpJiguarem '92BJINS puUNnoib syl YUm S19sI93ul 3|qe)
S1eak Inoy ulym Jo abuel By} JO SPa3U By} S138W puUB San|eA [ed160]0d3 J91eM 3y} 9J9UYM pPawIo) Sey ey 1empunolb
padojanap aq o] S,9AI9531 9y} S199104d 1ey) swibal [9AS] US1em e uleluleW Of O UOISSa1dxa 8BNS B S| 33e7 SUOSWOY| e
ELIRE[f:To) S|9A3| J91em Buibeue|y

1INJNIDOVNVIN LNINHDOL1VYD ANV ANV1LIM

INININOYIANST TVINLVYN FHL DNIDVNVIN D 1¥Vvd

SIN3INIHINOIY JANSVIN
ONILYOdIY 139¥V ] IDNVINHOL4¥3d

*SYOLVIIANI IDNVINHO4HId AT S3I931VHLS ANV SIAILIra0 SINIOd A

AUYVININNS LINJFNIDVNVIA :3AYISTH FYNLVN IV SNOSINOHL

38






‘sleak
2.y} A1ang

7(30Q)
Uo|SSILIWOD)
SEI]

pue Ja1ep ayl

0} (7007) Sined
pue pjia Aq
papirosd piodal
Bupioyuow ay3
Ul paqgLasap
splodal ay}

wolj Agunwwod
9)eIgaHaAUI0IBW
Jizenbe

dY} JO SSaUYdL
3y} Ul aupap

ou ‘,uoiieliea
|eanieu o3 13(gns

‘suoliejndod
91eIgaaAUI0DRW
Jirenbe HulIN20

Ajjeinieu

10 uoiysodwod

Aunwwod

pue a>uepunge

9AIR[3) ‘SSaUYdU
ur sebueyd

[HOIH]
‘Ayjenb Ja1em jo Buioyuow ay3 buipiebas juswuolIAug

J0 Juswiledaq pue uonelodio) J3epA Y} yum buisier] 4

[HDIH] ®3e7 suoswoy| punole

uofeyaban buibully puepam bulysiqeiss-a4 pue buidelold ‘€
[HDIH] "3e7 suoswoy] JO 1uswydied
9y} UIyNM syuswdojanap 10} sanbiuydal ubisap aAIsuUSS

J91eM pUB pUBIdM JO UoielusWa[dwi Yy} Buiowold 7

[HOIH] "o3e7 suoswoy] Joj ue|d
Juswabeue|y Juawydle) pajeibalu] ue jo uoneuswa|dwi
pue uoneiedaid ayy Huipiebal uswuoAUT

JO JusWpedag pUB UINGY20D) 40 AND 3y} yum buisier] |

-A8 Q3IA3IHOV 38 TIM SIH |

"sanjeA [e2160]033 S,9AI9531 3y} JO UoNda0Id pue
spJigJaiem Joy abnyal pue punolb buipasy e jo uoisiroid sy
Bupnsua Agaiay} ‘wo3sAsods dienbe Ayyesy e ulelulew oj

IAIDAAQ

dWAYdS
abeulelq SaxeT UIBYINOS 3y} Jo JusWdo|aAap
9U} IO} UOIHIPUOD [eIUSWUOIIAUD UB Se ‘aininy
9|0e99S3104 Y} Joj ‘@XeT suoswoy] jo Aujenb

191eM 3y} JoHuoW ||IMm uonelodloD) J91ep Ayl e

J91empunoib
9y} OJUl 3S3Y} WOJ} JJOounl pue ‘sasn pue|
Buipunolins Ajiendied ‘exe] suoswoy] Jo

Ayijenb J1a1em 8y} 9dUBN|JUl SI01k) JO IBUNU Y/ e

G861 9dUIS e suoswoy] e
paIpNIS U3Q 9ARY S3}RIGIHSAUIOIIBW Se ydNS

y}|eay puejiam jo siojedipul pue Aujenb isjepn e

Aijenb Js1em Buibeuey
INJNIDVNVIN INJINHOLVD ANV ANVILIM

(QINNILNOD) LNINNOYHIANT TVHNLYN JHL DNIDVNVIN D L¥vd

SLININIYINDIY
DNILY¥OdIY

1308V ]

JANSVIN

IDNVINHOL4¥3d

*SYOLVIIANI IDNVINHO4HId AT

S3I931VHLS ANV SIAILIra0

SINIOd A

AUYVININNS LINJFNIDVNVIA :3AYISTH FYNLVN IV SNOSINOHL

40



(686 wodj sjeaiaqul gcwzcmt SS9/ 1B puB) 966 | DUIS SISeq [enuue ue uo PapJolal SSdUYILI SYUSWNIoP 140da. SIYyl -

"9IUBIDS TV AG PasIApe se aq J(iM 0} P3.1Ia4d] SUOIILIEA [einjeu Y]

