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Database Management
Lisa Pocock, database manag¥grra Yarra Catchment Management Grol@lannie

The Yarra Yarra Catchment Management Groupo6s
and is managed by the database agan. All data collected within the Yarra Yarra Catchment is

sent to the database manager for entry into the database. This ensures accuracy of data entry and
no duplication of data.

The database is currently set up to accommodate data from bores, tis@it@and remnant
vegetation assessments. Further data from new subjects can easily be added to the database.
Every table within the database is related in some way and each record is then related back to the
specific property a bore, observation piremnant vegetation site is located on, see Figure 1.

Static data collected from bores and observation pits has been entered into the database. This data
includes colour properties, soil classification, moisture and hardness for each soil profile.

Monitoring data is entered into the database and is related to each specific bore or observation pit
that the data was collected from.

All monitoring data is entered easily through formatted forms. Drop down menus have been
created for easy entry of data tyesl specified units used to measure the data.

Existing data sets collated by the Yarra Yarra Catchment Management Group (YYCMG) over
several years was transferred into the new database. This involved editing data to ensure its
compatibility to be importg into the new database. Editing involved changing the formats and
names of existing fields. During this process faulty data was found and removed from the
database.

Static data such as property pin numbsii s and
being entered into the database. This does not effect the abstraction of data from the database.
The database is however regularly updated when new data has been received.

Future plans for the database include adding all photographs into thas#at@his will be done
by linking the files of each photo to the database. The photo will be accessed using a live link
from the database.

The database is regularly backed up by creating a whole new file. Each database is identified by
the date the filevas created on. A copy of each database is also burnt to CD and stored.
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Figure 1:

Relationships of the YYCMG Database.
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Governance

Max Hudsonproject manageryarra Yarra Catchment Management Group

1. The Current Situation

1.1 Qur Philosophical Position

We recognise that if the community is to accept the responsibility of management, then

they also need to have ownership of that prqo@sithatall stakeholders need to be involved.
We also recognise that #tlose who live and work in a catchment need to be responsible for the

management of that catchment. It is therefore imperative that all management boundaries should

be aligned with actual catchment boundaries, even at a regional level.

1.2 Management Stucture

Using topographical information provided the Department of Land Informatiotine
whole Yarra Yarra catchment ar@eest of the clearing linddasbeen divided into 60 minor
sulzatchmentgFig. 1),which canthenbe assessed and managed at their level. We have
amalgamated these minsulcatchments into 11 managemeahes(Fig. ) and engage the
community at this levelElected representatives fromach ofthe zonesform the basis of the
Yarra Yarra managemeovmrmittee. Two members of thearra Yarra committee are elected to

represent the sub region on the Regional Northern Agricultural Catchments GNA®LT).
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2. Proposed Restructuring

2.1 Background
Since the initial development of farming land in the Northern Agricultural Region,

federal, state and local governments have legislated to provide services such as road, rail,
communications and water supplies for faxgpncommunities. However, no government body or
organisation has ever taken responsibility for drainage in the region. Consequently, drainage of

the landscape has deterioratfthis situation needs to be urgently addressed.
We aim to set up two complemary orgarsaions’

1. aYarra Yarr&dCatchmenRegional Counci{YYCRC), and
2. aYarra Yarra Land Conservation Distristt(LCD)

2.2 Regional Council

At the present time, the Yarra Yarra Catchment Management Group and others like it are
in an extremely vulnelde position, as there is no statutory recognition of their existence, or any
guaranted continuity of funds for administration. On investigating all avenues of regional
catchment control, the Yarra Yarra Group became aware of provision in the Locah@ewmer
Act for the formation of Regional Councils to deal with specific issues. The formation of such a
council to manage natural resources within the boundaries of the Yarra Yarra Subregion would be
extremely advantageous, both to the shires in the regidro the Catchment Group. Under this
arrangement, the Yarra Yarra Catchment Management Group would combineoaéshines
with land in the catchment basin to form a statutory catchment authority under the Local
Government Act.This authority woulde administrated by stakeholders within the catchment
and would have the power to set rules relevant to local condifibesseven shires involved and
the Yarra Yarra Catchment Management Group respbtedcombined meeting in April 2003
thatsuchasastubr y body should indeed be Esablishenent A numb
Documendhave been drafted and the final draft was compiled with the assistance of solicitors
AwWatts and Woodhoused. This documebefore now awai ts
signing and presenting to the Minister for Local Government and Regional Development for

approval.



The establishment agreement sets out the following objectives for a statutory body to be known as
Yarra Yarra Catchment Regional Council (YYCRC):

(a) with the exception of the cost of employing a chief executive officer, to incur
costs only to an extent that the YYCRC has obtained grants or monies other than contributions by

the Participants;

(b) to encourage cooperation and resource sharing, on a rebasig| in relation to
the drainage and management of the Yarra Yarra Catchment Basin and its natural resources;

(© to support the relationships that the Participants have with their communities,

State and Federal Governments and others in relation to deage and management of the

Yarra Yarra Catchment Basin and its natural resources.

2.2.1 Organisation of the Proposed Regional Council

To establish a Regional Council, the Act states that it must indicate that it can support a
Chief Executive Officer t@versee the protocol and audit system, in the same as any other local
government council. The Yarra Yarra CatchmdanagemenGroup can provide all other
facilities, such as office space and equipmerith support from the Perenjori Shire Councilhe

Yarra Yarra LCD committeavould direct the CEO as to what projects need to be implemented

Project coordinatorgunded through NACCaddr f unds generaadawed by Yarr a
fundraising enterprises/ould be required to work under the CEGhe CEO voud oversee and
put forward projects to the Regional Council and liaise between the catchment group and the

Regional Council



Funding from the shires to support the CEO position would begpag according to land
holdings in the Yarra Yarra catetent(Fig. 3), viz.

Dalwallinu 28%
Perenjori 26%
Morawa 23%
Three Springs 8.0%
Carnamah 7.0%
Koorda 4.8%
WongariBallidu 3.2%

Fig. 3. Shire boundaries in the Yarra Yarra region. The agricultural part of the Yarra
Yarra catchment basin (i.e. the proposed Yarra Yarra Regional Council) is highlighted.

The organisation of the proposed Regional Council is summarised in the accompanying flow
chart (Fig. 4). Solid lines indicate interactions between groups; dashed lines sliiow tbe
funds.
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Fig. 4 Flow chart showing proposed structure of the Regional Council.

2.3 Land Conservation District

Since the initial meetingith the seven shirea series of presentatiohasbeen
delivered to théndividual shires to promote theonceptof a Regional Council. Maps were
displayed at these presentatignslicating the relationship between existicand Conservation
District (LCD) boundaries the Catchment Basin boundae discussedhe possibility of
transferring statutory rightfrom these smaller landcare groups to a single, catchmaat_CD.
LCD boundaries are gazetted under the Soil and Land Conservation Act, which is administered
by the Department of Agriculture through the Commissioner of Soil and Land Conservation.
There has recently been consultatlmetween thé’arra Yarra Committeand theDepartment of
Agriculture regarding the amalgamation of all LCDs in the Yarra Yarra Catchment to form a

single LCD, usingexisting boundaries dhe Yarra Yarra Sulkgionof the Nathern Agricultural



Region The Yarra Yarra Catchment Management Committee would then assume thearole of
Land Conservation District Committaad effectively become a works committee under the

management of the Regional Council.

The state government wigl be directly involved witlsuch aSubregional LCD through the
appointment of a commissioner6s nominee to the
the new statutory boundary would githee goup significantauthorityunder the Soil and Land

Consevation Act, with accompanying statutory righitsit include the authority strike a rate to

support administrative cosfsthis was appropriateOfficial recognition of thid CD boundary

would be very useful wheshescriling boundaries for a RegionabGncil.

The formation of a new catchmentde LCD requires thevinding-up and realigning of all

existing LCDs, mst ofwhich are no longer active&Catchment zones will then be formed to

replace of the old LCDs and also to establish administration areag wo LCD existed before.

The new zones can then be form subcommittees of the greater Yarra Yarra LCD committee. One

elected representative from each of these zones will sit on the Yarra Yarra LCD committee
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Background Reading

The State Sustaindity document. 'The Western Auatian State Sustainability Strategy 2002
Section 5p. 94-97.

White Paper February 2d0Moving Towards Total Water Cycle Management in Western
Australig Appendix 3(Case StudyYarra Yarranew drainage in rural landg). 30-34.
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Survey of Yarra Yarra Catchment Basin 618

September 2005

By DeneSolomon
Surveyor and Planner
Yarra Yarra Catchment Management Group

Perenjori

—
0 125) 1250 500 750) 1,000,

Fig. 1. Location of the Yarra Yarra Catchment Basin (Basin 618)



Background

The Yarra Yarra Catchment Management Group has extensive Geographical Information System
(GIS) cowrage within Basin 618.

This basin consists of
1 Inexcess of 1 million hectares of agricultural land.
9 3086 kms of identified streamlines.

9 808 local road crossings of these streamlines

Within this basin, GIS data enables the Yarra Yarra Catchment Maeag&roup to interpret

and expand on its knowledge base with Arcview software. Existing topographic data for valley
floors, provided by the Department of Land Information (DLI), has proved inadequate for an
accurate assessment of streamline gradiengmgléxisting 2 m contours, low gradients within
valleys make it impossible to identify natural creeklines or the lowest point on valley floors. This

does not allow for meaningful hydrological assessments-graumd decisions.

The significant survey pducts required to conduct a hydrological assessment in each

subcatchment include

area of catchment
length of streamline

gradient of streamline

=A =4 =4 =

disposal point

Using the survey marks supplied by DLI makes it possible to gather information on the same
coorinate system currently in use through our GIS system. Matching data can be imported into
our GIS system and used immediately with existing GIS files. The data is then available now and
at any time in the future. It can also be transferred to outsidaisegions. In conjunction with

both Main Roads and BG&E (consulting engineers), we used this survey data to calculate
volumes of runoff during given rainstorm events. This enables floodway and culvert dimensions

to be determined for each road crossing.



We also produced lorgection graphs along valley floors after accurate surveying (see example
attached- Fig. 2). Graphs of this kind are valuable tools to visually assess the possibilities for

drainage within each subcatchment

Objective of Survey Gmponent

The purpose of the survey was to construct detailed Digital Elevation Models (DEMs) for valley

floors in the Yarra Yarra Catchment. The DEMs then allow GIS shape files to be developed,

such as
1 contour maps
1 longsections
9 valley crosssections
1 ogradients
T maximum and minimum stream elevations

Table 1. Summary of valley-floor survey in the 11 zones of the Yarra Yarra Catchment.

Zone Area Length of Average Fall from top RTK points in
(ha) main grade of of streamline subcatchment
streamline streamline to disposal survey(s)
(km) (%) (m)
Burakin 44 979 32 0.23 74 8 963
Kalannie 137 688 27 0.25 68 3283
Jibberding 64 974 21 0.26 54 4 326
Mongers 78 584 23 0.28 64 18 753
Goodlands 109 305 27 0.21 56 6 241
Perenjori 83 684 17 0.21 35 12 236
Darling 128 891 56 0.12 67 2 308
Creek
Bowgada 65 509 45 0.22 98 3994
E. Three 91 222 17 0.27 46 2236
Springs
Morawa 50 161 26 0.24 62 4217
Canna 202 019 34 0.24 82 754
Gutha




Surveying Method

Surveying was carried out using the Real Time Kinematid{(Rwethod with Sokkia
instrumentatior{Sokkia RadianSokkiaCo. Ltd, Japai. This involved sending continuous
positional corrections, via a radio link, from a base station at a known point to a roving

instrument.

A four-wheel motorbike (quad) was usesithe rover (Fig. 3), with obvious access advantages

over other vehicl es. The bikebds stability
points were picked up every 25 m, either on grid system or along topographic breaks. Figure 4
shows an examelof a survey layout. Each survey (i.e. each subcatchment) required between 1

000 and 20 000 points. Minimum accuracy was 50 mm in both horizontal position and height.

All points were recorded in relation to the Australian Geodetic Datum 1984 (AGD8&4han
Australian Height Datum (AHD). Each survey was closed to a known location, using the
established national network of Standard Survey Marks (SSMs) and Bench Marks (BMs).

Using this system, rather than a series of local grids, allows the procetséul ok with our

GIS. It also means that new survey data can be incorporated into an existing DEM at any time.
The DEMs created by this process are a-tmmm asset to the Yarra Yarra Catchment
Management Groupthey are in a format that readily pdts calculations, they are accessible to

outside organisations, and they allow for future control surveys and checks.
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Fig. 2. Long-section view of a proposed drain, redrawn from the Digital Elevation Model
(DEM).

Fig. 3. Four-wheel bike set up as rover with RTK survey equipment.Explaining to local

farmers how and why we are doing the survey



Fig. 4. Points picked up in a typical subcatchment RTK survey.

Each dot represents a point with known coordinates and height to an accuracy of
50mm or better.

Conclusions

1. Although gradients are very low at times, the overall gradient in each of the
investigated subcatchments makes delivery to the lake system an engineering
possibility.

2. The horizontal (positional) accuracy of the survey excdesiag¢eds of our group.

However, alternatives (such as the publicly available Landmonitor DEM) lack the
precision required for height.



3.

It will take an additional &2 months to fully survey each valley floor within the

relevant zones.

The survey gave latholders over the whole region an opportunity to meet Yarra Yarra
staff and to discuss their concerns. The general consensus was that it was good to see

us achieving something in the field and they hoped to see more of it.

Data is easily transferred totside sources for further investigation, making it valuable
as a planning tool for the Yarra Yarra Catchment Management Group.
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Perenjori Drainage Strategy
Yarra Yarra Catchment Management Group

1 INTRODUCTION & BACKGROUND

BG&E Pty Ltd have been engaged to carry out hydrological and hydraulic analysis to complement the
drainage strategy being prepared by the Yarra Yarra Catchment Management Group (YYCMG) for the
Perenjori area.

The drainage strategy involves cutting drainage channels and constructing earth levees to separate
groundwater and surface water flows. A typical cross section has been provided by the YYCMG. The
groundwater flow is carried in a central channel, cut below the existing ground level, which follows the
main steam channels. Levees are constructed either side of the central channel, forming two side
channels that carry the surface flow.

Where the proposed channels and levees cross existing roads, waterways structures are required to
carry the flow over / under the road. The scope of this report includes seven road crossings within a
limited catchment area nominated by the YYCMG.

Hydrological analysis has been carried out to determine design flows for each crossing. Hydraulic
analysis is then carried out to determine culvert sizes, floodway lengths and minimum levee heights.

2 SURVEY INFORMATION

The catchment area to be investigated was nominated by the YYCMG. Survey consisting of a ground
model with a 2.0m contour interval was provided. Cross sections at each of the seven road crossings in
the catchment were also provided. The crossings considered are listed below. A locality map is
provided in Appendix A.

Crossing1  Barker Road between Wilder Road and Maya East Road
Crossing2  Richards Road hetween Wilder Road and Dinnie Road
Crossing3  Wasley Road between Wilder Road and Dinnie Road
Crossing4  Dinnie Road between Richards Road and Wasley Road
Crossing5  Richards Road between Dinnie Road and Buntine East Road
Crossing 6  Dinnie Road between Richards Road and Wasley Road
Crossing7  Wasley Road between Dinnie Road and Buntine East Road

3 HYDROLOGICAL ANALYSIS

Catchment areas for each crossing were identified using the ground survey provided, and were also
checked using 1:100,000 scale topographic maps.

Design flows for each catchment were calculated using the Rational and Index Flood Methods in
accordance with Australian Rainfall & Runoff (1987).

As the proposed drainage channels and levees effectively split the catchment into two separate
sections, catchment areas were identified and design flows calculated separately for each sub-
catchment (labelled as ‘left’ and ‘right’). Design flows for each catchment are tabulated in Appendix B.

