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SYNOPOSIS
THE NEED FOR THE STUDY
Since its inception in 1984 the Mt Marshall Land Conservation District
Committee (LCDC) has investigated and implemented various tree planting
and surface water management programmes in an attempt to control rising
groundwater tables and encroaching dryland salinity in the Beacon River
Catchment (BRC). In 1998 current president, John Dunne decided that ‘deep
drainage’ and pumping would be required to lower the groundwater on his
farm in the Beacon River valley 6.5 km’s upstream of Job’s Lake. Mr Dunne
envisaged that Job’s Lake could serve as a natural evaporation lake for disposal
of saline groundwater.
In March 1999 cyclones Elaine and Vance dumped between 200mm and
375mm throughout the BRC over a period of 5 days. The resulting floodwaters
inundated large areas of remnant vegetation and land that had previously been
revegetated in an attempt to control salinity. Water levels in Job’s Lake rose to
around 4.5 metres in response to an inflow of about 7 million m3 of floodwater.
For the 12 months to February 2001 farmers in the BRC recorded as much as
1000mm of rainfall, which is 3-4 times the long term annual average for the
catchment of between 300-330 mm. At this stage Mr Dunne started
investigating the option of draining Job’s Lake, given the continual problems
with water-logging, flooding and ever encroaching salinity. Mr Dunne
approached GHD in August 2000 with a request for assistance to prepare a
submission to WA’s State Salinity Council for a whole-of catchment approach
to lower the groundwater levels. An initial estimate for a scheme was about
$1.4 million. The State Salinity Council offered the LCDC $100,000 to fund a
Feasibility Study of the “drainage” component of the scheme.
The Beacon River Catchment is located along the north eastern fringe of
Western Australia’s Wheatbelt. Clearing of native vegetation, which started in
the 1920’s, together with periodic flooding by cyclonic activity during summer,
has resulted in rising groundwater tables, reductions in available surface water
storages and salinisation of some of the best agricultural land along the main
drainage or floodway through the catchment.
The main drainage route along which most of the salt affected or salt
threatened (SAST) sites are located is approximately 120 kilometres long and
typically 2-8 kilometres wide. SAST sites are already evident along 90
kilometres of main drainage route.
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GHD’s study outcomes indicate that intervention and management of current
and potential future SAST sites is required within the next 1-5 years to:
-

Prevent the loss of upwards of $35 million/annum of agriculturally derived
income.

-

Preserve the investment of more than $4 million in farming infrastructure.

-

Protect about 45,000 ha of good quality agricultural land.

-

Protect about 2,670 ha of surviving remnant vegetation.

-

Maintain the commercial viability of the towns of Beacon and Bencubbin.

-

Protect the long term livelihood of about 180 families living within the
catchment.

-

Prevent land degradation and the resultant depopulation of the catchment.

-

Prevent declines of essential services and the social fabric of the area.

-

Prevent declines in fauna/flora habitats, populations and species diversity.
GHD’S PART OF THE STUDY

Submission
GHD’s part in the submission phase was to determine precisely what
investigations were essential to a Feasibility Study and what could reasonably
be expected to be completed within a $100,000 budget limit. No funding was
available for this part of the exercise.
Appointment
Through the Mt Marshall LCDC, the Feasibility Study was funded by a
$100,000 grant from WA’s State Salinity Council, with a further $25,000
invested by the Grains Research and Development Corporation (GRDC) for
installation of groundwater monitoring piezometers, monitoring during the
project, survey of the piezometers and information management.
The project was managed by the Mt Marshall LCDC overseen by a ‘Reference
Group’, which consisted of representatives of the Department of Agriculture,
Water and Rivers Commission, CSIRO, Department of Conservation and Land
Management (CALM), the Avon Catchment Council, Mt Marshall Shire
Council, State Salinity Council, GHD Pty Ltd and five farmers representing
landholders in specific sections along the catchment.

Document Number: 31139
Job Number: 61/10745
Author: AN\jr

Beacon River Catchment Salinity Management Project - Feasibility Study
Environmental Assessment of Vegetation

ii

Scope Of Work
Aspects of the study covered by GHD at various levels of detail include:
-

Community consultation.

-

Study risk analysis and risk management.

-

Catchment flood hydrology.

-

Catchment hydrogeology.

-

Engineering scheme options.