‘9berI0)S
pue uonei|i} ybnoiyy axe| ay} Ul SJUSLINU Jo
|9A3] Y} @dnpal 0} sdjay 1ey} Japng uoleraban
juediubis e Ag papunoLns S 93e SUOSWOY| e
‘Paysiigelss
9Q 0} Paau ||IM SaANBIHUI JusWabeuew
JUBWILDILD ‘YdNS Sy DT SUOSWOoY |
J0 uofda304d 2y} 4o} dduUeIodWI Jofew Jo SI
pue| bujuiofpe jo juswabeuew aieudoidde ay| e
‘9| BU} JO J91eM 3DBLNS By} Ul S[aAd|
spuauinu ay} bupnpal ul bupsisse s aseyd
AIp 1Ua1IND BY} ‘UONE|IWISSE JUBLINU 0} aNQ e
‘swiems abpiw asxuesinu pue Ayjenb sayem
Jood ypm pajeposse Ajjensn ale 71/6M o5
anoge snioydsoyd |10} JO SUO[IRIIUDIUOD) e

‘Alenuue

“J/sweiboidiw 1no AIp Jou seop 83e| 8yl JI AjJejnonued

0S| > d [e10} ‘uwin|od Jajem ‘yb1y Ssulewal JUBWYDLIUS JUSLINU Jayuny

'S1eak | JO UOIBIIUSOUOD 3y} Ul 4 |e10} Joy |ernualod sy pue jsed JusdaJ BY} Ul dXe| Y}

291y} A1ang WNWIXe\ | JO SUOIBIIUIIUOD 1e P3pJ0dal UD3Q SARY S[AS| JUSLIINU PleAd|T e

41



‘sleak
2.y} A1ang

‘sleak
2.y} Alang

‘S|9A9] S00¢
wouy saads
euney HulN0
Ajjeineu pajda|es
JO aduepunge
3y} Ul auIap ou
‘uoleLieA |einjeu
03 32[qns

'S|9A9] S00C Wioly
spliq buipem
Aioyelbiw jo

Aysianip sadads
9y} asealdul

JO ureyulew
‘uoleLieA |einjeu
03 32[qng

‘saldads

euney HuruNd0
Ajjeinjeu pa3ds|es
Jo @duepunge
3y} ul sabueyd

'spaiq buipem
Kiojesbiw jo
Aysianip sadads
ul sebueyd

[HOIH] "e>e| 3y jo siejjpnwi syl
O3UO JUSWYDEOIDUS JUsA3id O} Sijejuslio eydA; Buljjoiuod ‘g
[HOIH] "anissai ayy Ul
S9X0J [0J3u0d 0} buinuiuod ‘Ajjed1dads “syied [euoibas Joy
ue|d [0J3U0D [BUWIUY 159d 9y} bunuswadwi pue bulledald 'z
[HDIH] “weibold uonejuswa|ddns Ja1epn sy} Jo
uoleyuawa|dwi syl ybnoiyy ‘1eyqey paigsarem siedosdde
apinoid 0} 93e7 sUOSWoy| JO S|9A3| Jarem bulbeueln “|
A8 QIAIIHDV 38 TIIM SIH]

'SPUB|}9M PR)SI|-Ieswey
10} syuswialinbal juswabeuew sy Jad se sispem Alojesbiw
10} SaN|eA 1eligey S,9MI9S34 3] SDUBYUS PUB SAISSUOD O] 7
‘SyusWaalbe [euolreuISIuLl
Aq pa1da104d 950y} pue sapads Ayuoud pue pausleasyy
uo siseydws ue yum ‘euney snousbipul SAISSUOD O] *|

S3AILDAAQ

"a414 pauue|dun

pue SPaaM |BIUBLIUOIIAUD ‘S9X04 AQ uolyepaid

‘Alllenb 1a1em pue sjaAs| Jaiem ajendoiddeu
91e BUNP} SAIIRU dY} O} S}eaIY} UleW 3yl e

'sa12ads pJig paeioid Ajjedads

oM} pue sa|dads euney AlJoLd auo spoddns 3

'SpJIgJa1em AIeU JO Saads 69 pue spiiq ysnqg
10 saads 99 oy 1elgey sopinoid SAJeSal By e

'sa12ads puiq Aloyelbiw 9| 1o} abnjal

Jawwns e s| pue (YgNvD) Juswaalby splig

Ai01eibiN Bl[RASNY/—BUIYD Y3 Jo/pue (VEINVT)

Juswaalby spaig Aiorelbi eljessny—ueder sy

Japun pajdelold sadads |z spoddns pue ‘spuig
|eD0] 404 punoib buipaaiq juenodwi ue sy e

‘0661

Ul (L6 ‘ueld| ‘Jeswey) SpuejIspA Uo UoilUSAUOD)

9y} Jopun dduepodw| [BUOIIRUISIU| JO SPUBIDAN
0 1SI7 3y} 0} pajeubisap sem e SUoSWoy| e

SIVLIEVH ANV STVININV JAILVN

(@INNILNOD) LNIINNOYIANT TVHNLVN JHL DNIDVNVIA D 1¥Vd

SIN3INIHINOIY
ONILYOdIY

1308V ]

