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Please Reply To: Mornington
Ref: 356584

4 April2011

Manager Planning Projects
East Gippsland Shire Council
PO Box 1618
273 Main Street
Bairnsdale VIC 3875

Dear Sir/Madam,

Staged Subdivision, Access to Road Zone (Gategory 1)'
Vegbtation Removal and Removal of Easement
54 Thorpes Lane, Lakes Entrance
Lot A on PS517816
110 Palmers Road, Lakes Entrance
Lot2 on PS505056

On behalf of our client Merrangbaur Heights Pty Ltd we are applying to
subdivide Lot A on PS517816 which comprises 30.54ha of the total
40.O5ha subject site into residential allotments, a retirement village site
and publ ic open space.

The remaining land area of 6.7ha is to be retained as a single lot with a
new access road constructed connecting the subdivision site to
Colquhoun Road.

An application for a 186 lot residential subdivision and retirement
village for the site was previously applied for in 2008 under planning
applications 321120081P and 441120081P respectively. The expert
reports that are enclosed with this application were prepared for the
previous proposal. However we consider that these reports are still
relevant and informative of the current state of the site and can be
considered with this application.

WATSONS

TOWN PLANNERS . CIVIL ENGINEERS O LAND SURVEYORS . PROIECT MANAGERS O URBAN DESIGNERS

MORNINGTON 5 Moin Street, PO Box lZl,  Mornington VIC 393 I o Ph: {03) 5975 4644, Fox: (03) 5975 3916

MELBOURNE Ground Floor, The Melburnion, Suite 2, 250 St Ki ldo Rood, Southbonk VIC 3006 o Ph: (03) 9697 8OOO, Fox: (03) 9697 8099

U D. l  A Aword Winning Lond Developmenl  Consul tonts
ABN: 42 632 509 6 I  3
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WATSONS
Subject Land

The subject land of 40.05ha comprises the following lots:

Lot A on PS517816- The lot has an area of 33.38ha with frontages of
10m to Thorpes Road and 20m to Stirling Drive.

The lot contains an existing dwelling with sheds and other outbuildings.
The dwelling is accessed via a driveway from Thorpes Lane that runs
along the top of a bank in a southerly direction. The dwelling is located
in the southern part of the lot. The land comprising the lot and
surrounding this dwelling is predominantly used for grazing purposes.
Along the majority of the eastern boundary the property abuts a
drainage gully (Council reserve), except for the north east corner of the
site where the lot extends to Stirling Drive via the constructed Lawson
Court entry, and medium density residential lots accessed from
Norman Court back onto the property. To the west the lot adjoins
larger rural lots in use for farming/grazing. Residential lots also back
onto the lot on the northern boundary with the exception of a 10m
frontage to Thorpes Lane. To the south the lot also backs onto
medium density residential lots accessed from Kinkuna Court.

Stormwater flows across the lot to the drainage gully on the eastern
boundary of the lot. The catchment area of the gully is relatively small
and is shown in more detail in the stormwater assessment submitted
as part of the application.

Please note: An area of 2.76ha in the north-east corner of Lot A on
PS517816 has been approved under Planning Application
115120051P/A for an 18 lot subdivision. Therefore this area is not
included in this proposal.

Lot 2 on PS505056 - The lot has an area of 6.67ha with a 338m
frontage to Colquhoun Road.

This lot comprises an existing dwelling, shed and outbuilding located
close to Colquhoun Road. A driveway extends from Colquhoun Road
to the dwelling through areas of native vegetation, both on the property
and in the road reserve. With the exception of the west boundary
which fronts Colquhoun Road the property abuts larger rural lots on all
sides. lt is on the eastern boundary that the lot adjoins Lot A on
PS517816. Features of the lot include a dam on the northern
boundary, a gully line running north to south across the property, and
several areas of remnant vegetation patches and scattered indigenous
trees which are typical of the original vegetation type (EVC Limestone
Box Forest).
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A feature of the combined 40ha site is a varying topography with a
number of steeper sections, banks, hills and dips forming the
landscape. The highest part of the application site is to the north close
to Thorpes Lane in the north west corner, from here the land generally
falls to the south east. In the area where the two lots join the land falls
steeply to a gully which traverses the smaller lot. For more details
please refer to the levels and features plan showing contours at 0.5m
intervals across the site.

The site is encumbered by two easements both affecting the larger Lot
A on PSS17816. Easement E1 in the north east corner of the site is a
20m wide way, sewerage and drainage easement in favour of land in
LP210631 and the Shire of Tambo & Tambo Water Board. Easement
E2 to the south of the property is a 16m wide powerline in favour of
TXU Electricity Ltd.

A Section 173 agreement covenants the owner of Lot A on PS517816
to "the stormwater discharge from the whole of the catchment draining
through the subdivision will be progressively extended by a piped
underground drainage sysfem constructed at the developer's expense
as future sfages of the land are developed for residential use". The
drainage solution/ stormwater management plan will provide for this
requirement.

The Neighbourhood Description and Context Plan (Watsons Plan No
35658NC-A) identifies the features of the site described above
including the areas of vegetation, contours, location of dwellings and
electricity easement. This plan also identifies surrounding lots
including the eastern residential estate accessed from Stirling Drive
and the adjoining Council reserves.

The subject land is located approximately 1.7km north east of the
shops and amenities of Lakes Entrance Town Centre. Primary
schools, a secondary college, leisure centre/swimming pool and
foreshore are all within 500m- 2km of the subject site.

Gouncil Reserves

Please note: the site abuts the following Council reserves:

-  20 Norman Court  (Lot  RES'1 on PSS17816);
- 77a Stirl ing Drive (Lot RESI on PS510085);
- 121 Princes Highway (Lot RES1 on PS328995); and
- 55a Stirl ing Drive (Lot RES1 on PS328994).
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Planning Scheme

The majority of the land (33.38ha) is zoned Residential 1 Zone, the
remaining 6.67ha is zoned Farming Zone - Schedule 3. Pursuant to
the East Gippsland Planning Scheme the land is also affected by the
following overlays:

. Erosion Management Overlay (EMO) (affects whole site);

. Vegetation Protection Overlay - Schedule 1 (VPOI) (affects
approximately 40m wide strip parallel to frontage of Colquhoun
Rd)

Colquhoun Road is designated a Road Zone - Category 1.

Pursuant to Clause 32.01-2 of the Planning Scheme, a permit is
required to subdivide land and must meet the requirements of
Clause 56 - Residential Subdivision.

Clause 32.01 sets out the purpose of the zone to include "to provide for
residential development at a range of densities with a variety of
dwellings to meet the housing needs of all households".

Pursuant to Clause 35.07 (FZ3) a permit is not required to construct a
road (Section 1 use).

Other permit triggers:

Pursuant to Clause 44.01-3 (EMO) a permit is required to subdivide
land. Further "a permit is required to construct a building or construct
or carry out works" (this includes a road). Under this same overlay a
permit is also required to remove vegetation as exemptions in the
overlay and schedule are not valid for this proposal/ site.

Pursuant to Clause 42.02-1 (VPO1) a permit is required to remove,
destroy or lop native vegetation. No exemptions listed in the VPO or
VPO1 apply to this site or proposal.

Pursuant to Clause 52.17, a permit is required to remove native
vegetation on lots exceeding 4000m2 in area.

Pursuant to Clause 52.29 (Land Adjacent to Road Zone Category 1
Road, or Public Acquisition Overlay for a Category 1 Road) a permit is
required to create a new access to a Road Zone Category 1 Road.
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Proposal

It is proposed to subdivide the site in the following manner:

152 residential allotments each located within walking distance
of the Public Open Space (local park) which forms part of the
subdivision and each lot fronting the internal road network and
Recreation Area;
Creation of a 6.478ha lot designated for future development and
use as a Retirement Village;
Provision of a 4.24ha of Reserve (Public Open Space) located
within 500m walking distance of all lots and being an
unencumbered position on the site. This area will be transferred
to Council as a reserve;
Create a road access to Colquhoun Road which will require
road works within the existing Road Reserve and the subject
site as required and will incorporate an unsignalised access
arrangement onto Colquhoun Road incorporating a 'Type B' or
'AUR' right turn lane treatment and a 'AUL' left turn lane
treatment;
Create a further road access adjoining Lawson Drive;
Remove native vegetation including 5 indigenous trees and
areas of degraded treeless vegetation, as shown on the permit
application plans and detailed in the 'Flora and Fauna
Assessment' dated June 2008 carried out by Brett Lane &
Associates Pty Ltd;
Removal of native vegetation in the Colquhoun Road reserve to
allow construction of an appropriate intersection. This includes
the removal of four areas of remnant patch vegetation (Habitat
zones K, L, M, U) and the removal of 3 large trees from Habitat
K;
Removal of Easement E2, a powerline easement that affects the
site.

The layout and design of the subdivision is responsive to the
topography of the land. Normal medium density lots are proposed
ranging from 708m2 to 2088m2 with the average lot size being 1027m2
(excluding 'Retirement Village' site). The subdivision will be
engineered with no estate or connector road exceeding a gradient of
20o/o, and lots terraced and/or battered where required (subject to
detailed engineering design in accordance with the Responsible
Authorities requirements). On the higher sloping parts of site larger
lots are designed to incorporate sufficient frontage and depth for the
siting of a conventional family sized house, parking and access.

a

o
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For lots 122, 132 to 142 a building area has been nominated taking
into account the slope of the land and to protect areas outside the
building area more prone to erosion or other land degradation process
in accordance with the requirements and objective of the Erosion
Management Overlay affecting the site. Further in these protected
areas (outside the building areas) no vegetation removal is proposed
thereby minimising ground disturbance.

The designated 'Retirement Village Site' is to be located on a 6.478ha
regular shaped lot in the most responsive location being central to the
site, within walking distance of the open space and as the application
plans identify the least sloping area of the site. The retirement village
site has a 59m frontage to the main estate road and will be accessed
from a roundabout, as recommended by traffic engineers and transport
planners 'Traffix Group', assessment attached. The roundabout will be
constructed as part of the residential subdivision estate.

Removal of native vegetation is to occur only in areas where
vegetation removal is absolutely necessary (5 trees to be removed to
enable road access) in accordance with 'Victoria's Native Vegetation
Management - A Framework for Action' and the principles of Net Gain
(Avoid, Minimise, Offset). The majority of existing native vegetation is
to be retained and protected in reserve areas, road reserves or private
lots. Retained significant native vegetation in private lots is outside the
designated building areas. Native vegetation to be removed and offset
planting is calculated in accordance with net gain principles and the
required planting and maintenance/management requirements are
proposed to be carried out in protected 'Offset Planting Areas' within
the designated on-site open space/ Council reserve. We propose this
is incorporated as a condition on any permit granted which will also
require a follow up assessment (carried out at spring time,
recommendation of Brett Lane & Associates Report) of vegetation
present and to be removed within the Colquhoun Road reserve and
offsets calculated. Please refer to the attached 'Flora and Fauna
Assessment' carried out by Brett Lane and Associates Pty Ltd for
further details.

STRATEGIC PLAN NING POLICY ASSESSMENT

State Policy Framework

Clause 11 - Settlement

The state policy seeks as part of its two part objective to achieve the
following: "to facilitate the orderly development of urban areas" and ',fo

ensure a sufficient supply of land is available for residential,
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commercial, retail, industrial, recreational, institutional and other
community uses."

The proposal is identified as infil l development on a large lot located
within the existing and established residential area. The development
aims to integrate into the established urban area and util ises the
existing infrastructure provision on a development site suited to
residential development. The proposal is in accordance with this
clause.

Clause 15 - Built Environment and Heritage

This policy seeks "To ensure the design of subdivisions achieves
attractive, liveable, walkable, cyclable, diverse and sustainable
neighbourhoods". As well as:

- "Contributing to an urban structure where networks of
neighbourhoods are clustered to support larger activity
centres on the regional public transport network" and

- "Creating a strong sense of place because neighbourhood
development emphasises existing cultural heritage values,
well designed and attractive built form, and landscape
character."

- "Providing a range of lot sZes to suit a variety of dwelling
and household types to meet the needs and aspirations of
different groups of people."

The proposal is designed to create a liveable and attractive subdivision
layout while respecting the hill form, landscape and character of Lakes
Entrance. The subdivision adjoins existing residential estates which
are within walkable and cyclable distances. The connection to existing
neighbourhoods also makes use of established urban structure.

The range of lot sizes provides options to suit a variety of people and
creating diversity within the subdivision. All lots have reasonable
walking distances to public open space.

Clause 15 - Infrastructure

This policy seeks "To reduce the impact of stormwater on bays and
catchments" and "Ens:tre stormwater and groundwater entering
wetlands do not have a detrimental effect on wetlands and estuaries."
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The proposed development will incorporate storm water management
to the satisfaction of the responsible authority. A series of linear
wetlands are proposed within the adjacent Council reserve in order to
treat the stormwater to best practice levels. The solution proposed
(please refer to Water Technology report May 2008) is considered to
be sustainable for the location and would provide substantial benefits
to the onsite drainage lines and the receiving waters from the
catchment area.

The proposal will also provide suitable sewer, water and drainage for
the subdivision to Council 's standards.

Clause 16 - Housing

The Housing State Planning Policy applies to the land and states that
"new housing should have access to services and be planned for long
term sustainability, including walkability to activity centres, public
transport, schoo/s and open space."

The Housing Policy seeks to "facilitate residential development that is
cost-effective in infrastructure provision and use, energy efficient,
incorporates water efficient design principles and encourages public
transport use" and "increase the supply of housing in existing urban
areas by facilitating increased housing yield in appropriate locations,
including under-utilised urban land."

The proposed subdivision plan complies with the objectives of this
policy in the following ways:

- The subdivision is the development of land zoned
Residential 1 and it is the strategic objectives that
determined the Residential1 Zone:

- The subdivision layout incorporates a range of lot sizes
consistent with the surrounding neighbourhood;

- The site is within 2km of Lakes Entrance Town Centre for
services and amenities and within the designated growth
area for the township;

- The provision of bicycle and pedestrian paths integrated with
the existing neighbourhood structure; and

- A predominantly north-south, east-west geometrical
subdivision layout that enables dwellings to be sited taking
advantage of northern sunlight minimising reliance on the
use of heating and cooling appliances.

Page I of 13

ZoeD
54 Thorpes Lane



rynT:g)rs
Local Planning Policy

Clause 21.05-1 Housing

Housing policy of the East Gippsland Shire Planning Scheme states as
its singular objective "to encourage developments which increase the
quality, diversity of types and tenures, and the affordability of housing
in East Gippsland, to cater for the housing needs and preferences of
all segments of the community".

The proposed subdivision creates a range of lot sizes from 708 sq
metres to 2088 sq metres and will provide further diversity and choice
in a popular location in line with market requirements.

Clause 21.05-4 Urban Centres

Strategies and actions relating to 'Residential development' in urban
centres seek to implement the following:

"Permit new residential development (lots generally /ess fhan 4000 sq
m) on suitably zoned land adjoining existing towns, where it is able to
be serviced with reticulated water, sewerage and drainage, and where
it is generally in line with an approved Outline Development Plan,
which promotes good community design"

The proposed subdivision satisfies this strategy by creating lots less
than 4000 sq metres on residential zoned land within a specified
growth area adjoining Lakes Entrance and in providing reticulated
services including sewer to all proposed lots. In accordance with the
objective of the local strategy relating to urban centres, the subdivision
is the continuation of development from the east and "fil ls in" an area
surrounded by residential lots on 3 sides. The proposal is not for
d ispersed development.

Clause 21.06-2 of the Municipal Strategic Statement (MSS): Lakes &
Coastal

Lakes Entrance and the environs comprise part of the sub-region
identified in the Municipal Strategic Statement (MSS) of the Planning
Scheme as "Lakes & Coastal".

The MSS goes on to set out a strategy for the Lakes & Coastal sub-
region which includes "encouraging population growth and
development in fully serviced residential land in the major towns".
Clearly this proposal implements this policy in being a subdivision
utilizing existing service and road infrastructure constructed and
intended to facilitate further development proposed by this subdivision.
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The subdivision proposal reinforces the intent of the MSS in providing
residential development in a location identified for future residential
groMh

Residential l Zone

The Residential 1 Zone seeks to: 'To provide for residential
development at a range of densities with a variety of dwellings to meet
the housing needs of all households" and "to encourage residential
development that respecfs the neighbourhood character".

The proposed subdivision layout provides varying lot sizes ranging
from 708m'- 2088m'z with an average lot size of approximately
1027m2. The proposed design enables future dwelling development
that is capable of achieving sufficient street setback, car paring
provision and secluded private open space provision. The proposal is
consistent with the surrounding residential development and respects
the existing neighbourhood character of the area.

Residential Subdivision

Please refer to the attached Clause 56 assessment submitted as part
of this application for further details on the site and neighbourhood
context analysis.

Erosion Management Overlay and Schedule

As stated above for lots 95-115 the arealsize of the lots had been
significantly increased and a building area applied to take into account
the slope of the land and to protect areas outside the building area that
are more prone to erosion or other land degradation process in
accordance with the requirements and objective of the Erosion
Management Overlay affecting the site. Further in these protected
areas (outside the building areas) no vegetation removal is proposed
thereby minimising ground disturbance.

Across the balance of the subdivision site effective stormwater
management, engineering design and landscaping will mitigate any
potential risk for future erosion of the land.

Vegetation Protection Overlay Schedule 1

Cfause 52.17 Native Vegetation

Part of the site, a 40m wide strip adjacent to the Colquhoun Road
reserye is affected by VPO1. lt is proposed for vegetation in the form
of remnant vegetation patches and three large trees to be removed in
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this area to enable construction of an access road and intersection with
Colquhoun Road incorporating an auxiliary right turn lane and basic left
turn lane with required visibility splays. A further 5 scattered trees
outside the VPO1 area, are proposed to be removed to enable
construction of an access road to Colquhoun Road. We propose to
offset the vegetation removal with protection and management of
retained vegetation and new planting within 'offset planting areas' in
the Council reserve. ln accordance with recommendations of Brett
Lane & Associates the offset calculation can be finalised until a spring
time assessment of the road reserve has been carried out to confirm if
further vegetation is present which requires removal and an offset
calculated.

In summary the vegetation removal proposed is necessary to provide
an access road to the subdivision, all other native vegetation is to be
retained this proposal therefore reinforces 'Victoria's Native Vegetation
Management - A Framework for Action' and the principles of Net Gain
(Avoid, Minimise, Offset).

Background Reports

The following reports have been prepared and are submitted as part of
the application, an overview of the main points and recommendations
is provided below;

- Flora and Fauna Assessment June 2008 (Brett Lane &
Associates);

- Traffic Engineering Assessment June 2008 (Traffix
Group);

- Surface Water Management Assessment and
Stormwater Management Plan May 2008 (Water
Technology).

- Cultural Heritage Management Plan October 2008
(AHMS);

These reports were prepared based on an earlier version of the
proposed subdivision plan. While minor adjustments have been made
to the layout of the subdivision, the lot sizes and road layout are
generally consistent with the initial plan and the reports findings and
recommendations are stil l relevant.

The Flora and Fauna assessment identifies all site vegetation,
vegetation to be removed to allow for construction of an access road
and new intersection, and the required offsets. The assessment
recommends the carrying out of a further spring assessment limited to
the Colquhoun Road reserve to ensure all vegetation has been
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recorded and offsets are calculated correctly. We propose a permit
condition covers this recommendation and the offset requirement.

The Traffic Engineering assessment considers volumes of traffic and
road network including the proposed access point at the existing end of
Lawson Court, the assessment confirming this access point is
adequate and will operate satisfactory. The assessment also
recommends for the Colquhoun Road intersection to be designed with
an auxiliary right turn lane and a basic left turn lane in order to
accommodate anticipated traffic volumes and for the provision of a
roundabout at the entry to the retirement village site.

The Water Technology report considers both the surface water
management and water quality issues. The report identifies the
catchment area of the gully along the eastern boundary of the site.
Surface water from the catchment area currently runs into the gully
across the subject land. Whilst also taking into account water quality
the report recommends that storage for 100 year ARI storm events be
located within the main gully to the east of the site (Council reserve).
This gully area can combine the dual benefits of both stormwater
attenuation and water quality treatments through use of retarding basin
and linear wetlands. Please refer to assessment for further details.

A Cultural Heritage Management Plan (CHMP) for the proposalisite
has been undertaken in accordance with the Cultural Aboriginal
Heritage Act 2006 and Aboriginal Heritage Regulations 2007. The
CHMP has been approved by Aboriginal Affairs for Victoria. The CHMP
found that the density of artefacts across the subject site was generally
low with the exception of test pits Gl and G2. These test pits are
located in Lot 2 on PS505056, where the road access from Colquhoun
Road is proposed.

The CHMP's recommendations include the salvage excavation of the
G1 and G2 test pits, and the creation of public open space/reserve
area in the north-east corner of the site where a low-density artefact
scatter was found.

ln summary the development respects the neighbourhood character
and enhances the objectives of urban consolidation in an area of high
demand. The proposal will increase housing diversity and choice close
to a wide range of local commercial and community infrastructure
facilit ies.
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Application

In support of the application we enclose the following:

1. Completed Planning Application form;

2. Titles for each of the two lots (including 5173 agreement);

3. A cheque payable to 'East Gippsland Shire Council ' for
$1032.00 for the application fee for subdivision, and removal
of easement;

4. Ten copies of the Proposed Subdivision plan (Watsons Plan
No 35658CP-E Rev F) ;

5. Ten copies of the 'Neighbourhood Description, Vegetation
Removal and Context Plan'(Watsons Plan No 35658NC-A);

6. Ten copies of the 'Plan of Levels & Features' (Watsons Plan
No 356581F-A Rev B);

7. An assessment of the subdivision against Clause 56 of the
Planning Scheme including a Site and Context Description;

8. A copy of the Brett Lane & Associates Flora and Fauna
Assessment dated June 2008;

9. A copy of the Traffix Group 'Traffic Engineering Assessment'
dated June 2008;

10. A copy of the Water Technology 'Surface Water
Management Assessment and Stormwater Management
Plan'dated May 2008;

11. A copy of the AHMS 'Cultural Heritage Management Plan
(AAV#10282)' dated 3'o October 2008;

Should you have any questions please do not hesitate to contact the
undersigned.

Senior Town
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1. EXECUTIVE SUMMARY
Brett Lane & Associates Pty Ltd was engaged by Watsons Pty Ltd to undertake a flora and fauna
assessment for a parcel of land approximately 40 hectares in extent and proposed for
subdivis ion, s i tuated off  St i r l ing Drive, Lakes Entrance, In addit ion, an ephemeral creek in the
east of the land was surveyed, as wel l  as pr ivate land and the Colquhoun Road reserve to the
WESI.

The study area containing the proposed subdivision has been cleared of its pre-existing forest
vegetation. Some 3.5 hectares of the land proposed for subdivision contained degraded treeless
vegetation with common native ground layer plants such as Austral Bracken at greater Ihan 25%.
Eighteen scattered shrubs and trees were recorded in this main section of the study area. Of
these, 16 were small trees and shrubs; two were large eucalypts. Both large trees abut the
existing drainage reserve to the east of the study area on or within the boundaries of proposed
resident ial  lots.  l t  is ant ic ipated that these trees may be retained. Some smal l  t ree and shrub
removal may be required.

Private land immediately west of this area proposed for an access road comprised several intact
patches of the Ecological Vegetation Class Limestone Box Forest (EVC 15), including many large
trees and a number of Coast Grey Box, listed as rare in Victoria on the Department of
Sustainabi l i ty and Environment advisory l ist .  This land also contains a number of scattered trees.
The ground layer in this area has been cleared of native vegetation and replaced with pasture
grasses. The proposed access road alignment has been adjusted bythe proponentto avoid intact
patches of native vegetation; however, this road will require the removal of five scattered Coast
Grey Box trees, including two large, two medium and one smal l  t ree.

Intact Limestone Box Forest and Lowland Forest (EVC 16) including large trees occurs on
Colquhoun Road in several patches at the location of a proposed access road to the study area
and extending in both the nofth and south direction along this road reserve. Coast Grey Box also
occurs in some of these habitat  zones. The proposed access road and widening of Colquhoun
Road is anticioated to result in the removal of 0.11 hectares of Limestone Box Forest, including
three small Coast Grey Box trees and one medium Coast Grey Box. The removal of three large
trees may be required for road widening, to be determined through detailed roadwork surveys.

Any approved removal of native vegetation in the form of scattered trees, remnant patches or
native vegetation constituting degraded tree/ess vegetation requires a permit from the
Responsible Authority under the state planning scheme and local vegetation protection overlays.
Net Gain offset targets for approved native vegetation removal (except for degraded tree/ess
vegetation) are required under state native vegetation retention regulations.

The proposed removal of 0.1-1 hectares of Limestone Box Forest would result in a Net Gain offset
target of 0.13 habitat hectares, possible requiring the ongoing protection and 1O-year
maintenance for conservation purposes of approximately 0.65 hectares of similar vegetation in
the region. The proposed removal of two large and two medium trees for a proposed access road
will attract a Net Gain offset of the protection of four large and two medium trees, and the
recruitment of an additional 30 indigenous trees for conservation purposes. Any loss of large
trees for road widening or within residential lots will attract an additional Net Gain offset target.

No flora species or communities listed as threatened under state or national species protection
legislation were observed in the study area. None are considered likely to occur on site due to a
lack of sui table habitat  or the absence of conspicuous species during the current invest igat ion.

Several flora species listed as protected under the state F/ora and Fauna Guarantee Act 7988
were recorded on the publicly-owned road reserve of Colquhoun Road. A permit would be required

Stirling Drive, Lakes Entrance, Flora and Fauna Assessmenl
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from DSE if these species are proposed to be removed from the public road reserve. This
roadside vegetation is also subject to a Vegetation Protection Overlay under the local planning
scheme.

No fauna species or vegetation communities listed as threatened under the Commonwealth
Environment Protection and Biodiversity Conservation Act 1999 or state F/ora and Fauna
Guarantee Act 1-988 were detected during this investigation. Two EPBC Act listed migratory fauna
species (not listed as threatened) occur in or adjacent to the study area in suitable habitat: the
Latham's Snipe (near threatened) in the adjacent creek habitat and White-throated Needletail in
the airspace over the study area. No implications arise from the occurrence of these migratory
species listed under the EPBC Act because they are widespread and relatively common species.
Recommendations for the protection of creek habitat for the Latham's Snipe are provided in this
report.

A follow-up flora and fauna survey of any section of Colquhoun Road reserve and private land to
the west proposed for road construction or widening is recommended for between October and
November when orchids are most likely to be active and therefore above ground to determine the
status of native orchids in the road reserve. The family Orchidaceae (orchids) is protected under
the FFG Acttherefore a permitfor removalwould be required if orchids are recorded here. Fauna
surveys of any trees proposed for removal would be undertaken at this time.
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2. INTRODUCTION

Brett Lane & Associates Pty Ltd was engaged by Watsons Pty Ltd to undertake a flora and fauna
assessment for a parcel of land approximately 40 hectares in extent, situated off Stirling Drive,
Lakes Entrance. The assessment evaluates the f lora and fauna of the subject land in relat ion to
potential regulatory constraints that might affect future development of the land.

In addit ion to this parcel of  land, pr ivate land to the west and publ ic land in the Colquhoun Road
reserve was surveyed for native vegetation in view of a proposed access road in this vicinity.
Furthermore, a creek reserve to the east was surveyed.

2.1. Scope of investigation

The scope for this investigation included the tasks described below.

. Review of existing information (e.g. DSE's Flora Information System and Atlas of Victorian
Wildlife; EPBC Act Protected Matters Search Tool);

. A site survey was undertaken involving:

o Traversing the site on foot and preparation of an incidental flora species list;

o ldent i f icat ion and mapping(usinga handheld GPS unit to an accuracy of +/-  5 metres)
of areas of remnant native vegetation and/or scattered trees, where present;

o Vegetation quality assessments of areas of remnant native vegetation according to the
DSE's Habitat Hectare methodology, and documentation of scattered trees;

o ldentification of any potential habitat for threatened flora and fauna; and

o Bird surveys and incidental  mammal and rept i le surveys by rock and debris rol l ing and
searchingfor signs such as tracks and nests.

. Maps were prepared of the site representing areas of intact native vegetation and fauna
ha bitat, where present.

This report presents the results of the review of existing information and flora and fauna
assessment,  including a discussion of the impl icat ions of the f indings for the proposed use of the
land, including any Net Gain offsets required under Victor ia 's Nat ive Vegetat ion Management
Framework. Recommendations for mitigation and management strategies, as well as further
investig,ation, are provided.

2.2. Report and investigation team

This report and the results of the investigation are divided into the following sections:

Section 3 describes the sources of information and the methods used for the assessment.

Section 4 presents the flora and fauna of the study area, in particular assessments of vegetation
and habitat  condit ion and conservat ion signi f icance.