4 DRAINAGE SYSTEM GEOMETRY

Typical sections and crossing configurations were provided by the YYCMG and are presented below.
The levee banks terminate in a closed loop approximately 10m upstream and downstream of each road
crossing. A single 600 mm diameter CSP culvert carries the groundwater under the road. Surface

BG&E Pty Limited Page 3
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water flows under the road through 450 mm diameter CSP culverts for small flood events, and flows
over the road (in a floodway situation) for larger flood events.

Where two groundwater drainage channels merge at a stream junction, a groundwater culvert is used
to join the channels (similar to above), without hindering flow in the surface water channels.

Road

—— Levee Bank

Surface water
e

Central groundwater channel —

Side surface water channel j )
600 mm diameter CSP

450 mm diameter CSP

Plan view: showing separation of groundwater and surface water flow
(Levee banks keep groundwater and surface water separate)

Levee Bank
_+

Existing Groundline ] |<$»| rRoad Surface
S S S N — A N I
() oNaE

Single 450mm diameter 2.5m — Side Surface Water Chgnnel
CSP each side = )/ 0.5m deep x 2.0m wide

G00mm diameter f‘—"11 o Central Groundwater Channel
groundwater culvert

Typical section at road crossing

BGA&E Pty Limited Page 4
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Levee Bank
7_“', [* "
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[N R .
600 mm diameter CSP "_—"""""__—:f———-
Central groundwater channel

Long section through central groundwater channel
(all groundwater flow is through 600 mm culvert)

Road

*
X

P A o = -
LiiE;Drr‘lm diameter CSP Y S
Side surface water channel

Long section through side surface water channel
(Flow is partly through 450 mm culvert and partly over floodway)

—— Levee Bank

—=sw — - SW —sW

Central groundwater channel —

600 mm diameter CSP
Levee Bank

Central groundwater channel

Plan view: showing junction of two groundwater channels
(GW = Groundwater, SW = Surface Water)
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5 DESIGN CRITERIA

The YYCMG highlighted the importance of avoiding mixing of the groundwater and surface water flows.
Minimum levee heights were calculated based on surface water levels not overtopping the levee for
flood events up to and including the 100-year average recurrence interval (ARI) event.

Culverts sizes at each crossing were nominated based on providing a serviceability level of 2 years. A
crossing is considered to be serviceable when the critical depth of flow over the road is less than
200mm (equivalent to a floodway head of 300mm). For larger flood events the crossing is considered
to be impassable, however given the relatively small size of the catchments, the roads would only be
closed for short periods (around 2-6 hours).

450mm was adopted as the typical culvert size based on minimising changes to the existing road
levels.

6 HYDRAULIC ANALYSIS

Hydraulic analysis was carried out to determine the water levels at each crossing, the number and size
of culverts required, and the minimum levee heights to prevent surface water from overtopping the
levees and mixing with the groundwater flow.

The analysis was based on survey cross sections provided by the YYCMG, and was carried out using
the software program HEC-RAS Version 3.1.2. Boundary flow conditions were calculated using the
software program AFFLUX.

Simple HEC-RAS models were used to assess the flow at each crossing and included the road,
culverts, immediately adjacent cross sections, and levees. The water levels were calculated for two
cases. Firstly, for the design flows for the left and right sub-catchment, flowing in their respective
channel (ie. all the left side flow in one side channel, and all the right side flow in the other side
channel). Secondly, as the left and right flows merge immediately upstream of each crossing, the water
levels were also calculated for the combined total flow. This covers the case a small distance upstream
of the crossing (prior to the flows merging), and also the case at the crossing (where the flow has
merged), ensuring that the levees are high enough for both cases. Levee heights of between 1.0 and
1.8m are required at the crossings investigated.

The analysis indicated that a single 450mm diameter corrugated steel pipe culvert was required for
each side surface flow channel (ie. two pipes at each crossing). No changes to the existing road levels
are required to achieve the adopted 2-year serviceability level. Floodway water depths up to 180mm for
the 2-year ARI flood event were calculated. It is assumed that a 500mm deep surface flow channel will
be excavated on each side of the central groundwater channel.

Velocities for the surface water channels were calculated to determine if any scour protection was
required. Due to the shallow grades at all crossings, the 100-year ARI flood event velocities were
typically found to be less than 2.5 m/s, and thus scour protection is not recommended.

At Crossing 6 the stream consists of a small channel on the side of a larger valley. When the capacity
of the small channel is reached, any excess will flow over the banks and into the larger valley below. At
this location, the levee banks need only be higher than the stream banks, and detailed analysis has not
been carried out. As the road is higher than the stream bank, flow over the road is extremely unlikely.

At Crossing 7, the ground survey provided was insufficient to carry out the analysis as performed on
the other crossings. However, sufficient road survey was available to conduct a simple floodway
analysis. Water levels were calculated based on the assumption that the crossing acts as a broad-
crested weir.

BGA&E Pty Limited Page 6
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Results for the seven crossings considered are tabulated below, and presented in Appendix C.

(Approximate only due
to limited survey data)

Existing Ground Level:

Levee Height:
Culverts:

Crossing 1 Q; Floodway Depth: 180 mm
Barker Road Qygg Water Level: 293.84 mRL
Existing Ground Level: 293.02 m RL (Approx.)
Levee Height: 1.0 m Nominal (0.82 m min.)
Culverts: 1 x 450 diameter CSP each side
Crossing 2 Q; Floodway Depth: 90 mm
Richards Road Qigo Water Level: 29821 mRL
Existing Ground Level: 297.74 m RL (Approx.)
Levee Height: 1.0 m Nominal (0.47 m min.)
Culverts: 1 x 450 diameter CSP each side
Crossing 3 Q; Floodway Depth: 170 mm
Wasley Road Qyqp Water Level: 283.01 mRL
Existing Ground Level: 281.39 m RL (Approx.)
Levee Height: 1.8 m Nominal (1.62 m min.)
Culverts: 1 x 450 diameter CSP each side
Crossing 4 Q; Floodway Depth: 70 mm
Dinnie Road Qygp Water Level: 302.37TmRL
Existing Ground Level: 301.80 m RL (Approx.)
Levee Height: 1.0 m Nominal (0.57 m min.)
Culverts: 1 x 450 diameter CSP each side
Crossing 5 Q; Floodway Depth: 80 mm
Richards Road Qg Water Level: 309.28 mRL
Existing Ground Level: 308.81 m RL (Approx.)
Levee Height: 1.0 m Nominal (0.47 m min.)
Culverts: 1 x 450 diameter CSP each side
Crossing 6 Levee Height: 1.0 m Nominal
Dinnie Road Culverts: 1 x 450 diameter CSP each side
Crossing 7 Q; Floodway Depth: 120 mm
Wasley Road Q100 Water Level: 28511 mRL

284.37 m RL (Approx.)
1.0 m Nominal (0.74 m min.)
1 x 450 diameter CSP each side

BG&E Pty Limited
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7 CONCLUSION

This report has investigated the proposed Perenjori Drainage Strategy. For a nominated catchment
area, hydrological analysis has been carried out for each sub-catchment to determine design flows at
seven road crossings. Hydraulic analysis has been carried out to determine culvert requirements,
floodway depths, and minimum levee heights, with the aim of avoiding mixing between groundwater
and surface flow for floods up to and including the 100-year ARI event.

The investigation has shown that the proposed sub-surface drainage system is able to be implemented
without adverse implications on the existing surface water flow conditions or existing road crossing
serviceability levels.

BGA&E Pty Limited Page 8
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Hydrology Summary - Perenjori Drainage

Catchment| Method Left Right Total
Q2 Q5 Q10 Q20 Q50 Q1001 @2 Q5 Q10 Q20 Q50 Q100 Q2 Q5 Q10 Q20 Q50 Q100

2 5 10 20 50 100 2 5 10 20 50 100 2 5 10 20 5i 100

1 Rat 1 1 2 3 6 10 2 4 8 14 25 3 6 11 20 35

Rat 2 1 2 3 5 8 2 4 7 13 21 3 6 10 18 30

Ind 1 1 1 2 4 8 1 2 4 7 12 2 3 6 11 20

Ind 2 1 2 4 7 14 2 4 713 25 3 6 12 21 39
DESIGN 1 2 3 6 10 15 2 4 7 12 25 &#1 3 6 10 19 35 56

2 Rat 1 1 2 3 6 10 3 6 11 19 34 4 8 14 25 45

Rat 2 1 2 3 5 9 3 6 10 18 30 4 8 13 23 39

Ind 1 1 1 3 ] 9 1 3 2 9 17 2 4 8 14 26

Ind 2 1 3 il 9 17 3 6 1 19 35 4 9 16 28 53
DESIGN 1 2 4 6 10 15 3 6 11 19 34 53 4 g 15 25 44 68

3 Rat 1 1 3 ] 0 18 5 10 19 35 61 6 14 24 45 79

Rat 2 2 3 ] 0 17 5 11 20 34 497 7 15 25 44 74

Ind 1 1 3 il 9 17 2 5 9 16 31 4 8 14 25 48

Ind 2 3 6 10 18 35 6 12 22 38 72 8 17 32 56 107
DESIGN 2 3 3 10 20 34 5 11 20 35 60 90 7 14 26 45 80 124

4 Rat 1 1 2 4 7 12 1 2 3 6 11 2 4 7 13 24

Rat 2 1 2 4 6 11 1 2 3 6 10 2 4 7 12 21

Ind 1 1 1 3 5 9 1 1 3 5 9 1 3 5 9 18

Ind 2 1 3 3 9 17 1 3 ] 9 16 3 6 10 18 34
DESIGN 1 2 4 7 12 18 1 2 3 6 12 20 2 4 7 13 24 38

3 Rat 1 1 2 4 7 12 1 2 4 7 13 2 4 8 14 25

Rat 2 1 2 4 6 10 1 2 4 6 11 2 4 7 13 21

Ind 1 1 1 2 4 8 1 1 3 4 g 1 3 ] 9 17

Ind 2 1 3 il 8 15 1 3 5 8 16 2 5 9 16 31
DESIGN 1 2 4 7 12 18 1 2 4 7 13 21 2 4 8 14 25 39

6 Rat 1 1 3 il 9 17 2 4 6 12 20 3 6 11 21 37

Rat 2 1 3 il 9 15 2 4 6 11 19 3 7 12 20 34

Ind 1 1 2 4 7 13 1 2 4 8 15 2 5 8 15 28

Ind 2 2 4 8 14 27 2 5 9 16 30 4 9 17 30 a7
DESIGN 1 3 3 10 18 28 2 4 6 12 20 29 3 7 12 22 38 58

7 Rat 1 1 2 4 7 13 1 3 5 9 16 2 5 9 16 29

Rat 2 1 2 4 7 11 1 3 5 8 13 2 5 8 14 24

Ind 1 1 1 3 4 8 1 2 3 5 9 1 3 5 9 18

Ind 2 1 3 3 8 16 1 3 5 10 18 3 6 10 18 34
DESIGN 1 2 4 7 13 21 1 3 5 9 16 25 2 5 9 16 29 45

Perenjori Hydrology PDT xls Summary 1:45 PM - 7/09/2005
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Summary

SUMMARY

Land salinisation, salinisation of inland waters ammintaining biodiversity are

considered the highest priority environmental issues in Western Austealiiity poses

a threat to the States land, water and biological resources in addition to rural
infrastructure assets. The major management issualigh Yarra Yarra catchment

relates to increased volumes of surface water entering the lakes system. The effect of
this on the lakes is unknown which potentially has far reaching consequences from both
an agricultural and conservation perspective.

The Yara Yarra catchment and lakes system is situated in the Northern Agricultural
Region of Western Australia and covers an area of 4,258,102 ha. The key objective of
this study was to determine the current status of the biological resources in the
catchment.The study involved three main components; a desktop study, ground truthing
of remnant vegetation and a fauna assessment. A total of 112,842 ha of remnant
vegetation (in over 7,500 individual remnants) was identified in the desktop study for the
Yarra Yara catchment. Of this, 2,852 remnants were visited during the field survey,
located within fifteen sub catchments. Overall, this represents 27,165ha or
approximately 25% of the remnant vegetation identified in the Yarra Yarra catchment
being field asseed. The remnants were broadly assessed for vegetation communities,
condition, fencing status, grazing presence and salt status. This data was compiled into
the GIS database which tset catchment group houses in its Regional Information Centre
(RIC) atPerenijori.

Five dominant vegetation types were recognised and from this the communities most
vulnerable to salinity were identified. Over 64% of remnant vegetation assessed in the
Yarra Yarra catchment was considered to be in pristine or excellent con@itindition
rating 12 and 23).

Succession of vegetation communities ( ie change from one community type to another)
is clearly evident in the Yarra Yarra Catchment. The progression of the succession
vegetation (ie samphire) is most obvious in areasrevlvater logged woodlands have

been replaced by the lower growing succulents. The successional vegetation was most
obvious in the valley floors of the sub catchments indicating these are the areas that are
the most severely affected by hydrological clemgs a result of land clearing. By

contrast the woodland and shrubland vegetation associated with the lakes system was
mostly unaffected by encroachment of samphire vegetation. Areas surrounding the lakes
that showed evidence of successional vegetatiemarrow bunds of woodland

vegetation often found between seasonally flooded basins at the bottom end of the
subcatchments (valley floors) and the adjoining lake. This indicates an altered
hydroperiod in the seasonally flooded basin and is affectinglland vegetation close to

the lakes. Woodland and shrubland vegetation surrounding the lakes away from these
outlet zones of the subcatchments was generally in good condition with no evidence of
samphire encroachment. This indicates that altered hydroésglting from land

clearing has had virtually no impact to date on the woody vegetation associated with the
lakes.

Vegetation distribution, representativeness and condition are important considerations in
vegetation conservation and management, paatiyuin relation to setting priorities.

With the large size of the catchment, it was necessary to start with a broad brush
approach, collating existing data to give an overview for the region and to determine an
approach to collect additional meaningfaltta. This report describes collected and

collated base line data and is intended as a starting point for the management of the
biological resources of the Yarra Yarra catchment and for future studies on the whole
catchment and its sub catchments.

Yarra Yarra Management Group ii
Ecological Assessment, February 2002




Part One- Introduction

PART ONE - INTRODUCTION

1.1 BACKGROUND

Land salinisation, salinisation of inland waters and maintaining biodiversity have been
identified as the three highest priority environmental issues in Western Australia
(Western Australian State of Environment Report, J9%linity threatens not only the
conservation of the States land, water and biological resources but also rural
infrastructure assets (ie: roads, railways, town buildings and services). It is one of the
State's most serious environmental problems, faitheaching economic and biological
consequences. More than 1.8 million hectares (10%) of cleared farmland in WA is salt
affected, with a larger area considered under threat (George et al., 1997; Agriculture WA
et al, 1996)

Salinity has developed frothe widespread clearing of deepoted native vegetation

and its replacement with annual crops and pastures. Clearing of native woodland and
forest vegetation decreases transpiration and interception, and increases runoff and
recharge. Georget al (197) estimated that in low rainfall areas (350 mm/yr) the
average annual recharge rate increased from <@Dinm/yr to at least-60 mm/yr

after clearing. This report also estimated that groundwater levels have risen by more
than 30m and aquifers now ekiwhere none had before clearing. Salts brought to the
surface are washed down streams, river and lake systems, affecting their value as both a
potential potable water supply and as environmental and recreational assets. More than
80% (by length) of st)am riparian zones are seriously degraded by salinity (Agriculture
WA et al, 1996). Salinity in streams is increasing at a rate e8g/L each year

(Georgeet al,, 1997). The salinisation of land and water resources also kills native
vegetation, causedegradation and loss of flora and fauna habitats, thereby reducing
biological diversity both on land and in water ways. Salinity poses a major threat to the
remaining remnant vegetation, wetlands, unique species and ecosystems.