JANSVIN
IDNVINHOL4¥3d

*SYOLVIIANI IDNVINHO4HId AT

S3I931VHLS ANV SIAILIra0

SINIOd A

AUYVININNS LINJFNIDVNVIA :3AYISTH FYNLVN IV SNOSINOHL

42



‘sieak
2.y} A1ang

‘uonie|ndod ayy
Ulym sjenpiaiput
Jo Jaquinu

9y} pue saads
elo|} AioLd

Jo suonejndod
3|geIA 4O Jaquinu
3y} asealdul

10 ulejulew
‘UoijeLIeA |einjeu
031 13lgns

‘sanads Aylold
JO @duepunge
|y} ul abueyd

[HDIH] ‘weJboid uoneiuswa|ddns Iaiepn axe]
suoswoy] oy} bunusws|dwi Aq uonepunul jo sawibal
[BOLIOISIY 103|434 O} %e| By} JO S[oAS| Ja1em ay) buibeuey ‘i

[HDIH] “fwowreuur eioyrydoifyd
Huipeaids pue Bupnpouiul 4o 3si ay3 bupnNpay ‘€
[HDIH] "onlasau
9y} ul uonejndod oolebuey ay1 4o azis ay3 buljoauod ‘z
[HDIH] fied [euoibay Jeljaag Jo) ueld
uo(1ell|Igeyay pue pasp ayi bunpusws)dwi pue buedaid |
A8 @3IAIIHOV 38 TIM SIH]

's92ads Ayond Jo pausieasyy Aejninied
‘S9/HUNWWOD pue saads jued snousbipul aAI9SUOD O]

JAILArAQ

‘Ayoeded

Buikiied s,9A19594 By} JO Ss9Ixa Ul uole|ndod
oolebuey e pue s|aA9| Jalem buiseaidsp
‘SoegaIp ‘a41) pauue|dun ‘SPaaM [BIUSWIUOIIAUD
apN[aUl UoIe1abaA BY1 0] S1EaIY} Ulew ay|
‘pases Ajpuediyubis

U39 MOU dAeY 1BY] UlB|d [BISEOD) UBMS

9y} UO pealdsapim a3U0 3SOY) JO dAIleIUSSaIdal
9Je 9AIBSI BY} Ul SBIUNWLIOD UOIe1abaA
‘sa1dads A}1i0ld SUO puUe Ule|d [BISEOD) UBMS
9y} 4o sdnoub dnsol4 [euoibas unoy buistidwod
‘sa1dads jue|d aAneu p9¢ spoddns anasal ayL

SAILINNININOD LNV1d ANV SLNV1d JAILVN

‘s1eak
991y3 A1ang

'SIeak U] 1XauU
9Y31 J9NO (Sieak
92.y1) pouad
podaJ yoes
S[9A3] S00¢ Woly
sijejuslio eydAy
JO eale [e10}

9y} Ul %€ 1ses|
1e JO 9seald9p v

"9AIaSal 9yl UIYyHM

sijequalIo eydAj
JO eale |e}0}
ay} ul abueyd

[INNIA3IN] "9AI8S34 3Y1 Ul paljiiuapl sa1dads euney
pausiealyy Joj sueld Aianodas bunuswsjdwi pue buledaid °g
[INNIA3N] “antesal BY3 ulyum s3dafold Burioyiuow Jo/pue
4218353 D1j1dads axepspun 0} (318 Suolnyiasul Asesy
‘eljedisny spdig "6-9) sdnoib buiioddns pue buibeinoduy i

43



‘sieak
2.4y} A1ang

‘s1eah anly Aiang

'30Q 3y}

10} siseq |enuue
ue uo pajdR||0d
elep bupiojuow
uolie1aban

2y} Aq papiodal
Se SaIuUNWWOod
jueid |elysaliey
9y} O yieay
3y} Ul duIPap ON

‘S|9A9] 500¢
wou} uone}aban
Aai031s19pUN

J0 Ausianip

pue Aysusp ay3
Ul 9sealdul Uy

Y|
3y} 0} juddelpe
Sa1IUNWWOod
1ued [euysaLIR)
O Yieay

3y} ul sabueyd-

‘uoneaban
Aa103s19pUN
J0 Aysianip
pue Alsusp
3y} ul abueyd

SIILINNIWINOD LNV1d ANV SINV1d JAILVN

(QINNILNOD) LNIFWNOYIANT TVHNLYN FHL DNIDVNVIN D L¥Vd

SIN3INIHINOIY
ONILYOdIY

1308V ]

JANSVIN
IDNVINHOL4¥3d

*SYOLVIIANI IDNVINHO4HId AT

S3I931VHLS ANV SIAILIra0

SINIOd A

AUYVININNS LINJFNIDVNVIA :3AYISTH FYNLVN IV SNOSINOHL

44



"sieak
2.4y} A1ang

‘sleak
2.y} A1ang

'SIeak U] 1Xau
9y} 1210 (S1edk
9a4y}) polad
yodal yoea
S|9A9] SO0 WOy
sijeaualio eydAj
JO eale [e)0}
9Y} Ul %€ 15e9)
1€ JO 3SeaUDIP

'S|oA9] S00¢
wou} spasm |e
JUBWUOIIAUD
Ayioud jo
uonnguisip pue
aduepunage ayl
Ul 9seanul oN