Sect ion 5 presents the impl icat ions under relevant legislat ion and pol icy and compares the
impacts upon each al ignment opt ion

Sect ion 6 presents the conclusions and recommendations

This investigation was undertaken by a team from Brett Lane & Associates Pty Ltd, comprising
Davide Coppolino (Botanist), Peter Lansley (Zoologist), Mal Wright (Project Manager) and Brett
Lane (Principal Consultant) .
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3. SOURCES OF INFORMATION

Repor t  No.7206(L .2)

This section identifies the sources of information and methodologies used to undertake the
detai led f lora and fauna assessment.

3.1. Existinglnformation

Existing information regarding flora and fauna utilised as part of this investigation is described
below.

3.7.7. Flora

Flora records from the Viridans Flora Information System (FlS), a public database administered by
the Department of Sustainabi l i ty and Environment were obtained. This database search l isted al l
plant species, including rare and threatened plants found in a search region within 10 ki lometres
of the study area of approximate centre point coordinates: lat i tude3T" 5I '47" S and longitude
148" O0' 47" E.

The potential occurrence of nationally threatened flora species in the search region based on
availability of suitable habitat was ascertained through a search of the online Environment
Protection and Biodiversity Conservation Act 1999 Protected Matters Search Tool (DEWR 2OO7)
using the abovementioned search region.

Plant taxonomy used throughout this report follows the FIS standards.

3.7.2. Ecological Ve$etation Classes

Native vegetation mapping in the form of remnant and pre-1-750 (pre-European settlement)
vegetation mapping was reviewed to determine the type of native vegetation likely to be
encountered in the field. Information on Ecological Vegetation Classes was obtained from
publ ished EVC benchmarks. These sources included:

.  Relevant EVC benchmarks for the East Gippsland Lowlands bioregionl (DSE 2OO7a); and

. Biodiversity Interactive Maps (DSE 2007b).

3.2. Fauna

A list of the fauna of the region was obtained from the Viridans Victorian Fauna Database (VFD),
also referred to as Atlas of Victorian Wildlife (AVW), a public database administered by DSE. The
search region for this list was within a 10 kilometre radius of the study area, centred on the co-
ordinates: lat i tude 37'  5I '47" S and longitude 148" OO' 47" E. Fauna taxonomy used
throughout this report follows the AVW standards.

The l ikel ihood of sui table habitat  on the si te for nat ional ly threatened fauna species was
asceftained through a search of the Environment Protection and Biodiversity Conservation Act
1999 Protected Matters Search Tool (DEWR 2OO7) using the above search region.

r A bioregion is defined as "a geographic region that captures the patterns of ecological characteristics in the
landscape, providing a natural framework for recognising and responding to biodiversity values". In general
bioregions reflect underlying environmental features of the landscape (DNRE 1997).
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3.3. Field Methodolory

3.3.1. Botanical and native ve$etation assessment

The field assessment was conducted from the 19th lo 2Lst December 2OO7 and additional areas
surveyed on 12th and 13th February 2008. During the field assessment, the study area was
traversed in detail on foot.

Incidental records of flora species were made based on random intuitive sampling methods. A
compiled list of flora species recorded is provided in Appendix 1.

Areas within the proposed subdivision containing native vegetation subject to the state's Native
Vegetation Management Framework (DNRE 2OO2), referred to herein as the 'Framework', were
assessed usingthe Habitat  Hectare method prescr ibed bythe DSE and mapped usinga handheld
GPS and aerial photography interpretation.

Observations were made of the potential of the study area to support threatened plant species.

3.3.2. Defining vegetation

Vegetation is recognised in three different categories during botanical field investigations. These
categories are defined for the purpose of presenting results in this report and are based on the
general rules of intactness used for categorising vegetation throughout Victoria (DNRE 2OO2; DSE
2OO7 c). These vegetation categories are as follows:

1. Remnant patch - Patches of remnant native vegetation, including wetlands, composed of
indigenous plant species considered part of a clearly definable Ecological Vegetation Class
(EVC). Such vegetation includes remnant vegetation with the following attributes:

r Proportion of indigenous understorey species being greater than 25% total understorey
cover (excluding bare ground);  and/or

o Indigenous canopy trees with at least 20% projected foliage canopy cover.

2. Scattered trees - Areas with indigenous trees whose canopy cover is less than 20% projected
foliage canopy cover and less than 25% total cover of indigenous understorey vegetation
(excl uding bare grou nd).

3. Degraded treeless vegetation - All vegetation that is not categorised as a remnant patch or
scattered trees. This category includes the following vegetation descriptions:

. Treeless vegetation with less Ihan 25% total cover of indigenous species (excluding bare
ground) ;o r

. Treeless vegetation that has greater lhan 25o/o total cover of indigenous species (excluding
bare ground) but is dominated by opportunist ic nat ive species which were unl ikely to have
been dominant pr ior to a disturbance event (e.g. cropping).  In this case, a determinat ion
by the DSE is required to confirm its classification as degraded treeless vegetation, in
which case its habitat hectare value is ignored.

3.3.3. Assessingthe QualiU of VeSetatlon

The different approaches applied to assess and quantify the condition and quality of vegetation
belonging to the above vegetation categories are outlined below.

Assessing a rernnant patch

Remnant patch vegetation is assessed in the field using the formal methodology for assessing
vegetation and habitat quality developed as part of the Framework (DNRE 2002). This
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methodology is known as habitat  scoring or Habitat  Hectare assessment (Parkes, Newel l  and
Cheal 2OO3; DSE 2OO4). The Habitat Hectare methodology provides a quantitative measure of
vegetation quality, which ultimately assists in defining the values of remnant native vegetation
and guiding offsets (compensation) if native vegetation is to be removed.

Assessing scattered trees

Scattered indigenous trees do not constitute a remnant patch and therefore do not qualify for
habitat hectare assessment. Scattered indigenous trees are counted and their diameter recorded
at 1-.3 metres above ground level (DBH). The size class of scattered trees is assessed based on
the trunk diameter in comparison to the relevant benchmark diameter for a largie old tree.

D e gra d ed tree I ess ve getati o n

Degraded treeless vegetation is considered to be of minimal habitat or botanical value and
therefore no assessment of qual i ty is undertaken in accordance with DSE guidel ines (DSE
2007c). Treeless native vegetation of low native species diversity with 25% native species
composition or greater is assessed using the Habitat Hectare method under the precautionary
principle. In the latter case, a determination bythe DSE is required to confirm its classification as
degraded tree/ess vegetation, in which case its habitathectare value is ignored.

3.3.4. Fauna

The field survey was conducted from the 19th to 21st December 2OO7 of the proposed subdivision
and adjacent creekl ine only.  Weather condit ions at the t ime of the vis i t  were most ly f ine, warm,
and humid. Cloud cover was most ly 7/8to 8/8 but sunny condit ions were experienced around
noon on the 20th and morning of 21st December. A thundery rain shower passed through Lakes
Entrance after field work had been completed on the evening of the 2Oth December. Ambient
temperatures during f ie ld work var ied from approximately 17'C to 27"C. General ly a l ight east to
nofth easterly breeze was prevalent during the field study. These conditions were considered
suitable for detect ing the major i ty of mammal,  bird,  rept i le and frog species that could occur in
the study area at the t ime.

The entire study area was traversed on foot or by vehicle. Techniques used to detect fauna
species inhabit ing the study area comprised:
. Searches for mammal scats, tracks and signs (e.9. diggings, signs of feeding and

nests/burrows);

. Active bird observation; and

. Random intui t ive searches (by l istening for f rog cal ls and overturning logs and debris to f ind
reptiles) where considered appropriate.

The study area was comprised mainly of a mosaic of pasture grasses, both native and introduced,
a farm dam and several  art i f ic ial  bog holes, an ephemeral creek and a farm house. Due to the
paucity of t rees within the study area, i t  was considered unproduct ive to spot l ight for mammals or
nocturnal birds.

Fauna habitat  types were character ised in the study area. The qual i ty of fauna habitat  was
assessed based on a number of criteria (see below). These criteria have been modified to suit
particular vegetation types, such as treeless environments, as necessary. Three fauna habitat
quality categories were identified and are described below.

Low: Many fauna habitat  elements in low qual i ty remnants have been lost,  including old-growth
trees (e.9. due to past t imber harvest ing) and fal len t imber,  and tree canopies are often highly
fragmented. Remnants may be severely weed-infested and possess few native structural and
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f lor ist ic components. Habitat  l inkages with other remnant ecosystems in the landscape have
usually been removed by extensive past clearing.

Moderate: Some fauna habitat components are often missing (i.e. vegetation disturbed, old-
growth trees, surface rock), although linkages with other remnant habitats in the landscape are
usual ly intact.

High: Fauna habitat components are usually all present (i.e. vegetation intact, old-growth trees,
and surface rock) and habitat linkages to other remnant ecosystems in the landscape are intact.

3.4. Limitations

Botanical and fauna field surveys usually fail to record all species present for various reasons,
including the seasonal absence of some species and short  survey durat ion. Rare or crypt ic
species are often missed in short surveys. Some senescing native eucalypts were not identifiable
to species level due to the absence of f rui t ing mater ial ,  and insect-damaged leaves. The summer
timing of the survey was considered suitable to record most native flora species present in the
study area and to ascertain the extent and quality of native vegetation. Spring-emergent flora
species such as orchids would have been dormant at the time of the assessments and therefore
would not have been detected.

The t iming of the surveys and prevai l ing environmental  condit ions were considered suitable to
record most fauna that may occur on the si te.  Summer is considered an appropriate t ime to
survey for mammals and birds, given that almost all migratory species would have been present
at the time of the field assessment. lt is also considered a suitable time to survey for reptiles and
amphib ians .

Wherever appropriate, a precautionary approach has been adopted in the discussion of
impl icat ions. That is,  where insuff ic ient evidence is avai lable on the occurrence or l ikel ihood of
occurrence of a species, i t  is assumed that i t  could be in an area of habitat ,  i f  sui table, and the
impl icat ions under legislat ion and pol icy are considered accordingly.
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4. FLORA AND FAUNA OFTHEAREA
This section presents the results of the current investigation including a description of the study
area.

4.t. Site description

The majority of the study area proposed for subdivision consisted of farming land. This open
grazing land containing predominantly introduced pasture with small patches of intact native
grass understorey, and a smal l  area taken up by farm dams, ephemeral drainage l ines, planted
and remnant trees and a farm house. The land is currently grazed by cattle, resulting in patches
dominated by introduced pasture grasses and weeds such as Kikuyu, Barley Grass, Fescue and
Sweet Vernal-grass. Smaller sections were dominated by introduced Yorkshire Fog; Brown-top
Bent was widespread. Bracken was present in smal l  to medium sized areas, some of which
contained a moderate cover of native Weeping Grass and Common Wheat-grass. A few remnant
eucalypts that were part of the pre-existing forest vegetation remained north of the farm house. A
small patch of planted Pine trees was situated near these eucalypts and two large Cypress trees
were located closer to the farm house.

The ephemeral creek in the eastern paft of the study area was dominated by introduced species
such as Kikuyu and contained only a smal l  area of revegetat ion, dominated by species such as
Kangaroo Apple and native wattles. Remnant scattered trees such as Swamp Paperbark, Red Box
and Red lronbark were also observed in these areas.

Private land to the west proposed for an access road comprised cleared grazing land with several
large patches of indigenous eucalypts remaining with many large trees, including the rare
Victorian species Coast Grey Box. Scattered trees, including Coast Grey Box, were also recorded
outside these patches within the paddock.

Colquhoun Road to the west comprised a number of narrow remnant patches of treed vegetation
(including Coast Grey Box) of varying understorey quality, including many patches with intact
native shrub and groundcover layers, as well as patches slashed regularly and dominated by
introduced grasses. Several scattered trees were recorded in this road reserve.

Residential development occurred to the east of the study area, whilst partially completed
residential estates occurred to the south and north. Land immediately to the west remained rural,
comprising grazing land or smal l  rural  al lotments.

The study area is si tuated on the boundary of the Gippsland Plain bioregion and East Gippsland
Lowland bioregion, according to DSE mapping. Site inspect ion indicated that due to the hi l ly
nature of the study area, it conformed more closely to the East Gippsland Lowlands bioregion in
terms of its visible soil profile, geology and remnant forest vegetation.

The si te fal ls within the boundaries of the East Gippsland Catchment Management Authori ty.  The
local planning authori ty is the East Gippsland Shire Counci l  and the land is zoned Resident ial  1
Zone under the local planning scheme. A Vegetation Protection Overlay (VPO1) covers the
Colquhoun Road reserve at the point of  a proposed access road in the local planning scheme,
aimed at protecting high conservation roadside native vegetation.
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4.2. Flora and native vegetation

4.2.7. Flora species

Atotal of L22 plant species were recorded in the study area, listed in Appendix 1. Of these, 73
(60%) were indigenous species and the remaining 49 ( }yo) were introduced species.

Flora f nformation System records and the Environment Protection and Biodiversity Conservation
Act 7999 Protected Matters Search Tool indicate that within the 1O-kilometre search region there
are records of, orthere occurs potential habitat for,29 flora species listed as having national or
state conservation sign if ica nce.

Coast Grey Box was recorded from a number of locations in private property to the east of the
proposed subdivision and in the Colquhoun Road reserve. This species is listed as rare on the
Advisory List of Rare and Threatened P/ants in Victoria (DSE 2005). Coast Grey Box is not listed
under the Flora and Fauna Guarantee Act 7988 or EPBC Act. No additional flora species of
conservation significance were detected during the field surveys undertaken for this assessment.

The likelihood of occurrence in the study area of flora species listed under the FFG Act or EPBC
Act is addressed in Table 1. These species are either known to occur in the 1O-kilometre search
region or suitable habitat has been identified in this search region in the EPBC Act Protected
Matters Search Tool (DEWR 2OO7).

This analysis of the likelihood of occurrence of flora species listed under the FFG Act and EPBC
Act indicates that no threatened species are likely to occur on site due to either a lack of suitable
habitat, or (for conspicuous species) no individuals being observed during the current
investigation.

Page I L4

ZoeD
54 Thorpes Lane



o

c)

EE
l r f
u r O
h n =  o
- ; o' C ( U
f .b!

a

;
; L

x o
Y a o
v o
O . O

( U >
'= 0)
= l <w =
C C

9 l
z.

- O- ?

: i ( l )

Z c

E g

h8
Y O
O - O
( U >
'= qt
t ;
- C C

o : t
z

. o 5

. = 9

b , P
tir:-6-
( l ) - c o )
t  o-o,
a 9 - t
L ( D c

38fr
f  > . =

8EX
E s=
a a

; ; o

oo

E c o

o 9
g E
- C  v ^

K€S
-E o- o'l
P F -
. = v

; o( o b
L ( / l )(o

bD

(U

s
o)

U'

u )

o

lt,

o
U)
0)

o
$
o
.q
o
o{

o
CJ

IJ'

q

o
f

dl
o 9
5 6
E=
E

J

N
=l
(o

N
F.

C;
z

C'
IE

|J)
Fl

a)u

{D

Ti
0)

;
o
.o
6
q)

0)
q)
b0
c

UJ

ul
o

q
u-
q)

f

o

:
G

(5

,a^

o

CD
o-
trl

o

(!

U)
I

o
ao
o-
ttt
o
c
o
6

g
lt
o
.E
o

d.-

G
E
o
B:
6
o
c

.S
oo
c
0)

: f' r I
r r O
F5

Eoo

E 6
6 x
i =
,EE
86
* . nu .g

(J
o
CL.a

!0 tt
o
6

6 =
ct

C)
qt
o-
trl
E
c
o

F

o

!t

=i
-9
o
,(E

ZoeD
54 Thorpes Lane



Stirling Drive, Lakes Entrance, Flora and Fauna Assessment Report No.7206(1,.2)

4.2.2. Ecolotical Ve$etation Classes

Pre-European EVC mapping produced by the DSE indicates that the study area and surrounds
would have supported Limestone Box Forest (EVC 15) in the northern half of the study area, and
Lowland Forest (EVC 16) in the Colquhoun Road reserve and southern half  of  the study area pr ior
to European sett lement.  This mapping is based on model l ing of factors including rainfal l ,  aspect,
soi ls and remaining vegetat ion.

Evidence in the study area including floristic composition and soil characteristics suggested that
fragmented forms of these Ecological Vegetation Classes were present in the southwest and on
the Colquhoun Road reserve.

Limestone Box Forest has a vulnerable conservation status in the East Gippsland Lowlands
bioregion. The benchmark for this EVC describes i t  as occurr ing "on general ly wel l  developed tera
rossa soils derived from Tertiary limestones that outcrop around coastal streams, gullies and
lakes. [lt supportsl open Eucalypt forest to 20 metres tall with a tall shrub layer understorey and a
grass and herb-rich ground layer on sheltered aspects but may be almost completely bare on
drier aspects" (Appendix 5).

Lowland Forest has a least concern conservation status in the East Gippsland Lowlands
bioregion. The benchmark for this EVC describes it as "eucalypt forest to 25 metres tall on
relatively fertile, moderately well-drained soils in areas of relatively high rainfall. Ilt is]
characterised by the diversity of life forms and species in the understorey including a range of
shrubs, grasses and herbs" (Appendix 5).

A total of 15 remnant patches (referred to herein as habitat zones) comprising the above
Ecological Vegetation Classes were recorded from the adjacent property to the southwest and
Colquhoun Road reserve where an access road is proposed (Figure 2). These habitat zones are
described in Table 2.

Habitat zones were not assessed using the Habitat Hectare method at this stage of the
investigation. The conservation significance of each habitat zone according to the Framework,
based on EVC bioregional conservation status and default habitat scores (DSE 2OO6) are
presented in Table 2; conservation significance is described in more detail in Section 4.2.6. Large
trees in habitat zones are represented in Figure 3.
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4.2.3. Detraded treeless ve$efe'tion

Six areas where ground layer native vegetation was found to be greater than 25% total cover
(excluding bare ground) but dominated by a small number of opportunistic native species and/or
occurring on modified substrates were recorded. These areas represent degiraded tree/ess
veSetation (Figure 2)as defined by DSE (Section 3.3.2) and are described in Table 3.

Table 3: Areas containing degraded treeless vegetation at greater than 2570 native cover

Pasture lacking trees and native shrubs with a high proportion of weeds, including Kikuyu,
Yorkshire Fog, Sweet Vernal-grass, Spear Thistle, Blackberry and Soft Brome. Located at higher
elevations, dominated by Austral Bracken with Weeping Grass and Common Wheat-grass
inhabiting small areas.

Drainage collection points containing standing water, divided by a man-made levee and colonised
by wetland vegetation (Figures 4 & 5). Dominant native species included Slender Knotweed,
River Club-sedge and Tall Spike-sedge. Kikuyu, Yorkshire Fog, Blackberry, Blue Canary-grass,
Couch and Water Couch were the most prolific introduced species present, mostly restricted to
the fringes.
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4.2.4. Scaftered lrees

Scattered trees recorded in the study area would have once comprised the canopy component of
Limestone Box Forest (EVC 15) and Lowland Forest (EVC 16), determined by their location, aspect
and nearby vegetation.

A total of 45 scattered trees were recorded in the study area, of which 9 were larSe, 5 were
medium and 31 were sma// compared to the benchmark large tree diameter at breast height
(DBH) for both Limestone Box Forest and Lowland Forest of 70 centimetres (Appendix 5). Size
classes are based on the following DBH ranges:

r Lar€le - 70 to less than 105 cm;

o Medium -52 to less than 70 cm;

o Small  -  Less than 52 cent imetres.

Scattered trees are listed in Appendix 3 and represented in Figure 3.

4.2.5. CoastGrey Box

Coast Grey Box, rare in Victoria, was recorded throughout many habitat zones and as scattered
trees in the pr ivate land to the west of the proposed subdivis ion and on the Colquhoun Road
reserve. Given the proposal to construct an access road through this private land to Colquhoun
Road, all Coast Grey Box in the vicinity of the proposed access road were documented and are
presented in Figure 4. lt should be noted that additional Coast Grey Box trees occur outside the
search area marked in this figure, in both private land and the road reserve.

4.2.6. Conseruation s$nificance according to the Framework

The likely conservation significance of habitat zones in the study area according to the Framework
is summarised in Table 2. This is based on a combinat ion of the bioregional conservat ion status
of the EVC, together with its habitat score. Given that habitat scores have not yet been obtained
for habitat zones, default habitat scores (DSE 2006) are used here.

Very large, large and medium scattered trees in the study area are assigned a conservation
significance based on the bioregional conservation status of the EVC to which they once
belonged, as presented in Appendix 3. Small scattered trees are defined as having low
conservation signif icance according to the Framework.
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4.3. Fauna habitat assessment

The fol lowing fauna habitats were recorded in the proposed subdivis ion and adjacent creekl ine:

r Exotic-dominated pasture;

.  Aquat ic habitats ( farm dams and ephemeral drainage l ine);

'  Planted and remnant trees.

Exoticdominated pasture

This habitat covers a large proportion of the study area. lt is dominated by a variety of introduced
pasture grasses such as Kikuyu, Sweet Vernal Grass and weeds such as Cats-ear. lt is currently
grazed by Cattle.

The existing farm house access road retains some remnant Cranberry Heath, Kangaroo Grass
and Coastal  Beard Heath, among other indigenous plants in a very narrow str ip beside the road,
interm ingled with introduced grasses.

This habitat  provides feeding opportunit ies for some open country birds such as Richard's Pipi ts,
Star l ings, Austral ian Magpies, Austral ian Ravens, and Galahs. Welcome Swal lows and White-
throated Needletails foraged for insects in the airspace over this habitat. Mammals such as
European Rabbits inhabit the longer grass and bracken which provides cover. This artificial
habitat generally provides few opportunities for native fauna and therefore is considered low
qual i ty.

Aquatic habitat

Two farm dams were located within study area boundaries, both containing water at the time of
f ie ld inspect ion. One was very smal l  and was inundated to the extent of only a few square metres.
At the southern end of a creek l ine in the eastern boundary to the study area another smal l  dam
has been formed;this is lined with native rushes(Eleocharis and Schoenoplectus spp.: Figure 4).
This drainage l ine contained some st i l l  water at the t ime of inspect ion. Some marshy ground
formed towards the southern l imit  of  this drainage l ine which formed a smal l  extent of  habitat  for
Latham's Snipe (Figure 2). This drainage line has been extensively revegetated. An ephemeral
tr ibutary to this creek runs through the study area but was dry during the f ie ld assessment.  The
tributary is dominated by Kikuyu and has little other vegetation. The aquatic habitats of the study
area provide some habitat (of limited extent) for frogs and common waterbirds such as Wood
Ducks and Chestnut Teal.

Connectivity with other wetlands or streams in the district was limited (although just downstream
of the creek from the south eastern corner of the study area was a dam lined with Iypha which
could provide habitat for a range of waterbirds including some rare or cryptic species); this
combined with their general paucity of vegetation, suggests that the wetland habitat of the study
is poor qual i ty for fauna.

Planted and remnant trees

This habitat covers a small area near the farmhouse, and patches on the western side of the
study area (Figure 1).  The habitat  comprises a few eucalypttrees remaining in the paddock north
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of the farm house, however these were in such poor health their  species ident i f icat ion remained
unresolved. They lacked the hollows used as roosting or nesting site by wildlife. Very few if any
nat ive understorey plants or shrubs remained within this habitat .  Planted trees in the vic ini ty of
the farm house included common orchard species such as Citrus sp. The ground layer of this
habitat  was dominated by introduced grasses such as Kikuyu and Barley-grass and weeds such
as Spear Thist le.

The creekline on the eastern perimeter of the study area contains much revegetation - some of
the common species used are Kangaroo Apple and watt les.

This habitat provides some foraging, perching and some nesting opportunities for a variety of
common nat ive birds, including Rosel las, Red Watt lebirds, Yel low-rumped Thornbi l ls,  and Wil l ie
Wagtails. During the field visit, a group of Yellow-tailed Black Cockatoos used some dead pine
trees as perching si tes. House Sparrows were prevalent around the bui ldings of the farm house.

This habitat  retains very few fal len branches and almost no leaf l i t ter al though there is some
debris of human or igin,  such as t i les and other bui lding mater ials.  This habitat  could provide
some shelter ing habitat  for common rept i les and frogs such as Common Blue-tongued Lizard and
Garden Skink. The dominance of introduced plants in the ground and shrub layers and paucity of
overstorey trees indicates significant modification to this habitat and there is a break of
connectivity to patches of remnant woodland or forest of some 2OO metres to the north. These
factors indicate that it is a low quality habitat for fauna.

4.4. Fauna species

Based on the field assessment and the review of existing information, the study area is known to,
or may potentially support 185 species of terrestrial veftebrate fauna, including 25 species of
mammals (seven introduced and eight bats),  136 species of birds (1O introduced),77 species of
rept i le and seven species of f rog. These species are l isted in Appendix 2 (which also includes
scient i f ic names),

Those species for which habitat may occur in the study area or nearby are discussed in more
detai l  in the fol lowing sub-sect ions, which include a discussion of their  l ikel ihood of occurrence.

4.4.7. Mammals

Twenty-five species of mammals occur or are tikely to occur within or close to the study area
based on the AVW records. Seven of these are introduced species and eight are bats.

One mammal species was observed during the f ie ld assessment in December 2007, the
introduced European Rabbit .

The EPBC Act Protected Matters Search Tool (DEWR 2OO7) predicted five nationally threatened
terrestr ial  mammal species to occur in the search region. These are the Spotted-tai led Quol l ,
Southern Brown Bandicoot, Long-nosed Potoroo, Smoky Mouse and Grey-headed Flying-fox.
These species and their  potent ial  occurrence in the study area are discussed below. Marine
species have been excluded due to the lack of marine habitat  in the study area.

The Spotted-tailed Quoll (Dasyurus maculatus) is considered endangered nationally and in
Victor ia (DSE 2007d).  This species of carnivorous marsupial  inhabits large forest blocks in
Victor ia such as in the high country,  the Otway Range and East Gippsland (Menkhorst 1995).
There are four records for the search region, between 1986 and 1999. One record was not far
from the study area, between Red Bluff and Lake Bunga, 5 km east of Lakes Entrance. However,
this species would be unl ikely to occur within the study area, since i t  is surrounded mainly by
agricul tural  and urban land with negl igible treed vegetat ion to provide cover,  and the habitat  of
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the study area has been extensively modified and therefore unlikely to support a range of
terrestrial prey species required for a population of the quoll.

The Southern Brown Bandicoot (/soodon obesu/us) is considered endangered nationally but lower
risk, near threatened in Victoria (DSE 2007d). lt known from four records in the search region
dated 1978 and 1979. These records are from Lake Tyers and Cunninghame Arm - the latter site
being close to the study area. This bandicoot requires heathy forest or woodland, shrubland or
heathland with dense cover at ground level (Menkhorst 1995). Given the lack of records since the
1970's and subsequent urban development surrounding the study area, combined with a lack of
sui table habitat ,  the Southern Brown Bandicoot is considered unl ikely to occur within the study
area,

The Long-nosed Potoroo (Potorous tridactylus) is known from Lt recordsfrom the search region
in the period 1975 to 1996, including some from the 1970's from Cunninghame Arm, close to
the study area. The most recent records, 1994 to 1996, derive from Red Bluff Reserve, about 3.5
ki lometres east of  the study area. This species, in common with the Southern Brown Bandicoot,
requires a dense ground layer as part of its habitat, generally within a heathy woodland or forest
community (Menkhorst 1995). The lack of recent records in the region away from Red Bluff
Reserve, and a lack of suitable dense ground cover throughout the study area, suggests that this
species is unlikely to persist there.

The Smoky Mouse (Pseudomys fumeus) is listed as endangered nationally and critically
endangered in Victoria (DSE 2007d). lt occurs in several disjunct forested or heathy habitats in
Victor ia,  namely, the Grampians and Otway Ranges, the Central  and Eastern Highlands, and the
East Gippsland Plains. There are very few records since 1980 from the Eastern Highlands or the
Snowfields (Menkhorst 1995). The Smoky Mouse has not been recorded in the search region for
this study, the closest records being from the Marlo area. Given the lack of suitable habitat (in
East Gippsland, coastal  heath: Menkhorst 1995),  the species is unl ikely to occur in the study
area.

The Grey-headed Flying-fox (Pteropus poliocephalus) was identified as potentially occurring in the
study area by the EPBC Protected Matters Search Tool (DEWR 2OO7). The two main populations
in Victoria are located near Mallacoota and at the Yarra River in Melbourne. There are scattered
records elsewhere in the state, mostly south of the Great Dividing Range (Menkhorst 1995). This
species has been recorded twice the search region, at Lakes Entrance. Given there are a small
number of orchard trees that may provide suitable foraging resources for the flying-fox, it may
occasionally visit the study area, but would not be a regular visitor and therefore the study area is
considered of little value overall to this species.