-

Non-engineering options.

-

Impacts on conservation values.

-

Scheme cost-benefit analyses.

Studies Undertaken
Field programs to install shallow monitoring piezometers and soil test pits
along the main drainage route of the BRC commenced in December 2000,
assisted by the Department of Agriculture. Following this a community
consultation workshop, conducted on the 23 February 2001 culminated in a
Risk Management Workshop held in Northam on the 15 March 2001, and
subsequent preparation of a Risk Management Plan. The plan was developed to
guide investigations into potential options for controlling and limiting the
spread of dryland salinity in the catchment. The study considered engineering
and land and water management options, within a framework of social,
environmental and economic opportunities and constraints.
During the remainder of 2001 various technical studies were undertaken. These
covered aspects such as catchment flood hydrology, catchment hydrogeology,
the assessment of the potential for salinity to impact on conservation land
values, as well as proposed engineering and non-engineering scheme options,
conceptual designs and cost-benefit analyses. The feasibility of the proposed
schemes were carefully assessed against the available technical, economic,
environmental, social and political information made available through the
various project investigations and studies.
Investigations into suitability and cost-effectiveness of adopting nonengineering intervention schemes to control rising groundwater tables included
agroforestry, non-commercial tree planting, farming with perennials using
various crop rotations, saltland pastures and aquaculture. The studies
concluded that available research does not provide sufficient evidence to
warrant broad scale adoption of these options, at this stage. The main
constraints are the relatively long lead-in times (1-10years), financial risks and
uncertainties of the effectiveness of these options to make them attractive.
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Investigations of engineering options included phased implementations of a
central catchment drain combined with abstraction bores, with options for
disposal at salt-lake sites both inside (Job’s, Askew’s and McDermott lakes)
and outside the catchment (Lake Moore, Mollerin Lake and Lake Wallambin).
Cost-benefit ratios and payback return periods for five different engineering
schemes were shown to be sensitive to the agricultural operative profits figure
($50-$124.50 per ha) applied to the financial models. Except for one of the
schemes the cost for implementation of the schemes varied from about $10,00$14,5 million, resulting in derived benefits of between $14,25 -$18,25 million,
calculated to the nearest quarter million dollars. Net cashflows, were calculated
to be between $2,75 - $4,25 million. The payback periods for engineering
works could be reduced from about 30-35 years for most of the schemes to
about 20-25 years with higher operating profits.
GHD’s study outcomes clearly demonstrate the feasibility of implementing
engineering interventions to control and manage dryland salinity in the
catchment within the timeframes (1-5 years) considered available for
implementations to be successful. Delays in implementation would result in
ever increasing declines in the ‘rates of return’ and therefore the economic
feasibility of investments into management of dryland salinity in the
catchment.
GHD’s study outcomes further indicate that, if left too long, interventions,
irrespective of whether they would comprise stand alone engineering schemes
or integrated schemes comprising combinations of engineering and nonengineering options, would simply no longer be economically feasible. This
would make the case of ‘investment’ by government or private organisations
and farmers less attractive and accordingly, highly unlikely.
Recommendations
Given the potential feasibility of engineering schemes and the urgency for
immediate interventions to prevent the Beacon River Catchment from sliding
into a situation of continuous and near-irreversible social, economic and
environmental decline, GHD recommends that pilot engineering scheme be
implemented at one of several already heavily impacted sites. Trialling should
include an integrated scheme, combining both a central catchment drain,
abstraction bores and disposal at one of the larger salt-lake complexes.
To-date large scale trialing of engineering interventions have not been
successfully completed in Western Australia. The outcomes from trialing
engineering interventions in the Beacon River Catchment could therefore
potentially have far-reaching implications in the race to find socially,
politically, economically and environmentally acceptable solutions to the
salinity problem.
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Piloting a predominantly engineering-based solution to the salinity problems in
Beacon River Catchment could provide opportunities to further both the
practical and scientific investigations of the performance, management,
maintenance and sustainability of catchment-wide drainage schemes, together
with the social, economic and political dynamics associated with
implementation, derived benefits, ownership and the mutual co-operation
between government and private organisations in dealing with the salinity
problems.
Reports
The reports produced during the course of the study underwent several sets of
revisions as new information became available, or as feedback was received
from the study Reference Group members. A list of report references is given
below, including the dates for the initial versions of the reports, as a guide to
the chronological order in which the studies were completed.
1

Risk Assessment Workshop (GHD document number 6110745, dated
April 2001).