CIVERSY)
ay} ulyum
sijeruslio eydAy
JO eale [}0}
QY1 ul abueyd

“(ued
uoljelljigeyal pue
paam e ybnoayi
paulwJalep

3Q 03) SpIam
|EIUSWIUOIIAUD
Aioud

4O uonnqsip
pue as>uepunge
ul sabueyd

[HOIH] “eyjensny uia1sapn

1oy fba1e1)S PAd/ [PIUSWIUOIIAUT BU) Ul YBIH Se pajel
spaam Jo suolejndod mau ‘buriedipess pue ‘Joy BulIOUO °G

[HOIH]

‘9AI9SJ BY} OIUI MO} 1eY] SUleIp Ul |0J1U0D paam buipiebas
uing20> Jo AlD pue uonesodiod Us1eAA By} Yum buisier]

[HDIH] "9AI9S81 BY3 Ul SYIOM [0JIUOD PIIM
Hupyeuspun ul Aunwwod ayy buipioddns pue buibeinoduy ‘¢
[HOIH] ‘sierusiio | jo peaids ayi buljjonuod ‘z

[HDIH] ed [euoibay Ieijag 4oy ueld
uollell|igqeyay pue pasp oy bunuswsdwi pue buedaid |
A9 QIATIHOV 38 TIM SIH]

“uolseAul
pa9M WO} 3UIPSP ANUNWWOD pue sso| saads juanaid of

JAIL3ArAQ

'SP9IM 4O 92IN0S
Jofew e a1e 9AISSDI DY} OIUI MO4 1By} Sulelqd e
-dijny ade> pue sselb sedwed ‘Ajij wnie spnpul
SaN[eA 9AI9SAI BuUIUSIeIYY S3IDads Pasm JsYlD e
'anss| Juswabeuew Jofew e si dusy pue
93e7 suoswoy| e uonelaban aAleu Jusbisws
3y} SPEAUI PUB SIB[}PNW 4O B3JE Sy} 9dNpal
Jayuny 01 [enusiod ayy Sey s//epusalio eydAl e
‘pajel Jou IO Pa3SI| 10U JaYMs a.e 1eyl saads
0l pue ‘Mo7 GE ‘PIIAl 71 '91eI9POIN /G “UYbIH
G| ale a1y} ‘AysisAlpolq uo spedwl JIsy 03

Buipiodde ‘eljesisny UIISeAN 10y ABa1eAS PasAA

|EIUBLLUOIIAUT BY} Ul Palel Sy "9AI9SaI 3y}
UIYHM PaI4IIUSP! Ud3Q dAeY Sa1Dads paam €| e

SA33IM TVININNOYIANT

45



‘s1eak
921y3 A1ang

‘s1eak
921y3 A19ng

'S|9A3] S00¢
woJj (sootebuey
Buipnpxa)
saads

eune} bulIN220
Ajjeanieu pas|es
JO 3duepunge
3y} Ul sulPIp
ou ‘suolieLiea
|eanieu

01 algns

‘|oA9] 9|qeuleIsns
e je uone|ndod

oolebuey

3y} ulejulew o]

‘sa1dads euney
aAleu HuIn0
Alleanieu papa|es
Jo aduepunge
ay3 ul sabueyd

EINELS]
3y} Jo uone|ndod
oolebuey

ay3 ul sebueyd

[HOIH]
‘uone|ndod ooiebuey ay3 O [0J3U0d Y} 0} UonedI Ul
ABa3esis uopedunwwod e bupuawa|dwi pue buidojprsq g
[HDIH] ‘si2100ys pasuadi| buisn bulind Aq [9A3| 9|geuleIsns
e 1e uone|ndod oolebuey ayy Hujuleuiew pue budNpPay
[IWNIa3n] senoud
|euoielado Yjm 8DUepIOdIe Ul pue AIessadau se slqqged
pue seaq ‘syed |eJa} se yons saads wajqoid buljjonuod ‘€
[HDIH] "9AI9S34 BY} Ul SBX04 |0J3U0D 0} Buinuiuo) 7
[HOIH] "ue|d |013U0D [eWIUY
1594 Syied [euolbay oy} bunusws|dwi pue buuedaid ‘|
A8 @3AIHOV 38 TIM SIH]

‘ue|d Juswabeuew SIY} JO d4l| SY} JSAO M3IASI 0}
13[gns aq ||Im [0J3u0d ooJebuey Jo poylsw dYl e
"AIBSS3I3U S |043U0D
Bulob-uo yum ‘sisyooys pasuadl buisn buind
Aq |aA3] 3|qeulelsns e o} uonejndod oolebuey
3y} 9oNpaJ 0} S| JuUSUI JUSWSBRURW [I}UI YL e
‘|oAs)| 3|qeulelsns
B P33Xa AUSLIND YdIYM JO Ssiaquinu
‘92U3} Joo.d-UIWISA 3Y} UIYHM soosebuey
£216 uia1s9Mm JO uolejndod e sey anIasal BYL e
€661 Ul 92U} Jood-ulwIaA
3y} JO UOIPNIISUOD pue Bulleq 40 UodNPOIIUI
9Y} SDUIS Pa1LDIP.IS U] NG |[B 9ARY SSXO4
'SHgQel pue saxo} ‘Saaq pue S}ed |ed} apnpdul
9AI9S91 Y} UIYHM PIPIOdaL S|ewiue padnposul e