Remnant vegetation on lioprivate and public land throughout WA is being rapidly
degraded by dryland salinity, inundation, soil structure decline and weed invasion.
Previous studies, such as the Western Australian Salinity Action Plan (1996) and George
et al, (1997) have founthat remnant vegetation in low lying parts of catchments and

sub catchments are considered to be most at risk of salinity. Consequently, there is a
need to identify those remnants that have high conservation values for which cost
effective recovery plangr protection plans can be developed and implemented (Briggs,
2001). Itis estimated that without corrective action over 80% of remnant vegetation on
private land and as much as 50% within public reserves could be lost over the-66xt 30
years (Agricultue WA et al, 1996).

Successful salinity control requires the management of saline groundwater. A variety of
methods for addressing salinity and increasing watertables have been proposed. These
solutions have been well detailed in the Western Austr&8laimity Action Plan (1996).
Broadly, they have ranged from revegetation and conservation of remnant vegetation,
alternative crops (deep rooted crops) to engineering solutions such as saline drainage
systems. Saline drainage systems may be either sarfdcsubsurface (deep) drainage

or drainage arising from groundwater pumping (Regeneration Technology, 2000). The
beneficial and detrimental effects of agricultural drainage on the long term viability of
remnants in representative areas needs to beiskthl Studies should address both the
short term and long term effects of drainage on the remnanténtegrated approach to
tackling land degradation problems uses farm planning to:

1 reorientate paddock boundaries;
1 revegetate and fence drainage lines;

1 protect and connect existing vegetation;
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1 establish windbreaks
1 replant on both recharge and degraded areas (Grein, 1994).

One fact is certain, solutions to land degradation, in particular salinity, require an
integrated approach, linking planning and actiaheffective scales (catchment, sub
catchment as well as landholder levels) for landscape and habitat preservation and
rehabilitation. Managing landscape processes and conserving species requires
cooperation and action across a broad geographic aanpassing different

management groups. Management groups need to have access to cost effective methods
of treatments and packages of biophysical information that can be used to design and
predict the impact of physical and economic management systemgyé@eal, 1997).

For effective management, information on the biological and physical resources of an
area is essential. An inventory of the biological and physical resources should include
but not be limited to remnant vegetation extent, composarehcondition, hydrology,
tenure and cadastral information. This provides baseline data, which enables short and
long term monitoring and assessment of the success of management techniques
employed. The information gathered from previous studies, mappuhdield surveys

leads to the establishment of priority areas that can be targeted for management
agreements, fencing subsidies and other incentive schemes.

The major management issues evident within the Yarra Yarra catchment relate to
increased volumesf surface water entering the lakes system. The effect of the increased
water volumes in the lakes is unknown. This potentially has far reaching consequences
from both an agricultural and conservation perspective.

Western Australia's flora and fauna he®n greatly diminished by land clearing and is
further compromised by salinity.

1.2 STubYy AREA

The Yarra Yarra catchment and lakes system is situated in the Northern Agricultural
Region of Western Australia. The Yarra Yarra catchment covers an ar@b8f142 ha,
encompassing several Shire boundaries. It stretches from Three Springs and Yarra Yarra
Lake in the east, Lake Moore (not included in Yarra Yarra Catchment) in the west,
Pastoral land in the north and to Burakin in the south (Mapahd usesre

predominately wheat and sheep farming, with some alternative crops including lupins

and plantation trees, such as oil malle€ke Yarra Yarra catchment contains 112,842 ha

of remnant vegetation (in over 7,500 individual remnants). Approximately(83%34

ha) of remnants are located on privately owned land.

Study Area Map- include overview of WA, Yarra Yarra Catchments and individual
named sub catchments.
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The climate is described as warm Mediterranean, with winter dominated average annual
rainfall of 388mm. Mean maximum daily temperatures rarfgeu 36°C in January to
18°C in July (Bureau of Meterology, 2001).

Approximately 60% of the northastern area of the catchment remainslaared as

pastoral lease, and has not been consideredsistilnily. The remainder of the Yarra

Yarra catchment was divided up into 56 sub catchments based on ridge divides. Each
individual sub catchment is managed by a Land Conservation District (LCIbis).

Yarra Yarra Catchment Management Group is a commagnityp that has formed to
provide a united approach to the collection and dissemination of data and information to
the entire catchmeniThe catchment group houses the data and referred to in this report

in itds Regional I nf oorimati on Centre (RI C)

According to thdnterim Biogeographic Regionalisation of Austratia Yarra Yarra
catchment lies within the Eremaean subregion of Ya(@backway & Cresswell 1995).
The Yarra Yarra Basin is very wide and flat with some of the most arable preducti
agricultural land lying across the broad valley floors. This is an area of low relief with a
65m decline in elevation from Lake Hillman to the bottom of Yarra Yarra Lake .

The Yarra Yarra lake system is a series of lakes, acting as a vast drastage sy
terminating at the Yarra Yarra lakes themselves. The numerous lakes perform a similar
function to the Yarra Yarra lakes in that they act as evaporation basins and discharge via
groundwater, draining the whole catchment. Water flows through theyakem to the

Yarra Yarra lakes.

The Yarra Yarra lakes at the bottom of the catchment extend for 28km in length and are
8.8km at their widest (Yestertenetral, 2000). At full capacity, they have a surface area
of 127knfand are 2.1m deeplhe lake gstem receives inflow of saline water from
Mongers Lake to the east and from local ephemeral waterways such as Darlings Creek
(Yeserteneet al, 2000). Yesertenat al, (2000) estimated the groundwater

throughflow or discharge from the lake systemecapproximately 0.3 M m3/yr. Soil

types of the lakes include clay and sandy clay.

The presence of a palaeochannel underlying the Yarra Yarra lakes and the groundwater
hydrochemistry demonstrate that the Yarra Yarra catchment and the Moore catchment
are hylrogeologically linked (Yesertenet al, 2000). The palaelochannel provides a
direct pathway for salts concentrated by evaporation in the lakes to flow beneath the
surface divide and into the Moore River catchment. The groundwater salinity of the
pala®channel aquifer progressively decreases southwards from 280,000mg/L to
14,000mg/L, due to lateral recharge from Mesozoic sandstone aquifers (Yesetrtner
2000). Survey of the lake shows that it has a total capacity of 206, Mter which
overflowto the Moore catchment will occur (Yesertereal, 2000). The lakes are not
known to have overflowed in recent times, however, in 1999 the lake rose to within 300
mm of overflowing. Generally the catchmeniriternally drained and discharges via
ground water recharge and evaporation of the lakes.

1.3 OBJECTIVES

The key objective of this study was to determine the current status of the biological
resources in the catchmerthe key questions for the ecological component of this study
were:

1 Whatis tlere?

T How much is there?

1 How reliable is existing data (especially Beards vegetation mapping of the region)
1 Isitatrisk? and

1

What management strategies should be considered.
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The overall aim of the Yarra Yarra Catchment Project is to prepare Catchment
Management Plans for each of the sub catchments as a means of conserving the

biological resources of the region while implementing management strategies to deal
with salinity.

1.4 SCOPE

With the total area of the catchment being in excess of 1,000,00/aa itecessary to

start with a broad brush approach, collating existing data to give an overview for the
region and to determine an approach to collect additional meaningful data. This report
describes collected and collated base line data and is inteadestarting point for
management of the biological resources of the Yarra Yarra catchment and future studies
on the whole catchment and its sub catchments.

It was beyond the scope of this study to specifically assess what is in the lakes
themselves, igfauna. Information was collated on water quality and soil type from
previous studies and peripheral vegetation from ground truthing.
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PART TWO - METHODOLOGY

A project methodology was defined which combined all the necessary steps outlined in
the projecidescription. The steps in this process can be separated into 3 main sections
and are summarised as follows:

2.1 DESKTOP STUDY

The desktop study consisted of two parts; use of Arcview to identify remnant vegetation
in the Yarra Yarra and the productionasf inventory of available information. Each
procedure is outlined separately.

2.1.1 IDENTIFICATION OF REMNANT VEGETATION
BLOCKS.

Remnant vegetation within the Yarra Yarra Catchment was identified from Landsat TM
Satellite Imagery obtained from the SpaRasource Information Group at Agriculture

WA. Perennial vegetation cover for the polygonized 1:100,000 scale mapsheets acquired
was derived from Landsat Satellite Imagery 1995/96 and updated by AgWA from digital
orthophotos acquired post 1995. This datdudes principally native vegetation, with

some pine and tagasaste plantations.

The remnant vegetation blocks were identified using Arcview software following the
procedure outlined in the training session and the procedure brief (Appendix 1). The
mainsteps in the process are outlined as follows:

1 The polygonized Landsat imagery was limited to an individual sub catchment and
assigned areas, with remnant vegetation blocks less than 1 ha being deleted.

1 Each remnant vegetation block was assigned a unigunification number
consisting of an abbreviated sub catchment name or number followed by a record
number.

1 Beard vegetation types and data were assigned to the remnant vegetation polygons.
1 The percentage area was calculated for each vegetation association

This procedure was repeated for each sub catchment, producing an individual shapefile
for each sub catchment containing specific information relating to each sub catchment.
Sub catchment no 31 and part of sub catchment no's 7 and 12 could not hanentogt r
vegetation blocks identified, using the above procedure, due to a lack in data coverage
for these areas (both the AQWA data and original Landsat Imagery did not cover this part
of the Yarra Yarra Catchment).

2.1.2 REVIEW AND COLLATION OF EXISTING DATA.

A thorough literature review was conducted using Biological Abstracts and web searches
of agency databases to identify and locate existing reports, relating specifically to the
Yarra Yarra Catchment and sub catchments and to salinity in the whe&bkdtant

reports and literature were acquired through meeting with key stakeholders from CALM,
WRC, AgWA, and local LCDC representatives. Literature was sourced from the
appropriate agency (eg CALM, WRC, AgWA, DEP) and University libraries for
collationin the Yarra Yarra Catchment GIS system.
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Sourced reports and literature were reviewed, summarised and collated within an Excel
spreadsheet to compila éventory of available data that relates to issues within the
Yarra Yarra CatchmenfThe following cketails were recorded for each document:
Title of report;

Author;

Publication date;

A short topic summary;

Number of pages;

Where the report can be obtained,;

Contact name;

Contact telephone number;

Reference sub catchment.

=4 =4 _a_a_8_4a_°_-°._-29

Reports discussing numerous suttheents were duplicated for each sub catchment.
Documents containing tabular data and vegetation information, relating to specific
remnant vegetation blocks (identified using the above procedure), had this information
reproduced in an spreadsheet, with hew remnant vegetation number being recorded,
for inclusion in the GIS system.

2.1.3 LAKE SYSTEM

A literature search was conducted for previous studies conducted on the salt lake ecology
as there was no available literature on the Yarra Yarra lakesinfdrmation obtained

was summaried into a table outlining the types of flora and fauna typically found in lakes
of different salinities.

2.2 GROUND TRUTHING

2.2.1 REMNANT VEGETATION ASSESSMENT

Remnant vegetation in fifteen sub catchments was field &skagson completion of the

desktop study. Sub catchments selected for ground truthing were Jibberding, Geranium

Rock, Goodlands, Burakin, Lower Darling Creek, Mid Darling Creek, Upper Darling

Creek, Campbells, Yarra Yarra Lake, East Butine, sub catchmoett, 16, 38, 47 and

48 (Map 2). Site information was recorded using data sheets developed during the

desktop review of the catchment and the project brief (See Appendix 2 for an example of

the data sheets). Each accessible remnant vegetation blookavithb catchment was

assessed by a single walk through transect. Information recorded in the field assessment

of the sub catchments included:

1 Dominant species present

1 Vegetation association of the remnant vegetation (determined from vegetation
structue and community). How closely this matches with Beards vegetation
association was also noted.

1 Vegetation condition (Trudgen code) ranging from condition rating 1: Pristine or

nearly so, (no obvious signs of disturbance) to condition rating 6: Completely

degraded vegetation.

Fencing of remnant vegetation.

Stock access or evidence of previous stock access.

Whether the vegetation is salt affected or borders salt affected land.

Possible connection/linkage of remnant vegetation blocks.

Any additional commentselating to the status of the remnant vegetation (eg:

description of understorey vegetation, presence of drainage and grade banks, weed

cover/presence, topography, position in the landscape and other disturbances).

E ]

Map 2- Ground truthed Subcatchments
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Thedata collected in the field survey was entered into the GIS system for each sub
catchment with an individual field for each theme. In addition, information on the date
the remnant was assessed and whether the remnant was on private or reserve land was
included.

The ecological data collated in the GIS system was statistically summarised, producing
values for the total area of remnant vegetation within each sub catchment (both on
private and reserve land), area of remnant vegetation ground truthed, ppFadnta

remnant vegetation fenced and the amount of remnant vegetation in good/poor condition.

2.2.2 BEARD'S MAPPING

The accuracy of Beards mapping was assessed during the ground truthing process. The
vegetation community observed in each assessed remaamompared to the
vegetation community assigned by Beard.

The current Beard map, was identified to have three 'edge joins' in the Yarra Yarra where
discrepancies were observed in the vegetation descriptions. The 'edge joins' are located
in the:

1 northernend of the Yarra Yarra catchment running east/west, near Gutha East Rd
(crossing sub catchments 42, 45, 47 and 48).

1 southern end of the catchment running east/west, near Leeson Rd (crossing sub
catchments 32, 35 and 37).

1 southern end of the catchment ming north/south, Struggle Rd (crossing sub
catchments 22 and 34).

These discrepancies were investigated in the field assessment using remnant vegetation
covering the 'edge joins'. The remnant vegetation obtained from the satellite imagery
was overlaid orthe Beard map. Remnants spanning the ‘edge joins' were field checked
to determine the vegetation association and hence reclassify Beard's vegetation types.

2.2.3 FIELD WORK

Ground truthing was the most time consuming aspect of this study, but utitmetely

most important to provide vital field information on individual remnants. Past studies
have utilised the knowledge of farmers to complete the majority of field work, which
minimises the time spent in the field and subsequent costs. In theoryalyeas

method, but often not practical due to the low return in survey sheets and reliability of
the information (ie: correct species identification). The survey of thirty large vegetation
remnants on private land in the Dalwallinu Shire 8 Qrsini (B91) is a typical

example of this, where only 20% of farmer questionnaires were completed and returned.
The low percentage was attributed to the busy work load of the farmers. The vegetation
assessment by a qualified individual also provides consigtentetiable base

information over property and subcatchment boundaries. The field work established
vegetation community type, condition, fencing status and other noteworthy information.

One of the first steps in the ground truthing process was to camieate landholders in

the survey subcatchment. This informed them of the project and provided them with an
opportunity to discuss their opinions in addition to obtaining their permission to enter
their property. In several instances arrangements wede toavisit farmers on their
property during the field visit.

2.2.3.1 FARMERS ATTITUDES

Discussing the project with farmers enabled a small community consultation process to
be undertaken. By no means is this process complete or adequately stamteelyit
provided a basis for obtaining a general feeling of farmers attitudes towards the project.

In general, farmers willingness to discuss the project was overwhelming. They also
readily provided information on the hydrology of their farm and stragtliey had
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employed to cope with salinity (ie: gradebanks, contour banks, remnant fencing and tree
plantings). They seemed aware of various projects being undertaken in their catchment
and what methods were being experimented with by their neighboutarehdare

groups.

One concern that arose was the level of detail of the vegetation survey and whether
threatened and rare species were being targeted. This is attributed to the high
conservation aspects of the species that may force them to alteath@irg techniques.