2

Flood Estimation in the Beacon River Catchment (GHD document number
27049, dated July 2001).

3

Phase I Groundwater Modelling Assessment of the Beacon River
Catchment (GHD document number 29000, dated July 2001).

4

Groundwater Analyses Undertaken In Support Of The Cost-Benefit
Analysis (GHD document 2940, dated November 2001).

5

Engineering Options (GHD document number 30370, dated November
2001).

6

Environmental Assessment of Vegetation (GHD document number 31139,
dated October 2001).

7

Cost-Benefit Analysis, (GHD document number 31128, dated December
2001).

8

F easibility Report (GHD document number 31137, dated December
2001).

Electronic Copies Of GHD’s Reports
Hard copies of GHD’s reports will not generally be made available due to the
relatively high cost of reproduction of the reports. Electronic copies of the
reports
can
however
be
downloaded
from
GHD’s
website
(www.ghd.com.au/beacon). Registration may be required for downloading.
Copies will also be made available through the Mt Marshall LCDC website
(www.beaconriver.com).
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Any queries or additional details can be obtained from:
GHD Pty Ltd

Mt Marshall LCDC

Robey John Chipps

Mr John Dunne

Email rchipps@ghd.com.au

Email parakeelya@wn.com.au

Facsimile 61 8 9429 6555

Fascimile 08 96861005

Telephone: 61 8 9429 6666

Telephone 08 96861045
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EXECUTIVE SUMMARY
A preliminary environmental assessment of current and potential future
impacts of dryland salinsation on surviving remnant vegetation in the Beacon
River Catchment was completed as part of the Feasibility study. Investigations
included a review of available information on surviving remnant vegetation as
well as occurrences of rare and endangered species. Field inspections of
priority sites already severely affected by dryland salinity, or sites predicted to
be under threat in the short to longer terms were also undertaken to validate the
results of the review work.
Preliminary assessments were also made of the potential positive and/or
negative impacts of proposed engineering schemes on the environments which
would be impacted by these schemes. The ‘Engineering Options Report’
provides detailed information of the conceptual design for five different
engineering-based drainage/pumpage schemes located along the main drainage
route or floodway through the catchment. The locations of surviving remnant
vegetation is compared with the predicted extents of current and future dryland
salinity under the ‘do-nothing’(no intervention) situation in Figure 1.
The outcomes of the preliminary work indicated that:
-

No conservation-listed plant species are predicted to be directly threatened
by the ‘do-nothing’ option or any of the proposed drainage schemes in the
near to medium term future;

-

No Threatened Ecological Communities are at risk from any options;

-

One CALM-managed flora reserve is potentially at risk within a predicted
50 year time frame if the ‘do-nothing’ option is taken. No reserves are at
risk from any proposed drainage schemes;

-

Significant amounts of remnant woodlands are at risk from the ‘do-nothing’
option.

Threatened plant species may occur in the McDermott Lakes complex or Job’s
Lake vegetation but comprehensive surveys to confirm this did not form part of
the current study.
Considerable amounts of remnant woodlands on private property and lake
margin vegetation are currently being lost to rising groundwater with little
chance of any improvement or natural regeneration without intervention.
Predictions for the 15 and 20 year horizons indicate that some large woodland
blocks throughout the catchment are at risk, particularly north of Job’s Lake
and north of the McDermott Lakes complex.
On balance, considerably more vegetation is at risk from a ‘do-nothing’option
than from any proposed drainage scheme in the Beacon River Catchment.
Depending upon the outcomes of hydrological modelling for temporary storage
of drainage waters in Job’s, Askew’s and the McDermott Lakes complex, it is
unlikely that any additional damage to remaining vegetation would occur at
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these sites. Options of pumping water to larger salt lakes such as Mollerin Lake
would lower the risks of vegetation damage even more, but these are costly
engineering alternatives.
It is recognised that more detailed environmental investigations would be
required in the event that engineering-based drainage/pumpage schemes are
adopted as an option to control the spread of dryland salinity in the Beacon
River Catchment. Mitigation of potential impacts along drainage/conveyance
routes and at disposal sites would be priority.
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1.