Four other mammal species are listed as threatened at state level (DSE 2OOTd) and have been
recorded within 10 km of the study area. These are the Brush-tailed Phascogale, Common
Dunnart, Fat-tailed Dunnart and Eastern Horseshoe Bat. These species are discussed below.

The Whitefooted Dunnart (Sminthopsls /eucopsis) is listed as vulnerable in Victoria (DSE 2007d)
but is not listed under the FFG Act. The marsupial occurs in coastal tussock grass and heath
habitats (Menkhorst 1995). There is one record from the search region dated 1978. The study
area does not retain any intact coastal habitat and the ground layer has been modified and
elements such as fal len logs and branches removed. There is also poor cont inui ty with any
suitable connecting habitat in adjacent areas. These factors indicate it is unlikely that a
population of White-footed Dunnart occurs within the study area.

The Eastern Horseshoe Bat is listed as vulnerable in Victoria (DSE 2007d). There are L7 records
from the AVW search region from 1989 to 1998, mostly from a site approximately 8 kilometres
north of the study area. In Victor ia,  i t  inhabits the Eastern Highlands and East Gippsland, centred
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on a few known roost s i tes that are warm and humid, ei ther caves or mine shafts.  Since the
species seems dependent on forested habitats for foraging (it requires perches from which to
sal ly for prey in the shrub layer) and there is l i t t le of this habitat  within the study area, i t  is unl ikely
the species would use the study area regular ly,  but may occasional ly occur around the edge of
the si te where there are trees, such as the Colquhoun Road reserve.

4.4.2. Birds

A total of 136 species of birds occur or potentially occur within the study area based on the Atlas
of Victor ian Wildl i fe records and habitat  assessment.  This total  includes ten introduced species.
Species for which there is no sui table habitat  in the study area have been excluded from
considerat ion. During the December 2OO7 f ield assessment,  a total  of  33 species of bird was
observed (Appendix 2, which l ist  scient i f ic names for species which may occur in the study area).

The EPBC Act Protected Matters Search Tool (DEWR 2OOT) predicted three listed threatened
birds and several  migratory bird species to occur in the search region. Nat ional ly threatened birds
that are predicted to occur by the Search Tool are discussed below.

The Swift Parrot Lathamus discolor is endangered nationally and at state level (DSE 2OO7d).
These woodland birds are identified by the EPBC Act Protected Matters Search Tool as being
within range in the Lakes Entrance area. The Swift Parrot may pass through or visit the study area
when searching for f lowering eucalypts on migrat ion or dur ing autumn and winter.  The species
migrates to Victoria from Tasmania in autumn and winter to feed preferentially on the flowering
eucalypts on the inland slopes of the Great Divide. They may also occur in urban areas and
farmlands with remnant eucalypt t rees (Higgins 1999; Kennedy and Tzaros 2005).  There are two
records of Swift Parrot from the search region in 1986 at Lake Bunga. The study area is unlikely
to support  this threatened parrot species, due to the smal l  number of eucalypts and Banksias
present. Nevertheless it may occasionally occur in transit as the paucity of regional records
suggests.

The Orange'bellied Parrot Neophema chrysogaster is considered endangered nationally and
cri t ical ly endangered in Victor ia (DSE 2OO7d). East Gippsland is considered outside the normal
extent of the wintering range of this species which is from the Coorong in South Australia, to
South Gippsland in Victor ia (Higgins 1999; B.A. Lane, pers. comm.).  Nonetheless, a record in
2OO3 from Sydney ( Birds Australia 2OO8) suggest that the species may occasionally visit East
Gippsland. Orange-bel l ied Parrots general ly spends winter within 3 km of the coast in sal tmarsh
or nearby paddocks, or sometimes in coastal dunes (Higgins l-999). Given the species' overall
rar i ty and lack of histor ical  records from East Gippsland, the chances of i t  occurr ing within the
study area are very remote, but cannot be ruled out completely.

There is little if any suitable wetland habitat for the Australian Painted Snipe Rostratula australis
which is vulnerable nat ional ly and cr i t ical ly endangered in Victor ia (DSE 2007d).  The species
prefers vegetated freshwater wetlands (Marchant and Higgins 1993), which are often ephemeral
and have soft  muddy margins (P.S. Lansley, pers. obs).  The wetlands of the study area are l ikely
to be too limited in extent to cater for the requirements of this species; the lack of nearby
extensive shallow wetlands is also a limiting factor. The lack of historical records in the search
region would further suggest the species would not be expected to occur in the study area.

The Regent Honeyeater Xanthomyza phrygia is considered endangered nationally and critically
endangered in Victoria where it is listed under the FFG Act (DSE 2007d). The study area is part of
the former range inhabited by Regent Honeyeaters. This species prefers to feed in flowering
eucalypts and mist letoe (both scarce within the study area),  and is "al l  but ext inct" in Victor ia
(Olsen et al. 2005); it is now mainly found in north-east Victoria and NSW (Higgins, Peter and
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Steele 2OOL; Tzaros 2005). Any Regent Honeyeater in the study area would be a vagrant
individual - there are few trees that might attract the species. There are two records of this
species from within the search region, both in 1967, and the area is now unl ikely to be form part
of the core distr ibut ion and habitat  of  the species.

A number of addit ional l isted migratory species are indicated by the EPBC Search Tool as
potentially occurring in the search region; these are: the Great Egret, Cattle Egret, White'bellied
Sea-Eagle, Latham's Snipe, White.throated Needletail, Fork-tailed Swift, Rainbow Beeeater,
Black-faced Monarch, Satin Flycatcher and Rufous Fantail. Most of these species are unlikely to
occur in the study area regular ly or in signi f icant numbers. There is no extensive wet land or r iver
habitat for the White-bellied Sea-Eagle, which however is likely to occasionally fly over since it is
commonly observed along the coastal estuary at Lakes Entrance. The Great Egret requires
shal low wetlands or intert idal  zones and the smal l  dams and ephemeral creek of the study area
are unlikely to provide sufficient habitat. The Cattle Egret normally occurs in wetlands with lush
pasture associated with dairy cattle (Emison et al. L987) and could therefore visit the study area.
The needletail and swift are likely to occasionally fly over the area, but the swift prefers areas
further inland (Higgins 1999) and the needletai l ,  despite being recorded duringthe f ie ld survey, is
not likely to be dependent upon the study area given its widespread distribution in eastern
Australia (Higgins 1999). The bee-eater is not recorded from the search region and is unlikely to
occur,  preferr ing dr ier in land habitats.  Black-faced Monarch, Sat in Flycatcher and Rufous Fantai l
are forest dwelling species. They are therefore unlikely to occur due to a paucity of trees within
the study area.

One listed threatened migratory bird that does occur within the study area, is the Latham's Snipe
(lower r isk, nearthreatened in Victor ia:  DSE 2007).  Two individuals of this species were recorded
along the ephemeral creek in the eastern perimeter of the study area, where dense cover is
suff ic ient to support  a few birds in spr ing and summer. The area of sui table habitat  is very smal l
compared to that avai lable to the species nat ional ly and therefore this highly mobi le species
would not depend on the study area as critical habitat.

Three additional migratory species are predicted by the EPBC Act Protected Matters Search Tool
to occur: Sharptailed Sandpiper, Red-necked Stint and Common Greenshank - there is no
habitat within the study area for these species and they would not be expected to occur.

Several threatened species of water bird listed at state level have been recorded in the 10 km
radius AVW search region. Most are unlikely to be regular visitors to the study area, owing to a
lack of extensive habitat. Such species include listed threatened or near threatened species at a
state level (DSE 20O7d) such as Lewin's Rail, Pied Cormorant, Magpie Goose, Cape Barren
Goose, Australasian Shoveler, Hardhead ,Blue.billed Duck, Musk Duck, Little Egret, lntermediate
Egret, Great Egret (also listed under the FFG Act), Nankeen Night Heron, Australasian Biftern,
Royalspoonbill, Whiskered Tern, Caspian Tern and Azure Kingfisher. They are instead more likely
to occur at the more extensive wet lands elsewhere in the nearby Gippsland Lakes.

One water bird listed as near threatened the Pacific Gull (DSE 2OO7d) was recorded flying over
the study area. lt is considered likely that the species commutes between the coast and the
nearby Lakes Entrance landf i l l  just north of the study area. This normal ly marine species is not
therefore dependent upon the study area for i ts requirements.

Several  threatened grassland, open country or woodland-dwel l ing species have been recorded
from the search region and their  l ikel ihood of occurrence is discussed below.

The King Quail Coturnx chinensis is listed as critically endangered in Victoria (DSE 2007d). There
is one record from the search region of this species which prefers wet heaths and moist rushy
depressions (Emison et al. 1987). There are few records in Victoria recently away from French
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ls land (Emison et al ,  L987).  The study area is unl ikely to support  this species due to the l imited
extent of moist dense rushes and easy access by predators such as cats and foxes. The Eastern
Bristlebird Dasyornis brachypterus has historically been recorded from similar dense heathy
habitats to the King Quail (Emison et al. 1987) and for the same reasons would be very unlikely to
occur in the study area, despite two records from the search region.

The Bfack Fafcon Falco subniger (vulnerable; DSE 2007) is a species more characteristic of the
inland plains than East Gippsland. l t  has been recorded twice from the search region in 1983.
This species is i r rupt ive in southern Victor ia and occurs during favourable seasons. The t iming of
the historical records may be influenced by drought. The species therefore may occur infrequently
in the study area but would not regularly. The Spotted Harrier Circus assimilis is another listed
grassland species (near threatened: DSE 2OO7) that may occasionally occur but would not be a
regular member of the avifauna. Three AVW records from the 1980's constitute its known
occurrence in the region.

Listed threatened forest and woodlands species such as the Squaretailed Kite Lophoictinia
isura, Powerful Owl Ninox strenua, Sooty Owl Tyto tenebricosa, Glossy Black Cockatoo
Calyptorhynchus lathami, Brown Treecreeper Climacteris picumnus, and Speckled Warbler
Chthonicola sagittata and the near threatened Spotted QuaiFthrush Cinclosoma punctatus have
all been recorded from the search region. These are species that require more extensive wooded
cover in which to survive and are not l ikely to occur within the study area.

Some forest and woodland species, such as the Masked Owl lyto novaehollandiae, may occur in
the study area because it is known to utilise open areas such as river flats, over which to forage
(Emison et al. 1987). There are 13 records from the search region including at sites close to the
study area. This species may therefore occasionally occur however, would not breed due to a lack
of hollow trees in the study area. Another threatened forest species that may occur is Grey
Goshawk Accipiter novaehollandiae. This species is known to move in to more open country
outside its spring and summer breeding season and there are 49 records from the search region,
mostly in the May to August period. Although the species may appear in the study area, it would
be unlikely to constitute a key site for the Goshawk.

4.4.3. Reptiles

A total of 17 species of reptiles occurs or potentially occurs within the study area based on the
field assessment and Atlas of Victorian Wildlife. During the December 2OO7 field assessment, no
species of reptile was confirmed to occur in the study area, however one snake was seen briefly
and was ei ther a Lowland Copperhead or White- l ipped Snake.

No nationally threatened reptile species are predicted to occur in the search region by the EPBC
Protected Matters Search Tool (DEWR 2OO7).

Two listed threatened species in Victoria have been recorded from the search region, the Tree
Goanna and the Glossy Grass Skink.

The Tree Goanna Varanus varius is an arboreal species that requires tree hollows in welltimbered
areas as part  of  i ts shelter ing requirements (Wilson and Swann 2OO3). l t  is l isted as vulnerable in
Victoria (DSE 2007d). Although there are four records from the search region between 1987 and
1997 it is not expected to occur within the study area since hollow bearing trees are entirely
lacking.

Glossy Grass Skink Pseudemoia rawlinsoni is known from one record in the search region. This
species is listed as near threatened in Victoria (DSE 2007d), and occurs in boggl creeks
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containing dense vegetat ion as wel l  as lake edges and salt  marsh (Wilson and Swann 2003).  l t
has been recorded once from the search region at Rigby lsland in January 1996.The boggy creek
habitat  on the eastern perimeter of the study area could support  this species; however,  predators
such as cats are l ikely to be present in suff ic ient densit ies to l imit  the chances of a populat ion of
this rept i le surviving in the study area. The study area is considered unviable as an important long
term si te for survival  of  this species which wi l l  more l ikely survive in more intact lakeside habitats
such as those situated west of Lakes Entrance.

4.4.4. FroSs

A total of seven species of frogs occurs or potentially occurs within the study area based on the
AVW records. During the field inspections, two species of frog was recorded within the study area,
the Whist l ing Tree Frog and Common Froglet.  These species were heard cal l ing from near the
dam and creek l ines within or alongside the study area.

Four nationally threatened species of frogs are identified as potentially occurring within the study
area bythe EPBC Protected Matters Search Tool (DEWR 2OO7). These species, none of which has
been recorded from the AVW search region, are discussed below.

The Giant Burrowing Frog He/eioporus australiacus inhabits the coast and ranges in open forests
of eastern Victor ia and NSW where i t  breeds in burrows along sandy creek beds in summer and
autumn after rain (Cogger 20OO; Turner 2OO4). There appears little data about its ecological
requirements upon which to base an assessment of its potential occurrence. The lack of records
together with mapped distribution (Frogs.org.au 2008a) and its dependence on forested habitats
would suggest it is unlikely to occur in the study area.

The Green and Golden Bell Frog Litoria aurea inhabits the warm temperate zone of eastern
Victor ia and NSW. l t  occurs in aquat ic habitats,  most ly permanent ones, including streams and
farm dams where it l ikes fringing vegetation (Cogger 2000). The species may be on the edge of its
range at Lakes Entrance, however the lack of records from the search region and very limited
habitat  sui table for the species, suggest i t  would be unl ikely to occur.

Littlejohn's Tree Frog Litoria littlejohni is a recently recognized species of which little is known. lt
is mainly an inhabitant of  deeply vegetated gul l ies in wet and dry forest,  woodland and
shrublands (Frogs.org.au 2008b).  Due to the lack of this habitat  within the study area i t  would not
be expected to occur.

Growf ing Grass Frog Litoria raniformis. This species requires vegetated freshwater wetlands with
signif icant areas of f r inging and f loat ing vegetat ion; ei ther permanent,  or i f  ephemeral,  usual ly
with a permanent water body acting as a refuge area nearby (Organ 2OO2). The study area is
f lanked by urban development to the east and south and wetland connect iv i ty is l imited. The
wetland habitats of the study area are not considered suitable for support ing a permanent
population of this species, for the same reasons as for the Green and Gold Bell Frog.

One other species of frog is known from the search region and listed as threatened species in
Victoria.

One record of the Southern Toadlet Pseudophryne semimarmorata exists from the AVW search
area, dated March 1961. This species is l isted as near threatened in Victor ia (DSE 2OO7d).
Southern Toadlets are usual ly found in or near forests,  woodlands or heathlands with leaf l i t ter,
logs and wet depressions in which it lays its eggs (Cogger 2OOO, Anstis 2OO2, Turner 2OO4).
Although wet depressions near the drainage l ines of the study area could have supported this
species in the past, it is evident that the ground level habitat has been degraded by grazing, and
lacks leaf l i t ter and fal len branches or logs that would sat isfy the shelter ing requirements of this
soecies. lt is not therefore exoected to occur in the studv area.
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4.5. Fauna conservation significance of the study area

Three fauna species of conservation significance were confirmed to occur in the study area, the
Latham's Snipe, Pacif ic Gul l  and White-throated Needletai l .  The Latham's Snipe probably occurs
regular ly in smal l  numbers ( less than 1-O birds) alongthe creek on the eastern perimeter of the
study area whi le the Pacif ic Gul l  probably f i les overhead regular ly.  The Needletai l  or iginates from
the northern hemisphere and is a widespread in eastern Austral ia in the summer and autumn
period when it feeds aerially on flying insects. The study area does not offer critical habitat to this
migratory bird. The study area is therefore not important ecologically for these species in the
context of their overall populations.

Open foraging habitat exists for two other state listed threatened fauna species, namely the
Masked Owl and Grey Goshawk; however, the site is considered unlikely to be a key site for these
two species, as it offers few or no trees suitable to provide nesting opportunities.

The pasture and planted tree habitats are rated as low quality and are not expected to support
any listed threatened species regularly. For these reasons the study area is considered to be of
localfauna conservation significance according to criteria outlined in Appendix 4.

Report No. 7206 (1".2)
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5. IMPACTS AND REGULATORY IMPLICATIONS OF PROJECT

This section provides an outline of the regulatory issues related to the flora, fauna and native
vegetat ion values present on the si te.  The impl icat ions under var ious federal ,  state and local
pol ic ies and legislat ion are discussed.

5.t. Native vegetation retention regulations

The Framework (DNRE 2OO2) is the relevant state-wide policy applicable to native vegetation
management and applications to remove native vegetation in Victoria. The Framework or 'Net

Gain'  pol icy is incorporated into the Victor ian Planning Provisions (VPP) of the state planning
scheme. The pol icy is discussed below.

5,7.7. Avoid, minimise and offset

Any proposal to remove native vegetation from the study area in the form of degraded treeless
vegetation, scattered trees and/or remnant patches would require a permitfrom the responsible
authority. Any proposal to remove vegetation from the publicly-owned roadside would also require
a permit under the Vegetation Protection Overlay.

Clause 15.09 of the planning scheme states that planning and responsible authori t ies must have
regard to the Framework, and in pafticular the three-step approach of the Net Gain policy. The
Framework must therefore be considered when an application to remove native vegetation is
submitted fol lowing a planning scheme amendment or subdivis ion proposal.

The three-step approach of Net Gain out l ined in the Framework and included in Clause 52.77 is
hierarchical  and includes the fol lowing:

1. Adverse impacts on native vegetation should be avoided, particularly removal of vegetation;

2. Where impacts cannot be avoided, impacts should be mrnimised through planning and design
considerations with input from relevant experts; and

3. Appropriate offsets (Net Gain targets) need to be identified to compensate for native
vegetation removal.

Based on recommendations in previous versions of this report, the proponent has altered the
design of the proposed access road in the southwest to avoid the removal of intact native
vegetation from Habitat Zone W (Figure 5).

5,7.2. Fnmework conservation significance

As part of ecological investigations, conservation significance of remnant native vegetation is
assessed under Victoria's Native Vegetation Management Framework (DNRE 2002). This
assessment is separate to that of botanical conservation significance, presented in Section 5.1-.1-.
Conservation significance is not applied to degraded tree/ess veEletation, which constitutes
vegetation outside habitat zones, excluding scattered trees.

The Framework presents a set of criteria for determining the conservation significance of intact
patches of native vegetation. This determination is based on the bioregional conservation status
of the Ecological Vegetation Class in each habitat zone and the habitat score for each zone. The
conservation significance of each habitat zone under the Framework is presented in Table 2.

The conservation significance of large and medium scattered trees in the study area is
determined based on the bioregional conservation status of the EVC from which they are derived
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and is presented in Table 5. The default  conservat ion signi f icance for al l  smal l  scattered trees is
low.

Framework conservation significance informs the formal determination process in response to
appl icat ions for vegetat ion removal and the Eiuidel ines for applying the Net Gain pr inciple and
offset obligations in the event of approved removal, discussed in detail in Section 5.2.

5.7.3. Applications for native ve$etation removal

The Framework provides a hierarchy of policy approaches to assessing applications for native
vegetation removal based on Framework conservation significance (Section 5.1,.2). The policy
guidelines for removal of intact native vegetation of varying conservation significance according
to the Framework are presented in Table 4.

Table 4: Likely response to applications for removal of intact native vegetation

Applications for vegetation removal are assessed on a case-by-case basis by the Responsible
Authori ty,  includingthe DSE i f  referred.

5.2. Native vegetation removal implications

Any unavoidable and approved removal of intact native vegetation or scattered trees must be
offset according to the Net Gain policy contained in the Framework. These offsets are discussed
below.

5.2.1. Oftet tarElets for removal of remnant patch veEletation

Net Gain offset targets for removal of remnant patch vegetation are based on the conservation
significance of each habitat zone and the offset multiplication factors related to its level of
significance as outlined in the Framework. Estimated offset targets for intact native vegetation
removal proposed for the access road in the southwest and associated road widening of
Colquhoun Road are presented in Table 7 based on the default habitat score of 60 (out of 1OO)
for Limestone Box Forest of vulnerable bioregional conservation status (DSE 2006). Precise
offsets may be determined usingthe Habitat Hectare assessment method and are expected to be
lower than those presented here (default habitat scores represent a 'better case' scenario).

TF

Eouivalent Gain
At least 1X calculated loss in habitat hectares

Clearing may be permitted but
only as part of an appropriate

sustainable use response

Equivalent Gain
At least 1X calculated loss in habitat hectares plus a

large tree protection and replacement offset if any
large trees are removed

Clearing generally not permitted

Net Gain

At least 1.5 X calculated loss in habitat hectares plus
a large tree protection and replacement offset if any

large trees are removed

Clearing generally not permitted

Substantial Net Gain

At least 2 X calculated loss in habitat hectares plus a
large tree protection and replacement offset if any

large trees are removed

Clearing not permitted unless
exceptional circumstances apply
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Table 5: Offsettargets for intact native vegetation removal

K 0.6 0.029 o.oL7 Very High 2 x 0.035

L o.6 o.o17 o.010 Very High 2 x o.02L

M 0.6 o.o42 0.025 Very High 2 x 0.050

U 0.6 0.019 0.011 Very High 2 x 0.023

Totals o.1L 0.06 0.ff!

Stlrling Drive, Lakes Entrance, Flora and Fauna Assessment Report No. 7206 (1.2)

* Habitat hectares = habitat score x area (ha)

It is anticipated that proposed road widening on Colquhoun Road may result in the loss of three
large trees from Habitat Zone K. This requirement will be verified by more precise roadwork
surveying. Additional offset targets for removal of large trees from habitat zones apply to any such
approved removal under the Framework and are presented in Table 6. These offsets contain both
a protection and recruitment component, whereby a prescribed number of existing trees must be
protected for conservation purposes, and a prescribed number of trees must be successfully
recruited through planting and/or assisted natural regeneration.

Table 6: ofbet targets for removal of large trees from habitat zones

The proposed access road and Colquhoun Road widening will also result in the removal of three
small Coast Grey Box trees from Habitat Zone M and one medium Coast Grey Box tree from
Habitat Zone U.

Offsets for the removal of native vegetation from habitat zones may include the permanent
protection (e.g. Section 173 agreement) and maintenance for ecological conservation of other
existing remnant vegetation of like-for-like nature. Offset sites fitting this description may be
available within the study area if an appropriate area of the existing remnant vegetation is
retained. Otherwise, an appropriated third party offset site (i.e. site located on another property)
would need to be determined through discussions with the responsible authori ty.  Financial
contribution to the state government's BushBroker scheme may also be used to account for part,

or all, of the required offset. This scheme identifies native vegetation protection opportunities on
private land.

As a rule of thumb, 0.65 hectares of similar vegetation may be required to achieve the total offset
target shown in Table 5, based on a potential2Oo/o improvement of the offset site. For example,
the retention of Habitat Zones V and X (0.67 hectares combined) may provide the area required
for this offset. lt should be noted that this is an approximation only.

5.2.2. Offset tarEets for removal of scattered trees

Any approved removal of scattered trees will attract Net Gain offset targets according to the
Framework. Offset obligations for approved removal of large and medium scattered trees

ilF

* Based on def;ault habitat scores (pending Habitat Hectare assessment)
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comprise both a recruitment (planting) component and, in some cases, a protection component,
whereby a prescribed number of existing trees elsewhere in the bioregion must be protected for
conservation purposes.

The Framework defers to the relevant Catchment Management Authority's Native Vegetation Plan
to determine offset requirements for removal of small scattered trees. The absence of an
approved East Gippsland Catchment Management Authority Native Vegetation Plan means that
offsets for the approved removal of small scattered trees cannot be determined here.

A summary of scattered trees proposed for removal to accommodate the proposed access road
and widening of Colquhoun Road is presented in Table 7, along with offset targets according to
the Framework.

Table 7: Summary of ofbet tar$ets for scattered tree removal

2 t Coast Grey-box 48 Smal l Low n/a

22 Coast Grey-box 70 Large Medium^ 2 10

23 Coast Grey-box 65 Medium Medium^ I 5

24 Coast Grey-box 65 Medium Medium^ L 5

25 Coast Grey-box 72 Large Medium^ 2 10

Totals 4large & 2 medium 30
* Presented in Appendix 3
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5.3. EPBC Act

This sect ion addresses any impl icat ions ident i f ied for the study area under the Commonwealth
Environment Protection and Biodiversity Conservation Act 7999.

No flora or fauna species or vegetation communities listed as threatened under the EPBC Act
were detected during this investigation. No listed flora is considered likely to occur in the study
area due to no individuals or sui table habitat  being ident i f ied during the current invest igat ion.
Similarly no listed threatened fauna is considered likely to regularly occur in the study area.

Two EPBC Act listed migratorythreatened fauna species were recorded to occur in the study area
in sui table habitat  -  these species are the Latham's Snipe and White-throated Needletai l .  The
snipe occurs in aquatic habitats associated with the boggy creek line on the eastern perimeter of
the study area, while the White-throated Needletail uses airspace above the study area to forage
for flying insects. The study area is unlikely to constitute critical habitat for either species and
therefore no implications are identified under the Act for the subject land.

5.4. FFG Act

This section addresses any implications identified for the study area under the state Flora and
Fauna Guarantee Act 7988 (FFG Act). The FFG Act does not have direct bearing on private land;
however, it does operate through local government planning schemes and state policies such as
Victoria's Biodiversity Strateg)/ (DNRE 1997). Therefore decision makers involved in development
planning in the study area, such as counci l  planners and DSE referral  of f icers, may consider the
FFG Act as a decision guideline. The FFG Act also contains Action Statements for certain species,
which provide broad guidance on management and conservat ion.

No fauna species listed as threatened under the FFG Act were detected in the study area during
this investigation and none are expected to occur. Therefore there are no implications under the
FFG Act arising from development of the study area.

Cranberry Heath, Sallow Wattle, Common Cassinia, Coast Wattle, Black Wattle, Common
Cudweed and Narrow-leaf Wattle were recorded on the publicly-owned roadside between
Colquhoun Road and the study area's proposed western access point. These species are
protected under the FFG Act. A permit would be required under the FFG Act if these species are
proposed to be removed from the public road reserve.

A follow-up survey should be conducted in late spring (when orchids are most likely to be active
and therefore above ground) to determine the status of native orchids on this section of road
reserve. The family Orchidaceae (orchids) is protected under the FFG Act therefore a permit for
removal would be required if orchids are proposed for removal.

5.5. DSE Advisory List

The following section addresses issues surrounding flora and fauna species listed on the
Department of sustainability and Environment Advisory Lists (DSE 2OO5; DSE 2OO7) that may
occur in the study area or are known to occur in the broader search region. Referral officers may
use DSE Advisory Lists on rare and threatened flora and threatened fauna as a guideline when
making decisions on land use changes and when considering potent ial  impacts on threatened
spectes.

One listed flora species, Coast Grey Box (rare in Victoria) was recorded in the study area during
the current investigation. lt is recommended that efforts be made to avoid the removal of this
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species. No addit ion l isted species are considered l ikely to occur due to the absence of sui table
habitat  caused by clear ing and grazing.

The listed Latham's Snipe was recorded from the creek on the eastern boundary of the study
area. This species is listed as /ower risk, near threatened and is also a listed migratory species
under the EPBC Act, discussed in the previous section. There are more intact and extensive
habitats for this species elsewhere in the region including the nearby Gippsland Lakes catchment.
Any population of this species that may utilise the study area is likely to be small and therefore
any development of the study area is likely to have little impact on regional, state, or national
populat ions of the species.
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6. CONCLUSIONS AND RECOMMENDATIONS

6.1. Native vegetation

In order to demonstrate the three principles of avoid, minimise and offset as stated in Victoria's
Native Vegetation Framework it is recommended that development is designed to avoid remnant
patches of vegetation and scattered trees. lf some unavoidable vegetation loss is necessary then
offsets may need to be generated either on-site or elsewhere in the East Gippsland Lowlands
bioregion.

Recommendations to ensure the avoidance and protection of native vegetation and significant
flora on the study area during planning are provided below:

. Avoid disturbing intact native vegetation where possible;

. Avoid removal of large, hollow-bearing indigenous trees and Coast Grey Box trees where
possible;

. lf native vegetation removal is proposed from the Colquhoun Road reserve, further targeted
surveys and Habitat Hectare assessments of habitat zones on this reserve should be
undertaken in late springto ascertain whether or not native orchids (protected under the FFG
Act) occur there and to determine accurate habitat scores; and

. A permit would be required under the FFG Act to remove protected flora (Cranberry Heath,
Sallow Wattle, Common Cassinia, Coast Wattle, Black Wattle, Common Cudweed, Narrow-leaf
Wattle and any other protected species found such as orchids) from public land.