2.3 FAUNA ASSESSMENT

A fauna assessmewas undertaken on the North Western edge of Lake Goorley, on the
Stanley Property, over a thr edhissieasr period (3
situated in the upper end of the Yarra Yarra catchment, within the Goodlands sub
catchment. The site wacthosen as the remnant vegetation community type was
considered to be most representative of vegetation in the Yarra Yarra. Beard described
the vegetation community type as Succulent steppe with woodland and thicket; York
gum over Melaleuca thyoides asdmphire. It is also an indicator site for the effects of a
management proposal to divert water to a pdleinage line in the upper end of the
catchment. The expected result of this practice is increased water depths in the Yarra
Yarra lake system. O#h sites downstream are currently being monitored as part of the
Salinity Action Plan. The Salinity Action Plan will compliment our study and will be

used as the baseline data for future studies.

Photo 1 : Fauna assessment site (Lake Goorley in the bauhkd).

The fauna assessment consisted of pitfall trapping, elliot trapping and an avian
assessment. Over the three year period the pitfall and elliot trapping was undertaken
three times, in November 1999, May 2000 and November 2000. The avian survey was
undertaken only once, on an opportunistic occasion. The methodology for each survey
technique is outlined below.

2.3.1 PITFALL TRAPS

Three quadrats of 25 (5x5 quadrats) pitfall traps were installed at the study site, running
at a 9Gangle from the lakeggenerally in an easterly direction starting at the lake). Refer
to Map 1 below. 20 L buckets with lids were used as pitfall traps, which were dug into
the ground until the lids were equal to ground level. The pitfall traps were spaced 25m
apart, forminga 100x100m quadrat in total.

The pitfall traps were opened and monitored for 2 nights in November 1999 and May
2000, and for 3 nights in November 2000. The pitfall traps were checked daily. Species
observed in the pitfall traps were identified, photgdhed and measurements (spoernt



Part Two- Methodology

length, tail length) were recorded. Fauna was then removed from the traps and released.
Once the monitoring period was completed the traps were securely covered using the
lids.

NORTH.

Lake
Goorley

Stanley
Property

Pittall trap location (100m x 100m quadrat)
Remnant vegetation

Lokes

20 0 200 400m Glamoff
- -
1:35000

Map 3 : Location of pitfall traps in tke Yarra Yarra catchment.

2.3.2 ELLIOT TRAPS

Seventyfive Elliot traps were assembled and arranged in the woodland and lake areas for
a 2 night period, for each of the sampling periods. The first survey (Nov 1999), in
addition to the 75 traps included Hode cages, with all the traps being located in the
vegetation at the edge of the lake. The traps in the second survey (May 2000) were
arranged running into the salt lake. The third survey (Nov 2000) was organised into
three lines of twentyive traps, viich ran from the fenceline of the paddock on the

Stanley property towards the lake. The location of the Elliot traps was varied due to no
fauna being caught. The traps were baited with a mixture of rolled oats and peanut
butter, with a small amount dfi¢ mixture placed in each trap. The traps were checked
each morning and the fauna caught was recorded and measured.

2.3.3 AVIAN SURVEY

An avian survey was undertaken by Rob Davies in May 2000. The bird species observed
in a visual assessment, during dkmhrough the woodland area and salt lake, were
noted.

2.3.4 VEGETATION

Vegetation in the vicinity of the fauna assessment was identified and ground truthed, as
per the method previously described. The vegetation along the three lines of pitfall traps
was recorded.
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PART THREE I RESULTS AND DISCUSSION

3.1 REMNANT VEGETATION ASSESSMENT

A total of 112,842 ha of remnant vegetation (in over 7,500 individual remnants) was
identified in the desktop study for the Yarra Yarra catchment. The desktop study only
took into account remnants greater than 1lha in size.

3.1.1 LAND TENURE OF THE REMNANT VEGETATION

Remnant vegetation within the Yarra Yarra catchment was classified as privately or
publicly (reserves) owned land. This classification was based on grotmdgrand
cadastral information from the GIS database. Public land, or reserves included vacant
crown land, road reserves and shire owned property. Appendix 2 contains a list of the
areas of remnant vegetation on private and public land for each shineatc

Approximately 74% or 83,534ha of remnant vegetation is located on private land within
the Yarra Yarra catchment. Sub catchments 6, 10, East Three Springs, 12, Goodlands,
Bywaters,40 and CollieDingo have no remnants, classified in the desktopystasi

reserves or publicly owned land. The Morawa sub catchment has a high percentage of its
remnant vegetation vested as reserves (99%), including a large reserve of 1,856 ha
(Reserve 40563).

3.1.2 CATCHMENTS

2,852 remnants were visited during this surgéthe Yarra Yarra catchment, within the

fifteen sub catchments. Overall, this represents 27,165ha or approximately 25% of the
remnant vegetation identified in the Yarra Yarra catchment being field assessed. The
remnants were broadly assessed for véiget@ommunities, condition, fencing status,

grazing presence and salt status. This data was compiled into the GIS database. The area
of remnant vegetation identified, for each field assessed sub catchment is listed in Table

1

The percentage of remnant®gnd truthed in each sub catchment was greater than 65%,
and in the majority of cases (8 sub catchments) more than 85% of remnants were ground
truthed. Of the remnants assessed 72% were located on private land.

The main factor limiting ground truthingas access to the remnants. A large percentage

of remnants are located on private land and often surrounded by pastures. This makes
access to the remnant blocks difficult, especially late in the wheat season when crops are
ready to harvest.

198 remnantsvere noted as being fenced or partly fenced in the assessed sub
catchments. Of these 168 are located on private land. The area and percentage of
assessed remnant vegetation that was fenced is listed below. Sub catchments 16, 38 and
East Buntine had theighest percentage of remnant vegetation fenced (25.9%, 32.2%

and 27.6%, respectively). Yarra Yarra Lakes had a very small proportion of its remnants
fenced, even though most of the sub catchment (94%) was ground truthed.

Appendix 3 contains spreadshsatnmarising information on the sub catchments (ie:
areas of remnant veg).
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Table 1: Area of remnants, percentage ground truthed and percentage of assessed
remnants fenced in each of the 15 ground truthed sub catchments.

Ground truthed Area of Remnant Vegetation Fenced Remnants
Remnant Ground truthed

Sub catchment
Vegetation (ha)

Area (ha) % Area (ha) %

Campbells 1021.0 995.5 97.5% 10.5 1.0%

Upper Darling 854.0 835.0 97.8% 106.3 12.4%
Creek

Mid Darling 842.1 744.6 88.4% 194.6 17.5%
Creek

15 530.0 410.7 77.5% 49.0 5.8%

16 1453.4 1229.0 84.6% 137.5 25.9%

Goodlands 2477.8 2006.2 81.0% 477.1 19.2%

Jibberding 2324.9 1884.2 81.0% 115.5 5.0%

Burakin 2428.9 1711.3 70.4% 480.1 19.8%

Geranium Rock 511.6 337.6 66.0% 74.8 14.6%

38 762.5 696.5 91.3% 245.7 32.2%

47 2674.7 2588.1 96.8% 52.7 2.0%

48 4945.5 3916.2 79.2% 885.9 17.9%

Lower Darling 5673.4 5224.5 92.1% 302.2 5.3%
Creek

Yarra Yarra Lake 5037.9 4733.6 94.0% 9.4 0.2%

East Buntine 1784.7 1563.7 87.6% 492.4 27.6%

Total 33322.4 28876.7 3633.7

3.2 BEARDS VEGETATION MAPPING

3.2.1 ACCURACY OFBEARDS VEGETATION MAPPING

Remnant vegetation identified in the desktop study was assigned a vegetation type
according to Beards mapping. This vegetatiossifecation was compared to the

vegetation type observed during the ground truthing survey. If the vegetation type did
not correspond to the vegetation observed, than this was noted on the field survey sheets.
The number of 'nomatches’ was only 249 oot the 2,852 remnants assessed (<9%).
Therefore, overall Beards mapping was found to be quite accurate in all of the sub
catchments assessed. The dominant species (ie: Acacia, Melaleuca species, York gum,
Salmon gum, etc.) and vegetation structuredfieubland, woodland etc.) closely

matched. The discrepancies were mostly associated with vegetation of a low condition
rating (ie: 45 & 5) and had been degraded by grazing or salinity and the species or
structure subsequently changed, ie: to salt vagetat less species diversity.

3.2.2 BEARD'S MAP EDGE JOINS

Beard's vegetation mapping of the Yarra Yarra catchment was identified to have 3 'edge
joins' in the map sheets.
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Remnants spanning the northern 'edge join' were field checked to assess tidttonege

type. Remnant numbers 42_177, 42_176 and 48_286 were visited. The southern end of
remnant 42_177 was classified by Beard as Medium woodland: York gum and Salmon
gum, with the northern end classified as medium woodland: York gum. During the field
assessment, no salmon gums were observed in this remnant and therefore the vegetation
type of the whole remnant was noted as Medium woodland: York gum. Remnant

42 176 was classified by Beard as Medium woodland: York gum, although this remnant
did not sparthe edge join, but was field checked as it was adjacent to remnant 47_177.
Beard classified the southern section of remnant 48_286 as Shrublands: mixed acacia
thicket on sandplain and the northern section as Shrublands: acacia, casuarina and
melaleuca tltket. The vegetation in the southern section was observed to have species
of casuarina and melaleuca as well as acacia species and also the appearance of the soil
did not correspond to sandplain. Therefore this remnant was reclassified as Shrublands:
aacia, casuarina and melaleuca thicket. Whilst these individual remnants could be
reclassified, there is insufficient remnant vegetation covering the length of the 'edge join'
within the Yarra Yarra catchment to confidently amend the original vegetatippimnga

by Beard. Also the vegetation types described are very similar, often with the same
structure but with different species composition, therefore it was felt that reclassification
was unnecessary. This was further supported by the high degree rafcgaaiserved

overall in Beards mapping. Subsequently, the other 'edge joins' were not field assessed
due to the lack of remnant vegetation traversing the ‘edge joins'.

It should be noted that this situation specifically relates to the 'edge joinisi thi¢h

Yarra Yarra catchment. It is recommended that in other locations where there is a
sufficient area of remnant vegetation covering the 'edge joins' of Beards map, the
vegetation should be ground truthed and the 'edge join' vegetation type be amended
accordingly.

3.3 VEGETATION COMMUNITIES

Within the Yarra Yarra, 42 vegetation communities have been recorded in the remnant
vegetation, according to Beards mapping (Table 2). Five dominant (ie: greater than
10,000 ha) vegetation types were recognisetaan listed below:

1 Succulent steppe with woodland and thicket; york gum over Melaleuca thyroids and
samphire (22,644 ha);

Medium woodland; York gum (15,493 ha);
Medium woodland; York gum and Salmon gum (10,990 ha);
Shrublands: Mallee and Casuarina thicked (10,361 ha);

Shrublands: Acacia neurophylla, A. beauverdiana and A. resinimarginea thicket
(10,122 ha).

6 vegetation communities types are not well represented in the Yarra Yarra catchment,
representing less than 0.1%400 ha). With more than half the vegetation
communities (24 out of 42 communities) recording less than 1%.

= =4 -4 -

The distribution and representiveness of plant communities are important considerations
in vegetation conservation and mangement, particularly in relation to setting @sioriti
Representiveness was assessed for two context areas; Yarra Yarra catchment and
Conservation Reserves in Western Australia. Table 2 below lists the percentage of
remnant vegetation in the Yarra Yarra catchment, each condition rating, each elevation
interval and in Western Australia's Conservation Reserves (percentages obtained from
Hopkinset al, 1996).
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Table 2 Vegetation Community Representativeness

Vegetation Community % in the % in each Condition Rating % in each Elevation Interva % in
Yarra Conservatiot
Yarra Reserves
(WA)
1-2 2-3 3-4 4-5 5 200-300| 300400 | 400-500

Bare areas; rock outcrops 0.60% | 0.015| 0.0 | 0.019| 0.0 0.0 0.042 0.542 17.9

Bare areas; salt lakes 0.90% | 0.003| 0.059| 0.09 | 0.084| 0.0 0.764 0.171 10.1

Medium woodland; York gum 1370% | 0.234| 1.218 | 1.120| 0.562| 0.173| 9.433 4.297 0.9

Medium woodland; York gum & red mallee 0.09% | 0.014| 0.023| 0.008| 0.0 0.0 0.095 8.8

Medium woodland; York gum & salmon gum 9.74% | 0.118 | 0.317| 0.300| 0.490| 0.087 | 6.321 3.419 54

Medium woodland; York gungalmon gum & gimlet 1.11% 0.0 | 0.018| 0.0 0.0 0.0 0.351 0.757 3.8

Mosaic: Medium woodland; York gum/Shrublands; Allocasuarina campe| 11.87% | N/A N/A N/A N/A N/A 0.438 0.869 0.561

thicket

Mosaic: Low woodland: Allocasuarina heugeliana over malleeagadia 1.73% N/A N/A N/A N/A N/A 0.853 | 0.166 0.707

scrub/Allocasuarina campestris thicket

Mosaic: Shrublands; scretfeath Dryandra&Calothamnus assoc. with B. 0.77% | 0.265| 0.020| 0.010| 0.0 0.0 0.768

prionotes on limestone in the northern Swan Region/Sparse low woodlan

wandoo & powderbark ward

Mosaic: Shrublands; Shrublands; jam scrub with scattered York guminth 3.48% | 0.010 | 0.060 | 0.098 | 0.014| 0.0 1.318 | 2.168 0.5

valleys / Allocasuarina campestris thicket

Mosaic: Succulent steppe with thicket; Melaca thyroids over samphire / 0.10% N/A N/A N/A N/A N/A 0.102

Shrublands; bowgada open scrub

Shrubalnds; Mixed acacia thicket on sandplain 4.06% 0.361| 0.270| 0.076| 0.0 0.0 0.539 2.212 1.305

Shrublands; Acacia neurophylla, A. beauverdiana & A. resirgimea thicket| 8.97% | 1.241| 1.090| 0.511| 0.084| 0.0 2.920 6.050 14.1

Shrublands; acacia scrub, various species 0.55% 0.0 0.0 |<0.001, 0.0 0.0 0.449 0.104 11.3

Shrublands; Acacia thicket with patches of heath 0.31% | 0.035| 0.058| 0.079| 0.002| 0.0 0.313

Shrwblands; acacia, casuarina & melaleuca thicket 2.85% | 0.298| 0.109| 1.425| 0.067 0.272 2.573 17.2

Shrublands; Allocasuarina campestris scrub 0.04% 0.018 | 0.015| 0.001 0.037 0.0

Shrublands; Allocasuarina campestris thicket 5.02% 0.260 | 0.668 | 0.762| 0.109 3.101 1.913 54
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Table 2 continued