STVININY
IN3T90¥d ¥3IHLO ANV AIidDNAOYULNI

‘SaN[eA S,9AI9S3J 9y} UO S|ewiue wajcoid
Jo spedwi ay3 a1ebau ‘9|gissod aiaym pue ‘usnaid of

JAILIArAQ

(QINNILNOD) LNIFWNOYIANT TVHNLYN FHL DNIDVNVIN D L¥Vd

SIN3INIHINOIY
ONILYOdIY

1308V ]

JANSVIN
IDNVINHOL4¥3d

*SYOLVIIANI IDNVINHO4HId AT

S3I931VHLS ANV SIAILIra0

SINIOd A

AUYVININNS LINJFNIDVNVIA :3AYISTH FYNLVN IV SNOSINOHL

46



‘s1eak anly A1ang

'SIeak Ua} 1Xau
EIIEIIEVVELCY)
Sy} Ul jwoweuurd
eljoyydoifyd

Jo peaids

JO S9DULINII0
pajsisse

-UBWNY M3U ON

EIVELCY)
3y} Ul suoidauI
Jwoweuus
ejoy1ydoifyd
JO 9DUUINII0
ay1 ul sabueyd

[HOIH] “lwoweuur 4 Jo 9314 aie
9AI9S21 3y} 03Ul ybnoiq S|eslew Jayio pue s|ios buunsul "¢
[HOIH]
"9NJ353) B} UIYHM SHIOM Bulyenspun usym SspIyaA pue
Alauiyoew 03 spiepueis auaibAy sreudoidde buunsus pue
‘seale pPa)da44e 0} Ssadde Buniwi| Aq seale padajulun 0}
9seas|p oy} buipeaids pue bupNposiul JO sl Yy} budnpay ‘z
[HDIH] "anI3sal Y}
Ul UOID34Ul JWOWeUUND o JO UoINGLISIP 3y} bulysigelss “|
A8 QIAIIHDV 38 TIIM SIH]

‘Jwoweuusd ejoyrydoifyd o peaids
JO/pUB UOI}dNPOJIUI PRISISSe-UBWNY J3YLNS JudA3id of

JAILD3ArAQ

"SUOIIR]SD4UI MBU JO JUBWIYSI|RISD Pa)sIsse
-uewny ay} BUIUIRIISUOD UO SNJOJ [|IM DAIDSDI
2IN1eU By} UIYHUM jwoweuun o o Juswabeuely e

CINEES)]

BU1 UIYLIM S}elgey eunej pue eioj} aAleu

0} 1831y} 9seasip JuedIHIUbIS 1Sow Y} SI SIy L

‘Jwoweuur ejoyydoify4 Aq paraje si axe]
SUOSWOY] JO UOIAS UJDISEIYINOS dY} JO Hed e

asvisia

47



‘uore1abean

Buibuiy 01 sbewep asned ued pue |0JIU0d 0}

1NJI4IP 316 uoneebaA Yons ul sauly Se ‘spiezey
2.1} 16 Ysn.|ng padnpoJiul JO suolelsajul 9bie7 e

‘s3lom uoissaiddns-1sod pue aud oy sqisuodsal

SLINTVD 1SIIym ‘vS34 Jo Aujigisuodsal

[HOIH] "dnI8s31 B3 Ul spaam pue saseasip jue|d jo peaids 9y} SI 9AIDSDI BY} Ul uoissaiddns all e
9y} asiwiuiw 0} s}lom uoissaiddns 3sod pue aid bupeiul “z “ed
[HOIH] 'wS34 pue uingyd02 o AUD 8y} yum uonounfuod |euoibay Jeljeag 1o} ueld asuodsay uoissaiddns
ul (200z) ueld asuodsay uojssaiddng pue spuswabuelly pue spuswabuelly buiyion) a4 e paledaid
buryiop 8.l yied [euoibay Jelj@ag ayr bunuswsidw “| 9ABY UINGYD0D JO A1ID 8yl pue s34 ‘INTVYD e
A8 Q3IAIIHOV 38 TUM SIH] ‘(uoneynsuod |euly o} 13lgns) Juswabeueypy
a4 - 61 JuswWsazels Mjod SNV Aq
‘2414 pauue|dun jo 1edwi sy} buisiwiuiw Aq ‘Auadoid pue papInb sI 937 suoswoy] 1e uswabeuew all4 e
9|doad se ||am se ‘an1asas ay} Jo AlsIaAIpolq ay) 10a30id of "9AI9S31 31 JO SIN|EA [BJNYND puUe [einjeu
and>IrEQ 3y} 01 124y} JuedIubIs e st aliy pauuejdun e
ELIE]

(QINNILNOD) LNIWNOYIANT TVHNLYN FHL DNIDVNVIAN D LHVd

SIN3INIHINOIY JANSVIN
ONILYOdIY 139¥V ] IDNVINHOL4¥3d

*SYOLVIIANI IDNVINHO4HId AT S3I931VHLS ANV SIAILIra0 SINIOd A

AUYVININNS LINJFNIDVNVIA :3AYISTH FYNLVN IV SNOSINOHL

48



[HDIH] "anI9s81 By} JO JusWSbeuew sy} ul
sdno.b d10o3sIY pue |eulbLIoqy [BIO| JO JUSWSAJOAUI Buiyess 7