6.2. Fauna

The aquatic habitat of the creek line on the eastern perimeter of the study area supports a small
population of the state listed near threatened Latham's Snipe. Development of the study area is
unl ikelyto result  in signi f icant impacts on the regional populat ion of the Latham's Snipe provided
that:
. The creek line remains protected and sympathetically managed. This would include

maintenance of boggy waterside areas with dense vegetation suitable for use by Latham's
Sn ipe  in  spr ing  and summer ;  and

. Ongoing weed control  is undertaken along the boundaries of the development including
roadsides and creek l ines.

lf vegetation removal is recommended from private land to the west or Colquhoun Road it is
recommended that a survey of native vegetation affected be undertaken for fauna habitat to
identify any potential impacts of such removal on native fauna.

6.3. General planning and construction environmental management recommendations

In addition to protecting threatened species and native vegetation the following
recommendations have been detailed to further assist in the conservation of other natural values
on the si te and could be included in a Construct ion Management Plan:

. Stockpiling of soil should occur outside areas of native vegetation, preferably on the cultivated
land or introduced pasture, to minimise disturbance;

. Weed control, by an experienced bush regenerator, should be carried out along disturbed
areas after construction to control any weed outbreaks in bushland or wetland areas.
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Construction contractors should be inducted into an environmental management program for
construction works:

Al l  environmental  controls should be checked for compl iance on a regular basis;

All machinery should enter and exit works sites along defined routes that do not impact on
native vegetation or cause soil disturbance and weed spread;

All machinery brought on site should be weed and pathogen free. This is important for
environmental and agricultural protection. Soil borne pathogens such as Cinnamon Fungus
and livestock diseases can be easily transported by machinery;

Al l  machinery wash down, lay down and personnel rest areas should be def ined (fenced) and
located in disturbed areas;

Best practice erosion control should be installed where an erosion hazard is identified,
erosion control activities should include;

o The use of sediment fences down slope of exposed soil and stockpiles;

o Bunding of Stockpi les; and

o Minimisat ion of the area of disturbed soi l  at  any one t ime.
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Stlrling Drive, Lakes Entrance, Flora and Fauna Assessment Report No. 7206 (1.2)

Appendix 2: Fauna species recorded or with the potential to occur in the study area

Australasian Grebe To chyb o ptu s nov a e ho I I o n d i o e

Australian Magpie Gvmnorhino tibicen x

Australian Raven Corvus coronoides

Austra l ian Shelduck Tadorno todornoides

Australian White lbis Threskiornis molucco

Australian Wood Duck Chenonetto iubata X

Barn Owl Tvto olba

Black Falcon Falco subniaer VU

Black Swan Cvqnus otrotus

Black-faced Cuckoo-shrike Coracino novae hol ls nd ioe

Black-fronted Dotterel Elseyornis melonops

Black-shouldered Kite EIonus oxillqris

Blue-winsed Parrot Neophema chrvsostomo

Brown Falcon Falco beriqoro

Brown Goshawk Accipiter fosciotus

Brown Quail Coturnix vnsilophoro NT

Brown Songlark Ci nclora m phus cru ro lis x

Brown Thornbil l Acanthizo pusilla

Cattle Esret Ardeo ibis

Chestnut Teal Anos costaneo

Collared Sparrowhawk Acci pite r ci rrhoce phalus

Common Blackbird Turdus merulo x

Common Bronzewing Phops chalcoptero
* Common Myna Acridotheres tristis x

Common Starling Sturnus vulqaris x

Crested Pigeon Ocyphops lophotes

Crimson Rosella Platycercus elegons

Duskv Moorhen Gollinulo tenebroso

Duskv Woodswallow Artqmus cvanopterus

Eastern Rosella Platycercus eximius x

Eurasian Coot Fulica otra

Eurooean Goldfinch Corduelis corduelis X

* European Greenfinch Corduelis chloris

Fairv Martin Hirundo oriel

Fan-tai led Cuckoo Co co m a ntis f I o b e I I ifo r m i s

Flame Robin Petroico phoeniceo

Galah Cocotua roseicopillo

Golden Whistler Poc hvce phala pectoro I is
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Golden-headed Cisticola Cisticolo exilis

Great Egret Ardeo alba VU L

Grev Butcherbird Crocticus torauotus

Grey Currawong Strepero versicolor

Grev Fantail Rhipidurq fulioinoso

Grev Shrike-thrush Collu ricinclo ho r mon ico

Grev Teal Anas grocilis

Hardhead Avthvo oustrolis VU

Hoarv-headed Grebe Polioce pho lus polioce p ho Ius

Horsfield's Bronze-Cuckoo Chrvsococcvx basolis

House Soarrow Posser domesticus x

Latham's Snipe Gollinoqo hordwickii NT

Laushins Kookaburra Docelo novaeouineoe

Litt le Corella Cocotua sonquineo

Litt le Grassbird Megalurus gramineus

Little Lorikeet Glossopsitta pusillo

Litt le Pied Cormorant P ho I o croco ro x m e I a no I eu cos

Little Raven Corvus mellori x

Lone-bil led Corella Cocotuo tenuirostris

Maspie-lark Grollino cyanoleuco x

Masked Laowins Vanellus miles

Mistletoebird Dicoeum hirundinoceum

Musk Lorikeet Glossoositto concinna

Nankeen Kestrel Folco cenchroides X

New Holland Honeveater P hvl id o nvr is novqeholla nd iae

Noisv Miner Ma nori no m elo noce nhalo

Pacific Black Duck Anos supercilioso

Pall id Cuckoo Cuculus pollidus

Peregrine Falcon Folco nerearinus

Pied Currawong Strepera groculina

Purole-crowned Lorikeet G I os s op s itto p orp hv roce p ha la

Red Wattlebird Anthochoe ro ca runculota x

Red-browed Finch Neochmio temporolis

Red-rumoed Parrot Pse photus hoe moto notus X

Restless Flvcatcher Mviaqrq inquieta

Richard's Pipit Anthus novaeseelo nd io e

Rock Dove Columba livio

Rufous Songlark Ci ncloro m phus mothewsi x

Rufous Whistler Pochvce oholo rufive ntris

Sacred Kinefisher Todiromphus sdnctus

ZoeD
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Shinine Bronze-Cuckoo Chrvsococcvx lucidus

Silvereve ZosteroDs loterolis

Sineine Bushlark Mirofra iovonico

Skvlark Alouda arvensis

Southern Boobook Ninox novoeseelondioe

Spotted Harrier Circus assimilis NT
* Spotted Turtle-Dove Stre ptoDelio chi ne ns is

Straw-necked lbis T h res kio r n is s pi n ico I I is

Striated Pardalote Pordolotus striotus

Stubble Quail Coturnix pectorolis

Sulohur-crested Cockatoo Cocotuo qalerita x

Superb Fairy-wren Molurus cvoneus

Swamo Harrier Circus opproximons

Tawnv Frogmouth Podargus strigoides

Tree Martin Hirundo nioricons x

Wedse-tailed Easle Aquilo oudox

Welcome Swallow Hirundo neoxeno X

Whistl ine Kite Holiostur sphenurus

White-faced Heron E q retta nova e h o I I o nd i o e

White-fronted Chat Epthionura olbifrons X

White-necked Heron Ardeo pocifico

White-olu med Honeveater Li ch e n osto m us p e n ic il I atu s

White-throated Needletail Hirundopus coudacutus

White-wineed Tril ler Lalaae sueurii

Will ie Wastail Rhipiduro Ieucophrys x

Yel low-bi l led Spoonbi l l Platoleo flavipes

Yellow-faced Honeyeater Lich e nosto mus chrvsops

Yellow-rumped Thornbil l Aconthiza chrvsorrhoa

Yellow-tailed Black-CockatooColvptorhy nchus fu ne reus

* Black Rat Rattus rottus

Black Wallabv Wallabio bicolor

Brown Hare Lepus copensis x

Chocolate Wattled Bat Cholinolobus morio

Common Brushtail Possum Trichosurus vulpecula

Common Ringtail Possum P se udoche i rus pereq r in us

Eastern Grev Kangaroo Mocropus giganteus

European Rabbit Orvctoloaus cuniculus

Gould's Wattled Bat Cholinolobus qouldii

House Mouse Mus musculus

Stirling Drive, Lakes Entrance, Flora and Fauna Assessment Report No.7206(L.2)
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Lesser Long-eared Bat Nyctophilus qeoffroyi

Red Fox Conis vuloes

Short-beaked Echidna Ta chvq lossus oculeatus

Swamo Rat Rottus lutreolus

Water Rat Hydromvs chrvsoqoster

White-striped Freetail Bat Todorido oustrolis

Blotched Blue-tonsued Lizard Tiliaua niaroluteo

Boueainvil le's Skink Lerista bousainvillii

Common Blue-tongued Lizard Tiliauo scincoides

Delicate Skink Lompropholis delicata

Eastern Brown Snake Pseudonoio textilis

Eastern Three-lined Skink Bossiono duoerrevi

Garden Skink Lo m propho lis gu iche noti

Laree Striped Skink Ctenotus robustus

Litt le Whip Snake Suta flaqellum

Lowland Copperhead Austrelaps superbus

Marbled Gecko Phvllod o ctvlus mo rmorotus

Southern Grass Skink P se u d e m oia e nt re ca stea ux i i

Southern Water Skink Eulo m prus tv mpa num tvm po nu m

Tieer Snake Notechis scutotus

Tussock Skink Pse ude moio poqe nsteche ri

Weasel Skink Sa prosci n cus m usteli nus

White-liooed Snake Drvsdalio coronoides

White's Skink Eaernio whitii cmp

Common Froglet Crinio sianifero

Common Spadefoot Toad Neobatrachus sudelli

Plains Froelet Crinia parinsiqnifera

Southern Brown Tree Frog Litorio ewinqii

Southern Bullfrog Li m nodv nostes d u meri I i i

Spotted Marsh Frog Li m nodv nostes tas mo nie nsi s

Striped Marsh Frog Limnodvnostes peronii

Victorian Smooth Froglet Geocrinia victoriqna

Whistl ing Tree Frog Litorio ve rreo uxi i verrea uxi i

Golden Sun Moth Synemon plano CR EN L

Stlrling Drive, Lakes Entrance, Flora and Fauna Assessment Report No. 7206 (1.2)

Notes: EPBC - Status under EPBC Act; TSC - Listed under TSC Act; DSE - Status from DSE (2OO7)i FFG - Listed
under FFG Act; 't - ln,rodrced species; X - Recorded in the study area on 28 November 2007; EN - Endangered; W-
Vulnerable; NT - Lower risk near threatened; DD - Insufficiently known but presumed to be threatened; Cmp -

Comprises several taxa; L - Listed as threatened under FFG Act.
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Stlrling Drive, Lakes Entrance, Flora and Fauna Assessment Report No. 7206 (7.2)

Appendix 3: Scattered trees in the study area

t Swamp Paperbark LL Smal l Low

2 Swamp Paperbark 13 Smal l Low

3 Coast Banksia 28 Smal l Low

4 Swamp Paperbark 2a Smal l Low

5 Red lronbark 90 Large Low*

6 Red Box 76 Large Lowx

7 Red Box L4 Sma LoW

8 Swamp Paperbark 31 Sma LoW

I Swamp Paperbark L7 Sma LOW

1-0 Swamp Paperbark LL Sma LOW

II Swamp Paperbark LL Smal l Low

a2 Black Wattle 49 Smal l Low

L3 Swamp Paperbark L5 Smal l Low

L4 Swamp Paperbark L2 Smal l Low

15 Swamp Paperbark 10 Smal l Low

16 Swamp Paperbark 10 Smal l Low

L7 Eucalypt 27 Smal l Low

18 Eucalypt 36 Smal l Low

L9 Coast Grey-box 60 Medium Medium^

20 Coast Grey-box 75 Large Medium^
2 t Coast Grey-box 48 Smal l Low

22 Coast Grey-box 70 Large Medium^

23 Coast Grey-box 65 Medium Medium^

24 Coast Grey-box 65 Medium Medium^

25 Coast Grey-box 72 Large Medium^

26 Coast Grey-box 50 Smal l Low

27 Coast Grey-box 29 Smal l Low

28 Coast Grey-box 90 Large Medium^

29 Blue Box 72 Large Medium"

30 Coast Grey-box 66 Medium Medium^

31 Coast Grey-box L20 Large Medium^

32 Blue Box 48 Smal l Low

33 Coast Grey-box 48 Small Low

34 White Stringybark 23 Smal l Low

35 White Stringybark 50 Smal l Low

36 Gippsland Manna Gum 7L Large Medium"

37 Black Wattle 45 Smal l Low

38 Gippsland Manna Gum 39 Smal l Low
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* Based on the Lowland Forest reast conc€rn bioregional conservation status
^ Based on the Limestone Box Forestvulnerable bioregional conservation status

Report No.7206 (1.2)

39 Coast Grey-box 36 Sma l l Low

40 White Stringybark 36 Sma l l Low

4t Coast Grev-box 30 Small Low

42 Gippsland Manna Gum 37 Smal l Low

43 Eucalypt 18 Smal l Low

44 Coast Grey-box 25 Smal l Low

45 Coast Grey-box 6l- Medium Medium^
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Stirling Drive, Lakes Entrance, Flora and Fauna Assessment Report No. 72OO (1.2\

Appendix 4: Fauna Conservation Significance Criteria

National fauna conservat ion signi f icance appl ies to an area that supports one or more of the
attributes described below.

. A population of one or more species listed as nationally threatened by Maxwell et a/. (1996),
Lee (1995), Duncan et a/. (1999), Garnett and Crowley (2000), Cogger et a/. (1995), Tyler
(7997) or Wager and Jackson (1993), or listed on the schedules of the Environment
Protection and Biodiversity Conservation Act 7999.

. A nationally threatened ecological community listed on the schedules of the Environment
Protection and Biodiversity Conservation Act 7999.

State fauna conservation significance applies to an area when it supports one or more of the
following attributes.

. A population of at least one fauna species threatened in Victoria, as listed by DSE (2003), or
on the schedules to the Victorian Flora and Fauna Guarantee Act 7988.

' An ecological community considered threatened in Victoria through its listing on the schedules
of the Flora and Fauna Guarantee Act 7988.

Regional fauna conservation significance applies to an area that supports one or more of the
attributes described below.

r A population of a species considered depleted in a pafticular bioregion based on an
authoritative regional analysis, such as the Regional Native Vegetation Plan, Environment
Conservation Council Report or Comprehensive Regional Assessment documents.

Local fauna conservation significance applies to all 'other' native fauna that do not meet the
above criteria.

As it is not always possible to confirm the presence of some fauna species, due to seasonal or
behavioural difficulties in detection, the foregoing significance levels can be qualified by the word
"potential" where habitat attributes are considered suitable for a species of a particular level of
conservation sign if ica nce.
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Stlrling Drive, Lakes Entrance, Flora and Fauna Assessment

Appendix 5: F/C benchmarks

BISAiF
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Proposed Residential Subdivision
Stirling Drive, Lakes Entrance

1. INTRODUCTION

Traffix Group has been engaged by Oceanview Lakes Pty Ltd to undertake a traffic engineering
assessment of the proposed 186 lot residential subdivision and 6.487ha of retirement village area,
known as Stirling Drive, Lakes Entrance.

This report provides a detailed traffic engineering assessment of the internal access arrangements and
the likely impacts on the sunounding road network of the proposed development. In particular, this
report provides an assessment of the traffic generation/distribution and appropriate intersection
treatments for the proposed new access road to Colquhoun Road and the existing Lawson CourUStirling
Drive intersection,

2, EXISTING CONDITIONS

2.1. Sue.Jecr Sffi

The subject site is generally bounded by residential and farming properties, between Thorpes Lane to
the north, Colquhoun Road to the west, Sealakes Close estate to the south and Stirling Drive estate to
the east. The subject site covers an area of approximately 33ha, and is for the most part vacant with
the exception of a single farm house and associated buildings towards the south boundary of the site.

An aerial photograph of the subject site is provided at Figure 1 below,

The subject site is zoned Residential 1 Zone under the East Gippsland Planning Scheme. A land use
zoning map is provided at Figure 2.

GRP09578R4572
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Stirling Drive, Lakes Enkance

Figure 1: Aerial Photograph of Site
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Figure 2: East Gippsland Land Use Zoning Plan

ZoeD
54 Thorpes Lane



Prooosed Residential Subdivision
Stirling Drive, Lakes Entrance

2.2. Rom Nerwonx

Colquhoun Road is classified as an 'Urban Link' road under the East Gippsland Shire Council Public
Road Register, and is a Road Zone Category 1 under the East Gippsland Shire Planning Scheme. In
the vicinity of the proposed site access, Colquhoun has a pavement width of approximately 5.5m with
gravel and grassed shoulders of varying width within a road reservation of 60m. There is localised
pavement widening along Colquhoun Road at intersections with key side streets. Colquhoun Road
extends north-west from Palmers Road in Lakes Entrance to Bruthern-Nowa Road.

The posted sped limit is 80 km/h in the vicinity of the proposed access to Colquhoun Road. South of
this, between just north of Golf Links Road and the Lakes Entrance township, the posted speed limit is
60 km/h.

The Shire of East Gippsland Council depot is located on the west side of Colquhoun Road, with an
access point approximately 130m south of the proposed access point to the subject site. Auxiliary left
and right turn lanes are provided at the Council entrance. Also on the west side of Colquhoun Road
north of the proposed site access are the Lakes Entrance Cemetery, and the Lakes View Golf Course
and adjoining residential estate.

Thorpes lane is a local street that intersects Colquhoun Road at a right angle. Thorpes Lane has a
pavement width of 6.2-8.2n with gravel and grassed shoulders of varying width within a road
reservation of 20m. Thorpes Lane extends between Colquhoun Road in the west to Weekes Road in
the east. The posted speed limit along Thorpes Lane is 80km/h between Colquhoun Road to west of
Stirling Drive, where the speed limit drops to 60km/h.

Stirling Drive is a local street that intersects Thorpes Lane at a right angle. Stirling Drive has a fully
constructed pavement width of 9,4m with kerb and channel provided on both sides of the road. Stirling
Drive extends south from Thorpes Lane.

Lawson Court intersects Stirling Drive approximately 94m south of Thorpes Lane at a right angle, The
proposed eastern access to the subject site is to extend from the end of Lawson Court, Lawson Court
has a fully constructed pavement width of 9,25m with kerb and channel provided on both sides of the
road. No existing residential lots have access to Lawson Court.

Weekes Road intersects the east end of Thorpes Lane at a modified T-intersection which gives priority
to the Weekes Road south leg and Thorpes Lane west leg. This intersection is just north of where
Weekes Road intersects with Princes Highway, Weekes Road generally has a similar cross-section to
Thorpes Lane in the section between Princes Highway and Thorpes Lane, and provides for one lane of
traffic in each direction.

Princes Highway is a VicRoads arterial road and generally provides two lanes of traffic in each
direction in the vicinity of its intersection with Weekes Road, east of the subject site. At its intersection
with Weekes Road, Princes Highway has a channelised right turn treatment (CHR) and a basic left turn
treatment (BAL)

Photos of the road network surrounding the site are provided at Figure 3 to Figure 14.
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Proposed Residential Subdivision
Stirling Drive, Lakes Entrance

2.3. Tnarrrc Volumes

Seven day automatic traffic classification counts were conducted by Traffix Group in early December,
2007 at three locations in the vicinity of the subject site,

A summary of the traffic volumes recorded is provided Table 1.

Table 1: Traffic Volume Counts

24 Hour Weekday Average 408 454 861 4.3Yo

AM Peak Hour Volume (8-9am) 29 46 75

PM Peak Hour Volume (5-6pm) 40 38 78

24 Hour Weekday Average 764 o t d 1,442 5.0Y0

AM Peak Hour Volume (8-9am) 95 ?A 131

PM Peak Hour Volume (3-4pm) 58 70 127

24 Hour Weekday Average 449 405 854 5.1Y0

AM Peak Hour Volume (8-9am) 37 25 61

PM Peak Hour Volume (4-5pm) 47 36 83

A copy of the results of the automatic traffic classification counts are attached at Appendix A.

InrensecrroN TURNTNG MoveueHr Couurs

Traffix Group conducted turning movement counts at the following intersections on Wednesday, 5th
December 2007, between 7:00am and 9:00am and between 4:00pm to 6:00pm:

1. Princes Highway and Weekes Road, and

2. Thorpes Lane and Stirling Drive.

2.4.

GRP09578R4572 Page 6
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Proposed Residential Subdivision
Stirling Drive, Lakes Entrance

1. Princes Hiqhway & Weekes Road lntersection:

The AM peak hour at the intersection occurred between 8:00am and 9:00am and the PM peak hour
occuned between 4:15pm and 5:15pm. The peak hour turning movements are summarised in Figure
15 and Figure 16 and the detailed survey results are attached at Appendix B,

Princes Highway

21('.ll

d

All Vehicles (Commercial Vehicles)

q
2 (0)

Figure 15: Princes Highway & Weekes Road Intersection - AM Peak Hour (8:00-9:00am)

Princes Highway

z',t (21 213 (13)

du

Figure 16: Princes Highway & Weekes Road Intersection - PM Peak Hour (4:15-5:15pm)

q
7 (0)All Vehicles (Commercial Vehicles)

GRP09578R4572 PageT

ZoeD
54 Thorpes Lane



Proposed Residential Subdivision
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2. Thorpes Lane & Stirlinq Drive Intersection:

The AM peak hour at the intersection occurred between 8:00am and 9:00am and the PM peak hour
occuned between 4:30pm and 5:30pm. The peak hour turning movements are summarised in

Figure 17: Thorpes Lane & Stirling Drive Intersection - AM Peak Hour (8:00-9:00am)

and Figure 18 and the detailed survey results are attached at Appendix B.

Thorpes Lane

28 (1)

7 (0)

+
l:-\

{}

Figure 17: Thorpes Lane & Stirling Drive Intersection - AM Peak Hour (8:00-9:00am)

Thorpes Lane

45 (0)

31 (0)

Figure 18: Thorpes Lane & Stirling Drive Intersection - PM Peak Hour (4:30-5:30pm)

+
R\<>
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Proposed Residential Subdivision
Stirling Drive, Lakes Entrance

3. PROPOSAL

The proposal is to develop the site as a 186 lot residentialsubdivision. A large lot (6.487ha) has been
provided for a future retirement village development.

The proposed retirement village area does not form part of this proposal and will be the subject of a
separate planning application. However, for the purposes of traffic generation assessment it will be
assumed that the retirement village will yield in the order of 147 independent living units and 16 aged
care suites.

Vehicular access to the site is proposed to be provided as follows:

. An access point to the existing end of Lawson Court, located towards the north-east corner of the
site, and

. A second access point is proposed to Colquhoun Road, from towards the south-west corner of the
site.

It is noted that there is the potential for future residential development within the adjacent property to the
south-west corner of the site, via which the proposed access road from the subdivision will meet
Colquhoun Road. This property is cunently zoned Farm Zone 3 and re-zoning to residential land would
form part of a separate application at a future date. lt is noted that the proposed layout of the access
road from the subdivision to Colquhoun Road would be conducive to this type of residential
development.

A copy of the proposed residential subdivision plan (Drawing No. 35658CP-E, dated 28th May, 2008) is
attached at Appendix C.

4. TRAFFIC ENGINEERING ASSESSMENT

The following traffic engineering assessment of the subdivision proposal has been undertaken with
particular regard to the Clause 56 of the East Gippsland Planning Scheme and good engineering
practice.

4.1. Tmrnc GereRlrroru

Residential Subdivision :

It is generally accepted that a conservative estimate of daily trafiic generation of residential subdivisions
is in the order of 10 trips ends per household per day, and one (1) vehicle trip end per household per
day in each of the AM and PM peak hours. Based on the proposalto develop 186 residential lots, this
represents a daily traffic generation of 1,860 vehicle movements.

Retirement Villaoe:

Traffix Group surveys of existing retirement villages have determined typical generation rates of 3 to 4
vehicle trip ends per day for independent living units and between 1 to 3 vehicle trip ends per day for
aged care accommodation. This is significantly less traffic than typical residential properties and
consistent with what is suggested under Section 4.2.3 of the RTA Guide to Traffic Generating
Developments. Furthermore, the low level of traffic is usually generated outside of the normal

GRP09578R4572 Page 9

ZoeD
54 Thorpes Lane



Proposed Residential Subdivision
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4.2.

commuter peak periods due to the staff shift times and fact that residents of these types of facilities
typically tend to choose to drive outside of the peak periods on the sunounding road network.

lf we conservatively adopt the upper limit for each component proposed at this facility then vehicle trips
ends per day will be generated as follows:-

. 147 independent living units @ 4 vehicle trip ends per unit = 588 daily vehicle trip ends

. 16 aged care suites @ 3 vehicle trip ends per suite = 48 daily vehicle trip ends

. TOTAL = 636 daily vehicle trip ends

lf it is conservatively assumed that 10% of this traffic is generated during the existing peak commuter
hours in the area, then an additional 64 vehicle trip ends only are likely to be generated during each of
these critical periods.

Summarv:

Based on the above, the proposal to develop 186 residential lots, and a retirement village with 147
independent living units and 16 aged care suites, the site is expected to generate in the order of 2,496
vehicle movements per day, with 250 trips in each of the AM and PM peak hours.

Tmrrrc DrsrmeunoN

The generated traffic volumes will be distributed amongst the two access points, namely:

. Colquhoun Road and West Access intersection, and

. Lawson CourUEastern Access and Stirling Drive intersection, with all of this traffic assumed to use
the Stirling Drive and Thorpes Lane intersection.

Based on the location of the subject site, access to the Lakes Entrance Township, and access to the
arterial road network, the distribution of generated traffic to and from the site has been assumed as
follows:

. Southbound - 80% (to Lakes Entrance, Bairnsdale, Melbourne etc.),

. North-westbound - 5% (to Colquhoun, Bruthen, etc), and

. North-eastbound and Eastbound - 15% (to Nowa Nowa, Orbost, other parts of Lakes Entrance,
etc).

Further, it has been assumed that 100% of the traffic heading to Lakes Entrance town centre and
sunounds will use the Colquhoun Road access.

Of the traffic heading north-west to Colquhoun, it has been assumed that 50% will use the Colquhoun
Road access and 50% will use the Lawson CourVStirling Drive access,

It has been assumed that 100% of the traffic heading north-eastbound to Nowa Nowa and eastbound to
other residential areas of Lakes Entrance will use the Lawson CourUStirling Drive access.

The likely haffic distribution across each of the access points is summarised in Table 2.

TlaffitrGroup.

GRP09578R4572 Page 10
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Table 2: Distribution of Traffic Across Access Points

To North-east (Nowa Nowa etc) &
East (Lakes Entrance Eastern Areas)

To North-west (Colquhoun etc)

To South (Lakes Entrance Town
Centre, Bairnsdale etc)

Based on the traffic generation rates as outlined in the previous section and the abovementioned
assumptions in relation to traffic distribution, the resultant daily volumes at each access point and on the
internal road network are as shown on Figure 19,

Table 3 below summarises the predicted upper limit peak hour traffic movements into and out of the
site, when the proposal is fully developed. This is based on each of the dwellings generating 1.0 vehicle
trips ends in each of the peak hours.

Note: Based on directional solits of 30% in/70% out of subdivision in the AM Peak and 60% in/40% out in the PM Peak.

Based on the above, the expected post development AM and PM peak hour turning movement volumes
at the access points to the site and surrounding key intersections are presented at Figure 20 to Figure
23.

Table 3: Expected Peak Hour Traffic Generation at Each Access Point

GRP09578R4572 Page 1 1
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Figure 19: Expected Daily Traffic Distribution & Traffic Volumes

GRP09578R4572 Page 12
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Colquhoun Road

95

ilv

Al/l Peak Hour PM Peak Hour

Figure 20: Colquhoun Road & West Access Post-Development Volumes
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Figure 21: Lawson Court Access
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Figure 22: Stirling Drive & Thorpes Lane Post-Development Volumes
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Princes Highway

AM Peak Hour PM Peak Hour

Figure 23:Weekes Road & Princes Highway Post-Development Volumes

4.3. Rono HrrnnncxY

An indicative road hierarchy is presented in Figure 24.

The main road through the subdivision will operate as a Connector Street (Level 1) and the remainder of
the streets within the subdivision willoperate as Access Streets,

A Connector Street is defined under Clause 56.06-8 as being .,. "a street that canies higher volumes of
traffic. lt connects access places and access streets through and between neighbourhoods".

An Access Street is defined under Clause 56,06-8 as being ... "a street providing local residential
access where traffic is subservlen[ speed and volume are low and pedestrian and bicycle movements
are facilitated".

The northern eastwest road connecting to the western farm boundary of the proposed subdivision
layout has been designed to provide access to adjacent future developments. This street has not been
designed with a court bowls or T-head treatment as it is likely that the adjacent site will be developed in
the not too distant future. lf this does not occur, this street will require a temporary turning treatment.