Vegetation Community % in the % in each Condition Rating % in each Elevation Interva % in
Yarra Conservatiot
Yarra Reserves
(WA)
1-2 2-3 34 4-5 5 200-300| 300-400| 400500
Shrublands; Allocasuarina campestris thtskeith scattered jam & casuaring 0.15% | 0.081 | 0.016 0.133 0.020
Shrublands; bowgada & jam scrub 0.67% 0.416 | 0.063 | 0.035 0.668 0.2
Shrublands; bowgada & jam scrub with scattered York gum 0.01% 0.007 0.007 0.1
Shrublands; bowgada & jam sbtrwith scattered York gum & red mallee 0.32% | 0.050| 0.101 | 0.026 | 0.016 0.234 0.086 0.0
Shrublands; bowgada and associated spp. scrub 0.41% N/A N/A N/A N/A N/A 0.409 17.0
Shrublands; bowgada scrub with scattered York gum 0.13% N/A N/A N/A N/A N/A 0.103 | 0.027 130.3
Shrublands; bowgada, jam and Melaleuca uncinata thicket 1.65% 0.353 | 0.979| 0.123| 0.008 0.090 1.557 0.0
Shrublands; casuarina & dryandra thicket with wandoo and powderbark| 0.33% N/A N/A N/A N/A N/A 0.327 18.9
wandoo
Shrublands; casuarigamelaleuca thicket 1.47% N/A N/A N/A N/A N/A 1.021 0.381 0.067 1.9
Shrublands; dodonaea scrub 0.14% N/A N/A N/A N/A N/A 0.136
Shrublands; Dryandra quercifolia & Eucalytpus spp. thicket 0.23% N/A N/A N/A N/A N/A 0.229 18.2
Shrublands; mallee & caarina thicket 9.18% 1.081| 0.955| 0.827 | 0.075 0.258 8.67 0.257 1.4
Shrublands; Melaeuca thyioides thicket 0.14% 0.072 0.066 0.076 15.6
Shrublands; scrubeath on lateritic sandplain in the central Geraldton 1.01% | 0.100| 0.016 1.014 10.0
Sandplain Region
Shrublands; scrubeath on lateritic sandplain in the southern Geraldton 1.66% | 0.996| 0.348 | 0.085| 0.026 | 0.001 | 0.567 1.088 10.0
Sandplain Region
Shrublands; scrubeath on sandplain 0.21% N/A N/A N/A N/A N/A 0.003 | 0.207 30.7
Shrublands; scrubeath on yellow sandplain banksiglomelum alliance in | 0.06% N/A N/A N/A N/A N/A 0.055 46.5
the Geraldton Sandplain & AveWwheatbelt Regions
Succulent steppe with open woodland & thicket; york gum over Melaleuc| 0.65% N/A N/A N/A N/A N/A 0.647 17.8

thyiodes & samphire
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Table 2 continued

Vegetation Community % in the % in each Condition Rating % in each Elevation Interva % in
Yarra Conservatiot
Yarra Reserves

(WA)
1-2 2-3 3-4 4-5 5 200-300| 300400 | 400-500

Succulent steppe with scrub; teat(dtelaleuca thyioides?) over samphire 0.01% N/A N/A N/A N/A N/A 0.011 10.5

Succulent steppe with thicket; Melaleuca thyoides over samphire 5.17% | 0.009| 1.719 | 0.064 | 0.052 5171 0.003 2.5

Succulent steppe with woodland and thicket; york gum over Melaleuc 20.07% | 0.583| 0.078 | 0.029| 0.134 20.05 | 0.018 4.3

thyoides & samphire

Succulent steppe; saltbush 0.05% N/A N/A N/A N/A N/A 0.049 1.6

Succulent steppe; saltbush & samphire 0.36% N/A N/A N/A N/A N/A 0.360 0.0

Succulent steppe; samphire 0.002% | N/A N/A N/A N/A N/A 0.002 11.0
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3.3.1 SPECIES

An overall species list was not compiled for the Yarra Yarra catchment as it was not
considered a useful tool for the management or revegetation of remnants in individual
sub catchments and would have containedxdremely large number of species. A wide
variety of previous studies have been conducted on the sub catchment scale or a more
focused area which contain specific species lists representative of the remnant vegetation.
A list of the reports available leting to each sub catchment can be found in the GIS
database. Information provided in the database includes a short summary on the report
contents in addition to general information on title, author and where the report can be
obtained. Tabular data frothe reports on individual remnants in the Glamoff,
Goodlands, Jibberding, Geranium Rock, Lake Goorley, Bywaters, 36, cDitigo,

Lower Darling Creek and 56 is also available in the GIS system.

3.3.2 WEEDS

In many remnants, the understorey vegetatmmained a large percentage of grassy

weed species. These weeds appeared to have entered the remnants mainly from the
surrounding pastures and have colonised in the understorey, especially where it has been
disturbed by stock grazing. However, weed iimasvas not considered a major overall
problem within remnants, with highly invasive weeds not widely recorded.

3.3.3 THREATENED EcoLoGIicAL COMMUNITIES

The vegetation survey completed was a large scale broad brush assessment to ascertain
base information m remnant vegetation in the Yarra Yarra catchment. Rare and
threatened flora was not specifically assessed. The Department of Conservation and
Land Management (CALM) has data on threatened ecological communities for the Yarra
Yarra region. The issue ddre and threatened flora should be dealt with in the
management of specific remnants and the Department of Conservation and Land
Management should be contacted to obtain this information.

3.3.4 SUCCESSIONAL VEGETATION

Succession of vegetation commurstigie change from one community type to another)
is clearly evident in the Yarra Yarra Catchment. The progression of the succession
vegetation (ie samphire) is most obvious in areas where water logged woodlands have
been replaced by the lower growing sulents. It is less obvious in areas where the
samphire vegetation has replaced a lower growing vegetation type such as Melaleuca
shrublands or encroached on farmland that is no longer being cropped.

During the ground truthing it was difficult in someeas to discern where the boundary

of the succulent samphire vegetation as mapped by Beard had encroached on another
vegetation type unless there was clear evidence of tree deaths. The Yarra Yarra
Catchment has always had extensive areas of samphirdéntosegetation associated
with seasonally flooded margins and basins adjoining the Lake system. With very little
evidence of disturbance factors such as weeds and trampling these areas are given a
condition rating of 1 as they are considered to be stipé condition. The dilemma

about how to rate what appears to be pristine samphire vegetation in an area that may
have once been shrubland or woodland resulted in many of these samphire areas not
being given a condition rating. Areas where there wezarlyl tree deaths were given a
condition rating of 5.

The successional vegetation from woodland to samphire was most obvious in the valley
floors of the sukcatchments indicating these are the areas that are the most severely
affected by hydrological charg as a result of land clearing. By contrast the woodland
and shrubland vegetation associated with the lakes system (ie from Lake DeCourcey all
the way through to the Yarra Yarra Lakes) was mostly unaffected by encroachment of
samphire vegetation. Areasrrounding the lakes that showed evidence of successional
vegetation are narrow bunds of woodland vegetation often found between seasonally
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flooded basins at the bottom end of the subcatchments (valley floors) and the adjoining
lake. This indicates antated hydroperiod in the seasonally flooded basin is affecting
woodland vegetation close to the lakes.

Photo 2 :Vegetation intact Photo 3: Trees affected by Photo 4: Samphire enroaching
salinity, vegetation starting to  into woodland vegation.
degrade.

Woodland and shrubland vegetation surrounding the lakes away from these outlet zones
of the subcatchments was generally in good condition with no evidence of samphire
encroachment. This indicates that altered hydrology resulting from land gléasrhad
virtually no impact to date on the woody vegetation associated with the lakes.

B >

Photo 5 : Vegetation around salt lakes lookin¢  Photo 6 : Vegetation around salt lakes in the
from Goodlands Road Yarra Yarra Lake Sub catchment

3.4 QUALITY OF REMNANT VEGETATION

3.4.1 REMNANT VEGETATION CONDITION

Remnant vegetation was assessed for condition and each assessed remnant was assigned
an overall condition rating, based on the condition ratings developed by Trudgen, 1991
and modified by Keighery, 1998rown, 1999). The ratings and associated descriptions
are listed in Table 3 The data set (woody perennial 1996 vegetation, updated by
Agriculture WA) used to identify the remnant vegetation often does not detect severely
degraded or salt affected vege@ia. For example if the tree cover decreases or is lost
from a vegetation community the satellite imagery may not detect the remnant
vegetation, similarly samphire vegetation is not readily pick up. The data set obtained
from Agriculture WA was an imprement on the original data set with more samphire
vegetation being recognised from the orthophotos although it was still found to be
incomplete in some areas.
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Table 3: Remnant vegetation condition ratings.

Condition Rating | Description Photo Example

1-2 'Pristine' | Pristine or nearly so, no
obvious signs of
disturbance.

2-3 Excellent | Vegetation structure intact
disturbance affecting
individual species and
weeds are non aggressive
species.

3-4 | Verygood | Vegetation structure
altered, obvious signsf
disturbance.

4-5 Good Vegetation structure
significantly altered by
very obvious signs of
multiple disturbance.
Retains basic vegetation
structure or the ability to
regenerate.

5 Degraded | Basic vegetation structure
severely impacted by
disturbane. Scope for
regeneration but not to a
state approaching good
condition without intensive
management.

6 Completely | The structure of the No \egetation was recorded as
degraded | vegetation is no longer condition 6

intact and the area is
completely or almost
completely without native
species.

Over 64% of remnant vegetation assessed in the Yarra Yarra catchment was considered
to be in pristine or excellent condition (condition rating and 23). Only a very small
proportion (just over 1%) was degradedr{dition rating 5). No remnant vegetation
assessed was given a condition rating of 6. This is attributed to the previously discussed
reasons of the data set not detecting severely degraded vegetation or not accurately
determining the total area of thegetation and only a small proportion of the remnant
being identified and being selected out as less than 1 ha. Despite the Medium woodland
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community type being one of the most dominant within the Yarra Yarra catchment, it is
potentially the most degradedmmunity. The canopy cover of this vegetation decreases
and disappears through disturbances and the satellite imagery does not adequately sample
it. This emphasizes the importance of establishing base data to enable future
comparisions and to documemntther community transitions.

Sub catchments Campbells, Burakin and Yarra Yarra Lakes had the majority of their
vegetation classified as2.(in pristine condition). The overall condition of remnant
vegetation in the Geranium Rock sub catchment was exteWith all of the assessed
vegetation being classified as2land 23. Only 3 sub catchments recorded the poorest
condition rating of 5 (Sub catchment 38, Yarra Yarra Lakes and East Buntine).

A total of 2,282 ha of assessed remnant vegetation wassighad a condition rating.

A large proportion of not rated vegetation was located in the Lower Darling Creek and
Yarra Yarra Lake sub catchments (1099.8 and 493.8 ha). This vegetation was mainly
samphire vegetation located around the lakes edge oriassbwith salt affected land.

A condition rating was not assigned as there were two ways of assessing the condition,
based on the perception of the vegetation community. If the vegetation type was viewed
as samphire vegetation then its condition wagkat, however, if the vegetation type

was viewed to be York gum changed to samphire vegetation through some disturbance
then it was in a degraded condition. In some instances the samphire vegetation was
growing into a pasture area which made it difficalassign a rating to. Therefore,
vegetation in these situations were not given a condition rating (refer to Section 3.3.4
Succession).

Table 4: Area and percentage of assessed remnant vegetation for each condition
rating, in each of the 15 groundruthed sub catchments.

Ground truthed Area of Remnants with each Condition Rating (ha)
Sub catchment
1-2 2-3 34 4-5 5 Not rated
Campbells 771.6  100.7 80.7 28.4 0 0
Upper Darling 93.9 1134 256.8 299.6 0 0
Creek
Mid Darling Creek | 113.2 2545 238.9 39.6 0 94.8
15 43.2 100.4 161.9 91.5 0 13.7
16 39.9 376.6 630.1 1824 0 0
Goodlands 575.9 897.1 3780 1157 0 0
Jibberding 905.7 860.9 102.0 11.3 0 0
Burakin 797.8 2359 606.4 33.5 0 0
Geranium Rock 66.9 255.8 0 0 0 0
38 75.1 147.0 3534 14.2 106.8 0
47 826.5 1506.0 161.6 31.9 0 72.2
48 389.6 749.0 2076.2 193.2 0 508.2
Lower Darling 100.8 3143.6 547.7 4326 0 1099.8
Creek
Yarra Yarra Lake | 2639.0 521.6 669.5 3104 100.3 493.8
East Buntine 449.6 5785 308.0 202.8 24.8 0
Total 7887.7 98400 6570.2 1986.1 236.9 2282.5
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Several environmental factors potentially pose a threat to remnant vegetation. These
include salinity, water and wind erosion, loss aif fertility and structure, stock grazing

and weed invasion, plus many others. The major threats to vegetation in the Yarra Yarra
catchment are discussed below.

1.

Salinity and Water logging

Water logging is one of the most critical environmental problemind agricultural
areas. Itis caused by replacing deepted native plants with shallesoted crops
and pastures (Agriculture Wét al, 1996). More rainfall passes below the root
zone and accumulates as groundwater so that the watertables riggrodrgwvater
mobilises natural salts in the soil as it rises and carries them towards the surface,
eventually degrading land and streams (Agriculture &Y/Al, 1996).

Stock grazing

Stock access to remnant vegetation causes extensive damage, primargi thro
grazing and trampling of the understorey and regenerating seedlings. Larger shrubs
and trees are less prone to direct damage in comparison to seedling, although
ringbarking and root trampling can cause severe damage in heavy grazing. Stock
grazing wa also found to cause the introduction of weeds and erosion associated
with trampling (Orsini, 1996).

Weed invasion

Grassy weeds compete with native understorey species and outcompete natives as
they rapidly establish in the understorey due to degradation by stock of natural
vegetation. Grassy weeds generally enter remnants from pastures.

»

Photo 8 : Grassy weeds present in a remnant adjacent to pasture.
Size of remnants

Small scattered remnants lealess species diversity and are potentially not as

efficient at hydrological functions (such as evapotranspiration and groundwater
recharge). They may also be more susceptible to degradation through stock grazing
and other threats. The edge effect #bahore prominent in smaller remnants.
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5. Position in the landscape

The low lying areas of remnant vegetation (valley floors and wetlands) are
considered to be most at risk of salinity and water logging as groundwaters
approach and/or discharge at the stefaln the Yarra Yarra catchment, the
vegetation in the valley floors of the sub catchments are most affected or under
threat from salinity. However, the peripheral vegetation of the actual lakes (ie:
Yarra Yarra Lakes) did not appear to be sufferingnftbe effects of salinity or
other hydrological changes such as increased drainage (ie: it was in quite good
condition).

3.4.2 REMNANT VEGETATION CONDITION AND
POSITION IN THE LANDSCAPE

The condition of the remnant vegetation in relation to their posititine landscape are
summarised into three elevation intervals (300, 300400 and 406600m above sea
level) in Table 4 below. Contour data was missing for parts of sub catchment 48 and
Yarra Yarra Lake and the remnant vegetation could not be acgudatigled into the
elevation intervals and were excluded.

Overall, remnant vegetation assessed in the low elevation intervaB@)Mhad less
vegetation classified as conditior2land 23 (922.1 and 3601.6 ha, respectively)
compared to the medium ekgion interval (2378.4 and 4046.5 ha, respectively). There
was no vegetation classified as condition 5 in the medium elevation interval, where as
2% (202.9 ha) of remnant vegetation recorded the lowest condition in the low elevation
interval. This trendilso applied for vegetation with a rating 654 No remnant

vegetation was given a condition rating in the highest elevation intervab@Dn).

In the low elevation interval, 6 out of the 13 sub catchments assessed, had the majority of
their remnantegetation classified as good (condition rating) 2r excellent (condition

rating 22). Sub catchment 38 had approximately 15% of its low lying vegetation rated

as 5 (severely degraded). All of the low lying vegetation in the Burakin sub catchment
wasgiven a condition rating of-8. The Upper Darling Creek and sub catchment 15 had
most of their low lying vegetation rated a%4 In the medium elevation interval, 9 out

of the 13 sub catchments had the majority of their vegetation rated as goodlmmexc

Upper darling creek, sub catchment 15 and 38 had the majority of their medium
positioned vegetation rated a=l3 Sub catchments 38, Jibberding and Geranium Rock

had no medium positioned vegetation in a degraded conditibro(% ratings).

Burakin and Goodlands sub catchments were the only sub catchments to have vegetation
in the highest elevation interval, although these remnants were not assigned a condition
rating.

Remnant vegetation in low lying valley floors was found to be more siiisieciat

salinity and are at greater risk to this form of degradation. Although this pattern was
observed overall in comparing the low lying vegetation to the medium lying vegetation,
it was not as obvious on the sub catchment basis. This may be atttibtite position

of the sub catchments within the Yarra Yarra catchment, with sub catchments at the
bottom of the catchment and the ridge divides not exceeding 400m in elevation and
therefore no vegetation was classified in the highest elevation intdralentire

catchment is very flat with only a 65m drop in elevation from one end to the other, which
may also affect this relationship. ldeally, approximately the same amount of vegetation
should be assessed within each elevation class to give a ncoratagicture, however,

due to the previously discussed factors this was not possible in this survey.
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Table 5 : Area of remnant vegetation with condition ratings in three elevation classes.