Introduction
A preliminary environmental assessment of the vegetation of the Beacon River
Catchment was carried out during October 2001. The main aim of the
assessment was to investigate the potential impacts that uncontrolled dryland
salinity (“do-nothing” scenario), or implementation of engineering/nonengineering schemes (“intervention” scenario’s), could have on surviving
remnant vegetation in the catchment. This includes both remnants on private
land, and vegetation contained in catchment reserves (Figure 1).
The scope of work included:

1.1

-

A desktop review of available information to identify the predominant
vegetation systems and associations, significant flora and threatened
ecological communities.

-

A two day field visit to investigate key sites where dryland salinity is
currently causing significant impacts on vegetation (remnant bushlots,
reserves and lake margins), as well as potential sites currently being
considered for disposal of saline water from drainage and/or pumpage (salt
lakes).

-

An assessment of the extent (hectares) of remnant vegetation that could be
impacted under the “do-nothing” or the “intervention” scenario’s proposed
in this study.

General Vegetation of the Region
The vegetation of the area has been broadly mapped by Beard (1980) with an
updated, general description of wheatbelt vegetation being published in 1990.
These publications indicate that the Beacon-Bencubbin area is broadly
classified into two vegetation Systems – the Jibberding System to the west and
the Moorine Rock System to the east, with the boundary generally following
the Beacon River valley. Within each of these Systems four and five vegetation
complexes have been described respectively. These are:
Kwongan – sandplain and sand over laterite shrublands on the higher ground;
found in both Systems;
Mallee – dominated by mallee eucalypts on the shallow soils of the valley
slopes; found in both Systems;
Woodland – found on the deeper soils of the lower valley slopes and floors and
dominated by a range of taller eucalypts; found in both Systems;
Salt country – salt flats and lake chains including sandy dune or lunette ridges
between lakes; found in both Systems;
Granite outcrops – on the highest points in the landscape; found mostly in the
Jibberding System.
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Figure 1
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The woodland and salt country complexes are the ones most likely to be
affected by rising groundwater and salinity levels due to their position at lower
elevations in the landscape.
Representative woodland/shrubland associations in the Beacon-Bencubbin area
for the valley slopes and floors are described by Beard (1980) as being:
Eucalyptus gracilis (now yilgarnensis in this area, Yorrell) and E.
salmonophloia (Salmon gum) woodlands in the salt country.
E. salmonophloia and E. salubris (Gimlet) in woodland associations in the
valley floors and lower slopes.
Eucalyptus loxophleba and other eucalypts on generally well-drained sites
sometimes with Jam wattle or as part of salt country complexes with
Melaleuca.
Melaleuca uncinata/M. hamulosa thickets around salt lakes.
Job’s Lake is mapped as a ‘salt lake’ in the Beard report and the McDermott
Lakes area as ‘salt flats’.

1.2

Significant Flora
A printout of the CALM Declared Rare Flora (DRF) and Priority Flora
database for the area was obtained. This includes known records of rare and
priority species for an area from south of the rabbit proof fence to near
Waddouring Hill. The transect searched includes the townsites of Beacon,
Bencubbin and Welbungin, Beebeegyning Nature Reserve and numerous
roadsides and other accessible remnant bush areas.
Further information was also obtained from the CALM Merredin office and
resulted in four extra records. A list of DRF and Priority species, which are
known to occur in this area is given at Table 1. The locations at which these
species were collected is given in Figure 1.
Of these, only one (Lepidium genistoides) has definitely been recorded for the
predicted area of existing or potential impact from water table rises for up to
50 years. However, this record is from 1945, and appears to be in an area,
which is now cleared. Other plants may occur within the remnant vegetation
areas of the Beacon River valley, but none were observed during a general
survey of those remnants. However, it is beyond the brief of the current study
to carry out a comprehensive investigation of the species in the area.
The following threatened species have been previously collected from within
the area of predicted waterlogging or salinity risk. Some of the collection
records are relatively old and the plants may no longer exist at the sites.