[HDIH] "9AnJ9S81 Y3 Ul USyelspun

Hulaqg sxyiom d1ignd 4o Buiuueid Aue o3 Joud g6/

1OV 9J)L dNIeN Y} Pue Z/6 1Oy dbejsH [eulbloqy ay)
01 Huipiodde pa||iyn} a4e suonebijgo uswabeuew buunsug “|
1A8 Q3IAIIHDV 38 TTIM SIH]

"9beyIaY [eInynd S,9AI9S31 3y} 1930.4d O
InIEQ

"9AJI9SRY DINJBN 93T Ssuoswoy|
SI9A0D WIEJD 3|1} AU Pallsibal sUQ e
'7/61 1Y 9bejlsH [eublLiogy ayy Japun
S9}S paJoIsibal 991y} SUIBIUOD 9AIBSAI BYL e
‘g|doad |euiblioqy
|e20| 03 Jueyiodwl s ‘abeiiay snousbipul
S}l JO uoI3d3304d Y1 pue ‘93ET SUOSWOY] e

IDVLIIH SNONIDIANI-NON ANV SNON3DIANI

IDVLIYIH TVHNLIND DNIDVNVIN "d 1¥vd

49



[INNIA3N] "ued 8y Jo 341 BY1 SN0 33T SUOSWOY |
1e Buipu 8sioy Jo ssauaielidoidde ayy buimsiney ‘g
[HOIH] "9AISS3 By} WOJ S|ew|ue disswop buiiqgiyold “z
[HOIH] “Buiyiem piiq
pue bupjjemysng 4o seniunpoddo spiroid 03 Buinunuo) |
A8 QIAIIHDV 38 TIM SIH]

"SIONISIA UDDMIDQ 1DI[JUOD SISIWIUIL YDIYM
pue ‘sanjea pue asodind s,9AI9531 Y} YHM JUDISISUOD SI 1ey}
Jauuew e ul sasn JoysiA Pedwi-mo| ‘aaissed 1o} apiroid of

JAILD3ArAQ

“SIONSIA JOY10 YHUM

95N JO SIDI]4u0d pue ALAIDE 3} 1O} puewap
9y} ‘syoedwi [eluswuolIAuS Jo 1ybi| ul uejd sy}
JO 41| 8Y} J9AO M3IASJ 03 323[gns Uy jooid
-UIWLISA 3y} JO SPISINO dNUIIUOD O} PaMmojje

9 [[IM pue ash [ed103sly ue s buipl asIoH
‘buiydiem piiq pue

Bupyiemysng aJe sasn Jousia Jejndod 3sow ay L
‘uoneaidde ainjeu

pue uolealdal aaissed axenspun 0} Ayunwwod
[B20] 8y} J0} dde|d d|gen|eA e S| 93T Suoswoy |

3SN ANV S3IILINNLYOddO HOLISIA

SYOLISIA DNIDVNVIA "3 LHvd

SIN3INIHINOIY
ONILYOdIY

J¥Nsvam
1308V ]

*SYOLVIIANI IDNVINHO4HId AT

IDNVINHOL4¥3d

S3I931VHLS ANV SIAILIra0

SINIOd A

AUYVININNS LINJFNIDVNVIA :3AYISTH FYNLVN IV SNOSINOHL

50



[NNI@IN] "weiboid
JuswabeuR|A JSIY JOUSIA S3ied [euoibay ay) bunusws|dwi
[ANIa3ani
‘s9pIyan Aouabisws AQg ssedde o|geus syiled |je buunsus
pue aAI9SaJ 9Y} UIyHUM asuodsal Aousbisaws 1oy buimol|y -
[HOIH] "=xe| 3y3 uo (s1eoq [spow
Buipnjpul) 1yeidis1em [euonealdal Jo asn sy buniqgiyoud
[HOIH] "sn2d13 yduelg
pue peoy [|9ssny 1e bunjied pue ssaxde 3|dIysA buipesbdn -
[HOIH] "S>ied |puoibay 10} WaisAS ubis
Sy} UMM 1US3SISUOd ‘s|ie) syl uo subis jeuondalip buijeisu -
[HOIH] "S|teJ1 jem ayi Jo suoas papelbap buipesbdn -

4

l

-A8 Q3IA3IHOV 38 TIM SIH|

'SaNjeA s,9AI9S3J 3y} Jo uondaloid
BU1 Y1IM JUSISISUOD SI Jey} ‘Juswabeuew pue SIosIA
10} ‘9MIBS3I BY} UIYHM SS9DDB JUSIUSAUOD pue ajes apiroid of

INIrEQ

‘sasodind ydieasal d141IUSIDS pue Juswabeuew
Joy panwad Ajuo s 9¥e| 8y} UO $SaDJE 1e0g
‘Kenmabellied jenp oy

peoy [|9ssny apelbdn 01 weliboid syiom sy3 Jo
1ed se panosdwi oq o} pasodoud si siy] "peoy
[9SSNY UO S| 93BT SUOSWOY| O} SS3I0e Ulew Y|
ied |euoibay