Ultimately, the access streets within the subdivision are likely to carry up to 1,000 vehicles per day and
the connector street is likely to carry up to 3,000 vehicles per day some of which some may be
generated from the adjacent residential development along Stirling Drive.

The predicted volumes are well within acceptable limits for the relevant streets as suggested in the
Planning Scheme and no adverse traffic impacts are expected as a result,

Princes Highway
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A ) I
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d
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0
213
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fi
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\
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Figure 24: Indicative Road Hierarchy
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4.4. Rono Cnoss Secnons

The requirements for new access streets and connector streets are set out under Clause 56.06-8 of the
East Gippsland Planning Scheme as per Table 4.

Table 4: Clause 56.06-8 Road Cross Section Requirements

Up to 3,000 vpd

Carriageway
Width & Parking
Provision Within
Street Reservation

5.5m wide with t hard standing verge
parking space per 2 lots

0r

7-7.5m wide with parking on both sides

6m-6.5m with indented parking on boths
sides on a bus route

or

7m-7.5m wide with indented parking on
one side and kerbside parking opposite on

a bus route

or

7.2n-7.5n wide with parking on both
sides of caniageway

4m minimum each side

0r

4.5m minimum each side

4.5m minimum each side with adequate
road reserve width for widening for future

bus route if reouired

Semi-mountable rollover or flush and
swale or other water sensitive urban

design treatment area.

Layback or flush and swale or other water
sensitive urban design treatment area,

1.5m wide footpaths on both sides.

Footoaths should be widened to 2.0m in
vicinity of a school, shop or other activity

centre.

Be offset a minimum distance of 1m from
the kerb.

Footpath
Provision

2.5m wide shared path on each side

0r

1 .5m wide footpath on each side and 1-
1.5m cycle lane marked on caniageway

on each side
Caniageway designed as a shared zone

and appropriately signed.
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Based on the requirements set out in Table 4, the following cross-sections are recommended:

. Connecfor Sfreef (Level 1) - 20.0n minimum road reservation with a 6.0m carriageway plus
2.3m wide parking lanes on each side. lt is noted that parking lanes will only be required
adjacent to residential frontages and not along areas such as the 'open space' reserve. A 2.5m
wide shared footpath should be provided on one side (eastern side along the 'open space'
reserve) within a 4.9m wide verge and a 1.5m footpath should be provided on the other side
within a 4,5m wide verge. An indicative cross-section is shown in Figure 25.

' o' Ti'o',l REJEF5 I; "'FI "'
Figure 25: Connector Street (Level 1) Cross-Section

Access Sfreef - 16,0m minimum road reservation with a 7,0m wide carriageway allowing parking
to occur on both sides. A 1,5m wide footpath should be provided on each side within a 4.5m wide
verge. An indicative cross-section is shown in Figure 26.

7.frir

ACCESiS STREET
(16.om FIESERVATION)

Figure 26: Access Street Cross-Section

13.27.22.5

2.5m 2.4m 2.3m 6.0m 23m 3.0m 1 .5m
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u
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4.5. Easr GrppsLAND PLANNTNG ScHEMe (Cuusr 56)

The proposed layout of the subdivision has been reviewed with specific reference to the provisions of
Clause 56 of the East Gippsland Planning Scheme.

The subdivision layout has been found to generally comply with the objectives and standards set out in
Clause 56 in relation to the street network and design. Additional comments are provided below,

Standard C2,C15, C16, C18 & C19

There are no public bus routes which cunently operate through the residential areas of Lakes Entrance,
Provision has been made along the connector street for a future bus route, Given the location of the
connector street through the site, if a bus route were to travel along it in the future, a bus stop would be
expected to be located within 400m of most properties within the proposed residential subdivision. All
future bus faciliiles will be connectable to the subdivision footpath network. All bus stops within the
subdivision will be provided to comply with the DDA requirements.

Footpaths are to be provided on both sides of all streets within the subdivision, connecting to both
Lawson Court and Colquhoun Road, although it is noted that there are no footpaths present along
Colquhoun Road in the vicinity of the site. All pedestrian crossing points within the subdivision will be
provided to comply with the DDA requirements.

All streets within the subdivision provide for either shared-path or on-road cycling. lt is noted that no
bicycle facilities exist along Colquhoun Road, Lawson Court, Stirling Drive or Thorpes Lane in the
vicinity of the subject site.

Standard C10 & C13

The proposed layout ensures that lots front all roads and streets and avoids the sides or rear of lots
being oriented to the connector street through the subdivision. Roads and streets have also been
provided along public open space boundaries to increase visibility and surveillance.

Standard Cl2

The proposed layout provides for walking and cycling facilities wtrich link with the public open space
areas within the development. A shared path is to be provided along the easUsouth side of the
connector street, adjacent to the public open space.

Standard C14

All connector streets and access streets within the subdivision will have footpaths on at least one side
and cycling is provided for on the road network. A future bus route is possible through the site along the
connector street, and will service the subject site,

Standard C17

The streets within the subdivision will provide safe and efficient access for all vehicles, including service
and emergency vehicles, and have incorporated appropriate traffic management treatments.

Intersections are generally controlled by T-junctions at spacings which meet the requirements of Clause
56.06-4 to ensure that intersections are safe, convenient and appropriate for the type of street. Raised
intersections or threshold treatments are proposed at some T-intersections. Roundabouts are proposed
at intersections that form a significant intersection with the connector street, such as at the proposed
future retirement village (subject to a separate planning application) access point.
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Standard C20 & C21

This standard primarily relates to caniageway widths, verge widths and parking provision within the road
reservation. Figure 25 to Figure 26 show the indicative cross-sections of the proposed connector street
and access streets.

Clause 56.06 Table C1 states that the minimum width of access streets is 5 to 5.5 metres with a verge
width of 4 metres on each side. Generally, the proposed pavement widths are 7.0m within a 16.0m
wide road reserve, This carriageway width meets the requirements of Clause 56.06.

The connector road is to have a caniageway width of 6.0m with 2.3m patking lanes on each side within
a20.0m road reserve, which provides for on-street parking on both sides of the road while maintaining
two-way traffic flow.

This standard also relates to controlling vehicle speeds to acceptable levels, Traffic management is
proposed within the subdivision to restrict vehicle speeds to those detailed in Table 4 above, as
discussed in Section 4,6.4 below.

Appropriate splays are provided on the properties at the corners of the intersection of the subdivision
access road to Colquhoun Road,

All propeilies are accessed from connector streets and access streets.

4.6. lrurennru Rom Llyour

As outlined above, the layout of internal roads generally comply with Clause 56 (ResCode) of the East
Gippsland Planning Scheme.

4.6.1. lnrensEcroNs

The development plans indicate that the proposed internal road layout will include a number of T-
junctions or intersections. Given the spacing and expected traffic volumes, we consider that T-junctions
will provide satisfactory intersection control within the subdivision.

There are no cross-intersections proposed within the subdivision.

4.6.2. Tunnrlc Anels ron GaRale r Venrcles

T-heads are proposed at the end of the internal roadways in order for Council's garbage vehicles
appropriately manoeuvre and turn around.

4.6.3. PeoesrRnu Facrurres

Footpaths are proposed on both sides of all streets within the residential subdivision, which we consider
to be appropriate. We recommend that footpaths be located to ensure good 'connectivity' within the
subdivision by providing connections across streets. In addition, footpath connections should be
provided to public open space areas.

4.6.4. Tnnrnc Mnlleeuerr

As outlined in Section 4.5 under Standard C17, the development plan requires an appropriate level of
traffic management to provide for the safety and convenience of all road users, Spacing between traffic
management devices of approximately 120-200 metres has been adopted on access streets and
approximately 300-400 metres has been adopted on the connector street, to achieve the requirements
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set out in Clause 56.06-4 and Table 4 above, A plan of the proposed traffic management devices within
the subdivision is provided at Figure 27.

Raised intersection treatments have been provided at two T-intersections and threshold treatments
have been provided at two T-intersections, in order to reduce traffic speed and unnecessary through
traffic.

Roundabouts have been proposed at two intersections along the connector street, and a central blister
island has been proposed at one location along the connector street, to reduce traffic speeds within the
subdivision,

It is considered that no other traffic management is required within the subdivision.

4.6.5. lHrrnnRl Rolo Guoes

A notable characteristic of the site is the undulating topography of the land. Some grades along internal
roads are measured to be up to 15%, The maximum longitudinal grade of the local roads within a
residential subdivision should be limited to 20%1. This has been achieved by the proposed local road
network generally following the natural contours of the land in the steeper sections of the subject site.

Consistent with maximum longitudinalgrades specified in the Victorian Code for Residential Development (April '1992)and

the Clause 56 of the Planning Scheme prior to the October 2006 revision of this clause and maximum grades specified by
the CFA for emergency access.
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Figure 27: Proposed Traffic Management
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5. TRAFFIC IMPACTS

The following section of the report discusses the proposed access treatments at each of the access
points to the site and on the adjacent intersections, as a result of the anticipated increase in traffic from
the proposed development.

lmpacted access points and intersections are as follows:

1. Colquhoun Road & West Access Intersection (Proposed Intersection),

2. Lawson Court East Access & Stirling Drive Intersection (Existing Intersection),

3. Stirling Drive & Thorpes Lane Intersection (Existing Intersection) and,

4. Weekes Road & Princes Highway Intersection (Existing Intersection),

5.1. PRoposeo SueoMsroN AccEss (Got-ounouH Rom)

5.1.1. llrensEcTroN LnYour

The proposed subdivision access intersection layout to Colquhoun Road has been designed in
accordance with the requirements of the Austroads 'Guide to Traffic Engineering Practice, Part 5 -
Intersections at Grade'.

As previously stated, the posted speed limit along the site frontage on Colquhoun Road is 80 km/h with
a 60 km/h speed zone located from north of Golf Links Road to the township of Lakes Entrance.

In accordance with Figure 6.41 'Wanants for Rural Turn Lanes', the Colquhoun Road access point to
the proposed residential development meets the warrants for a auxiliary right turn lane (AUR) due to the
number of right turning vehicles and the volume of approach and opposing through traffic. In addition,
the Colquhoun Road access meets wanants for basic left turn lane (BAL). A plan of the proposed
Colquhoun Road and subdivision access intersection layout is provided at Appendix D.

5.1.2. Srcnr DrsrRrce

The sight distance requirements that are important for the proposed subdivision intersections are
'approach sight distance' and 'safe intersection sight distance'.

Approach Sight Distance (ASD) is measured from the drive/s eye height (1.05m) to 0.0m, which
ensures that the driver is able to see any linemarking and kerbing at the intersection2.

Safe Intersection Sight Distance (SISD) is measured between the drive/s eye height on the leg with
priority (1.05m) and the driver's eye height in the side street (1.05m)t.

The ASD and SISD requirements within an 80km/h speed zone (Colquhoun Road) are as follows:

. ASD: 103m (minimum) -114m (desirable), and

. SISD: 170m (minimum)- 181m (desirable).

2 Guide to Traffic Engineering Practice - Part 5: Intersections at Grade, 2005.
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The subdivision access point to Colquhoun Road has been specifically located to provide the maximum
possible sight distance in each direction within the constraints of the property limits. This point allows
for the minimum sight distance requirements outlined above for an 80 km/h road to be met, however
requires the removal of vegetation within the Colquhoun Road road reserve to achieve the desired sight
lines.

Given these sight distance constraints along Colquhoun Road, it is recommended that consideration be
given to providing a 70 km/h speed zone between the existing 60 km/h speed zone which finishes north
of Golf Links Road to past the subject site's frontage to Colquhoun Road. This would be appropriate
given the change in land use within this section of Colquhoun Road.

5.1.3. lnrensEcron Alllvsrs

The Colquhoun Road and west subject site access intersection has been analysed using the method
presented in Section 4.5 of Austroads, Guide to Traffic Engineering Practice, Part 5 - Intersections at
Grade for the AM and PM peak periods using volumes outlined earlier in this report,

An additional analysis was undertaken for future traffic volumes on Colquhoun Road, which assumed a
2o/o pet annum growth over a ten (10) year period, as presented at Figure 28.

Colquhoun Road Colquhoun Road

G
a=

4

140

AM Peak Hour PM Peak Hour
Figure 28: Colquhoun Road & West Access Post-development Volumes (10 year Volumes)

The following critical gap and follow up headway values were adopted:-

. 4 seconds and 2 seconds for right turns across a single traffic stream,

. 5 seconds and 3 seconds for right turns across two traffic streams, and

. 4,5 seconds and 2.5 seconds for left turns into a single traffic stream,

It is noted that the access road has a single lane in each direction and left and right turns out of the
development will occur from the same lane, Therefore, the analysis for exiting traffic has been
undertaken using combined peak period volumes for left and right turning vehicles, and the critical gap
and follow up headway values for'right turn out' were used.

The intersection capacity analysis allows estimation of key operating parameters such as intersection
degree of saturation (X), average delay and 95th percentile queue lengths.

It is noted that typically the limit of the intersection degree of saturation (X) for unsignalised intersections
is 0.80 to 0.90.

A summary of the intersection capacity analysis for the AM and PM peak hour is presented in Table 5
below and a copy of the intersection capacity analysis is presented in Appendix E.
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Table 5: Summary of lntersection Capacity Analysis

Post-Development Volumes

Future Colquhoun Road Volumes (10 years)

The results in Table 5 indicate that the proposed subdivision intersection with Colquhoun Road will
provide good operating conditions with little or no delays or queues. lmportantly, there is significant
capacity available on Colquhoun Road to accommodate future growth in traffic volumes without impact
on the operation of the proposed subdivision access.

5.2. Exslno SunnounorNc lNTERsEcnoNs

The existing intersections surrounding the subject site impacted by the proposed residential subdivision
are detailed as follows:

, Lawson Couft East Access & Stirling Drive lntersection:

This intersection is a standard T-junction with no (or little) turning volumes at present, given that no
existing property access is to Lawson Court. Good sight distance is available in both directions
along Stirling Drive.

Stirling Drive & Thorpes Lane lntersection:

This intersection is a standard T-junction arrangement, with good sight distance available in both
directions along Thorpes Lane.

Weekes Road & Princes Highway lntersection:

This intersection is a T-junction. Princes Highway provides a channelised right turn lane into
Weekes Road, and a basic left turn lane. Good sight distance is available in both directions along
Princes Highway.

Given the low traffic volumes exoected to use the Lawson Court access and the resultant low increase
in traffic volumes at the abovementioned intersections, traffic impact analysis of the intersections was
not considered necessary. The existing conditions at the intersections are such that mitigating works
will not be required to cater for the additional trafiic volumes.
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6. CONCLUSIONS

Having visited the site, perused relevant documents and plans, conducted traffic counts, predicted the
traffic generation and distribution and assessed the performance of the proposed access arrangements
associated with the proposed residential subdivision at Stirling Drive, Lakes Entrance, we are of the
opinion that:-

a) The development is likely to generate up to 2,496 trip ends per day,

b) Given the existing road network, the distribution of traffic to and from the site is expected to be
80% to the south via Colquhoun Road, 5% to the north-west via Colquhoun Road and Thorpes
Lane and 15o/oto the north-east and east via Thorpes Lane,

c) lt is considered that traffic management within the proposed subdivision is appropriate and meets
Clause 56 of the East Gippsland Planning Scheme,

d) The proposed access point to Colquhoun Road has been designed with an auxiliary right turn
lane (AUR) and a basic left turn lane (BAL) which is adequate for the anticipated traffic volumes
and will operate satisfactorily,

e) The proposed access point to the existing end of Lawson Court from the proposed subdivision is
adequate and willoperate satisfactorily, and

f) There are no traffic engineering reasons why a permit for this residential subdivision should not
be granted, subject to appropriate conditions.
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1 INTRODUCTION

Ocean View Lakes Pty Ltd is looking to develop a 33 hectare site in on Thorpes Lane,
Lakes Entrance. Water Technology have been engaged to analyse the development
issues associated with this development including Statutory issues including Clause

56, and other associated stormwater runoff calculations.

1.1 Purpose of this Report

This report has been formed to address the following objectives:

Surface Water Management Assessment - Analyse existing surface water
conditions and develop management strategies. The analysis wiII be in
accordance with the current Concept Development Plan and will satisfy the

CMA's, Council's and relevant Water Qualrty requirements and guidelines.

Stormwater Management Plan - Assess stormwater yield and quality issues

that arise through the extensive development of the site and provide

conceptual design advice on the sizing and location of suitable stormwater
treatnent measures.

. Erosion management plan - Analyse the development areas for erosion

potential and propose mitigation measures and strategies to

minimise/eliminate the risk.

To achieve these outcomes Water Technology have begun discussions with both the
EGCN4A and EGSC key referral agencies in the approval of this development.

1.2 Site Description

The proposed Ocean View Lakes development is located approximately 3.5
kilometres North East of the Lakes Entrance town centre. The 33.38 hectare site can
be accessed from Thorpe's Lane and Stirling Drive. Figure 1-1 shows the location of
the study site.

I
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Figure 1-1 - Proposed Ocean Lakes View development site

The topography of the site is steeply sloping. The site is primarily cleared grazir.g
land with little vegetation. Historically, the land use was agricultural with grazIr:tg
the primary venture. The land is no longer grazed and remains mostly unused.

Ocean View Lakes
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Current hydrological features include a dam located in the north-western corner of
the property und a number of gully lines which traverse the site. These minor
drainage lines on the study site lead into the main drainage line on the eastern

boundary of the site, which is the major drainage line for the greater catchment.

Some additional flow from the neighbouring development adjacent to the site also
enters this major drainage line.

The outflow from the major drainage is retarded by a major retarding system then
runs into the gully/creek system to the south east of the Ocean View Lakes site.
Runoff generated from the adjacent developed land to the east of the study site also
collects in this gully/creek system. Downstream from these receiving waters, the

runoff drains into the Cunningham Arm of Lake King part of the Gippsland Lakes

system.

1.3 Existing Planning Controls

The site is currently zoned Residential '1, 
Zone (R1Z). The planning scheme

provisions for the land also include an Erosion Management Overlay (EMO)

Figure 1-2 - Typical developnent site terrain (approximate hydrological features)
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1.4 DevelopmentProposal

The development proposed for the 33 ha site is a mixed density residential precinct.
Figure l-3 depicts a preliminary concept development plan for the Ocean Lakes View
site. The concept development plan includes 185 residential allotrnents, a medium
sized public use/park area and a retirement village of approximately 7 hectares.

Figure 1-3 - Ocean View Lakes proposed development
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2 PRELIMINARY ASSESSMENT

2.1 Overview

To gain a better understanding of the East Gippsland Shire Council (EGSC) and East

Gippsland Catchment Management Authority (EGCMA) concems regarding the
proposed development a prelirninary assessment of stormwater management and
water quality related issues has been carried out. The scope of the prelirninary
assessment was as follows:

1. A site inspection
2. Review of relevant meteorologic and hydrologic data for the waterways

which traverse the site
3. Review of site survey plans making a preliminary assessment of water quality

concerns for the site
4. Review of proposed development plans for the site
5. Meeting with the EGCMA and EGSC to discuss possible development

scenarios for the site.

2.2 Surface Water Quantity Issues

2.2.1 Site Analysis
The site from a hydrological viewpoint is a highly degraded catchment with little to
no remanent vegetation or existing water courses. Several gully lines with minor
erosion lead to the major drainage line along the gully bordering the eastern
boundary of the site. Evidence of a previous dam at the top end of this drainage lines
shows signs of severe erosion. T?ris may be attributed to an inappropriate removal of
this structure.

The main gully has been replanted in some areas, however in general a highly
matted, exotic vegetation type predominates. This will lead to some water quality
benefits, however, the general state of the waterr,rray does not benefit from this
sifuation. The gully line terminates at a constructed retarding basin structure,
designed in theory to reduce the generated flows from the subdivision to the east of
the site. It is unknown whether this structure is sufficient to reduce the flows
generated from the proposed subdivision.

2.2.2 Flooding

The proposed development area is wholly outside of any LSIO thus there are no
flooding issues for the development site.

2.2.3 Site stormwater quantity

The proportion of impervious area of the site can be expected to increase
significantly through development, subsequently increasing stormwater runoff
volumes and peak flows. If these larger flows are uncontrolled they may lead to local
drainage problems such as head-cut erosiory flooding of property downstream of the
receiving waters and degraded waters draining into the environmentally sensitive

1792tR03, May 2008 Page I I
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Gippsland Lakes system. The management of stormwater quantity should be
considered carefully due to the large drop in elevation between the site and the
receiving waters (approximately 20 m).

2.2.4 Summary of key issues

The surface water management issues for the development site that were identified
include:

. Changed runoff yield characteristics due to extensive residential
developmen!

o Management of watervrray form and hydraulics
o Management of possible erosiorl and mitigation of existing erosion sites

(former dam site);
o Treahnent of stormwater entering the Lakes system

2.3 Surface Water Quatity Issues

2.3.1 Development water quality characteristics

The proposed development will result in extensive land use change which, in turn,
will change the runoff quality characteristics. Litter is the most visible form of
pollution although contaminants sudr as sedimen! nutrients, oif oxygen demanding
substancet residual chemicals and fertilisers are the also of concern. Depending on
the relative concentrations of these contaminants, poor quality stormwater can result
in fish kills, algal blooms or accumulation of toxins resulting in decreased waterway
health.

An assessment of the stormwater threats was required to identify th" changes in
runoff water quality and potential pollutant loads under proposed development
conditions.

2.3.2 Stormwatermanagement

Stormwater treatnent systems and management plans are typically mandatory to
protect the quality of the receiving waters to prevent the consequences of severely
contaminated stormwater outlined previously. EGSCs planning scheme now
includes Schedule 56.07 - Integrated Water Managemenf; outlining the water quantity
and quality requirements for new residential developments. It specifies that urban
stormwater management systems must be designed to meet the current best practice
performance objectives for stormwater quality as set out in the Urban Stormwater -

Best Practice Environmental Management Guidelines (Victorian Stormwater
Committee, 1999). A stormwater treatment system developed specifically for the
proposed Ocean View Lakes development must be developed and accepted by the
EGSC prior to approvals being granted.

In order to demonstrate compliance with Schedule 56.07, conceptual modelling of the
proposed stormwater treatrnent system is required.

T
I
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2.3.3 Sunmary of key issues

The surface water quality issues for the development site that have been identified
include:

o Assessment of stormwater threats;
. Size and location of treatrnent measures;
o MUSIC modelling to demonstrate water quality objectives (Clause 56.07) can

be meU and
. Stormwater Management Plan developed for construction and operational

phases.

Analysis of the four aspects outlined has been undertaken in order to assess and
demonstrate satisfaction of EGCMA and EGSC requirements for the development.

3 DIGITAL TERRAIN MODEL

3.1 Introduction

The various tedrnical assessments outlined in the scoping study (Section 2) dl
require some terrain data. As sudr, a digital terrain model (DTM) of the study site
was developed.

3.2 Available Data

Terrestrial survey information has been provided by Watson Pty Ltd. Error!
Reference source not found. depicts the survey base data over the study area.

17921R03. Mav 2008 Page 13
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Figure 3-1.- Base Terrestrial Survey Data

3.3 Terain Model Development

A digital representation of the topography of the study site was formed. Utilising the
terrestrial survey, a triangulated irregular network (TIN) was constructed to be used
for digital terrain modelling. The TIN was used to guide the water balance and
water sensitive urban design element assessments.

J792lR03, May 2008 Page 14
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Figure 3-2- Perspective View of Terrain Model (TIN)
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Figure 3-3- Plan View of Final Terrain Model (TIN)
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4 ST]RFACE WATER MANAGEMENT

4.1 Overview

Under current undeveloped conditions the surface water from the steeply sloping

study site runs into the gully along the eastem boundary.

Due to the location of this natural water course the optimum outcome for the surface
water management is to direct all discharge into the gully/creek system along the
eastem boundary of the site.

The proposed Ocean View Lakes development will increase the impervious area of
the site. This will lead to a significant increase in flows which must be treated.

4.2 Catchment Delineation

To adequately characterise catchment hydrologic response, the boundary of the
greater catchment must be known. The catchment delineation was undertaken
drawing on limited contour information and aerial photographs.

The greater catchment encompasses the proposed Ocean View Lakes study site and
also a portion of the existing neighbouring development. The drainage line for the
greater catchment lies along the eastern fringe of the study site.

The greater catchment was then broken up into 16 sub catchments of approxirnately
equal size. These sub catchments were based on the topography of the site and also

the proposed land use under developed conditions. The sub catchments, shown in
Figure 4-1.

1792/R03, May 2008

Figure 4-1- Catchment Delineation- 15 sub catchments.
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Figure 4-2 depicts the best available estimation of the area associated with the greater
catchment. The study team consider the catchment delineation to be adequate for the
purposes of the hydrologic assessment.

Figu re 4-2- Catchnent Delineation

J7921Pt03, May 2008 Page l8
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4.3 RORB Model Development

In order to assess the rainfall-runoff relationship and subsequent stormwater and

surface water management plan under developed conditions, an adequate
approximation of the system must be developed and calibrated to historical
conditions.

4.3.L Meteorologic data

Table 3 below details the Intensity Frequenry Duration (IFD) data used in the

calibration of the RORB model. The log normal rainfall intensities for the site are
taken from Australian Rainfall & Runoff, L987,Yohtme2.

Table 4-1- Lakes Entrance IFD data

4.3.2 Catchment inflow hydrolory

Adequately approximating the rainfall-runoff relationship of the greater catchment
is fundamental in the assessment of long-term stormwater and surface water
discharge behaviour. To do this Water Technology reconciled the constructed RORB
model against calculated Rational Method calculations using standard Melbourne

Water procedures. The calculations for this reconciliation are contained in Appendix
B.

Two catchment scenarios were assessed;

Existing Conditions and Draeloped Conditions. The Existing Condition assessment set
out to develop an inflow time-series which is representative of current, undeveloped
conditions of the greater catchment. This forms a basis or benchmark, to which
future performance could be assessed. The Deaeloped Conditions scenario included
approximate changes in catchment impervious area that could be expected under
developed conditions.

The aim of the RORB routing was to collect all stormwater and surface water runoff and
directing it into the channel at the eastern boundary and into the receiving waters below the
site. The reach lengths for the two scenarios (existing and developed) remained unchanged.
The impervious fraction of each of the subcatchments was the only factor altered to mirror

Lakes Entrance Latitude: 37.88' South. Longitude: 147 .991 East

Log Normal Intensities

2 year ARI 50 vear ARI

t hour 19.735 mm/hr t hour 36.452 mm/hr

12 hour 4.545 mmlhr 12 hour 5.533 mm/hr

72hou 1.387mmlhr T2}:rottr 2.944mrnlhr

Geographic Factors

Skewness G:0.2908 F2:4.207 F50:15.433
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the increased volume of discharge from a developed site. shows the readr length and
node network for the RORB hydrological analysis.

N
Au9r,

7-

J79ARB, May 2008

Figure 4-3- RORB node and readr network
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4.3.3 RORB Results

Figure 4-4 and. Figure 4-5 depict the simulated discharge at the catchment outlet for
Existing and Dezteloped conditions respectively. The volumes and discharges
generated through RORB are surrunarised in Table 4-2.

.5  1 1.5 2 2.5 3 3.5 4 4.5 5
Time (hr)

Figure 4-4- Existing Conditions: 2 hour 100 year ARI Hydrograph
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Calculated hydrograph, Outlet
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Figure 4-5- Developed Conditions:2 hour 100 year ARI Hydrograph

Table 4-2- RORB results

Existing
Conditions

Developed
Conditions

Absolute
difference

Tolncrease from
Existing to
Developed

2 hour 1-00 year ARI design storm

Volume, m3 29800 36300 5500 21,.81

Peak Discharge, ms/s 6.412 11.12 4.708 73.42

2 hour L year ARI design storm

Volume, m3 5300 9600 4300 81.13

Peak Discharge, m3/s 0.4723 2.443 1,.9707 417.26

J792lR03,May 2008 Page22
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4.3.4 Discussion

Based on the results of the hydrologic analysis the approximate volume of storage
required to attenuate the flows to pre-development conditions can be calculated.
From Table 4-2 it canbe seen that for the 100 year ARI storm approximately 6500m3
of storage is required. A secondary storage requirement of 4300m3 is required for the
1 year ARI storm, it is assumed this can be accounted for within the larger storage.

Taking into account the results of the Water Quality analysis in section 5 below, it is
suggested that this storage be located with in the main gully to the east of the site.

This site will combine the dual benefits of both stormwater attenuatiory and water
quality treatrnents. Figure 4-6 conceptually depicts how this combination retarding
basin/wetland system could be designed. As can be seen a low flow wetland would
be retained, with additional storage contained within the extended detention of the
system. Detailed design of the system is outside of the scope of this report, but it can
be calculated that the above storage requirements may be easily accomplished using
this type of linear wetland/storage configuration.