Document Number: 31139
Job Number: 61/10745
Author: AN\jr

Beacon River Catchment Salinity Management Project - Feasibility Study
Environmental Assessment of Vegetation

3

TABLE 1: Declared rare and priority plant populations, possibly at risk
from rising saline groundwater tables

1.3

Species

Status

Location

Date of
Collection

Acacia cylindrica

P3

North Beacon

1991

Acacia filifolia

P3

Possibly between Bencubbin
and McDermott Lakes

1999

Acacia sciophanes

R

West of Welbungin (presumed
extinct at this location)

1931

Acacia websteri

P1

South edge of catchment,
possibly on Read Road

1979

Boronia adamsiana

Rare

Bimbijy Road, 3 and 4.5km
south of Lancaster Road

1994

Dampiera scaev olina

P1

Between Bencubbin and
McDermott Lakes

1937

Grevillea eriobotrya

P3

South of Wadourring Hill

1979

Lepidium genistoides

P2

McDermott Lakes

1945

Verticordia roei

P1

North of Beacon on Bimbijy
Road

1984

Threatened Ecological Communities
No listed threatened ecological communities (CALM pers. comm.) are
recorded for the catchment area or in the general region.

1.4

Nature Reserves
A number of Nature Reserves managed by CALM for flora and/or fauna
conservation occur in the catchment and within a reasonable distance of the
Beacon River valley (Figure 1). These include :
Reserve No.
C 17923 – Mungarri Flora Reserve, 438 ha;
A 22457 –Beacon Rocks Flora and Fauna Reserve, North of Beacon (ex Water
Reserve) 104ha;
A 24534 – (triangle shape) flora reserve South of Beacon, 333ha;
A 20986 – Marindo Flora Reserve, 70ha;
A 26911 – Beebeegyning Hills Flora and Fauna Reserve, 143ha;
12689 – ‘Tank 20’Flora Reserve, 72ha.

Document Number: 31139
Job Number: 61/10745
Author: AN\jr

Beacon River Catchment Salinity Management Project - Feasibility Study
Environmental Assessment of Vegetation

4

None of these reserves are predicted to be affected by rising groundwater and
resultant salinisation, based on the current land salinisation models developed
for the project (see Figure 1). All are outside the 50 year predicted impact zone.
This is generally a reflection of the fact that most conservation reserves are
areas of land on higher ground that was considered unsuitable for farming, or
were used for water catchment from granite rock outcrops. This is typical of
most areas of the wheatbelt.
The possible exception to this is reserve No. C17923, at the corner of Scotsman
and Marindo North Roads. This is a large reserve consisting mostly of
mallee/woodland and shrubland on slightly higher ground to the west of the
Beacon River channel. Some of this reserve may be impacted in about 50
years, but the exact extent of impacts is uncertain at present.

1.5

Existing Vegetation Within the Potentially Affected Zones
A relatively clear pattern of vegetation types occurs throughout the catchment.
The vegetation is essentially comprised of woodland associations and lake
margin complexes.

1.5.1

Woodlands (Plates 1-3)

Within the lower parts of the catchment the vegetation is dominated by Salmon
gum/Gimlet woodland over a fairly sparse understorey with a limited range of
species. This is typical of Salmon gum woodlands throughout the region.
Eucalyptus salicola (Salt gum) is often mixed with the salmon gums,
particularly around lakes and is presumably indicative of naturally slightly
saline soils.
Naturally saline soils close to lakes include patches of Yorrell (Eucalyptus
yilgarnensis), which may be intermixed with Salmon gum or Salt gum.
Other lowland vegetation can include York gum woodlands. York gum is
found in relatively damper sites such as claypans, and some valley floor
situations as well as around granite rock outcrops. The woodlands include
patchy thickets or shrublands of a range of predominantly Melaleuca and
Acacia species, with the Melaleuca found in generally lower, seasonally damp
sites. Other species observed included: Eremophila decipiens, Eremophila
oppositifolia, Ptilotus obovatus, Olearia muelleri, Templetonia sulcata,
Santalum acuminatum, Maireana brevifolia and Senna artemisioides.
1.5.2