Jelj9ag Jo sued Jayio ul sjiesy pasodoid pue
Bunsixa 01 Uil [|IM YdIym ‘sydedy Juswsbeuew
pue syeaigaily bunsixe ayi buisn paysod

ubls pue pasi|ewIo) 3q ||IM SSIDJE UBLI1SSPad
'9dU3) Jooud-ulwIsA |y}

0} anp pa1olIsal Aj9bue| S| ssadde pajjoiiuodun
's9IyaA Adusbisws pue uswabeuew 1oy se
||oM Se sunsind [BUOIIB3ID3] JO JSqWINU pPaliwi|
e Joj papInoid S| SAISSaI By} UIYNM SS90V

SS3DDV YOLUISIA

51



[INNIG3N] “entesal

9y} UlyHM BuLiojuow pue ydJeasal d11usids sbeinodus o}
suonedijdde juesb buryess ‘s|qissod alsym pue ‘bunioddns ¢

[IWNIQIIN] "dAIsal 3y} uiyim

421e3saJ Sxenspun 0} suolesiueblo JSY10 pue suonisul
|euonednpa ‘sisaiun|oA jo uonedpied ayy buibeinoduy ‘g

[HOIH] "uejd Juswabeuew siyy

O} JUBWISSSSSE SDUBWIOLSd PUB SSAIIBIHIUI JUSWUISAOD
‘sanond [eyuswiiedsag o3 buipiodde ydiessal buisiond “|
A8 QIAIIHDV 38 TIIM SIH]

‘ueld Juswsbeuew sy} Jo uoneuswa|dwi ay} ul
1SISSE [|IM 1By} UYdJeasal [eulaixs ayowold pue poddns of 7
‘ue|d Juswabeuew siyy
JO 3SIMIBU1O 1O $5922NS 3y} JOHUOW O} puB dAISSI 3} JO
Juswabeuew Ja11aq Joy apirold o3 sassado.d einjeu pue
eunej ‘eloj} jo Buipueisiapun pue abpajmouy aseadul o] |

S3AILDIAAQ

‘BUNEBJ PUB BIOJ}
pUB[19M pUB [BLI1S1ID) PUB Sd1RIGRHDAUIOIDRW
‘SpJigJa1em ‘uondeIdUl JS1eM punoib ‘axe| ay}
JO S|9A3] Ja1em pue Alijenb J9}em SSasse pinoys

9Ye7 SUOSWOY] JO S3IPNIS dAISUsYaIdWo) e
"ydJeasal
10} saiunyoddo Auew sapinold aniasal
9} pue ‘9AI9S9Y dINjEN dYET SUOSWOY |
Joy 9sodind 8y} Ul papn|pul SI YdIeasay e

3SN ANV HDOYV3S3IYH DIAILNIIDS

3SN 3IDYNOSIY FTVNIVLSNS DNIDVNVIAl 4 LHVd

SIN3INIHINOIY JANSVIN
ONILYOdIY 139¥V ] IDNVINHOL4¥3d

*SYOLVIIANI IDNVINHO4HId AT

S3I931VHLS ANV SIAILIra0

SINIOd A

AUYVININNS LINJFNIDVNVIA :3AYISTH FYNLVN IV SNOSINOHL

52



[HOIH] anIssal
9y1 ur uoneindod ooiebuey sy} Jo 3zIs ay1 buljjosuod

Aq uoneausbal [einjeu Jo 3dULINDI0 ay} Huiel|idey ‘g

[HDIH] "sasessip ue(d 1o Spass pajuemun Uleluod jou

S90P SYIOM UOMBY[IGeYSI Ul PasN |I0S pue ydjnw buunsuj °g

[HDIH] "Siom uoneyjigeyas ui sedidiped o}

S|00YdS pue AHUNWWOD [B20] Y} JO Sidquidw Huibeinoduy ‘f

[HOIH] “uopdsioid 2y

pue [0J1U0D PIIM UMM SHIOM UOIIE}|Igqeyal Bulleulpiood ¢

[HDIH] "Uie|d [e}SEOD UBMS U} WO} 9dUBUSACID WOL)
10 9AI9SRI AU} UIYHM WO J9YLS Palda|iod sbuimnd pue

spass wolj parebedoid ussq aney ey syuejd Ajuo buisn ‘g

[HOIH] {ied [euoibay Jeijaag Jo} ueld
uoney|igeyay pue paspA 9yl buinuswsdwi pue buliedaid

l

:A8 Q3A3IHOV 38 TIIM SIH|

"JUSWUOIIAUD [ein}eu ay} bulquiasal
U0 B 0} 9AI9SAI Y} JO Seale papelbap 9101sal O]

ENIBELE:(o)

‘sasodind uoneyljigeyas
10} pasn ag p|noys sadads dAleU [BI0] AlUQ e
‘SP99M JO UOISeAUI
pue s|an9| Jalem buiseadsp ‘aliy pauuejdun
juanbaly ‘soosebuey jo uonendod-1ano ue jo
}|nsal e se Ajulew ‘a3e7 Suoswoy] }e pasinddo
Sey uoe}aban [einjeu Jo $so| pue uolepelbaq e