J79UR03,May 2008 Page23
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5 WATER QUALITY ASSESSMENT

5.1 Introduction

The purpose of the Stormwater Management Plan is to develop a framework to
improve stormwater runoff from the site. A best practice approach has been taken to
ensure a sustainable system is developed.

The stormwater management plan was developed in order to meet the requirements
of the recently implemented Clause 56 of the planning scheme (Refer to
Appendix A). Clause 55 has been implemented to ensure best management practice
urban stormwater management is applied to new development. It requires the
development to meet the requirements and satisfaction of the relevant drainage
authority and prevent degradation of downstream waternzays. The Stormwater
Management Plan (SWMP) consists of the following features:

. Review of the surface water management issues for the site as a whole which
may impact on the sustainability of water bodies and drainage paths
including consideration of Water Sensitive Urban Design (WSUD) principles
in the proposed development

r Conceptual design of the proposed stormwater management system options
and assessment of their suitability and effectiveness using Best Practice
Management tools (stormwater treahnent modelling tool MUSIC)

. Feasibilit5r assessment evaluating size and location of proposed treatment
options

o Preparation of a report detailing the conceptual design analysis of the WSLID
components of the development

5.2 Site details

The proposed development will consist of approximateLy 26 hectares of residential
lots and a total developed area of 32 hectares. A major drainage line flows along the
site's eastern boundary in a southerly direction. Additional runoff from developed
property directly adjacent to the eastem border also flows into the major drainage
line. A large retention basin is located immediately downstream of the study site,
which then drains into a gully/creek system.

Pollution in runoff from residential sites can considerably influence the quality of
stormwater entering the drainage line. Common water quality pollutants from
residential sources are as follows:

o Litter
. Sediment- creating turbidity and siltation. Other pollutants may be attached

to sediments
. Nutrients - promotes algal growth
o Toxicants
o Altered flow - from increased impervious area

25
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The pollutants produced by the new development will need to be treated within the
drainage line to avoid degrading downstream waterways.

5.3 Receiving Waters

The major drainage line on the eastern border of the study site will be the initial
receiving waterway for the site. The drainage line collects runoff from steeply
graded surrounding land.

Downstream of the site the waters run into the creek/gully system. The gully
discharges into Lake King, which is part of the Gippsland Lakes system. This
system is a high value region in terms of its environmental and economic
significance. The Gippsland Lakes is a sensitive region with a r.rnge of water quality
issues. Improvements to the onsite water quality will ensure that there is no net
decline to the Gippsland Lakes system due to the proposed land use changes.

5.4 Legislation and Regulations

Residential areas have a responsibility under the Environment Protection Act 1970,
the Water Act 1,989, the Water Authorities ByJaws and Councils Local Laws to
prevent the discharge of stormwater waste from their property. This legislation will
need to be adhered to when designing the stormwater management system.

Of importance to the site is the recent addition of Clause 56 in the Victorian Planning
Provisions, which has altered the site management requirements for subdivisions.
As part of these modifications, subdivision applications must now demonstrate their
ability to manage and minimise environmental impacts. These requirements can be
met through the implementation of treatnent measures set out in the stormwater
rneinagernent plan. East Gippsland Shire Council is keen to prevent waterway
degradation and has requested that stormwater discharges be treated using WSLID
principles.

5.5 Construction specific issues

The construction phase of development has the potential to generate significant
pollutant loads. Actions required include the development of suitable sediment and
erosion control measures in accordance with the EPA Construction Techniques for

Sediment Pollution Control (1991) and the EPA Environmental Guidelines for Major
Construction Sites (199 6).

5.5 Stormwater Management Issues

I
I
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5.6.1 Value of the Waterway and Receiving Environment

The value of the receiving environment is judged both in terms of its sensitivity to
stormwater pollution and the severity of the stormwater threat.

A significant receiving waterway for the site is Lake King which will receive
stormwater input from the surrounding residential land.

5.6.1-.7 Enaironnmtal Value

The environmental value of a waterway is an important consideration as it can be
highly sensitive to poor water quality inflows. The drainage lines are currently
considered to have limited environmental value (physical and ecological) as they are
predominantly grassed depressions rather than formal waterways.

Of more environmental importance is the downstream receiving waters: Lake King
and the Gippsland Lakes system. The Gippsland Lakes are protected by the Ramsar
Convention intemational treaty. First established in 197'1,, the Ramsar Convention
strives to protect and conserve wetlands of international signific.rnce because of their
ecolo gical, botanical zoolo gical, or hydrolo gical importance.

The main environmental threats to the Gippsland Lakes system are sediments,
pollutants bound to sediments, dissolved nutrientq chemicals and solid litter.
Seasonal toxic blue-green algal blooms plague the Lakes. M*y stormwater
education and infrastructure programs have been put in place to limit these water
quality threats to the lakes.

5.6.1.2 Amenity Value

The guily/creek system receiving waters run between privately owned property
though council land. The amenity value to the general community is low. Currently
there is no landscaping along the drainage lines and there are limited recreational
uses. Water Sensitive Urban Design (WSUD) features, as part of the residential
developmenf are likely to irnprove the visual attractiveness of the drainage line.

5.6.1..3 Economic Valae

As the onsite waterways are small and ephemeral gully lines, there is no economic
benefit derived from the waterway in terms of fishing or transport. The presence of
drainage lines, however, would positively impact on surrounding land values. The
residential development is unlikely to impact on the economic value of the drainage
lines.

5.6.1.4 Hy ihoulic Value

The major drainage line is located at the base of a relatively steep hill; hence there is
a fairly low/negligable flood risk to the proposed development area. Development
will increase the amount of runoff due to an increase in impervious surfaces.
Incorporation of WSUD features that serve a dual function of water quality
treatrnent and flood mitigation would be of benefit to the receiving waters.

J792/R03. Mav 2008 Page27
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5.6.2 Threats from Stormwater

Threats to the receiving waterway as a result of poor stormwater management are
judged in terms of the scale and frequency of pollution. As development of the site
will increase the impervious area there is potential for polluted stormwater to enter
Lake King if proper management is not undertaken.

Typical residential threats to waterways include litter, sediment, toxicants,
deoxygenating materials, flow and nutrients.

5.6.3 Priority Risks

Main threats to the receiving waterway are as follows:

Poor water quality from the residential development entering the receiving
waterway and impacting on the downstream environmental value
Increased flow from a greater impervious area creating flooding and/or scour
issues downstream
Poor water quality and sediments entering the waterway during construction
of the residential development

5.7 Roles and Responsibilities

In order to ensure long term sustainability of the WSUD over the lifespan of the
features, a range of roles and responsibilities must be defined.

As the WSUD features are to treat stormwater falling on the development site, it is
the responsibility of the developer to ensure the following:

. Best management building practices are adhered to during construction

. Assume responsibility for the design of WSUD features

. Fund the construction of all new WSUD features, including plantings and
stormwater drains leading to the feafures

o Maintenance of the new WSTID features for the first three vears after
construction

It is envisaged that after a three year period the maintenance of the new WSUD
features will pass over to Council. At this time the WSTID features will be handed
over in a well maintained condition and entirelv constructed.

5.8 Concept Design Considerations

5.S.L WSUDOpportunities
Water Sensitive Urban Design (WSUD) features have been recommended for the site
as they will treat the stormwater from the residential development before it readres
Lake King. WSLID components are a preferred option to treat the stormwater as

1792/R03,May 2008 Page28
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they limit the conventional pipe and drain systems and improve water quality
through natural systems.

The main objectives of WSUD, as defined by the Victorian Stormwater Committee
(1999), are as follows:

r Protect nafural systems
. htegrate stormwater treatrnent into the landscape
o Protect water quality
. Reduce runoff and peak flows
. Add value while minimising development costs

The following Water Sensitive Urban Design measures have been short listed based
on the values, constraints and opportunities for the proposed development site (refer

Eror! Reference source not found.).

Table 5-1- Suitability of WSUD Techniques to the Proposed Development

I WSUD Measure

Suitability to the
Proposed

Development (Low,

Medium, High)

Description

I
I

Vegetated Swales

Provide primary treatrnent and transfer

runoff in a manner that is integrated into the

landscape and helps to minimise the pervious

surface area. This is not a suitable option for

all of the site due to steep gradients.

Medium

I Bioretention Systems Medium

Bioretention swalet basins and infiltration

measures can be used to remove finer

particles and related contaminant.

I Gross Pollutant Traps Low

Primary treatrnent of stormwater including

removal of debris, course sediments and

litter. It is assumed that litter removal will

occur on a lot scale by stormwater pit grates.

I
I

Sedimentation Basins High
Temporary storage and removal of large

sediments and related contaminants.

Stormwater Treatrnent

Ponds and Wetlands
High

Tertiary treatment, temporary storage of
stormwater.T

I Porous Pavements

Reduce runoff from paved surfaces and can

provide limited water quality treatonent.

However at a large scale this can be an

effective measure to reduce runoff.

1792/R03. Mav 2008
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Any proposed development should avoid detrirnental impact to the drainage line.
There is the opportunity to greatly enhance the environmental and recreational

values of the waterways as part of the proposed development.

By incorporating the principals of WSUD, it is possible to put in place best practice
m;rnagement techniques to ensure minimal impact on water quality in the Gippsland
Lakes.

5.8.2 Constraints

Urban development increases the nutrient load of the stormwater compared to

agriculfural land uses. As such, strong consideration needs to be placed on the

incoming stormwater to the gully/creek system. Without pre-treatrnent, there is a

potential for the additional nutrients to promote algal activity within the

downstream receiving waters.

Due to the steep grades, a significant portion of the site is unavailable for WSUD

treatnent measures. Significant treatment space is located adjacent site to the south

east where the major drainage line enters the gully/creek system. The gully poses

location constraints as it is on council land.

Cost is always a major constraint to the irnplementation of water sensitive urban

design features. Costs are associated with the constructiory maintenance and

decomrnissioning phases of the design. The concept design for the stormwater
management system has endeavoured to meet best management practices while

providing the most cost effective solution.

5.8.3 TargetReductions

Best Practice WSLID is based on performance objectives for the receiving waterway.
Water quality objectives are set in order to prevent degradation of the waterway as a
result of the residential development. Water quality treatrnent requirements outlined
in this report have been developed primarily to treat surface runoff generated on the

Ocean View Lakes development site. The topography of the greater catchment and

the confluence of runoff from the study site and the neighbouring development into

the gully/creek system dictates that additional runoff from this easterly neighbour be

treated. Best practice water quality objectives, as stated in the Urban Stormwater
Best Practice Environmental Management Guidelines (1999), have been adopted for

the proposed development. These objectives are outlined in Enor! Reference source
not found..
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Table 5-2- Obiectives for Environmental Management of Stor:rrwater

Pollutant Receiving Water Obj ective Current Best Practice

Perfomrance Obiective

Post Construction Phase

Suspended Solids (SS) Comply with SEPP (e.9. not exceed

the 90h percentile of 80 mg/L)

807" retention of the typical urban
annual load

Total Phosphorus (TP) Comply with SEPP (e.g. base flow
concentration not to exceed 0.08
IrglL)

45% retention of the typical urban
annual load

I Total Nitrogen (TN) Comply with SEPP (e.g. base flow
concentration not to exceed 0.09

m8/L)

45% retention of the typical urban

annual load

I Complywith SEPP (e.9. no litter in

waterways)

70% retention of the typical urban

annual load

Flows Maintain flows at pre-urbanisation
levels

Maintain disdrarges for the 1.5

year ARI at pre-development

levelst
Construction Phase

I
I

Suspended Solids Complywith SEPP Effective treatrnent of 90"/" of daily

run-off events (e.g. <4month ARI).

Effective treatment equates to a

50%ile SS concentration of 50

mg/L.

I
Comply with SEPP (e.g. no litter in
waterways)

Prevent litter from entering the

stormwater svstem.

I
I
I
T
I
I
t
I

Other Pollutants Comply with SEPP Limit the application, generation

and migration of toxic substances

to the maximum extent

practicable.

(Source: Urban Stormwater Best Practice Environmental Management Guidelines 1999)

The objectives can be achieved by employing a range of structural treatnent options.
Performance of the strucfural treatrnent options has been assessed using the
modelling prograrn MUSIC.

5.9 MUSIC

MUSIC (Model for Urban Stormwater Improvement Conceptualization) is a
modelling program developed by the CRC for Catchment Hydrology. It was
developed in order to assess the impact of WSUD features on the receiving
waterway. A useful feature of the progr,un is to calculate the reduction of nutrients
compared to WSUD guidelines for individual components or an entire treatnent
system.
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The development was represented in the model as a series of residential areas

connecting to a "treatnent train" of WSUD feafures, before ending at the receiving

body. The layout of the model is shown in Figure 4-1. The model has been prepared

with features that treat the runoff from the development areas. All proposed WSUD

features have been sized to treat the developed flow generated from the site,

however wider catdrmentbenefits will also be observed.

The stormwater will be treated by online WSUD measures. The final flow input into
the Creek/Gully system has been schematised as the receiving node, as seen in Figure
5 - 1 .

J7921R03- Mav 2008

Figure 5-1- MUSIC Model Layout
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MUSIC requires the determination of various parameters to represent the conditions

at the site. The following inputs were considered:

. Rainfall - Rainfall data was obtained from the Bureau of Meteorology. Daily
rainfall data from the nearby stations at Bairnsdale (Station numbers 084146,
084100 and 084080) were integrated to produce a rainfall record from 1896 to
2004.

o Evaporation - Average monthly evaporation data was also sourced from
Baimsdale.

. Areas - AII area data was based on the Concept Development Plan shown in
Figure 5-1.

. Imperviousness Fraction - Medium/high density residential areas are
typically 80% impervious due to the prevalence of rooftops and roadways.
The major drainage line was assigned an impervious fraction ot10Yo, as was
the public use area Iocated in the north-west corner of the site.

. Pollutant Levels - Pollutants generated from the residential areas were based
on typical values for residential developments (as shown in the MUSIC

manual). These pollutant loads were not based on actual measurements.

5.10 Design Components

5.1-0.7.7 Re sidential Lots
The residential lots were segrnented into four sections to allow stormwater to be

input into the drainage line at the appropriate location. The stormwater flow
generated from the lots is based on the area and fraction imperviousness. Typical
pollutant loads were sourced from the MUSIC lJsers Manual.

The development site produced the following outflows shown in Table 5-3. Without
any treatment measures these pollutants would directly enter the gully/creek
svstem.

Table 5-3- Unheated annual pollutant load

Condition

16lMLlyr

Total Suspended Solids 3240Okglyt

Total Phosphorus 66.2kglyr

Total Nitrogen 462kglyr

Gross Pollutants 5680 kg/yr

5.70.7.2 Priot WSUD components

Dam

I
I
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The constructed dam that is in the top north-western corner of the properly provides

very minimal water quality treatnent. It collects very little surface runoff in its
immediate catchment and under the proposed Ocean View Lakes development will
be filled in. As such, the dam has no capacity to treat stormwater and surface runoff.

Suales
All the drainage lines throughout the property are grassed depressiong which
would have comparable treatrnent functions to constructed swales. Swales are
essentially a vegetated drainage channel that allows nafural processes to remove
pollutants Figure 5-2. They are most effective at removing coarse and medium
sediments, including the nutrients attached to the sediment. Current drainage lines
will not be included as WSUD features in the model.

5.11 Optimised WSUD components

In order to meet the best practice guidelines, a series of WSUD features were
incorporated into the design to treat the additional stormwater produced by the
residential development. As stated previously, the current dam and grassed
drainage lines will not be incorporated into the pollutant reduction calculations,
ensuring a consewative model is established.

The MUSIC program was used to model the treatrnent of stormwater. The following
new measures were proposed.

Weflands
In order to provide sufficient water quality treatrnent of the stormwater before it
enters the Gippsland Lakes a linear wetland system has been proposed. A linear
wetland system is a series of open waterways, typically with an undulating depth
less than 1.5m (see Figure 5-3). This type of treatrnent train is used to detain flows
and allow sedirnentation and nutrient reactions to take place. A wetland is able to
provide water quality benefits in addition to flood retardation and habitat.

Figure 5-2- Grassed Swale

I
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The optimised wetlands have the following specifications, as shown in Figure 5-4.

Construction of this linear wetland system will occur within the drainage line and
along the eastem border of the site. Modification to the current drainage line will be
required; however it will be of net benefit to the waterway.

Figure 5-5 displays the conceptual layout of the linear wetland system within the
development. The wetland system is intended to treat the low (0.25 ARI) flows and
will need to be scour protected and suitably planted for larger flow events.

Figure 5-3- Wetland

Wetland l:
Surface Area = 2000m2
Permanent Pool Volume
:2000m3

Wetland 2:
Surface Area = 2000m2
Permanent Pool Volume
:2000m3

Wetland 3:
Surface Area: 6000m2
Permanent Pool Volume
:6000m3

Extended Detention : 0.5m

500 m3

Inlet Pond

Detention Time
: 72 hours

Wetland Macrophyte Zone

Figure 5-4- Wetland Conceptual Details
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Figure 5-5- Conceptual Model Positioning of the Wetlands

Adjacent
Development

Key:

CO w"tma

Rock
:.: Riffles

Retarding- - 'Basin

Development

I
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5.12 Compliance with Objectives

5.12.1 WSLID Performance

The treatnent performance of the WSUD features, in addition to the proposed
residential development have been evaluated using CRC for Catchment Hydrology
MUSIC model (version 3). Table 5-6 provides pollutant removal details .

It is apparent from Table 5-6 that the water quality objectives are exceeded by the
proposed WSLID layout. In addition, the treatment of stormwater and the arnenity
value of the site are enhanced bv these treatnent feafures.

5.12.2 Cost

Costs associated with WSTID take into consideration the price during construction
and mainten€urce over the following three years. After which time it is assumed that

the features will be handed over to the council. The costing includes the following
features:

o Construction - including earthworks and plantings
e Maintenance - routine annual maintenance
. Renewal / Adaptation - infrequent maintenance such as re-contouring and

planting ponds
o Inflation - using 2% inflation
o Real Discount Rate - 5.5"/" rate

The following costing in Table 5-7 is based on a three year maintentrnce lifespan.

Construction costs are based on values presented in Taylor (2005). Detailed design

will be required for a comprehensive cost estimate.

Table 5-5 - MUSIC modelling results

No WSUD treatment

feafures
With WSUD treatment features

Parameter
Target

Reduction
Annual pollutant load Amual pollutant load Reduction

Flow
Maintain pre-

development

flows

167ML/yr 1.48ML/yr 8.2o/o

Suspended Solids (TSS) 80% 33100 kg/yr 4160kglyr 87.4o/"

Total Phosphorus (TP) 45% 66.7 kglyr 17.6kglyt 73.2o/o

Total Nitrogen (TN) 45"/o 463 kglyr 232 kglyr 49.8o/o

Gross Pollutants 70% 5680 kg/yr 0 kg/yr 100 %
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Table F7 - Cost Breakdown

WSUD Feature Costing Component CostI
T
I

Wetland 1

Construction Cost

Regular Maintmance

Renewal / Adaptation Cost

Subtotal

$270,000

$21,855

$5,730

$297,s85

I Wetland 2

Construction Cost

Regular Maintenance

Renewal / Adaptation Cost

Subtotal

fi239,129

$24,966

$6,327

$270,422

I
t

Wetland 3

Construction Cost

Regular Maintenance

Renewal / Adaptation Cost

Subtotal

$22s,OOO

$r8,672

$s,097

$248,769

I
TOTAL 3 year cost

Aaerage cost per year

$1,232,a66

5470,722

T 5.13 Feasibility Assessment

5.13.1 Cost effectiveness

The Water Sensitive Urban Design features reconunended for the site will provide
multiple benefits to the receiving waters compared to pipe and drain systems. A
substantial reduction in water pollutants from the site, to best practice standards,
will ensure that downstream waterways will not be adversely affected. The benefits
to the waterways are possible for a relatively low cost.

5.L3.2 Implementation Capability

The land developer will have sufficient resources to enable construction of the
WSIID features. The bioretention systems and wetlands will provide an attractive
feature that will increase visual and ecological amenity and reduce flooding on the
site.

The capacity of the Council to maintain the features in the long term will need to be
considered. However, this is a typical scenario if there is a significant benefit to the

waterways.
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5.13.3 Opportunity

There is sufficient land available adjacent to the development to enable the WSUD
features to be implemented. The features have been sized to make the best use of the
available space, while providing the greatest water quality treatrnent.

5.L3.4 Benefits

The WSUD features incorporated into the proposed residential development are

designed to provide water quality, flood mitigation and public amenity benefits
including the;

. Treatrnent of site runoff before outfall to the Gippsland Lakes

o Rejuvenation of the existing gully/creek system adjacent to the site

. Continual treatrnent of flows from the greater catchment using the wetland
system, and the subsequent improvement of water quality in the Gippsland
Lakes

o Provision of landscaping that will be beneficial for the wider community

5.14 Recommendations

There is a potential for the proposed residential development to degrade

downstream waterways if not managed effectively. Hence, a stormwater
management plan has been formed to consider the values of the receiving
environment and potential threats caused by the development. As part of this plan,
structural rneasures were reconunended to treat the stormwater runoff.

A series of linear wetlands has been recomrnended for the study site in order to treat
the stormwater to best practice levels. Through the use of the modelling program
MUSIC, the treatrnent measures have been optirnised to provide the most cost

effective solution, while meeting pollutant reduction targets.

This solution is considered to be sustainable for the location and would provide
substantial benefits to the onsite drainage lines and the receiving waters.
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6 EROSION MANAGEMENT PLAN

Erosion is the displacement of soil as a consequence of erosive forces such as win4
watet, slope or ice. It is a nafural process; however, if enhanced by human
interference can cause devastating effects to the landscape. In order to reduce the
amount of erosion in the development, the erosion potential and possible mitigating
options mustbe determined and implemented.

6.1 Erosion Potential

The potential for soil to erode is determined by five critical factors:

o Erodability of the soil (type and structure)

Lack of Vegetative Cover

Topography - steep gradients

Climate (high rainfall and wind)

Nature of Land Clearing

When any of these factors, or a combination of these factors, is present the soil must
be considered to have erosive potential. Once this has been determined, strong
consideration needs to be placed on the water velocity across the slope. Table 1
gives an indication of maximum velocities for some typical soil types.

Table 6-lMaximum velocities for various soil materials

SoiI Material Maxirnum Velocity (m/s)

Sand 0.3
'Soft' Clay 0.3
'Stif( Clay 1. - 1..2

Coarse Gravel 1 .3  -  1 .8

Rock lined channels (100-
150mm)

2.5 - 3.0

Grassed surfaces 1.8 (2.5 for short periods)

For constructed drainage lines it is usually considered appropriate to have a velocity
of up to 0.5 m/s in a 10 Year ARI event and up to 2 m /s in a 100 Year ARI event to
reduce erosion.

I
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6.2 Erosion Control Devices

M^y measures exist to control or prevent damage caused by erosion. Largely their
application is based on the velocity of the water, cost and site constraints such as
steep slopes. The following is a list of typical erosion control measures.

Erosion Control Mats. Erosion Control Mats are manufacfured as permanent semi-
permanent or temporary.

r Temporary mats are 100% biodegradable. This type of mat is mostly used as

a temporary erosion control measure, where significant overland flow
velocities are not present. They can assist in vegetation establishment and
weed control.

o Semi-permanent mats consist of a biodegradable mat with reinforcing mesh.
They provide a more stable base than temporary mats; however they are not a
permanent erosion control measure.

r Permanent root and grass reinforcement mats will generally be black in
colour and will contain mat reinforcing, root reinforcing / protection, and a

mulch layer or qmthetic mulch substitute (Brisbane City Councif 200a). They

are designed to provide pennanent root reinJorcement and can provide up to
twice the erosion protection of un-reinforced vegetation (Hyperactive

Technology, 2004).

Spray on Mats. Hydraulically applied mats are ideal for steep slopes and irregular
surfaces.

They are used to control wind and water erosion, in addition to allowing seed
growth and retaining topsoil.

Gabions. Gabions are wire baskets filled with rocks of a specified size. They have a
variety of uses in stream banks and pipe outfalls as they are able to protect the
underlying soil from high velocities.

Geotextile. Geotextiles are manufactured fabrics / composites which provide
protection for erodible soils. They are designed for various purposes such as to
protect, separate, filter, reinforce or drain. As such, there are many different types of
geotextile layers with varying properties.

Rock Chute. Rock Chutes are typically used where high velocities are observed.
Common uses are at pipe outfalls, stabilising channel beds, and steep gradients. An
important consideration for design is matching the geometry and rock size to the
expected flow.
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Veeetated Surface.

Natural vegetation reduces the erosive potential of the soil by binding the soil and
providing roughness. Often other erosion mitigation options are enhanced by the
use of vegetation. Table 2 indicates the maximum velocities allowed with various
ground covers and soil erodability categories.

Source: WSUD Technical Guidelines for Westem Sydney (2004) - Appendix A

Table 2 indicates that soils with lower soil erodability are able to withstand a greater
velocity. Also the combination of grasses and mesh has a greater resistance to high
velocities.

Control Structures. As most of the erosion damage is done in the initial parts of the
storm, it is advisable to include control structures to account for peak flows.
Examples of control strucfures are coir logs, gabions, sediment fences, and geotextile
filters.

6.3 Selection of the appropriate measure

The erosion potential and mitigation option for each pipe ouffall, WSUD measure, or
modification to flow in the development must be considered independently.

For each structure or feature it is important to consider the following factors that
could lead to erosion:

. Average FIow Rate

. Peak Flow Rate

o Average slope (usually 1 - 4V" is acceptable)

r Cross section width & side slopes

o Vegetation selection

. Velocity

Table 6-2 Maximum velocities for various ground covers

Ground Cover
IVlaximum Acceotable Velocitv (m/s)

Soil Erodabilifv
Low Moderate Hieh

Mat or sword srasses with UV stabilised mesh 3.0 2.7 2.4
Kikuyu grass 2.5 2.2 1.9
Couch grass, carpet grass, rhodes grass, sword
forming grasses 2.0 1 . 8 1 .4

Other improved perennials 1 .6 1.3 0.9
Tussock grasses 1.3 0.9 0.5
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Once the erosion potential of the soif and possible eroding forces are determined,
the appropriate mitigation option may be selected. Table 3 indicates some
applications and maxirnum velocities for various erosion control measures.

Based on the anticipated velocities, soil type, slopes and vegetative cover the
appropriate erosion control measure may be selected.

6.4 Site Specific Measures

Based on the site layout plan in Section 1.4 many of the potential erosion sites will be
mitigated by the development layout. Due to this layout the water will be
concentrated at a number of points, at which the erosion potential is extremely high.
Figure 6-1 depicts the high erosion potential areas. The pipe network in these areas
will need to drop several meters from the street network and as such drop strucfures
should be employed at these points. The discharge from these structures will need to
be mitigated using the above information and based upon the quantified velocities
as part of the detailed design stage.

The existing gu[y section will need to be carefully landscaped to deal with the
higher overland flows that will be experienced due to the development. It is
suggested this section is heavily protected during the construction phase, and then
landscaped appropriately there afterwards.

More generally however, erosion potential will be high during the construction
phase of the subdivision. As such the measures set out in the Site Enoironmental

3 : ontrol Measure Applic

Erosion Control
Measure

Application

Approximate
maximum
velocity (m

/s)

Jute Matting
Erosion mitigation, weed suppressiory
revegetation

1.s -3

Other erosion control
mats

Erosion mitigation, weed suppressiory
revegetation

3 .5 -5

Spray on Mats Seed germination, slope protection 1.8

Gabion Baskets Steep slopes, high flow, drop structure 1.8 - 4.5

Rock Chute Steep slopes, high flow, drop structure 4

Turf reinforcement
mat

High velocity channels, drop structure 2.5 - 5.5

Natural Vegetation Erosion mitigatiory bank stabilisation 0 .6 -2 .5
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Management Plan (Melbourne Water, 2007) should be followed and made part of the
planning application perrnit.

Figure Gl Erosion Potential areas
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APPENDIXA-Clause56

Sourced from Department of Sustainability Planning Schemes Website
hthr://www.dse.vic.eov.au/plannineschemes/aavpp/56 07. pd f 123105 rcn

Urban run-off management obi ectives
- To minirnise damage to properties and inconvenience to residents from urban

run-off.

- To ensure that the street operates adequately during major storm events and
provides for public safety.

- To minirnise increases in stormwater run-off and protect the environmental
values and physical characteristics of receiving waters from degradation by

urban run-off.

Standard C25
The urban stormwater management system must be:

- Designed and managed in accordance with the requirements and to the
satisfaction of the relevant drainage authority;

- Designed and managed in accordance with the requirements and to the
satisfaction of the water authority where reuse of urban run-off is proposed;

- Designed to meet the current best practice performance objectives for

stormwater quality as contained in the Urban Stormwater - Best Practice
Environmental Management Guidelines (Victorian Stormwater Comrnittee
1999) as amended; and

- Designed to ensure that flows downstream of the subdivision site are
restricted to predevelopment levels unless increased flows are approved by
the relevant drainage authority and there are no detrimental downstream
impacts.