Lake Margins And Claypans

Introduction
The vegetation around and within saline lakes or low-lying topographic
depressions (claypans, playas) often provides a historical perspective on water
levels and patterns of natural regeneration. The main lakes are discussed
individually.
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Claypans (Plates 4-5)
The vegetation towards the centre of claypans recovering from waterlogging
often comprises groundcover and dead trees. The vegetation around the
margins of the claypans often comprises relatively dense woodland.
Des’s Lake – Scotsman Road (Plate 6)
This small lake remains as a fresh water pan with its centre expanding as a
result of periodic flooding. Mature trees (York gum or Yorrel) existed over
most of the depression until recently when they were killed through inundation
in 1999. Other vegetation in the pan area was mostly open shrublands of
Melaleuca spp. with Salmon gums on slightly higher ground around the edges.
As a result of the flooding, almost all of the vegetation in the lake area has
been killed with only a small amount of vegetation remaining at the
extremities. To the south and north the water levels have killed all remaining
vegetation and caused a dense regeneration zone of York gum/Yorrell well
beyond the pre-existing margins and into the cropland.
Job’s Lake (Plates 7-9)
Job’s Lake has suffered a similar fate to Des’s Lake but over a much longer
timeframe. The original, possibly saline, central pan is periodically being
extended by progressively increasing flood levels. This has caused the death of
marginal vegetation and vegetation within depressions which lead into the lake.
Rings of regeneration have occurred successively further out from the original
pan area as evidenced by the various ages of vegetation – living and dead. The
most significant loss and subsequent regeneration events in recent times appear
to have occurred as a result of floods in 1963 and 1999. Large areas of
Melaleuca uncinata shrublands, as well as stands of Eucalyptus salicola have
been killed by inundation as a result of the 1999 flood. They are being replaced
by a much more restricted quantity of native vegetation, due to the flood levels
rising into cropped paddocks. These dense areas of shrubland would have been
particularly valuable for fauna, but will be significantly decreased in the future
if no attempt at water level management in the lake is made.
Some narrow bands of relatively intact vegetation remain along the sandy
lunette on the northern and eastern side of the lake and are unlikely to be
affected by rising water levels. These consist of open woodlands of Salmon
gum/Salt gum with an understorey of Leptospermum erubescens, Acacia
species and herbaceous groundcovers including Spinifex and orchid species in
more open areas.
Askew’s Lake
As with Job’s Lake this ‘lake’ has become progressively extended and
salinised over a long period. Almost all of the current lake floor retains stumps
of relatively large vegetation indicating that it was a fresh claypan or
seasonally damp depression until perhaps 40 or 50 years ago. The remaining
vegetation consists of mostly Salmon gum/Gimlet woodland with small
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patches of Melaleuca hamulosa and Acacia sp. in areas, which were not
inundated in the 1999 flood. Very little regenerating vegetation was observed
on the west and north sides, and as with other lakes some regrowth is being
forced into cropped or pastured areas where it may not survive.
McDermott’s Lakes System (Plates 10-13)
This is a large area which includes vegetation around the existing salt pans and
extends to the north into a broad, vegetated valley flat with shallow
depressions. The total area of vegetated (i.e. uncleared) land including the
Shire lake reserve and private property covers an area of around 2,000 ha. The
main lakes area consists of a series of salt pans with sandy/clay banks defining
them and retaining any water within them. The areas in between the pans
consist of open woodlands or shrublands of a range of species dominated by
Salmon gum, Salt gum, Yorrell and York gum. Swales between the lakes
contains thickets of Leptospermum erubescens and Melaleuca species with
very few ground layer species. A list of some 80 species for the area has been
compiled by a Landcare officer.
Much of the vegetation in the reserve area is in good condition but some areas
have been recently killed, probably by flooding in 1999. Bands of Melaleuca
thicket in swales immediately behind the lake banks at Ski Lake appear to have
been killed by inundation and patchy tree deaths in the area of the lake ‘inlet’
to the north have occurred. Little regeneration was evident in the limited areas
examined.
The valley floor vegetation at the northern end of the reserve and into private
property has been severely affected by waterlogging and salinity. The areas
affected have developed open ‘pans’ of dead vegetation, which previously
consisted of woodlands or Melaleuca shrublands. Much of this vegetation has
been dead for many years but impacts are spreading, particularly ‘upstream’to
the north, now beyond Gillett/Millar Road into a block of well-conserved
Salmon gum/Gimlet woodland vegetation. This block, of about 180ha, is
particularly vulnerable to further water table rises.