Sub catchment

Elevation 200300

Elevation 300400

Elevation 4@-500

1-2 2-3 3-4 4-5 5 Un- 1-2 2-3 3-4 4-5 5 Un- 1-2 2-3 34 4-5 5 Un-
rated rated rated
Campbells 661.8 48.9 62.5 23.9 0.0 0.0 109.8 51.8 18.2 4.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Upper Darling | 0.0 4.2 1258 2746 713 0.0 93.9 109.2 131.0 25.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Creek
Mid Darling 51.7 96.3 21.0 1.2 0.0 94.8 61.5 158.2 130.7 384 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Creek
15 0.0 38.0 13.3 70.4 0.0 13.7 43.2 62.4 1486 21.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
16 0.0 62.2 263.6 1353 0.0 128.1 | 39.9 3144 2402 47.1 0.0 114.3 | 0.0 0.0 0.0 0.0 0.0 0.0
Goodlands 155.6 0.0 0.0 0.0 0.0 155.0 | 4203 897.1 378.0 1157 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15.6
Jibberding 51.3 2477 78.1 11.3 0.0 1946 | 854.4 613.2 239 0.0 0.0 250.4 | 0.0 0.0 0.0 0.0 0.0 0.0
Burakin 0.0 0.0 0.0 13.7 0.0 142.0 | 797.8 2359 606.4 19.8 0.0 523.1 | 0.0 0.0 0.0 0.0 0.0 90.2
Geranium Rock | 0.0 0.0 0.0 0.0 0.0 0.0 66.9 2558 0.0 0.0 0.0 188.9 | 0.0 0.0 0.0 0.0 0.0 0.0
38 0.0 0.0 5.1 14.2 106.8 11.8 75.1 147.0 3483 0.0 0.0 54.2 0.0 0.0 0.0 0.0 0.0 0.0
47 0.0 242.8 60.7 27.4 0.0 74.4 826.5 1263.2 1009 45 0.0 74.3 0.0 0.0 0.0 0.0 0.0 0.0
48 Limited contour data available.
Lower Darling | 1.7 2653.7 204.6 404 0.0 1417.4 | 99.1 389.9 343.1 28.6 0.0 131.3 | 0.0 0.0 0.0 0.0 0.0 0.0
Creek
YarraYarra Lake | Limited contour data available.
East Buntine | 0.0 207.8 2559 148.1 248 146.6 | 4496 370.7 52.1 54.7 0.0 74.4 0.0 0.0 0.0 0.0 0.0 0.0
Overall 922.1 3601.6 1090.6 1124.1 202.9 2378.4 | 4046.5 4868.8 2521.4 359.4 0.0 1410.9 | 0.0 0.0 0.0 0.0 0.0 105.8
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3.5 VEGETATION RISk

One of the key outcomes of this study was to
also assign a vegetation risk factor to aide in decision making regarding the management
of remnants within the Yarra Yarra Chtoent.

Possible threats and the stability of the vegetation need to be considered in setting
management priorities. The key threat (but not the only one) to remnant vegetation in the
Yarra Yarra catchment is that of water logging. Both threats anditstahély change

with or without active intervention

Table 6: Vegetation Risk

Stability Status (relates to condition)

Improving Stable Degrading
Threat | Currently Moderate risk | High risk
Status | Threatened
Not Very low risk | Low risk
Threatened

Using this matrix we can see that vegetation of a good condition, not at risk of water
logging (ie high in the landscape) would be considered very low to low risk and would
not be considered a high priority for management. On the other hand vegetation of a
poorer quality lower in the landscape is at greater risk of irreversible damage.

Vegetation that is potentially at risk of water logging (ie: low in the landscape) and that is
not typically present in water logged areas (ie: succulent steppe vegetatiod dreu

lakes has been eliminated) has been mapped within the Yarra Yarra Catchment (Map 4).

3.6 SETTING PRIORITIES FOR MANAGEMENT

The distribution and representativeness of vegetation communities are important
considerations in vegetation conservation ar@hagement particularly in relation to
setting priorities.

1 Representativeness was assessed as a percentage of the total vegetation type within
each of the following classes

1 percentage of vegetation type protected (ie within a reserve) for the entire state
(Hopkinset al1996.

percentage of the vegetation type within the Yarra Yarra Catchment

1 percentage of the vegetation type within three elevation classes the lower in the
landscape the more vulnerable it is to the most dominant threat, waterlogging.

1 percetage vegetation type in each condition range

Table 7: Vegetation community representativengégomposite ratings
Reserves within WA

Poorly representeqd Well Represented

Remnants Poorly represented A C
within the

Yarra Yarra Well represeted B D
Catchement
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I n conservation ter ms, communi ties with
6D6 communities are of | east concern.

It is possible to combine both the risk and the representativeness matrixes to determine
priorities for conservation. 1@e these priorities have been determined it is possible to
prepare a management response for each remnant.

Once the moderate to high risk remnants have been identified it may be necessary to
prioritise remnants to preserve. The criteria we have usebiddrasis of this assessment
is the representativeness of the community both within the Yarra Yarra Catchment and
within conservation reserves in WA.

Using the above analysis the following vegetation types were determined to be most
vulnerable and shouldelconsidered as priorities for management.

1 Mosaic: Medium woodland; York Gum/shrublands; Allocasuarina campestris

I Mosaic: Low woodland: Allocasuarina heugeliana over mallee and acacia
scrub/Allocasuarina campestris thicket

1 Mosaic: Shrublands; Shrublandamnj scrub with scattered York gum in the valleys
[/Allocasuarina campestris thicket

1  Shrublands; Allocasuarina campestris thickets with scattered jam & casuarina
1  Shrublands; bowgada & jam scrub with scattered York gum & red mallee

Each one of the above comnitigs is represented in the lower elevation interval and is
not represented in conservation reserves in WA. All of the above had remnants in the
medium elevation but no remnants in the higher elevations. These vegetation
communities were located in themth-west section of the Yarra Yarra Catchment and
are shown in Map 5.

Map 4- Veg at risk
Map 5- Vulnerable Veg Map

rati

n
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3.7 MANAGEMENT CONSIDERAT IONS

3. 7.1 INTEGRATED APPROACH TOMANAGEMENT

Priority levels for management recommendations are based amalsehjectives:

1 minimising land degradation;

1 conserving a range of native species representative of the flora of the area;
1 conserving a representative range of plant communities in the catchment;
1

protecting healthy remnants with low disturbance levelsioripy to degraded
remnants;

1 protecting a minimum amount of native vegetation on each property for nature
conservation (Read, 1992).

3.7.2 Connecting Remnant Vegetation
Criteria for linking remnant vegetation with revegetated corridors:

1 proximity to otheremnants (single remnant or multiple remnants, road
reserves/corridors).

1 potential size of remnants (ie: possibly no point in putting a lot of effort and funding
into connecting two remnants that still create only a small sized remnant).

condition of theecemnants

vegetation community types (similar or dissimilar).

3.7.3FENCING OF REMNANT VEGETATION

Fencing is considered to be one of the most important management activities, which
would have immediate results in terms of regenerating of native flora.ingeery
remnant, on each farm would prove to be a huge, costly and potentially unrealistic task,
which leads to the formation of fencing priorities. Fencing of a remnant may not be
necessary if it is unlikely to be grazed.

One of the major causes of reant degradation is stock grazing. Degradation is visible
from the high incidence of grassy weeds and a reduction in native understorey species.
The effect of stock grazing includes:

9 limited or no regeneration, as seedlings are eliminated as soon asdtmgduced;
1 depletion of the soil seed bank over time;

9 increased disturbance through ground compaction, trampling and nutrient
enrichment of the soil (Read, 1992).

The fencing of remnants prevents stock access, which limits degradation and allows
naturd regeneration of the vegetation.

3.7.4DRAINAGE

Drainage is used throughout the wheat belt to protect arable land but it can be employed
to equally to protect remnant vegetation. Consideration for the type and design of the
drain will be site dependenOne example of the use of drainage to protect remnant
vegetation is at Lake Toolibin not only from rising groundwater but also to prevent saline
water entering what is a fresh water lake system. At Lake Toolibin the drains have been
designed to carryxeess and saline water around the perimeter of the lake conveying it to
a saline lake system further down stream.

Drainge into the the Yarra Yarra lake system has been proposed as a method for tackling
the rising water and associated salinity in this atéawever, there is concern that the
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increase in surface water from drainage into the lakes will decrease the amount of
groundwater evaporation, as the salt crust on the surface of the lakes acts as a wick
drawing up more groundwater. The increased volafwirface and ground water may
cause the Yarra Yarra Lake to overflow into the Moore River catchment, affecting the
hydrology of this region aswell.

The tidal period of the lakes should not vary significantly with the increased amount of
water, as theurface water is predicted to evaporate. Therefore there should be no
enroachment into the fringing vegetation. The succulent steppe with woodland
vegetation located between the small lakes at the catchment outflow areas act as bunds.
The concept of uising drainage to remove saline water from arable land in the Yarra
Yarra catchment requires further investigation to assess the potential impact of increased
volumes of saline water entering this system.

Photo 9: An example of drainage in the Good&dib catchment

3.8 LAKE SYSTEM

The salinity level of Mongers Lake and Lake DeCourcey was analysed from water
samples collected from free standing water. This assessment was undertakén on 19
August 2001. The salinity level was 130,0@&/cm for Monges Lake and 77,000

nS/cm for Lake DeCourcey. Mongers Lake and Lake DeCourcey are classified as
hypersaline and polysaline, receptively. The salinity level of the lakes may vary with the
season and when the lakes dry out the salinity level increases lirgpwess undertaken

at the end of winter when the salinity level is at its lowest. In general, the lakes of the
catchment would be classified as hypersaline.

A literature search was conducted on the lake system to determine what types flora and
fauna ardypically found in lakes of different salinities levels (Appendix 3). Table *
summaries the results of this search and outlines the characteristics of the lakes. The
vertebrates, invertebrates and macrophytes of the hypersaline category would be
characteistics of the lakes in the Yarra Yarra (Table 6). Limited species typical of the
polysaline category may also be found. The lakes in this system are termed salt pans (or
evaporative basins) and are dry for part of the year, particularly in summer.

Congquently the biological components stated in the table below are ephemeral and
would only be found in the lakes at certain times of the year.
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Table 8: Ecology of changing salinity for non tidal saline wetlands.

Terms Meiomesosaline Hyposaline Mesosalne Polysaline Hypersaline
Salinity Range ppm 1,000i 3,000 3,0007 20,000 20,0001 50,000 50,000i 100,000 > 100,000
Diversity High High Moderate Reduced Low
Vertebrates Frogs numerous, Frogs uncommon Estuarine fish species (black One or two fish species present ¢ Waders very common
numerous fish species bream Acanthopagrus butchejji  ChrinodonandAtherinosoma
(eg. minnowsGalaxiella numerous bird species (eg. blact generaGalaxias maculatus
spp, western pygmy ducks) Waders very common (edilts,
perch,Edelia vittata) avocets)
Invertebrates Numerous crustaceae  Few crustaceae, Shield Rotifera Brachionus, Artemia/Parartemisstart. Some  Artemia common,
(eg. cladocerans, shrimp (Triopsspp) Hexaarthrg species oDiptera,isopod Trichoptera
isopods, amphipods, dominate Anostraca Parartemig crustaceaifHaloniscus searlei, (Symphytoneuria wheelgri
shrimps yabbies, Daphnia carinata Daphniopsis pusilla Austrochiltonia subtenujsat lowe
(Cheraxspp)), Alona sp. Daphniopsis australis range. Species of gastropod
damselfly, dragonflys Gladioferens spinosus Coxiellaat lower range
Mytilocypris splendida
Macrophytes Nardoo(Marsilea spp) Nardoo(Marsilea spp), Estuame speciesRuppiaspp. Rare clumps oRuppia, Lepilaena Upper range oRuppia,

Duckweed Lemnaspp.),
Water fern Azollaspp.),
PondweedFotamogeton
spp).

Water Ribbons
(Triglochin spp)

Sealges & rushes
(Baumeaspp.,Gahnia
trifida Juncusspp, Typha
domingensip

Water Ribbons
(Triglochin spp),
PondweedFotamogeton
spp),Ruppiaspp

Sedges & rushes
(Baumeaspp.,Gahnia
trifida, Juncusspp, Typha
domingensis

species

Lepilaena’(rarely seen)

Mainly green algad/Jlva,
Chaetomorpha

Estuarine species, green algae
diatoms, dinoflagellates

Filamentous green algae in small Dunaliella saling Carteria

numbers.
Diatoms and dinoflagellates
dominate biota

sp
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3.9 FAUNA ASSESSMENT

3.9.1 VEGETATION

The vegetation of the remnant in which the fauna assessment was undertaken consists of
two distinct vegetation communities. The York andh®al gum woodland is located to

the east of the pitfall trap transects, adjacent to the paddock area. The succulent steppe
(samphires and saltbushes) with an overstordyedfleucaspecies was observed at the

lakes edge and surrounding area. A notalaledsofCallitris preissiiwas present

towards the centre of the remnant. There were few understorey species, although the
remnant appeared not to have been grazed recently. The open areas were dominated by
Austrostipa flavescer(sative grass) species.

3.9.2 PITFALL TRAPS

A total of 48 faunal species were captured in the pitfall traps in the three survey periods
(Table 7). The two spring sampling times (Nov 1999 & 2000) recorded the highest
species diversity (31 and 26 species, respectively), compatiee kay 2000 sampling

time (8 species). 12 reptile species (geckos and skinks) were identified in sampling. 3
species of dunnarts were recorded, with the highest abundance being captured and
released in November 2000 (3 individuals). The highest nuoflreice were sampled

in the May 2000 survey (almost double the number recorded in the November 1999
survey), with no mice being observed in the Nov 2000 survey. Of interest, is the 2
species (6 individuals) of frogs observed in the May 2000.

Photo 12 : Ctenotus mimetes Photo 13 : Diplodactylus Photo 14 : Diplodactylus
pulcher granariensis rex



Part Three- Results and Discussion

Table 9 Species abundance in pitfall traps in the three sampling periods.

Species Comma Name Nov May Nov
1999 2000 2000
Pogona minor Bearded Dragon 1 1 2
Heteronotia binoei Binoebds Geck 1
Strophurus spinigerus Spiny-tailed Gecko 1
Strophurus granariensis Wheatbelt stone gecko 1
Strophurus strophurus Spiny tailed gecko
Lerista gerrardii 2 1
Lerista distingvenda 1
Ctenophorus caudicincus Skink 1
Ctenotus mimetes 4 4
Diplodactylus pulcher 1
Diplodactylus granariensis rex 1
Morethia butleri 1
Mus musculus House Mouse 16
Sminthopsis crassicaudata Fattailed Dunnart 1
Sminthopsis dolichura Little Long-tailed Dunnart 1 2
Sminthopsis granulipes Dunnart 1 1
Neobatrachus sutor Shoemaker Frog (?)
Neobatrachus sp Burrowing Frog
Wolf spider 12 11
Plate shield bug #1 10 11

Carob beetle
Ant

Tick

Shield bug #2
Trapdoor spider
Red hornet

> 100

Slater beetle

Black Wolf spider ?
Cricket
Grasshopper

Small wolf spider
Centipede

#3 sandy cow
Spider

Orb weaver spier
Brown beetle

Scorpion

P P P N O P P PN OO FP NMNMNDNOODNPEFP ONDN
o

Soldier ant
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=
o

Christmas beetle
Wasp

Moth

Stick insect
Centipede

Fang spider
Wood Cockroach
Red spider
Praying mantis
Black beetle

I I N N Y )

3.9.3ELLIOT TRAPS

The results of the elliot trapping was not tabulated as only one spikissrusculusr

house mouse) was caught in the first two sampling periods, with no species being caught
in the last sampling. It is worth noting that quite a large number ofwéce caught in

both the elliot and pitfall traps in the first and second survey (Nov 1999 and May 2000),
with this number decreasing over the 6 month period, with no mice caught in either the
elliot or pitfall traps in Nov, 2000.