The stormwater management system should be integrated with the overall
development plan induding the street and public open space networks and
landscape design.

For all storm events up to and including the 2OT" Average Exceedence Probability
(AEP) standard:

- Stormwater flows should be contained within the drainage system to the

requirements of the relevant authority; and
- Ponding on roads should not occur for longer than L hour after the cessation

of rainfall.
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For storm events greater than2}'/" AEP and up to and including 1% AEP standard:

- Provision must be made for the safe and effective passage of stormwater
flows.

- All new lots should be free from inundation or to a lesser standard of flood

protection where agreed by the relevant floodplain management authority.
- Ensure that streets, footpaths and cycle paths that are subject to flooding

meet the sa{ety criteria d" V"u" < 0.35 m2/s (where, d" = average depth in

metres and V"'" = average velocity in metres per second).

The design of the local drainage network should:

- Ensure run-off is retarded to a standard required by the responsible drainage

authority;

- Ensure every lot is provided with drainage to a standard acceptable to the

relevant drainage authority. Wherever possible, run-off should be directed to

the front of the lot and discharged into the street drainage system or legal

point of discharge;

- Ensure that inlet and outlet structures take into account the effects of
obstructions and debris build up. Any surcharge drainage pit should
discharge into an overland flow in a safe and predetermined manner; and

- Include water sensitive urban design features to manage run-off in streets
and public open space. Where such features are provided an application
must describe maintenance responsibilities, requirements and costs.

Any flood mitigation works must be designed and constructed in accordance with

the requirements of the relevant floodplain management authority.

APPENDIX B - Rational Method Reconciliation Calculations

Rational Method Calculations

Afl Rrdonll lclhed Bhdrrgr Edm.doD Olt3nl trndntl lnstructions Enter calchmenl area in m2
Enter Run-ofl coefricient Pto
'Ca lcu la te '1@ yeat  ARI  F low

Ulcnmnl Ht ffn knr# lr.. h. lTc rdr to rEr/hrlRi lF lF" lP, IQARI ncl CrhnAn.

fll

f |  t5; ! 1 ! il 0.1
1  i o t  0 7Dttn vtffi f 1

catn Mry 5t f 1
1 !0
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t_
v [..

m
0 053

192
0 [E m/m

Flow r Voloclv 50 70 min
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EXECUTIVE SUMMARY 

Watsons Pty Ltd (‘The Sponsor’) engaged Jim Wheeler of Archaeological and 
Heritage Management Solutions (AHMS) Pty Ltd (‘The Cultural Heritage Advisor’) to 
prepare a voluntary Complex Cultural Heritage Management Plan (CHMP) in support 

of proposed development at Thorpe’s Lane, Lakes Entrance, Victoria.  

A notice of intention to prepare the CHMP was lodged with Aboriginal Affairs 
Victoria (AAV) on 29th January 2008 (a copy of the notice is included in Appendix 1). 

AAV issued a project number AAV#10282 in their letter of acknowledgement dated 
1st February 2008. At that time there was no Registered Aboriginal Party therefore 
AAV are the evaluating authority.  

The CHMP was prepared in accordance with the requirements of the Aboriginal 
Heritage Act 2006 and associated regulations and guidelines issued by AAV 
regarding preparation of CHMP’s. The overriding purpose of the CHMP is to 
document and assess the Aboriginal heritage (archaeological and cultural) values of 

the subject land, the impact of future development on those values and to provide 
management procedures to minimise and mitigate impact before, during and after 
development.  

The study area is located to the north of Lakes Entrance (refer to Figure 1 for 

general location) in the Shire of East Gippsland. It comprises 33 hectares (ha) of 
land south of Thorpe’s Lane, east of the Lakes-Colquhoun Road and west of Stirling 
Drive (as shown on Figure 2) identified as Lot A PS 517816T. A proposed access road 
connecting the proposed subdivision land described above with Colquhoun Road is 

identified as part Lot 2 PS 505056H. 

The activity is a proposed 33.38 hectare subdivision, which includes 186 residential 
allotments and a 6.48 hectare retirement village. The subdivision also incorporates 

open space, the main area being 1.8 hectares in size. The development will also 
include the installation of infrastructure and services including roads, storm water, 
power, water and sewer.  

On the advice of AAV we undertook a process of consultation with the then RAP 
applicants relevant to the study area: the Gunaikurnai Land and Waters Aboriginal 
Corporation (GL&WC). The GL&WC were consulted from the outset and 
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participated in the Standard and Complex Assessment components of the CHMP. 
GL&WC representatives that participated in various phases of the CHMP included 

Barry Kenny, Harry Stewart, Jim Kenny Tim Paton and Lloyd Hood. Following 
completion of the assessment work, a draft copy of the CHMP was provided to 
GL&WC for their review and comments. During this process comments received 
from GL&WC were incorporated into the CHMP and reflected in the CHMP 

management recommendations.  

A search for known Aboriginal sites on the AAV Victorian Aboriginal Heritage 
Register for a four kilometre radius surrounding the subject land was undertaken to 

identify previously recorded sites in and around the study area. A total of 14 
archaeological sites and 13 Aboriginal historical sites or places have been recorded 
within the search area. No previously recorded sites are located within the study 
area itself. 

A review of previous archaeological studies, environmental and earth-science data, 
known land use information and ethno-historical research was used to develop a 
predictive model of site types and distribution within the study area. This formed 

the Desktop Assessment component of the CHMP. Based on the available 
information, a number of predictions were made, including:  

•  subsurface artefacts may be present where no stone artefacts are visible on 
the surface; 

•  stone artefacts may be most likely to occur on relatively flat land located 
within 100m of the small gullies/drainage lines; 

•  it is likely that any stone artefact scatters present on the property may have 
been disturbed by land clearing and agricultural activities;  

•  stone artefacts are likely to be composed of quartz, chert and silcrete and 
the most likely sources are local gravels;  

•  any stone artefact scatters present are likely to be relatively sparse;  

A survey of the proposed activity area was undertaken as part of the Standard 

Assessment component of the CHMP. The survey found that the activity area has 
been cleared of the native open forest vegetation that would have existed prior to 
European settlement. In its place are some exotic tree plantings and pasture 
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grasses. No remnant mature trees with evidence of cultural scarring were present 
within the activity area. 

Ground surface visibility within the study area was too low to enable any 
conclusions regarding the presence or absence of Aboriginal archaeological 
materials in the study area. The results of previous archaeological work in the 

region suggested that subsurface testing may reveal the presence of sites not 
visible or apparent through surface inspection. Therefore the Standard Assessment 
found that a programme of landform testing should be undertaken. 

The overriding purpose of the test excavation programme (the Complex Assessment 
component of the CHMP) was to determine the extent, nature and significance of 
Aboriginal archaeological sites and sub-surface deposits across the activity area. 
The results were also used as a basis for making decisions about management of 

Aboriginal heritage during development in consultation with the GL&WC. 

Our excavation approach used the landforms within the study area as the basis for 
sampling, and as a means of determining the nature, extent and significance of 
Aboriginal use and occupation across the activity area. This approach is informed 

by the results of extensive excavation throughout eastern Australia, which has 
shown that areas with no surface evidence often contain sub-surface deposits 
buried beneath current ground surfaces and that surface evidence does not 
accurately reflect the nature of sub-surface archaeological deposits1. 

Stage 1 Excavations - The first stage of the test excavation programme consisted 
of manual and mechanical excavation of 3m x 1.2m test trenches spaced at 100m 
intervals along linear transects oriented to cover topo-sequences across the 

landscape. They were placed so as to provide samples of upper, middle and lower 
slopes, and relatively flat to steeply sloping ground. Eighteen trenches, comprising 
a total area of 64.8 square metres, were excavated.   

Stage 2 Excavations - The second stage of test excavation comprised manual test 
excavation of 1m x 1m test pits located on the proposed alignment of the access 
road that would connect the southwestern part of the proposed subdivision with 
Colquhoun Road. Four 1m x 1m test pits were excavated as part of this stage. 

 
                                                 
1  McDonald 1997 
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The results of the test excavations can be summarised as follows: 

•  A total of fifty-two stone artefacts were found during the test excavations.  

•  a low density scatter of stone artefacts exists across the study area; 

•  this scatter may have peaks of higher densities in certain landform 

categories and in specific places; 

•  artefacts in the scatter are primarily of silcrete and quartz, and much of the 
raw materials appear to have been derived from pebbles or water-worn 

stone; 

•  only a single formal tool (a thumbnail scraper) was found in the small 
recovered assemblage (although this may well be due to the small sample 

size); and 

•  the artefact deposits have, for the most part, been disturbed by both natural 
processes and by past land use. 

Artefacts were found in at least some trenches in all of the slope and distance to 
water categories, with the exception of moderately to steeply sloping land. 
Considering the sparse artefact densities across the area, it is not certain that the 
apparent lack of artefacts in these trenches is of any significance. 

It is argued in this CHMP that there is a relatively low-density artefact scatter 
across the entire study area. Within that generally low-density scatter, two density 
peaks are apparent in the vicinity of trench C2, and at the location of test pits G1 

and G2. 

The study area is considered to have a relatively low level of scientific significance, 
although it is recognised that the distribution of even sparse artefact distributions 
has the potential to address questions regarding the use of the landscape in the 

past. There is little to no potential for deposits within the study area to address 
questions of cultural change through time because vertical integrity is nil-very low. 

It was concluded that while it is certain that the proposed subdivision will have the 

effect of disturbing some Aboriginal cultural heritage present within the activity 
area, the impact of this proposed development on scientifically significant 
Aboriginal cultural heritage can be considered to be low. In addition, the provision 
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for a reserve as part of the proposed subdivision will ensure that a part of the low 
density scatter remains undisturbed by the proposed development. 

While no further work is recommended for the greater part of the activity area, 
salvage excavation is recommended in the area surrounding Trench G1 and G2 on 
the basis that this area contains a higher density of Aboriginal stone artefacts, and 

there is some potential for greater horizontal integrity of artefacts in this area.  

An abridged summary of the recommendations of this CHMP is as follows: 

Recommendation 1 – Impact Avoidance 

Explains why the activity cannot be conducted in a way that completely avoids 
harm to Aboriginal cultural heritage. Describes proposed public open space that 
will ensure impact is avoided on a portion of the low density artefact deposits 

present across the activity area. 

Recommendation 2 – Impact Minimalisation 

The nature of the local topography and proposed activity, requiring cut, fill and re-

grading indicates the scope to minimise impact during sub-division works is limited. 
Construction methods that minimise impact where possible will be employed.   

Recommendation 3 – Impact Mitigation (Salvage) 

A programme of archaeological salvage excavation is recommended in advance of 
development in the vicinity of test trenches G1 and G2 (area shaded dark blue of 
Figure 28). 

Recommendation 4 – Contingency Planning for Discovery of Aboriginal Cultural 
Heritage 

A series of procedures are established to manage any previously un-identified 

Aboriginal sites that may be discovered. 

Recommendation 5 – Contingency Planning for Discovery of Aboriginal Burials 

A series of procedures are established to manage and protect any Aboriginal burials 

that may be discovered. 
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Recommendation 6 – Removal and Curation of Aboriginal Heritage found during 
Development 

Procedures are established to re-bury artefacts at a keeping place identified by the 
Gunaikurnai Land and Waters Corporation. The keeping place would be recorded on 
the VAHR.  

Recommendation 7 – Aboriginal consultation 

The Gunaikurnai land and Waters Corporation shall be consulted about any matters 
relating to Aboriginal heritage in the activity area. 

Recommendation 8 – Archaeological Investigations 

With the exception of salvage recommendation outlined in Recommendation 3, no 

further archaeological investigations are recommended prior to commencement of 
development. 

Recommendation 9 – Compliance Review 

Procedures are established to review and report on compliance with the 
recommendations of the CHMP. 

Recommendation 10 – Handling Sensitive Information 

Records and information regarding the location and nature of Aboriginal cultural 
heritage are culturally sensitive. Provisions are established for the protection of 
sensitive information. 

Recommendation 11 – Communication and Correspondence 

Formal procedures and timeframes are established for communication and 
correspondence between RAP and Sponsor. 

Recommendation 12 – Cultural Inductions 

Recommends heritage induction for all construction crew and sub-consultants 
employed to work on the site during the construction phase. 
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Recommendation 13 – Contingency Planning for Sub-division 

Describes the configuration of the sub-division and how each part of the proposed 
activity is proposed to be developed or relevant planning scheme that will apply. 
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ABBREVIATIONS 

AAV Aboriginal Affairs Victoria 

AHC Australian Heritage Council 

CHL Commonwealth Heritage List 

CHMP Cultural Heritage Management Plan 

DEH Department of Environment and Heritage 

EA Environmental Assessment 

EIA Environment Impact Assessment 

EIS Environmental Impact Statement 

EPBC Environment Protection and Biodiversity Conservation 

GSV Ground surface visibility 

ICOMOS International Council on Monuments and Sites 

LALC Local Aboriginal Land Council 

LEP Local Environmental Plan 

LGA Local Government Area 

NHL National Heritage List 

NNTT National Native Title Tribunal 

RAP Registered Aboriginal Party 

RNE Register of the National Estate 

VAHR Victorian Aboriginal Heritage Register 
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DEFINITIONS 

ACTIVITY AREA The area or areas to be used or developed for an activity 

STUDY AREA  The entire Ocean View Lakes landholding at Lakes Entrance (ie. 

including the activity area and areas where development is not 

proposed) 

SUBJECT LAND See STUDY AREA 
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1 INTRODUCTION 

1.1 Preamble 

Watsons Pty Ltd (‘The Sponsor’) engaged Jim Wheeler of Archaeological and 
Heritage Management Solutions (AHMS) Pty Ltd (‘The Cultural Heritage Advisor’) to 
prepare a voluntary Complex Cultural Heritage Management Plan (CHMP) in support 
of proposed development at Thorpe’s Lane, Lakes Entrance, Victoria. Jim Wheeler 

is a professional archaeologist with a BA Hons Archaeology qualification from the 
Australian National University, 11 years experience as a consulting archaeologist in 
Australia and Ireland and 8 years experience as an Excavation Director. Jim 
Wheeler is the Manager – Aboriginal Heritage at Archaeological & Heritage 

Management Solutions Pty Ltd. 

The study area is located to the north of Lakes Entrance (refer to Figure 1 for 
general location) in the Shire of East Gippsland. It comprises 33 hectares (ha) of 
land south of Thorpe’s Lane, east of the Lakes-Colquhoun Road and west of Stirling 

Drive (as shown on Figure 2) identified as Lot A PS 517816T and currently owned by 
Merrangbaur Heights Pty Ltd. A proposed access road connecting the proposed 
subdivision land described above with Colquhoun Road is identified as part Lot 2 PS 
505056H and is currently owned by Guillot  Enterprises Pty Ltd.  

A notice of intention to prepare the CHMP was lodged with Aboriginal Affairs 
Victoria (AAV) on 29th January 2008 (a copy of the notice is included in Appendix 1). 
AAV issued a project number AAV#10282 in their letter of acknowledgement dated 

1st February 2008. In their letter, AAV advised that as at that time there was no 
Registered Aboriginal Party, AAV are the evaluating authority.  

The CHMP was prepared in accordance with the requirements of the Aboriginal 

Heritage Act 2006 and associated regulations and guidelines issued by AAV 
regarding preparation of CHMP’s. The overriding purpose of the CHMP is to 
document and assess the Aboriginal heritage (archaeological and cultural) values of 
the subject land, the impact of future development on those values and to provide 

management procedures to minimise and mitigate impact before, during and after 
development.  
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Figure 1. General Location of study area (circled red). Map source: GoogleMaps.  

 

 

 

 

 

 

 

 

 

 

 

Figure 2. The study area (circled red). Map source: Google Maps 
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1.2 Reason for the current study 

The purpose of the CHMP is to identify and assess the nature, extent and 
significance of Aboriginal sites, objects and cultural heritage values within the 

subject land and to provide mitigation, protection and contingency procedures to 
manage those values before, during and after development of the land. 

In accordance with Section 61 of the Aboriginal Heritage Act(2006), the following 

mandatory matters are considered by this CHMP: 

•  Whether the activity will be conducted in a way that avoids harm to 
Aboriginal cultural heritage; 

•  If it does not appear to be possible to conduct the activity in a way that 
avoids harm to Aboriginal cultural heritage, whether the activity will be 
conducted in a way that minimises harm to Aboriginal cultural heritage; 

•  Any specific measures required for the management of Aboriginal cultural 
heritage likely to be affected by the activity, both during and after the 
activity; 

•  Any contingency plans required in relation to disputes, delays and other 
obstacles that may affect the conduct of the activity; and 

•  Requirements relating to the custody and management of Aboriginal cultural 
heritage during the course of the activity. 

In addition the Management Plan also includes matters set out in Schedule 2 of the 
Regulations. 

Specific aims of the CHMP were as follows: 

•  Identify any known Aboriginal sites, relics and any places of cultural 
significance to the Aboriginal community within the subject land;  

•  Assess the potential for Aboriginal sites and/or relics buried below ground 
surfaces;  
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•  Assess the Aboriginal heritage significance of Aboriginal sites, relics, places 
and areas of archaeological potential in partnership with the local Aboriginal 
community; 

•  Assess the impact of the activity on Aboriginal sites, relics, places and 
significance values; and 

•  Make appropriate recommendations for protection of cultural heritage 

and/or mitigation of development impact, including contingency procedures, 
in consultation with the local Aboriginal community.  

1.3 Activity Description 

The Sponsor proposes to subdivide Lot A PS 517816T (33.38 hectares) for residential 
development and development of a retirement village. A proposed access road that 
will connect the sub-division with Colquhoun Rd to the west will cross through part 
Lot 2 PS 505056H. The proposed activity and sub-division layout is shown on Figure 

3. It will include: 

• Creation of 186 residential allotments. The individual allotments will not be 
developed by the Sponsor. They will be sold for residential development; 

• Development of a 6.54 hectare retirement village comprising 162 units 
including areas of Public Open Space, a bowling green and a community 
building; 

• Public open space, including a 1.8 hectare reserve (these areas are shaded 
green on Figure 3). The reserves will be used primarily for recreational 
purposes for residents and the general public.  Subject to engineering design 
and Council requirements, the open spaces reserves may also be required to 

divert overland stormflows. Reserve areas will be transferred to and managed 
by East Gippsland Shire Council; and 

• Establishment of infrastructure and services including roads, storm water, 

power, water and sewer. This will include the access road connecting the sub-
division with Colquhoun Road to the west.  
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Figure 3. Showing proposed subdivision allotments and roads. Shaded areas comprise the ‘Activity Area’.  
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The proposed subdivision would be a ‘high-impact’ development and would be 
considered a ‘sub-division’ under Regulation 48 of the Aboriginal Heritage 
Regulations 2007.  

In accordance with Schedule 2 (13) of the Aboriginal Heritage Regulations 2007: 

“If the activity is a subdivision referred to in Regulation 46, the 
contingency plans must address – 

(a) how each lot is intended to be used or developed by the sponsor; or 

(b) if a lot is not intended to be used or developed by the sponsor, the use 
of development of the lot permitted by the relevant planning scheme.” 

The Sponsor proposes to establish the subdivision, including development of roads, 
services and infrastructure, public open space and the retirement village. Details 
regarding intended uses of each of these facets of the proposed development are 

provided in the bullet points above. Due to the steep sloping topography, the 
proposed sub-division works will require substantial cut, fill and re-grading to 
establish levels required to build roads, excavate trenches for services and make 
the land suitable for residential sub-division. Cut would be typically 1.5m deep, 

however excavation for services and pavement could be up to 4m deep. This will 
remove all A-horizon topsoil deposits within the footprint of proposed development 
works described above and shown on Figure 3.  

The Sponsor does not propose to develop the 186 individual residential allotments 

shown on Figure 3. Each of these would be sold for residential development after 
the sub-division works are complete. The residential allotments will remain zoned 
'Residential 1 Zone' under the control of the 'East Gippsland Planning Scheme'. 
The purpose of the scheme is to2: 

• provide for residential development at a range of densities with a variety of 
dwellings to meet the housing needs of all households; 

• To encourage residential development that respects the neighbourhood 
character; and 

                                                 
2 http://www.dse.vic.gov.au/planningschemes/aavpp/32_01.pdf 
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• In appropriate locations, to allow educational, recreational, religious, 
community and a limited range of other non-residential uses to serve local 
community needs. 

This planning scheme allows for the following permissible uses without a Permit3: 

• Animal keeping (other than Animal boarding) - Must be no more than 2 
animals. 

• Apiculture - Must meet the requirements of the Apiary Code of Practice, May 
1997. 

• Bed and breakfast - No more than 6 persons may be accommodated away 

from their normal place of residence. At least 1 car parking space must be 
provided for each 2 persons able to be accommodated away from their normal 
place of residence. 

• Carnival - Must meet the requirements of A ‘Good Neighbour’ Code of Practice 
for a Circus or Carnival, October 1997. 

• Circus Must meet the requirements of A ‘Good Neighbour’ Code of Practice for 
a Circus or Carnival, October 1997. 

• Dependent person's unit Must be the only dependent person's unit on the lot. 

• Dwelling (other than Bed and breakfast) 

• Home occupation 

• Informal outdoor recreation 

• Mineral exploration 

• Mining - Must meet the requirements of Clause 52.08-2. 

• Minor utility installation 

• Natural systems 

                                                 
3 http://www.dse.vic.gov.au/planningschemes/aavpp/32_01.pdf 

ZoeD
54 Thorpes Lane



OCEAN VIEW LAKES, LAKES ENTRANCE - CULTURAL HERITAGE MANAGEMENT PLAN 

 
 

  AHMS                           25 

ARCHAEOLOGICAL & HERITAGE 
MANAGEMENT SOLUTIONS PTY LTD       3rd October 2008 

• Place of worship - Must be no social or recreation activities. The gross floor 
area of all buildings must not exceed 180 square metres. The site must not 
exceed 1200 square metres. The site must adjoin, or have access to, a road in 
a Road Zone. 

• Railway 

• Road 

• Search for stone - Must not be costeaning or bulk sampling. 

• Telecommunications facility - Buildings and works must meet the 
requirements of Clause 52.19. 

• Tramway 

A Permit would be required for the following uses4: 

• Accommodation (other than Dependent person's unit and Dwelling) 

• Agriculture (other than Animal keeping, Animal training, Apiculture, Horse 
stables, and Intensive animal husbandry) 

• Animal keeping (other than Animal boarding) – if the Section 1 condition is 
not met - Must be no more than 5 animals. 

• Car park - Must be used in conjunction with another use in Section 1 or 2. 

• Car wash - The site must adjoin, or have access to, a road in a Road Zone. 

• Community market 

• Convenience restaurant - The site must adjoin, or have access to, a road in a 
Road Zone. 

• Convenience shop - The leasable floor area must not exceed 80 square 

metres. 

                                                 
4 http://www.dse.vic.gov.au/planningschemes/aavpp/32_01.pdf 
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• Food and drink premises (other than Convenience restaurant and Take 
away food premises) 

• Leisure and recreation (other than Informal outdoor recreation and Motor 
racing track) 

• Medical centre 

• Mineral, stone, or soil extraction (other than Extractive industry, Mineral 
exploration, Mining, and Search for stone) 

• Place of assembly (other than Amusement parlour, Carnival, Circus, 
Nightclub, and Place of worship) 

• Plant nursery 

• Service station – The site must either adjoin a business zone or industrial 
zone, adjoin, or have access to, a road in a Road Zone. The site must not 

exceed either 3000 square metres or 3600 square metres if it adjoins on two 
boundaries a road in a Road Zone. 

• Store - Must be in a building, not a dwelling, and used to store equipment, 

goods, or motor vehicles used in conjunction with the occupation of a resident 
of a dwelling on the lot. 

• Take away food premises The site must adjoin, or have access to, a road in a 

Road Zone. 

• Utility installation (other than Minor utility installation and 
Telecommunications facility) 

1.4 Extent of Activity Area Covered by CHMP 

The activity area covered by this CHMP includes the entire area of Lot A PS 
517816T. This lot is located to the north of Lakes Entrance, south of Thorpe’s Lane 

and east of the Lakes-Colquhoun Road. In addition, an access road is proposed that 
will connect the proposed subdivision with Colquhoun Road to the west (part Lot 2 
PS 505056H). At present, the activity area consists of cleared pasture with some 
exotic trees. A house with associated outbuildings, and a former house site 
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currently occupy part of the area. An unpaved track/drive provides access to these 
buildings from the entrance at Thorpe’s Lane (Figure 4).  

An ephemeral drainage line runs along the eastern margin of the study area. 

Another gully drains into the ephemeral drainage line and crosses the northern 
portion of the study area. A dam has been formed at the head of this gully.   

 

 

 

 

 

 

 

 

 

 

 

Figure 4.  Showing a portion of the activity area from the air.  Photo facing roughly towards the south.  
The red line provides an indication of the activity area boundary. 

1.5 Statutory Controls 

1.5.1 Statutory protection 

The Aboriginal Heritage Act (2006), the Aboriginal Heritage Regulation (2007) 
provide the statutory tools for archaeological and cultural heritage management in 
Victoria. The Aboriginal and Torres Strait Islander Heritage Protection Act (1984) 
and the Environment Protection and Biodiversity Conservation (EPBC) Act (1999) 
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also provide heritage protection at a Federal level. The implications of these 
statutes are outlined below. 

1.5.2 Aboriginal Heritage Act 2006 

The intention behind the Aboriginal Heritage Act (2006) (the Act) is to provide 
better protection of Aboriginal cultural heritage (Aboriginal places, Aboriginal 
objects and Aboriginal human remains which are of cultural or 

scientific/archaeological value) in Victoria. The Act increases Aboriginal community 
decision making provisions to include Native title and other interests. The following 
sections of the Act are of particular importance:  

•  Sections 27 and 28 state it is an offence to knowingly undertake an act that 
‘harms’ Aboriginal cultural heritage (this includes Aboriginal places, objects 
and human remains);  

•  Section 29 provides the circumstances in which harm may be permitted to 

Aboriginal cultural heritage (i.e. through either a Cultural Heritage Permit or 
Cultural Heritage Management Plan which have been approved by either the 
Secretary DPCD or Registered Aboriginal Parties);  

•  Section 36 allows disturbance or excavation of land under a Cultural 
Heritage Permit; however Section 37 states a Cultural Heritage Permit must 
not be granted for an activity for which a Cultural Heritage Management 
Plan is required by the Act; 

•  Section 44 and following outline when a Cultural Heritage Management Plan 
(CHMP) will be required; 

•  Section 54 and Section 59 outline requirements for determining which 

Registered Aboriginal Parties will be required to be consulted, when this will 
be required and who will later approve it; 

•  Sections 50 and 51 state that while a CHMP is being prepared all other 

authorisations including other Acts are suspended; 

•  Section 67 states that within 14 days of approval of the CHMP the sponsor 
must provide all assessment documentation relating to Aboriginal cultural 
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heritage prepared or obtained during the Assessment of the plan to the 
Secretary; and 

•  Section 24 states that where an Aboriginal place or object is discovered the 

Secretary must be notified.  

In practical terms, the provisions of the Act require assessment of any land where 
there is potential for Aboriginal cultural heritage to be disturbed by development. 

The necessity for a Cultural Heritage Permit or a CHMP is outlined in the Act and in 
the Aboriginal Heritage Regulation, 2007 (the Regulation). CHMP’s are required for 
a wide range of planning approvals and can also be entered into voluntarily where a 
development proponent believes it to be of benefit. Where a CHMP is required 

under the Act, the CHMP would need to be completed prior to approval of a 
Planning Permit and/or other required approvals.  

The Act provides for the mandatory preparation of a Management Plan if required 
by the Regulations or the Minister, or if the activity requires an Environment 

Effects Statement under the Environment Effects Act (1978) (sections 46 to 49). 

A Management Plan may also be prepared voluntarily by any person (section 45). 
Regulation 6 provides that a Management Plan is required for an activity if: 

•  all or part of the area for activity is an area of cultural heritage sensitivity; 
and 

•  all or part of the activity is a high impact activity. 

Areas of cultural heritage sensitivity are set out under Divisions 3 and 4 and high 
impact activities are set out under Division 5 of the Regulations, respectively. In 
addition, Division 2 of the Regulations sets out the activities that are exempt from 

preparing a Management Plan.  