1.6

Risks to Vegetation

1.6.1

‘Do-Nothing’Option

A significant amount of woodland vegetation is at risk from rising water tables
and subsequent salinisation within a few years. Dependent upon seasonal
variation, and particularly cyclone-induced flood events, some large blocks of
vegetation could be lost within 5 years. Figure 1 depicts the location of
surviving native vegetation in relation to the predicted extents of land
salinisation over the next 50 years, under the “do-nothing” scenario. Estimates
of the hectarage and percentage of vegetation that could be affected in the next
50 years are given in Table 2.
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TABLE 2 – Amounts and percentages of remnant vegetation predicted to
be impacted by salinisation under a “do-nothing” option
Time Period

% of Total Remnant Vegetation

1 year

Hectares
(cumulative)
703

15 years

967

5.18

20 years

1,796

9.62

50 years

2,674

14.33

3.77

The models predict that approximately 2,670 hectares of vegetation could be
impacted under the “do-nothing” option within 50 years. This represents about
14.33% of the surviving native vegetation in the catchment.
More importantly, the vegetation type is predominately the valley floor
woodlands, which have been selectively cleared in the wheatbelt due to their
occurrence on high quality agricultural soils.
The report titled “The Current State of Biodiversity in the Avon River Basin”
(Avon River Working Group, July 2000) indicates that the part of the Mt
Marshall Shire, which is in the agricultural zone retains less than 5% of the
pre-existing native vegetation. In addition, this report indicates that only 5% to
10% of the predominant broad vegetation types within the Beacon River
Catchment (i.e. Salmon gum/Gimlet/York gum woodlands) are retained over
the entire Avon Catchment.
In addition, some large areas of otherwise successful revegetation in and
adjoining the Beacon River channel and other low-lying sites will be lost to
rising groundwater. This has already occurred in areas close to the channel
north and south of the Burakin-Wialki Road, in areas north of Job’s Lake, and
in areas north and south of Gillett/Millar Road.
The actual and predicted loss of both natural and planted vegetation will further
exacerbate the rising water tables, reduce flora biodiversity and faunal habitat
in the region and significantly reduce visual and social amenity.
1.6.2

Drainage Options

The proposed drainage options will have varying potential impacts on fauna
and flora dependent up on the exact routes of the channels and the interim and
final receiving wetlands. In this context, ‘wetlands’ refer to any water
collecting point, which may or may not be saline, seasonally dry, or include
native vegetation.
The unpublished report titled “Nature Conservation Impacts from Drainage
Proposals” by Coleman and Meney (2000) provides risk assessment criteria for
analysis of drainage schemes. This focuses on hydrological capacity of the
receiving wetlands and the current and proposed water quality levels and how
they might impact fringing or riparian vegetation. Of particular importance is
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the ‘hydroperiod’, or the duration of high water levels, particularly over the 6
months of the year with the lowest net evaporation. This has the potential to
detrimentally impact on wetland vegetation when higher levels occur over a
period of more than 45 days. Other factors to consider include the risk of
leakage from channels or receiving wetlands.
Drain channels
The potential for impacts on vegetation from drain channels are dependent
upon the exact route of the channel and possibility of leakage or flooding. The
route of a drainage channel along most of the Beacon River channel and further
south can be varied to avoid any existing stands of healthy vegetation. The
current ‘low point’beyond Askew’s Lake and through to Gillett Road traverses
a number of small areas of healthy woodland vegetation, but it is believed that
these stands can be avoided. Lining of channels, which adjoin healthy
vegetation may also be required, at select sites.
Receiving waters
Potential receiving water bodies for discharge of saline drain water inside the
catchment include Job’s Lake, Askew’s Lake and the McDermott Lakes
system. As described above, Job’s Lake and Askew’s Lake have already been
severely affected by flooding and salinity and it is unlikely that the volumes of
water from the drainage scheme would be sufficient to increase the current
level of damage. It is desirable, however, that levels are achieved that will
allow for regeneration of vegetation at lake margins and long-term
improvement of the lake environment to something similar to that which
existed prior to major flooding events of recent times. The reversal or
reduction of salinisation at Job’s and Askew’s Lakes is unlikely to be an option
but re-establishment of vegetation which has been killed over the last, say 15,
years should be the aim. Successful re-establishment of plantings in selected
lake margin areas, which have been previously cleared of vegetation, should
also be an aim.
The McDermott Lakes system has more potential for negative impacts on
native vegetation due to the large amount of vegetation remaining around the
lakes in the Shire reserve. Flooding and rising water tables in the area have
already severely impacted vegetation in the north of the reserve and up to
Gillett Road and the effects are probably moving south. Inundation from the
1999 floods has damaged vegetation in lower lying swales around some of the
salt pans and further damage must be avoided, if possible.
The use of a number of salt pans at the McDermott Lakes system to evaporate
drainage water is unlikely to detrimentally impact surrounding vegetation as
long as levels are kept sufficiently low. The pans are mostly quite discrete and
fringing vegetation is protected by its elevation on banks above the pans.
However, vegetated inter-lake swales are at risk from flooding of the pans, if
the storage capacity of the individual salt lakes is exceeded.
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1.7