3.9.4 AVIAN SURVEY

26 bird species were identified belonging to 18 different families in the remnant
vegetation surrounding Lake Goorley. The bird species together with their common
name and family are listed in Appendix 4.



Conclusion

CONCLUSION

This report describes collected and dathbase line data on the remnant vegetation and
fauna of the Yarra Yarra Catchment. It is intended to be used by Landcare and
Management Groups as a starting point for the successful management of the biological
resources of this region.

Through thisstudy the vegetation communities, areas and condition were assessed.
Information was also collected on land tenure, remnant fencing, successional vegetation
and areas of vegetation that is potentially at risk of salinity. Beards vegetation mapping
was aknowledged to be an accurate data set for use in this re@ieer. 64% of remnant
vegetation assessed in the Yarra Yarra catchment was considered to be in pristine or
excellent condition, with only a very small proportion (just over 1%) being degraded.
Succession of vegetation communities (ie change from one community type to another)
is clearly evident in the Yarra Yarra Catchment. The successional vegetation from
woodland to samphire was most obvious in the valley floors of theaighments

indicating these are the areas that are the most severely affected by hydrological changes
as a result of land clearing. By contrast the woodland and shrubland vegetation
associated with the lakes system was mostly unaffected by encroachment of samphire
vegetation

Vegetation distribution, representativeness and condition are the most important
considerations in vegetation conservation and management, specifically in regard to
setting priorities. This report provides the background statistics and the processiby wh
to assess remnant vegetation status to establish conservation priorities for individual
remnants and vegetation over a sub catchment basis. The main management
considerations were also outlined to provide initial information of issues facing the Yarra
Yarra Catchment.

The subsequent stages in the Yarra Yarra Catchment Project can now be undertaken.
These include further field work to prepare Sub catchment Management Plans which
outline specific strategies to conserve their biological resources drahalyze methods

to deal with salinity
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APPENDIX 1 : PROCEDURE FOR DETERMINING

REMNANT VEGETATION FROM THE LANDSAT SATELLITE

IMAGE

PART A - PROCESS TO POLYGONIZELANDSAT WOODY

10.
11.
12.

VEGETATION IMAGE.
LoadVeggrid limit analysis properties to display.

Use the map calculator to divide by one and save as grid this will reduce the size of
the dataset to a manageable level.

Convert the grid created in point 2 to a shapefile. Call theefita "step. Shi
Use gee processing wizard to dissolvstépl. Shpby grid code.

Delete unwanted polygons. This will leave a shapefile with the polygonized
remnant vegetation blocks.

Use gee processing wizard to clip the polygons to the sub catciifnoundaries.
Call the shapefileclipstep. Shh

Use vector transformations to explode the p
s h a p estepl.ISh . fi

Use WG public to assign area is to these polygons.
Delete polygons of less than hectares in.area

Fill in any obvious holes in polygons.

Re-calculate area is using WG tools.

Use Mila tools to create a unique identification for each polygons, name the ID field
"Poly _Id". Syntax: "Bell" +recno. As string. Where "Bell" is a unique code for
each sub dahment.

PART B - ASSIGN THE BEARD VEGETATION TYPES TO

WOODY VEGETATION POLYGONS.

Usethegeopr ocessing wizard ansgtepil.pCaBhpoBeard n
t hi sstfep2. $hpo

Use the tool polygon to centriod to generate centriods for all thequdygn A st ep 2.
S h p bhefileisauttn a mesdt epi2 _PT. Shpo

Usethegeopr ocessing wizard spat btegpl.Shfioitno t o assi
fis t e p2 _ P ThisBrbcpss will attach the overall area of the remnant vegetation
stand to centriod shaplef (step2_PT.SHp Rename the area field to stand _ area.

Loadiivegst rusipgpgeeBPhpaéessi ng swiem2 dRRFngSgro i
the fields invegstripwith vegstripand cal | t hceentesuShpnt fil e i

Use the pseudspatial join tool button o j oi n t he cceennttr. oSdh psoh apef |
t ostefi2.Sh . This process will attach the over :
to each vegetation type within the stand. Syntax Poly _ID +" " +veg _ assoc.as

string. Note to make this process work biitbmes must be active in the view, use

the Mila tool to add record numbers to both tables highlight the record number field

in both tsdcpPehpacmake @énd use the tool

Create new fstep2.3hp w( ¢ &li In tt thies fifnétekel d di sol ) a
fields veg _ assoc and Poly _ ID into it, separate the two fields by *_". Dissolve the
pol ygoses2.Shin uisi ng t hi s nestep3fdhge.l d, call this



7. Loadvegtemp. ShpUseinthegeopr ocessi ng siem3withtep@ge 0
vegtempshpusing thevegtemields. Call this shapefilE st ep3a. Shpo

8. Use the overlay attribute tool to update the field8 i t e p 3 with th&valpes
f r ostep AiSh . Update the following fields:

1 map ID, cell no,
Beard num
Beard area
grid code

veg coa
ms250k

veg assoc

H. code
super group
Ibl_load

area
perimeter
Study area
Warms_numb
Beard code
Description
Stand_area
Poly_id

9. Use WG tools to realculate the area for each vegetation type, then calculate the
percentage area for each vegetation type. thiséollowing field names:

= =4 4 A4 -8 -4 A -8 -4 -2 -5 -4 -2 -8 -8 -2 -»

i St area_ha
1 Area_ha

1 %ofstand.



APPENDIX 2 - AN EXAMPLE OF THE FIE LD DATA SHEET

Subcatchment | Vegetation| Vegetation Dominant species | Vegetation Management issues Comments/Photo Numb

structure unij community condition

Fenced
Stock Present
Connectiorto

other

Remnant|Transect

Number |Number




APPENDIX 3 - AREA OF REMNANT VEGETATION WITHIN

EACH SUB CATCHMENT ON PRIVATE LAND AND R ESERVES

Area of remnant % of remnant Area of remnant % of remnant Total area of
vegetation in vegetation in vegetation in private vegetation in remnant
Sub catchment reserves (ha) reserves land (ha) private land vegetation (ha)
Morawa 2334 2.069 18.5 0.016 2352.5
2 4.7 0.004 1457.9 1.292 1462.6
3 1844 1.634 1469.5 1.302 3313.5
Campbells 792.8 0.703 228.2 0.202 1021
5 2565.8 2.274 668.1 0.592 3233.9
6 0 0.000 3470.7 3.076 3470.7
7 1.7 0.002 275.7 0.244 277.4
Upper Darling Creek 144.7 0.128 709.3 0.629 854
Perenijori 344.5 0.305 1035.5 0.918 1380
10 0 0.000 376.5 0.334 376.5
East Three Springs 0 0.000 1685.8 1.494 1685.8
12 0 0.000 225.7 0.200 225.7
19 527.5 0.468 586.1 0.519 1113.6
Mid Darling Creek 221.8 0.197 620.3 0.550 842.1
15 16.1 0.014 513.9 0.455 530
16 168.8 0.150 1284.6 1.139 1453.4
17 4.3 0.004 873.8 0.774 878.1
Glamoff 34.4 0.030 1428.7 1.266 1463.1
19 172.2 0.153 1055.9 0.936 1228.1
Goodlands 0 0.000 2477.8 2.196 2477.8
Jibberding 299.2 0.265 2025.7 1.795 2324.9
22 22.7 0.020 826.8 0.733 849.5
Lake De Courcy North 47.7 0.042 466.1 0.413 513.8
Lake Hillman 179.4 0.159 379.7 0.337 559.1
Lake De Courcy South 55.8 0.049 746.6 0.662 802.4
Kulja 149.1 0.132 884.6 0.784 1033.7
Burakin 913 0.809 1515.9 1.344 2428.9
28 69.3 0.061 1948.2 1.727 2017.5
29 95.1 0.084 651.1 0.577 746.2
30 57.7 0.051 385.4 0.342 443.1
31 0.000 0.000 N/A
Geranium Rock 80.9 0.072 430.7 0.382 511.6
Lake Goorley 29.3 0.026 3706 3.285 3735.3
Xantipe 38.4 0.034 2439.9 2.163 2478.3
Bywaters 0 0.000 1037.1 0.919 1037.1
36 42.9 0.038 3789.7 3.359 3832.6
37 26.5 0.023 2469.2 2.189 2495.7
38 261.9 0.232 500.6 0.444 762.5
Bellaranga 1202.3 1.066 2599.8 2.304 3802.1
40 0 0.000 3000.4 2.659 3000.4
41 18.3 0.016 1144.2 1.014 1162.5
42 577.9 0.512 4614.2 4.090 5192.1
43 1055.2 0.935 5690.1 5.043 6745.3
Pastural 0.000 0.000 N/A
45 1938.6 1.718 1178.9 1.045 3117.5
46 1.6 0.001 1301.5 1.154 1303.1
47 598.8 0.531 2075.9 1.840 2674.7
48 1480.1 1.312 3465.4 3.071 4945.5
Collier - Dingo 0 0.000 1236.9 1.096 1236.9
Lower Darling Creek 5501.6 4.876 171.8 0.152 5673.4
Yarra Yarra Lake 3002.4 2.661 2035.5 1.804 5037.9
Three Springs 16.6 0.015 2174.3 1.927 2190.9
53 112.3 0.100 1454.1 1.289 1566.4
54 106.4 0.094 3550.1 3.147 3656.5
East Buntine 445.5 0.395 1339.2 1.187 1784.7
56 1687.6 1.496 1835.9 1.627 3523.5
Yarra Yarra Catchment 29291.4 - 83534.0 - 112825.4
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BIRD LIST FOR 28/5/0071 29/5/00

Anatidae (swans, geese and ducks)

Australian Wood Duck

Chenonetta jubata

Accipitridae (kites, hawks and eagles)

WedgeTailed Eagle

Aquila audax

Charadriidae (lapwings and plovers)

Banded Lapwing

Vanellus tricolor

Columbidae (pigeons and doves)

Crested Pigeon

Common Bronzewing

Ocyphaps lophotes
Phaps chalcoptera

Cacatuidae (cockatoos)
Galah

Corella sp.

Cacatua roseicapilla

Cacatua sp.

Psittacidae (lorikeets and parrots)

Australian Ringneck (Twentgight Parrot)

Barnadius zonarius

Cuculidae (cuckoos)

Hor sfi el-dubkeo Br onz e

Chrysococcyx basalis

Tytonidae (barn owls)

Barn Owl

Tyto alba

Aegothelidae (owlet-nightjars)

Australian Owletnightjar

Aegotheles cristatus

Maluridae (fairy-wrens)

White-winged Fairywren

Malurus leucopterus

Pardalotidae (pardalotes)
Striated Pardalote

Yellow-rumped Thornbill

Pardalotus striatus

Acanthiza chrysorrhoa

Meliphagidae (honeyeaters)

Spiny-cheeked Honeyeater
Singing Honeyeater
Yellow-throated Miner

Red Wattlebird

Acanthagenys rufogularis
Lichenostomus virescens
Manoria flavigula

Anthochaera chrysoptera

Petroicidae (Australian robins)

Redcapped Robin

Petroica muticolor

Pachycephalidae (whistlers)
Grey Shrike Thrush

Colluricincla harmonica




Dicruridae (flycatchers)

Magpielark
Willie Wagtail
Grey Fantalil

Grallina cyanoleuca
Rhipidura leucophrys
Rhipidura fuliginosa

Artamidae (woodswallows)
Grey Butchebird

Cracticus torquatus

Corvidae (ravens and crows)

Australian Raven

Corvus coronoides

Hirundinidae (swallows)

Welcome Swallow

Hirundo neoxena
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Outfall Area of Five Drains
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INTRODUCTION

The Yarra Yarra catchment covers an area of 4,258,102ha with approximately 1,000,000
ha being agricultural land. The catchment is internally drained into the Yarra Yarra lakes
system, which cover 220,800 ha and stretch over 300 km. It is an ephemeral saline playa
system. The main lakes only occasionally (ie once every several years) contain free
surface water. The lake system was saline pre-clearing. The smaller tributary wetlands
and low points in the catchment contain chains of salt lakes linked by samphire-dominated

depressions while the larger expanses of the main system have a thick salt layer.

Deep drainage 1s being used across the wheatbelt of Western Australia as a means to lower
the groundwater aquifer and reclaim arable land. Saline ground water in the Yarra Yarra
catchment is a result of clearing deep-rooted native perennial vegetation for agriculture.
Ground water levels have risen over time resulting in salt scalds on the landscape and
localized deaths of low lying vegetation. Annual recharge of the ground water in the Yarra
Yarra is extremely low due to low rainfalls and high evaporation rates. The ancient
geology of the area also means that the ground water aquifer is restricted in some areas.
The Yarra Yarra Catchment Group is undertaking an extensive program of drilling and
monitoring bores across the catchment that will provide some insight into the movement

(and containment) of groundwater in the catchment.

This evaluation has utilised the guidelines for assessment of saline drainage developed by
Regeneration Technology and Actis Environmental for the Department of Conservation
Land Management. The guidelines were developed specifically for the Nyabing catchment
with the view that they could be used to evaluate drainage proposals elsewhere in the
wheat belt of Western Australia. The assessment guidelines used for the Nyabing
catchment were developed to examine the downstream impacts of saline drainage on nature
conservation. The Nyabing impact assessment requires the identification of both the
primary and final receiving wetland, which for most areas in the south west of Western

Australia will be a river system.

In the Yarra Yarra catchment the primary receiving wetland for drainage discharge are low
lying valley floors which are a series of ephemeral lakes and samphire depressions. The
final receiving wetland are the 300km of salt lakes of the Yarra Yarra lakes system. Large
volumes of water have been recorded as being discharged from the drains, however with
the exception of small areas of localized flooding there is no evidence that the water is
transported any distance beyond the discharge point of the drain. Low rain fall (334mm)

and high evaporation rates recorded to be in excess of 2.5m per annum (Bureau of

Drainage Evaluation 5
Regeneration Technology Pry Lid, November 2004
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Meteorology) in the Yarra Yarra Catchment results in the discharge water not being

transported beyond the valley floors.

N

[ Yara Yarra Lakes System

N Drains
[ Yarra Yarra Catfchment

Drain Locatiors

Yasra Yarra —
Caichment Group
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Five deep drains in the Yarra Yarra Catchment were targeted for this study. Locations of
the drains are shown in Map 1 they are a representative sample of drains being constructed

within the Yarra Yarra catchment. The five drains are:

1) Youangarra (Stanley) in the Goodlands area. this drain was the subject of previous

monitoring that was undertaken in 2003.
2) Belaranga (Sasse and Moffitt).
3) Burakin (Nixon):

4) Perenjori (Solomon) At the time of monitoring this drain had not yet been dug and soil
and water samples were taken from the end point (ie the lake) and from monitoring

bores further up in the catchment.

5) Jibberding. This drain was constructed to remove ground water that had risen to the

surface the flooded Jibberding Hall Rd that was impassable for a number of years.

MONITORING METHODS

VEGETATION
Vegetation type along the length of the drain was recorded using dominant species as the
indicator. A 500m buffer along the entire length of the drain was mapped for vegetation

using field notes and aerial photography in Areview.

All mapped areas were caleulated from shape files held by the Yarra Yarra Catchment
Group m Arcview. Climatic data was down loaded from the Bureau of Meteorology web

site. All sampling points were located using a hand held GPS.