NOILVLITIaVHIY

53



[INNIA3N] ‘suoneinbas pue saniAlde
pa1iwiad ‘A19)es JoysIA ‘Bursl) Jeswey Se yons sanssi
pue S3N[EA SAISSSJ UO SIOHSIA O} UOIFeWIOUI BUIPIAOId "€
[HOIH] “tied [euoibay Jeijsag
104 ue|d uonelaidisiul ue bunusws|dwi pue buuedaid ‘gz
[HOIH]

‘AB91RIIS UONEDIUNWWOD) SYJed [euoibay syl bunuswsidwy “|

:A8 Q3A3IHOV 38 TIM SIH]

‘SpUB[I9M Pa1s| Jeswey Jo aduediiubis sy} pue

‘a1Is leswey e se bulsi| s,93e7 suoswoy] Jo buipuelsispun
pue uonenaidde ‘sssusieme AlUNWWOD SSea.dUl O] "7

‘sa1oeud Juswasbeuew oy

poddns uieb 0} pue ‘senjea s,aAI9sa1 9y} 4O Bulpuelsiapun
pue uoinenaidde ‘Sssusieme AlUNWWOD Ssea.dul o] “|

S3AILDIAAQ

“yied [euoibay Jeljaag o} uejd uonelaidiaiyl
Ue JO JuawdojaAsp 3y} Ul passaippe 3

[IM SIY] "SPUB[IdM Pajsl| Jeswiey Jo aduedijubis
9U} pue ‘Buiisi| Jeswey s,9xe7 SUoswoy|

Inoge 3|ge|leAe UOReWLIOU! D1l AI9A SI I3y e

"9 SUOSWOY] 0} JUeAR|3I
3Je YdIYM Jo s1adse “yied [euoibay Jeijgag Joy

paJedaid usaq sey ABa1eJ1S UOIEIIUNWWOD e

EINELEY!
3y} 404 pauslsoy sl uoddns pue Buipueisispun
Aunwwod jeyy uejd juswabeuew siyy Jo

UOI1RIUBWS|dW] A DY} JOf Jueodwi SI Y e

‘Spuejam
palsi|-leswey pue swalsAsodd pueam
INoge Sssaudleme Ajunwwod anoidwi 0}

Auunyioddo sjgenjea e ssapinoid 93e7 SUOSWOY] e

NOILV13ddY3LNI
ANV NOILYONA3 ‘NOLLYINHOANI

ALINNININOD JHL DNIATOANI "D 1¥vd

SLININIYINDIY
DNILY¥OdIY

JANSVIN

139¥V ] IDNVINHOL4¥3d

*SYOLVIIANI IDNVINHO4HId AT

S3I931VHLS ANV SIAILIra0

SINIOd A

AUYVININNS LINJFNIDVNVIA :3AYISTH FYNLVN IV SNOSINOHL

54



'U0/}>e J0J UOISSIWIWOD UOjeAIssUO)) 8y} 0} 1Jodau pue asned ay) mgmm\uwm\_c.\ 03 Juswyiedaqg 9y} 10} S| siojesipul wutmttouth \Amv\ 9yl 4O ydes 1oJ |[ej1ioys 1096.e) 0} Bsuodsa. oY) ‘9JONx

‘sieak
2a.4yy A1ang

'S|9A9] 500¢

WO} SAI9SAI B}
JO Juswabeuew
3U1 0} PaINQLIUOD
SINOY J931un|oA
Ul 95e2129p ON

"9AI9S3I B}
J0 Juswabeuew
93U} 0} PaINQLIUOD
SINOY Ja9un|on
ul abueyd

[HDIH] 'S®11IAIIDL 1931UN|OA 33 LIspuUn
way} djay 0} $924N0S3J [BIIUDSSD YHM SI933UN|OA
poddns pue ajowoud ‘abeinodus 03 buinupuod g

[HOIH]
'93e7 suoswoy] Joj dnoib ,jo spusali4, e Bulysiqeisy -z
[HDIH] "uejd juswabeuew
SIY} 40 uoneluawa|dwil 8y} Ul Alunwiwod ay} buiajoau| * |
A8 Q@IAIIHOV 38 TUM SIH]

CINELCTIETT
JO JusWabeURW Y} Ul JUSWSA|OAUI AHUNWIWOD 3}e}|IDB) O]

ENVTRE[§:To)

‘93e7 suoswoy] 1o} dnoib
.40 SpUBLI4,, B USI|GRISD 0] 39S [[IM NTYD e
‘ue|d
juswabeuew S|y} 40 uopeluawa|dwl [NssaddNs
9y} 404 [BIIULSSD S| 1oddns Alunwiwio) e
‘9)e7 suoswoy| Jo
Juswabeurw ay} Ul paAjoAUl 9q 0} pabeinodua
ale sjenplaipul pue sdnoib Ayunwwod
pue ‘suonesado SNV Jo Jusuodwod
|e4B3IUI UE S| JUSWISAJOAUI AHUNWWOD) e

ALINNININOD FHL HLIM DSNIIYOM

55






57



58



59



008-70-71L 15002