Summary and Conclusions
The following points summarise the risks to conservation values of the Beacon
River zone and proposed drainage scheme area:
-

No conservation-listed plant species are predicted to be directly threatened
by the ‘do-nothing’ option or any of the proposed drainage schemes in the
near to medium term future;

-

No Threatened Ecological Communities are at risk from any options;

-

One CALM-managed flora reserve is potentially at risk within a predicted
50 year time-frame if the ‘do-nothing’ option is taken. No reserves are at
risk from any proposed drainage schemes;

-

Significant amounts of remnant woodlands are at risk from the ‘do-nothing’
option.

Threatened plant species may occur in the McDermott Lakes or Job’s Lake
vegetation but comprehensive surveys to confirm this did not form part of the
current study.
Considerable amounts of remnant woodlands on private property and lake
margin vegetation are currently being lost to rising groundwater with little
chance of any improvement or natural regeneration without intervention.
Predictions for the 15 and 20 year horizons indicate that some large woodland
blocks throughout the catchment are at risk, particularly north of Job’s Lake
and north of the McDermott Lakes.
On balance, considerably more vegetation is at risk from a ‘do-nothing’option
than from any proposed drainage scheme in the Beacon River Catchment.
Depending upon the outcomes of hydrological modelling for temporary storage
of drainage waters in Job’s, Askew’s and the McDermott Lakes, it is unlikely
that any additional damage to remaining vegetation would occur at these sites.
Options of pumping water to larger salt lakes such as Mollerin Lake would
lower the risks of vegetation damage even more, but these are costly
engineering alternatives.
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Plate 1: Healthy woodlands mainly comprising Salmon gums/Gimlet
woodland, over a fairly sparse understorey with a limited range of species.

Plate 2: Partly cleared woodlands at the McDermott Lakes Reserve. Note
the predominance of salt tolerant species (saltbush) replacing the
traditional understory.
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Plate 3: Salinised woodlands with clumps of salt tolerant species replacing
previously existing vegetation.

Plate 4: Recovering pasture in a low-lying freshwater claypan currently
unaffected by salinity. The dead trees (York gums) towards the centre were killed
from flooding and subsequent waterlogging following the 1998/1999 floods.
Healthy regrowth is located at the margins of the flooded area (light blue/green
in midground).
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Plate 5: Healthy vegetation surrounding low-lying freshwater claypans, playas or
topographic depressions, which will be under threat of dryland salinity in the
near future.

Plate 6: Regrowth of tree species (mid ground) at Des’s Lake following
subsidence of flood water levels.
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Plate 7: Flooding from episodic cyclonic events at Job’s Lake. Notice the original
fence line in what was a previously dry area beyond the lake margin.

Plate 8: Dryland salinity upstream of Job’s Lake encroaching on pasture
land.

Document Number: 31139
Job Number: 61/10745
Author: AN\jr

Beacon River Catchment Salinity Management Project - Feasibility Study
Environmental Assessment of Vegetation

Plate 9: Successive rings of vegetation regrowth around the northern
periphery of Job’s Lake, marking levels of various flood events (i.e. 1963
and 1999).

Plate 10: Ski Lake after flood recession at the McDermott Lakes complex.
Note the discrete nature of the saline pan, with mostly healthy vegetation
around the margins.
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Plate 11: Swales between the lakes at the McDermott Lakes complex. Note the
dead vegetation from flooding and waterlogging towards the middle of the
swales, and less impacted or healthy vegetation located on slightly higher around
the margins of the salt lakes.

Plate 12: Dryland salinity impacts encroaching on private bushland north
of Millar Road upstream of the McDermott Lakes complex.
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Plate 13: Salt ‘relief valves’ at dead tree stumps located in saline impacted
playas and topographic depressions near Probert Road in the vicinity of
the McDermott Lakes complex.
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