SoiL AND WATER SAMPLES
Each of the drains was visited on at least two occasions during the winter of 2004, Water
samples were collected from three locations along the drain, 1) the starting point of the
drain, 2) a midway point along the drain, and 3) from the end point of the drain and if
possible a sample was also taken from the receiving wetland. Soil samples were taken
from the shoreline of the primary receiving wetland near the end point of the drain from the
surface and a depth of 30em, which represented a change in the soil structure/type (the b
horizon). All soil and water samples were stored in a refrigerated container and delivered
to SGS Environmental (NATA accredited laboratory) within 2 day of collection for

analysis.

. |
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All samples were analysed for the following:
pH.

Conductivity,

Sodium (Na).

Caleium (Ca),

Magnesium (Mg).

Chloride (Cl),

Sulphate (SOy),

Total nitrogen (N), and

Total Phosphorus (P).

Estimates of the discharge volumes from the drains were calculated by recording the flow
rates. Flow rates were estimated by timing and measuring the distance traveled by a cork

down the drain and calculating a cross sectional area of the drain.

Photo: Collecting water samples
from deep drain in Burakin.

BORE MONITORING DATA
Bore monitoring is s separate project being undertaken by the Yarra Yarra Catchment
Group and to date the data has not been compiled and analysed. For the purpose of
comparison the results form 18 bores in the Perenjori subcatchment and 24 bores from the
Belaranga subcatchment have been include in this report. Information recorded form each
bore was depth to ground water pH and salinity. The bores were monitored in August

2004.

Drainage Evaluation 8
Regeneration Technology Pty Ltd, November 2004




Y4RRA YARRA CATCHMENT MANAGEMENT GROUP

RESULTS AND DISCUSSION

The results show a considerable variation between the volumes of water and the water
quality being discharged via the deep drains in the Yarra Yarra (Table 1). Belaranga the
most northern drain has very high volumes of discharge from a short length of drain and
although the water quality appears to be better than that from the other drains the discharge
water is still hypersaline. The salinity of the all the primary receiving wetlands is within

similar range to that of the drain water being discharged.

The most serious issue with regards to water quality from the drains is the decrease in the
PH (increase 1in acidity) of the ground water being drained compared to the water m the
receiving wetland. A decrease in the pH of the water will result in the mobilization of
heavy metals that would otherwise remain bound in the soils this can have a negative
impact on flora and fauna, however given the salinity of the water there is very little that
lives in the water or the salt lakes. Analysis of the soils in the receiving wetland gives an
indication of the buffering capacity (ie the ability to neutralize pH) of the wetland soils.
Nutrients (nitrogen and phosphorus) in the discharge water were at very low levels and are

not considered an issue for any of the drains monitored.
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Table 1 Summary of information used for this assessment

Drain Name

Youangarra (2003)

Youangarra (2004)

Belaranga

Burakin

Tibberding

Perenjort
(not constructed)

Sub catchment name

Goodlands (20)

Goodlands (20)

Belaranga (39)

Burakin (27)

Tibberding (2)

Perenjon (9)

Sub catchment size (ha) 32794 2794 21708 44911 27623 19738
Type of dram deep open drain deep open drain deep open drain deep open drain open drain deep open drain
Length of drain (km) 272 272 2.76 7.13 2.70 24

Area to be drained (ha) 272 272 27.6 71.3 127 240
Estimated time of construction November 2000 November 2000 2000 2002

Estimate drain discharge (m” per vear) 107222 10512 136875 47304 685382

Primary receiving wetland name and samphire depression samphire Valley floor salt Valley floor salt Valley floor salt Valley floor salt
type depression lake chain lake chain lake chain lake chain
Width depth and slope or fall of primary nil mil nil il nil ml
recetving wetland at discharge point

Area of primary receiving wetland (ha) 290 290 Joins wetland Joins wetland Jomns wetland Joins wetland

system system system system
Final recerving wetland name and type Yarra Yarra Lakes Yarra Yarra Lakes Yarra Yarra Lakes Yarra Yarra Lakes Yarra Yarra Lakes Yarra Yarra Lakes
Area of final recerving wetland (ha) 12293 2293 12293 12293 12293 2293
Total area of wetland i the system (ha) 795625 795625 795625 795625 795625 795625
turnover factor (vears) 50+ S0+ 50+ S0+ S0+ 50+
average yearly rainfall (mm) 360 360 334 360 334 360
average vearly evaporation (m) 2.5 2.5 25 25 2.5 2.5
ionic concentration of drain water 65,000 -100,000 76,000 — 86,000 34,000 - 42000 53,000 — 120,000 49,000 — 90,000 33,000 (from
(uS/cm) monitoring bore)
pre-drainage ionic concentration of 14,000 42.000 110,000 90,000 29,000
recetving wetland (uS/cm) {only have figure

for soil)
pH of groundwater to be drained 32-4 34-35 77 32-34 33-42 7.1 (from
monitoring bore)
pH of receiving wetland for open drain 7.2 77 7.6 48 73
systems (only have figure
for soil)

average concentrations of nitrogen and N 26mg/l 14-16 18-23 3.9 2.8
phosphorus in drain water (mg/l) P =0.05 0.05 =0.05 - 0.07 <0.05 <0.05
average concentrations of nitrogen and N 210mg'kg 45 31 7.7
phosphorus recetving wetland (mg/1) P 56 mg'kg <0.05 =0.05 0.12

(figure for soil no
free water in the
wetland)
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BORE MONITORING RESULTS

The bore monitoring data shows that the salinity of the ground water increases the closer

the water is to the surface. This is not a surprising result as the salt in the soil closer to the

surface is being dissolved back into solution resulting in higher salinity in the water closer

to the surface. However when we look at the data from Belaranga the correlation is not

evident and the salinity of the ground water is lower in this catchment than the Perenjori

catchment. There appears to be no correlation between bore depth and pH however in the

Perenjori catchment the correlation is stronger between inereasing bore depth and

inereasing pH.
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YOUANGARRA DRAIN
Monitoring data from the Youangarra drain has been collected on three occasions since

2001.

Vegetation
Vegetation mapped along the length of the drain shows that a great deal of the area through
which the drain passes is agricultural land. The drain passes through a small section of
remmnant vegetation that contains York gum and melaleucas before passing directly through

lowlying samphire (Map 2).

Vegetation health along the length of the drain was recorded over the 3 year study period
and appears to not have altered. On the northern side of the road the drain runs along the
outer edge of a stand of native vegetation. The vegetation to the east of the drain at this
point consists of occasional trees with a sparse understorey of Melaleuca. The vegetation
at this site was in poor condition at the commencement of the study and 3 years on there is
no evidence of further decline i the vegetation (ie no evidence of recent tree deaths). The

presence of the drain appears to have no effect on the woody vegetation.
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The vegetation on the western side of the drain is typically samphire and joins with the

receiving wetland.

Receiving wetland area and Zone of influence
The receiving wetland is an ephemeral depression covered in samphire. No open or
standing water has been noted in this wetland since the commencement of this study. The

primary receiving wetland is part of the Yarra Yarra Lakes system and is 290ha in size.

The zone of influence was determined by mapping the edge of the wet area using a hand
held GPS (Map 2). There is no free water in this wetland even in the middle of winter so
the edge of the wet area was determined using a probe. The zone of influence in the
receiving wetland was measured in August 2001, 9 months after the drain was constructed
and again in October 2003 and July 2004. The zone of influence including the ponding

area at the end of the drain was determined to be 11ha in 2003.

This 11ha represents less than 4% of the primary receiving wetland and after 3 years of the
wetland receiving discharge from the drain there has been no increase in the area of the
zone of influence from the drain. This indicates that the water flowing into the wetland is
being discharged: most likely via evaporation at the same rate (if not faster than) it is
moving into the wetland. This being the case it is reasonable to conclude that if water
continues to enter the wetland system at the same rate the impact of the additional water on

the wetland will be minimal.

Photo: End of
Youangarra Drain
(Primary receiving
wetland

The samphire vegetation within the zone of influence appears to be greener than elsewhere
in the wetland however without any tissue analysis of the vegetation it is not possible to
determine if this is due to a luxurious uptake of water or nutrients. There appears to be a
decreasing gradient of total nitrogen in the soils (See Table 2) from the drain end to outside
the zone of influence. A more detailed study of the uptake of nitrogen by samphire is
necessary to draw any conclusions as to the effect this gradient may be having on the

vegetation.
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Quantity of water discharging into the wetland
The quantity of water discharging into the wetland from this drain was estimated by Glen
Biggins to be 107.222m° per annum in 2003. Discharge was estimated to be 10,5120’ per
annum in 2004, It was noted at the time of sampling in 2004 that the flow rates appeared
to be considerably lower than on previous occasions. Bore monitoring data may show that
the depth to the water table has decreased over the study period. Previous bore monitoring
across the catchment showed a decrease from in the water table from an average depth of
1.42m below the surface in 1997 to 1.9m below the surface in 2003. This 1s a significant
drop however it 1s not possible to determine why this has occurred. It 1s most likely to be
due to a number of factors including the planting of deep-rooted perennials, drainage and

climatic factors.

Depth of the drains and base flows
The drains were constructed in November 2000. There appears to be virtually no slumping
along the length of the drain and no build up of sediment in the drain. Minor slumping is
oceurring towards the end of the drain. The depth of the drain (prior to Glamoff Rd) 15
approximately 2m after Glamoff Road the drain picks up surface runoff from the road and
adjacent wet depressions. The base flow in the drain has been constant as indicated by a
depth gauge at the Glamoff Road crossing since the drain was constructed in November

2000.

Region of Influence of the Drain
The region of influence the drain is having on the groundwater aquifer difficult to
determine and is a contentious issue. The influence of the drain on groundwater levels
declines with distance away from the drain but is related to the permeability of the soils.
No detailed analysis of the soils along the length of the drain have been undertaken for this
purpose though 1t has been observed that at depths greater than 1m especially in the upper
reaches of the drain there is shale lying in horizontal sheets. It is possible the hydraulic
conductivity of these sheets is greater than that of either sand or clay resulting in the zone
of influence of the drain being greater than has been recorded elsewhere in WA where the

soils are sandy loams or clays.

The yearly discharge from the drain has been estimated to be 107.222m’° Per annum or
321,666m" since the drain was constructed. Average annual rainfall in the region is
360mm, which would account for some recharge of the groundwater aquifer however with
average annual evaporation being 2.5 m, recharge from rainfall is considered to be

minimal.

The depth of the water in the drain is 10em, the average width of the drain base is 150cm
and the length is 2.72km. The water in the actual drain therefore accounts for 408m’. In

. . . o . P .
2003 the estimated annual discharge from the drain was 107,222m’, which is 263 times the

Drainage Evaluation 15
Regeneration Technology Pry Lid, November 2004




YARRA YARRA CATCHMENT MANAGEMENT GROUP

volume in the dram. In 2004 the estimated annual discharge was 10,512 This drop is
significant with an estimated 7% of the volume of the water in the drain being added daily

in 2004 compared to 71% in 2003.

These results show dramatic decline in the interception and removing ground water. This
is most likely to be due to the aquifer within the region of the drain being drained to base
level of the drain. Additional monitoring of the bores in the area and flows in the drain

should confirm this.

Chemical analysis of water and soils

Table 2 shows the results of soil and water analysis undertaken in August 2001, October
2003 and 2004. Water samples collected in October 2003 were collected from 2 sites in
the drain the one to the south of Glamoff Rd before the drain connects with surface runoff

from Galmoff Rd and one at the drain end where it meets the wetland.

Soil samples were collected in October 2003 from 3 locations (the drain end, the zone of
influence and outside of the zone of influence) 30-50cm below the surface in the receiving

wetland.

Table 2 Ion concentrations of Water and Soils from the Youangarra drain.

Sample Date Na Ca Mg SO4 Total N | Total P
Code Collected |Type|pH | uS/cm |mgL | mgl | mgl |[Clmgll mgl mg/1 mg/l
A 12/10/2003 | soil [ 7.1 | 14000 |16000| 5700 | 1600 |32000| 20000 350 98
B 14/10/2003 | soil [ 7.2 12000 |11000] 4200 | 930 [19000] 13000 210 56
C 12/10/2003 | soil |6.5| 9800 | 8800 | 4800 | 8§20 [19000] 16000 420 96
3030 1/07/2004 | soil |4.4| 5400 | 3300 | 3500 | 410 | 7900 | 13000 170 39
30s 1/07/2004 | soil |5.1] 3500 | 4600 | 4300 | 410 | 7100 | 13000 190 100
3130 1/07/2004 | soil | 5.4 6900 | 6500 | 4300 | 650 |[13000] 15000 220 50
3ls 1/07/2004 | soil | 5.8 12000 |15000] 5000 | 1500 |26000| 17000 470 39
152 52 17/08/2001 |water| 3.4 | 70000 [12000] 120 | 1200 |25000| 3000 =0.05
152 53 17/08/2001 |water| 4.1 | 77000 |17000] 180 | 1300 |24000| 3300 =0.05
152 54 17/08/2001 |water| 3.3 | 92000 15000 150 | 1600 | 29000 | 4500 <0.05
152 55 17/08/2001 |water| 3.4 | 65000 |20000] 260 | 1900 |20000| 3300 <0.05
152 56 17/08/2001 |water| 4 | 58000 |98000] 220 | 1100 |18000| 3100 <0.05
28 1/07/2004 |water| 3.4 | 76000 [15000| 670 | 1200 |25000| 3000 16 0.05
30 1/07/2004 |water| 3.5 | 86000 |14000| 780 | 1500 |30000| 3600 14 0.05

A = Within the zone of influence

B = Outside the zone of influence

C =Dram end

These results show:
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pH and Ionic Concentrations
The discharge in the drain is acidic with readings of between pH 3.2 and 4. There appears
to be no change in the acidity of the discharge over the 3 sample periods. The pH of the
wetland soil is slightly lower at the end of the drain however the acidic discharge appears
to have no mfluence on the pH of the soils within the “zone of influence™, which was

recorded to have the same pH as the soil sampled from outside of the zone of influence.

The buffering capacity of the soil at the end of the drain appears to have been saturated
with the pH of the soil samples from the end of the drain decreasing from pH 6.5 to pH 5.8
over that last year. It is reasonable to assume the initial pH of the soil at the end of the
drain would have been similar to that elsewhere in the wetland (ie between 7.1 and 7.2).
At the drain end where the soil has been saturated by discharge for a period of 4 years the
soil has been capable of neutralizing most of the acidy from the discharge with the soil pH
dropping by a pH of 1.4. This is a very interesting result given the estimated quantities of
water (332,178m’) discharged at this point since the drain was built. The drop in pH in soil
at the point of discharge while it 1s significant the pH is still within the medium acidic
range (Hunt and Gilkes, 1992) and is not considered toxic. With the quantity of water
being discharged from the drain dropping from 100.000m’ per annum to 10,000’ per
annum the moderate acidification of the soil will not spread beyond the drains end. The

zone of influence in the wetland will decrease over time as the wetland dries.

BELARANGA DRAIN
The Belaranga drain is the most northern drain monitored for this report. It consists of 2

parallel drains that link into the salt lakes of the valley floor.

Vegetation
The vegetation within a 500m buffer of the drain consists of paddocks and the samphire
lake system of the valley floor (Map 3). The drain links into a lake that is part of a chain of
lakes in the valley floor. The health of the vegetation swrrounding the lake appears to not
have changed in recent times, as there is no evidence of recent flooding of dryland

vegetation or tree deaths.

Primary receiving wetland
The primary receiving wetland is a chain of lakes that currently have standing water that
attracts bird life. There is no obvious change in the shoreline of the lake indicating the
volumes of water discharging into the wetland from the drain are not impacting on the

water levels in the lake.

Drainage Evaluation 17
Regeneration Technology Pry Ltd, November 2004