Consultation with Registered Aboriginal Parties is required by the Act prior to and 
during the preparation of a CHMP. Depending on the results of notification required 

under the Act, Aboriginal community participation is likely to include participation 
in archaeological survey and excavation work, consideration of the Aboriginal 
cultural significance present within the study area, discussion of recommendations 
as they relate to Aboriginal cultural heritage within the study area, and later, 

approval of the CHMP. 
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Aboriginal Affairs Victoria (AAV) envisage that Registered Aboriginal Parties (RAP) 
are likely to consist of ‘native title claimants and holders, traditional owners and 
other Aboriginal groups with historical or contemporary links to the cultural 
heritage of an area and who have demonstrated expertise in managing that cultural 

heritage’. The Act provides for relevant Aboriginal Parties to be registered with the 
Aboriginal Heritage Council. A mechanism is also present in the Act to determine a 
CHMP where disputes arise between the sponsor of a CHMP (ie. a development 
proponent) and Registered Aboriginal Parties regarding approval of a CHMP. Where 

no RAP exists or where the RAP opts not to assess a CHMP, AAV become the default 
evaluating authority.  

1.5.3 Aboriginal Heritage Regulation 2007 

The Regulation provides further clarification regarding when a Cultural Heritage 
Management Plan is required and the format for a CHMP (content) required under 
the Aboriginal Heritage Act (2006).   

The Regulation additionally outlines the criteria for three types of CHMPs which 
may be prepared including desktop, standard and complex assessments. For a large 
development, a complex assessment comprising research, Aboriginal community 

consultation, survey and test excavations is likely to be required.  

Archaeological investigation of land can be undertaken as part of the preparation 
of the CHMP without the need for approvals or permits to undertake the 
investigations. This means that sub-surface testing and potentially salvage 

excavation, may be undertaken during the CHMP process. Consultation with the 
Registered Aboriginal Parties is required prior to and during the preparation of the 
CHMP including during preparation of recommendations.  

1.5.4 Aboriginal and Torres Strait Islander Heritage 
Protection Act 1984 (Commonwealth) 

The Aboriginal and Torres Strait Islander Heritage Protection Act (1984) was 

enacted at a Federal level to preserve and protect areas (particularly sacred sites) 
and objects of particular significance to Aboriginal Australians from damage or 
desecration. Steps necessary for the protection of a threatened place are outlined 
in a gazetted Ministerial Declaration (Sections 9 and 10). This can include the 

prevention of development. 
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As well as providing protection to areas, it can also protect objects by Declaration, 
in particular Aboriginal skeletal remains (Section 12). Although this is a Federal 
Act, it can be invoked on a State level if the State is unwilling or unable to provide 
protection for such sites or objects. 

There are no Aboriginal sites or places within the study area currently subject to a 
Declaration.  

1.5.5 Environment Protection & Biodiversity 
Conservation Act 1999 (Commonwealth) 

The EPBC Act provides protection for natural and cultural heritage places at a 

Federal level. The Act established three heritage registers: World heritage, 
Commonwealth heritage and National heritage. World heritage items are those 
listed for outstanding international heritage values. National heritage items are 
assessed as having natural or cultural significance at a national level. The World 

and National lists may include items on private or State crown land. The 
Commonwealth list only includes items on land owned by the Commonwealth.  

Items on the registers described above are protected under the terms of the EPBC 
Act. The Act requires approval before any action takes place which has, will have, 

or is likely to have, a significant impact on the heritage values of a listed place. 
Proposals for actions which could affect such values are rigorously assessed. The 
EPBC Act is administered by the Australian Heritage Council.  

There are no items within the study area currently listed as items of National or 
World heritage.  

1.6 Report Structure 

The remainder of the report is set out as follows: 

•  Summary of Aboriginal community consultation and participation (Section 
2.0). 

•  Description of the environmental context of the study area including 
geology, soils, geomorphology and land-use impacts – the ‘Desktop 
Assessment’ (Section 3.0). 
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•  Historical background of the study area is reviewed in section 4. This 
includes a discussion of the known Aboriginal history and ethnohistory of the 
region surrounding the study area – ‘The Desktop Assessment’ (Section 4.0). 

•  A review of the archaeological context, including predictions regarding types 
of archaeological evidence that may be present in the development area – 
the ‘Desktop Assessment’ (Section 5.0). 

•  Description of the archaeological field survey results and assessment of 
archaeological potential – the ‘Standard Assessment’ (Section 6.0). 

•  Description of the archaeological test excavation and post-excavation 
analysis results – the ‘Complex Assessment’ (Section 7.0).  

•  Assessment of the heritage significance of the study area (Section 8.0). 

•  Constraints Analysis (Section 9.0). 

•  Management recommendations (Section 10.0). 

1.7 Authorship 

The principal authors of this report are Sharon Lane, Jim Wheeler and Erica 
Walther. Jim Wheeler was the Cultural Heritage Advisor and part author of the 
report. Erica Walther wrote sections of the report and prepared some maps and 
plans of the site. Sharon Lane directed the excavation, undertook the stone 

artefact analysis and wrote the majority of the report. 

1.8 Acknowledgements  

The authors acknowledge the assistance provided by Heath Woodman of Watsons 
Pty Ltd. We would also like to acknowledge the input and valuable assistance 
provided by Barry Kenny, Harry Stewart, Tim Paton, Jim Kenny and Lloyd Hood of 
the Gunaikurnai Traditional Owner community. In addition, we also acknowledge 

the assistance provided by archaeologists Ana Jakovljevic and Nicholas Berry during 
the survey and test excavation work.  

 

ZoeD
54 Thorpes Lane



OCEAN VIEW LAKES, LAKES ENTRANCE - CULTURAL HERITAGE MANAGEMENT PLAN 

 
 

  AHMS                           33 

ARCHAEOLOGICAL & HERITAGE 
MANAGEMENT SOLUTIONS PTY LTD       3rd October 2008 

2 DOCUMENTATION OF CONSULTATION 

2.1 Development of Consultation 

There were no Registered Aboriginal Parties (RAP) for the subject land at the time 
notice of intent to prepare this CHMP was provided to AAV. On the advice of AAV 

we undertook a process of consultation with the then RAP applicants relevant to 
the study area: the Gunaikurnai Land and Waters Aboriginal Corporation.     

Our approach to the Aboriginal community consultation was to undertake all 

components of the study, including test excavation, in partnership with the RAP 
applicant group. In practice, we consulted with the group in order to agree on an 
approach and methodology for undertaking the archaeological investigations. 
Drawing on the results of our consultations, we prepared a proposed methodology 

for test excavation that was provided to the group for any final comments prior to 
undertaking the work.  

Representatives of the RAP applicant group participated in the eight day test 
excavation programme undertaken in April 2008. At the conclusion of the test 

excavation and post-excavation analysis we provided the group with a draft copy of 
the CHMP report, including the results of the test excavation and proposed 
management, mitigation and contingency recommendations.  

After the Gunaikurnai Land and Waters Aboriginal Corporation had considered the 
draft report, we contacted each of principal representatives of the organisation, 
including Sandra Paton, Albert Mullet and Lloyd Hood to discuss the report and 
proposed management recommendations.  

The representatives that participated in various phases of the CHMP, including 
survey and excavation were as follows: 

•  Barry Kenny,  

•  Harry Stewart,  

•  Jim Kenny, 

•  Tim Paton, and  
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•  Lloyd Hood 

The second stage of excavation was undertaken on 7th and 8th of July, 2008 by Barry 
Kenny, Jim Kenny and Sharon Lane. 

2.2 Outcomes of Consultation 

The results of consultation with Gunaikurnai are described below out in Table 1. In 

summary, the Gunaikurnai were satisfied with our methodology and approach and 
participated in the test excavations. Following completion of the excavation, a 
draft copy was provided to the principal representatives for their review and 
comment. No written feedback was forthcoming and Sandra Paton and Lloyd Hood 

could not be reached by phone to discuss the report. However, we were able to 
contact Albert Mullet and his comments were as follows: 

•  Trained and experienced Gunaikurnai representatives should be employed to 
assist in the recommended archaeological salvage excavations; and 

•  Artefacts should be returned to the Gunaikurnai keeping place located in 
Bairnsdale. 

The later comment regarding return of artefacts to the keeping place is reflected 
in recommendations of this CHMP regarding curation of artefacts.  

TABLE 1 - Aboriginal Community Correspondence Log 

 Date Action Method 

18/1/08 Initial site visit with Lloyd Hood (Gunaikurnai) and 
AAV (Kate Morton and Joanna Freslov). All parties 

endorsed our approach in principle and Lloyd was 
happy to combine survey and test excavation into 
one batch of fieldwork.  

Site Visit 

March / 
April 

Consultation with Lloyd Hood, Albert Mullet and 
Sandra Patten to arrange fieldwork and allocation 

of representatives.  

Phone  

7 – 11/4/08 Survey and test excavation undertaken with Survey & 
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representatives of the Gunaikurnai Land & Waters 

Aboriginal Corporation (Barry Kenny, Harry 
Stewart, Tim Paton and Lloyd Hood). 

Test 

Excavation 

7 & 8/7/08 Test excavation of proposed access road with 
representatives of the Gunaikurnai Land & Waters 
Aboriginal Corp (Barry Kenny, Jim Kenny).  

Test 
Excavation 

1/8/08 Sent draft copies of report to Albert Mullet, Lloyd 
Hood and Sandra Patten (Gunaikurnai reps).  

Express 
Post 

8/8/08 Called Albert Mullet, Lloyd Hood and Sandra Patten 

to discuss the recommendations of the draft CHMP. 
None were available. Lloyd was in hospital. 
Messages left to return calls. 

Phone 

11/8/08 Called Sandra Patten to discuss draft CHMP – phone 
switched off. 

Phone 

11/8/08 Called Albert Mullet to discuss draft CHMP. 

Albert supported our recommendations for 
proposed salvage excavation but stressed that 
trained experienced Gunaikurnai reps should be 
involved in the future field work. 

Albert stated that artefacts should be returned to 
Gunaikurnai for storage in their keeping place 
located at Delmahoy St, Bairnsdale. 

Phone 
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3 ABORIGINAL CULTURAL HERITAGE 
ASSESSMENT -ENVIRONMENTAL CONTEXT 
(DESKTOP ASSESSMENT) 

3.1 Background 

This chapter and chapter 4 and 5 of the report comprise the ‘desktop assessment’ 
required by the Aboriginal Heritage Regulations 2007. In accordance with the 

regulations this section of the report comprises the following: 

•  a review of the landforms/geomorphology of the activity area; 

•  identification of the geographic region of which the activity area forms a 

part; 

•  a search of the Victorian Aboriginal Heritage Register for information related 
to the present study area/ activity area; 

•  a review of reports and published works concerning Aboriginal cultural 
heritage relevant to the geographic region in which the activity area is 
located; 

•  a review of historical and ethno-historical accounts of Aboriginal occupation 
relating to the geographic region in which the activity area is located; and 

•  a review of the land-use history of the activity area5. 

In the following chapters of the report, the above information is presented in three 
broad sections each covering the environmental (Chapt 3), ethno-historical (Chapt 
4) and archaeological (Chapt 5) contexts of the activity area. This information 

assists in determining the archaeological potential of the activity area in a number 
of ways.  For example: 

•  Considering the types of natural resources that may have been available 
within the study area, or in the local region, provides an indication of why 

                                                 
5 AAV 2007: 15 
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people may have been present in the area, and of the potential physical 
traces of such a presence (e.g. the types of stone used for artefact making, 
whether trees having bark suitable for the manufacture of certain items 
existed/exist in the area, or whether there exists a known resource - plant 

animal or otherwise - that may have drawn people to the area). 

•  Information about previously recorded archaeological sites in the region can 
provide an indication of the types and distribution of archaeological deposits 

and material that may be present, or may once have been present, in the 
study area. It also provides comparative information that is essential for the 
assessment of the archaeological significance of any previously unrecorded 
archaeological material or deposits. 

•  Environmental and historical information (particularly regarding past and 
present land use) may indicate the potential for post-depositional processes 
to have altered or disturbed any archaeological deposits or materials that 

may have once, or may still, exist within the current study area. 

In short, knowledge of the environmental, cultural and historical contexts of the 
study area is crucial for understanding the archaeological potential and significance 
of that area.   

3.2 Landscape Characteristics 

A study of the Gippsland Lakes region indicates that the activity area is part of the 

‘Sarsfield’ land system6. This land system consists of dissected plateaux 
predominantly of Pliocene gravely colluvium with some recent alluvium. Landforms 
within this system consist primarily of flat-topped plateaux (70%), although sloping 
valley sides make up 29% of the system. The remaining 1% of land consists of 

incised major drainage lines. The present activity area is situated in the southern 
part of this land system, which is characterised by a greater degree of plateau 
dissection and frequent drainage lines. Consequently, the activity area consists 
mainly of hilly landforms with steep slope gradients, and has a much smaller 

proportion of land that could be considered to be flat-topped plateau7. 

                                                 
6 Nicholson 1978: Land Systems of the Gippsland Lakes map 
7 This is if slope in the study area is assessed in terms of the percentage of slope definitions given in Nicholson’s 
(1978) report in which the relatively flat-topped plateaux have an up to 2% slope.  
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3.3 Geomorphology 

In the Late Jurassic and Early Cretaceous periods, Australia and Antarctica split 
apart, forming a rift valley in southern Victoria. This rift valley filled with fresh 

water sediments and volcanic material. The Otway and Strezlecki Ranges were 
formed by an uplift of these sediments in the Middle to Late Cretaceous. Outcrops 
of this material occur between Yallourn and Tyers8. The continuous widening of this 
sedimentary basin formed the Gippsland Basin in the Late Cretaceous to Early 

Palaeocene. During the Tertiary period this basin was filled in with sediments 
mostly eroding from the highlands. In some places later sediments covered deposits 
of limestone and basalt, but in other places they have been uplifted and become 
outcrops. During the Pliocene, minor uplift resulted in erosion and the formation of 

‘gravelly alluvial fans and extensive flood plains sloping towards the south-east of 
the area’, which in many places on the Gippsland plains have been covered by later 
sediments9. 

The foothills north of Bairnsdale extending to Orbost were created upon early 
Tertiary marine sediments. During the late Tertiary, the sediments that continued 
to build up were alluvial10. During the last Ice Age the sea level fell about 150 
metres forming a secure land bridge between Victoria and Tasmania. The rivers of 

the area cut deep valleys into earlier flood plains that were infilled during the sea-
level rise after the last Ice Age. ‘This has resulted in a well-defined break between 
the old flood plain (upper terrace), and the present flood plain (lower terrace)’11.  

3.4 Soils and Geology 

3.4.1 Geology  

Geological mapping of the region available online from the Department of Primary 
Industries12 (Figure 5), in the published Bairnsdale Geological Mapsheet13, and the 

                                                 
8 Sargeant, I & Sargeant, J 2005:3 

9 Sargeant, I & Sargeant, J 2005:3 

10 Sargeant, I & Sargeant, J 2005:3 

11 Sargeant, I & Sargeant, J 2005:3-4 
12 Geovic online address 
13 Bairnsdale SJ 55-7 mapsheet, Geological Survey of Victoria 1997  
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Geological mapsheet provided in the Land Conservation Council report for the 
Gippsland Lakes Hinterland Area14, suggests that the majority of the study area 
comprises Tertiary fluvial deposits of the Sale Group (non-marine gravel, sand, silt, 
minor clay), with smaller portions of the activity area, namely those comprising the 

highest parts of the subject land, comprising early Quaternary (Pleistocene to 
Pliocene) ‘unnamed alluvial terrace deposits’ of ‘gravel, sand, minor silt and clay, 
often with ferruginous cement. 

The geology of the Lakes Entrance area also consists of Inland and Coastal Dunes. 
Inland Dunes were formed from sands blown from streams by prevailing easterly 
winds, particularly during periods of aridity, such as past glacial periods. Coastal 
Dunes and Plains were mostly formed during the Holocene15.  

The major geological events that have formed the East Gippsland region are 
summarized in Table 2 below. 

TABLE 2 – Summary of Geological Events in Gippsland16  

Million 
Years 
Ago  

Time Period Significant Event 

510-435 

435-405 

405-380 

Ordovician 

Silurian 

Devonian 

Gippsland Under Sea. Cowombat Rift fills with 
Volcanic and Marine sediments. 

~400 Bowning 
Orogeny 

Granite around Bairnsdale and Dargo emerges. 

395-385 Tabberabberan 
Orogeny 

Tabberabberan Highlands born. Sea retreats and 
marine sedimentation ceases.  

~370-350 Early 
Carboniferous 

Stoney beds of Macalister, Avon and lower Mitchell 
are laid down. 

~290 Late 
Carboniferous 
to Early 
Permian 

Victoria near South Pole and mostly under ice. 

                                                 
14 LCC 1982 

15 Sargeant, I & Sargeant, J 2005:5 

16 Sargeant, I & Sargeant, J 2005:6 Table 2 
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160-190 Late Jurassic to 
Early 
Cretaceous 

Australia splits from Antarctica. Otways and 
Strzelecki Ranges born. Formation of Coal deposits. 

70-60 Late Cretaceous 
to Early 
Palaeocene 

Mass extinction of dinosaurs and other animals. 

6.5-1.8 Tertiary Foothills north of Bairnsdale to East of Orbost, build 
up on marine and alluvial sediments. 

1.8-
10,000 
years BP 

Pleistocene Alluvial Terraces form. 

 

3.4.2 Stone Sources  

Archaeological studies of the Gippsland Lakes region have noted that local gravels, 

which are present throughout the area, most likely provided sources of raw 
material for stone working. Quartz, chert and rhyolite have been noted in these 
gravels. In addition, silcrete sources may exist in the highlands to the north of the 
Gippsland Lakes region, possibly near Buchan, and also in the South Gippsland 

Hills17. 

3.4.3 Soil Landscapes 

In general the flat plateaux are characterised by mottled yellow, red sodic, duplex 
soils while the sloping valley sides (which are more characteristic of the present 
study area) have yellow-brown sand soils with clayey subsoil. These soils have been 
described as follows: 

…on Pliocene colluvium, the profiles have surfaces of loamy coarse sand, 
bleached subsurfaces and yellow-brown or brown B horizons with ironstone 
nodules but without marked humus accumulation. Sporadic hardpans occur 
occasionally on Pleistocene and Pliocene sediments. The sand soils overlie a 
variety of sandy clay loams, or clays that are often kaolinized or have a 
columnar structure18. 

                                                 
17 Lomax n.d. 

18 Nicholson 1978: 14 
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Figure 5.  Geological mapping of the region including and surrounding the study area.  Note N1 = “Sale 
Group”, Qa4 = “unnamed alluvial terrace deposits”.  Map created on the Victorian Department of Primary 
Industries GeoVic website19 

3.5 Vegetation 

The East Victorian coast comprises a variety of vegetation communities. The 
vegetation of the coastal zone around Lakes Entrance (approximately 1km from the 
coast and along estuarine areas) consists mostly of Herb Rich Woodland, Coastal 
Banksia Woodland, Coastal Dune Scrub and Grassland Mosaic. Also along the 

coastline are patches of Coastal Lagoon Wetland, Warm Temperate Rainforest and 
Plains Grassy Forest. The coastal areas to the south of the study area support 
plants and shrubs that are able to tolerate large amounts of salt spray and strong 

                                                 
19 DPI Geovic website at 
http://www.dpi.vic.gov.au/dpi/nrenmp.nsf/LinkView/FB58CA24AB224E0DCA256EBA001C1C3C91C40A
3DD52CC00DCA256ED1000CF641 
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winds. On dunes Coast Tea-tree and Coast Banksia are common. In swampy or 
saline environments, Swamp Paperbark and Salt Paperbark are often widespread20. 

The Sarsfield land system supports open forest vegetation communities with white 

stringybark and silvertop dominating the forests on the mottled yellow, red sodic 
duplex soils of the plateaux, and white stringybark, Gippsland grey box and 
mountain grey gum being the dominant species on the yellow-brown sand soils of 
the steep valleys. Major drainage lines in the area support a closed scrub 

community dominated by swamp paper-bark. 

Common understorey species in this land system include bracken, broad saw sedge, 
silky tea tree, pomaderris and common apple-berry21. 

3.6  Climate 

Lakes Entrance has a Mediterranean climate regulated by frequent onshore breezes 
and coastal conditions. The area has had an average 711.2mm of rain per year for 

the past 41 years. The wettest month of the year is November. Summer 
temperatures range, on average, from 13º to 34º. Winter temperatures range from 
6º to 16º22.  

The climate appears to have remained stable for about the last 5,000 years. Prior 
to 10,000 years ago conditions were cooler and drier. 

3.7 Landscape Modification 

Post-contact land use has altered the natural environment of the study area and 
surrounding region in a number of ways. Most obviously this has involved the 
clearing of the native open forest vegetation communities to establish pasture and 

agriculture.  

European pastoralists have been active in the Lakes Entrance area since the 1850s. 
The Ewing brothers are generally identified as the first squatters in the region. 
Their run extended along coastal land from Merringbaur Hill (southeast of the 
                                                 
20 Costermans 2007:135 

21 LCC 1982: map 6B; Nicholson 1978: 81 

22 Bureau of Meteorology Website accessed 5/2/2008 
http://www.bom.gov.au/climate/averages/tables/cw_084083.shtml 
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present study area) east to the Snowy River23. The pastoral take-up of Gippsland 
was generally slow when compared to other parts of Victoria - like the Mallee. In 
general pastoralists entered Gippsland from two points - by sea at Port Albert, and 
overland from New South Wales via Omeo24. 

The earliest agriculture in the Gippsland Lakes hinterland area was geared simply 
towards subsistence production for the local population, but by the 1880s the 
region was producing tobacco, maize, wheat, barley, oats, potatoes and hops 

amongst others25. 

Examination of historic aerial photos from 1959 and 1973 provides an indication of 
the scale and timing of past landscape modifications and changes in occupation and 

use (refer to Figures 6 and 7). The 1959 aerial photograph shows the northern half 
of the area was tree-covered until the recent past. Distinct paddocks are visible on 
the southern half of the property in both photos, and it appears some of these were 
under crop. The current farm house is evident in the 1959 photo. During fieldwork 

for the CHMP, the entire study area, with the exception of land immediately 
surrounding the existing house and buildings, was cleared and being used for cattle 
grazing. 

Original clearing of vegetation would have led to sheet erosion and loss of upper 

topsoil units down slope. Artefacts within affected soils would have been 
transported down slope and re-deposited on low-lying landforms. Clearance of 
mature trees may also have destroyed any Aboriginal scarred trees that may have 
been originally present.  

Any cultivation or ploughing of the study area land would have disturbed soils to 
varying depths. In areas subject to these activities, the upper units (at least 150-
200mm) of the soil profile would have been turned over resulting in disturbance of 

any archaeological deposits that may have been present. 

 

 

                                                 
23 Bird and Lennon 1973: 11 
24 LCC 1982: 16 
25 LCC 1982: 23 
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Figure 6.  Aerial photo of the study area dated 1959. Source: ‘The Lakes Entrance Project’ Lands Victoria.  
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Figure 7. Aerial photo of the study area, dated 1973. Source: Standard Map Sheet Photography – Lands 
Victoria.
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4 ABORIGINAL CULTURAL HERITAGE 
ASSESSMENT - ABORIGINAL HISTORY 
(DESKTOP ASSESSMENT) 

4.1 Preamble 

This section presents a history of Aboriginal use and occupation of the study area 
based on documentary evidence, archaeology and early ethnographic records. By 

necessity it is based predominantly on accounts of European observers who may not 
have understood the society and culture that they observed and may also have 
been influenced by their own cultural biases. Their observations are also 
temporally limited, being confined only to the last 200 years.   

Discussions with Lloyd Hood and Albert Mullet (elders of the Gunaikurnai 
community) were undertaken to identify any oral history or knowledge about the 
study area and surrounds. No specific knowledge about the study area was 
provided, although they did tell us about the association between Thorpes Lane to 

the north of the study area and Billy Thorpe, an Aboriginal man who lived in the 
area in the late 19th century.  Historical information about Billy Thorpe was 
examined during the historical research for this CHMP to determine whether or not 
he and his family had associations with the activity area. This research is described 

in Section 4.5 below. 

4.2  Traditional owners 

Archaeological evidence suggests that people have been living in the Gippsland 
region for at least 21,000 years26.  

Territorial divisions and languages in the Gippsland region were discussed in a 

number of the ethnohistorical sources such as early records and observations by 
European settlers, Protectorate officials and other government employees and 
Europeans connected with mission stations. Their information has been analysed 
and mapped, for example, by Smyth27 and Tindale28. Much of the following discussion 

                                                 
26 Ossa, Marshall and Webb  (1995) have obtained this date  
27 Smyth 1878 
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is, however, in the main based upon a re-examination and mapping of the 
ethnohistorical evidence undertaken more recently by Wesson29. 

The present study area lies within the land occupied by the Gunai or Kurnai30 people 

at the time of European contact. This land extends roughly from the Tarwin River 
in the west, to the Snowy River in the east and the Australian Alps to the north. 
The southern boundary of the Gunai lands is formed by the Victorian coastline. 
There is some uncertainty as to the western boundary of the Gunai lands - evidence 

of a ‘succession event’ (to use Wessson’s term) in which the land to the east of the 
Tarwin River (and including Wilson’s Promontory) which had once been under the 
custodianship of the Boon wurrung31 was taken over by Gunai people, was noted by 
several ethnohistorical sources. This event is thought to have occurred some time 

prior to 1835 (although the dating of this is debatable) and may have been part of 
an ongoing ‘blood feud’ between the Boon wurrung and the Gunai32. A detailed 
discussion of the possible succession process and its historical context has been 
undertaken by Ellender33.   

The Boon wurrung people were part of a larger ‘confederacy’ or broader linguistic 
and cultural grouping now known as the Kulin Nation. Kulin groups shared practices 
relating to initiation, burial, kinship, marriage and religion34, and occupied lands 

consisting of much of present-day central Victoria. The recorded enmity between 
Boon wurrung and Gunai people may have extended to all Kulin groups - McBryde 
has noted ethnohistorical and archaeological evidence that suggests that the 
hostility, or at least a separation, between the two groups, may have existed for 

some time35.   

                                                                                                                                                         
28 Tindale 1974 
29 Wesson 2000 
30 There exist a variety of possible spellings for this name which means ‘man’ in the local language (Wesson 2000: 
17). For ease of discussion a single spelling ‘Gunai’ is used in this report. 

31 A language group who occupied land to the west of the Gunai including the Mornington Peninsula 
and the northern shores of Port Phillip Bay (see Clark 1990: figure 13). 

32 Wesson 2000: 18 

33 Ellender 2002 

34 Howitt 1996(1904):336-338 

35 McBryde 1984: 276 
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The apparent isolation of the Gunai people may have been partly in consequence of 
the geography of Gippsland itself which, with its ‘swamps, mountains and dense 
scrubs to the west, rugged mountain ranges to the north and dense temperate 
jungles and mountain ranges to the east,’36 provided natural barriers at the 

boundaries of Gunai country. This isolation was commented on by the ethnographer 
Howitt, who observed that:  

The Kurnai were isolated from other tribes by the nature of the country 
surrounding them.  Moreover, they did not attend the ceremonies of any 
other tribe, nor did they receive visitors at theirs37. 
 

Wesson notes that there were five large divisions of the Gunai, three of which were 

identified through a ‘directional system of naming’ (ie easterners, southerners and 
westerners) while the remaining two bore names which may have referred to their 
characteristics or customs. The origin of these known directional names is from the 
perspective of the Mitchell River people who inhabited land near the centre of 

Gunai country and referred to themselves as simply as ‘the people’. The current 
study area lies within the land of the Krowuntunkoolong (or eastern people) 
division of the Gunai who occupied the country between the Tambo and Snowy 
Rivers38. People of this region spoke a language that has been identified as 

Thangui39. 

In addition to the five large Gunai divisions Wesson has identified 31 ‘named 
groups’40 in the region. Of these, the group identified variously as Brt-Brita or 

Ngrangit for two of the main landforms in their area (now known as Jimmy’s Point 
and the entrance to the lakes, respectively) were located closest to the present 
study area.   

A man known to Europeans as Billy the Bull (Karit Lakarat) was, according to 
Wesson, the head of this group. He was born in 1840 at Lakes Entrance and died at 
Lake Tyers in 1910. His sister Kitty of Cunninghame (also known as Kitty Bull and 

                                                 
36 Wesson 2000: 17 

37 Howitt 1904: 505 quoted in Wesson 2000: 16 

38 Wesson 2000: figure 14 
39 Wesson 2000: figure 15 
40 Wesson uses this term in an attempt to avoid the anthropological terms ‘clan’ and ‘tribe’ because 
“the information about the named groups contains a number of variables and there is no guarantee 
that all groups represent the same degree of division” (Wesson 2000: 8).  
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Kitty Johnson) was identified as the head woman of this named group. Kitty of 
Cunninghame was likewise born at Lakes Entrance and died at Lake Tyers, 
presumably at the mission station that had been formed there in the early 1860s. 
That both Billy and Kitty appear to have died away from their identified country is 

a small indication of the impact of European settlement on the Aboriginal 
population of the region, this impact is discussed in more detail below.   

4.3 Lifestyle of the Traditional Owners 

4.3.1 Preamble 

By studying accounts of early British settlers, we can reconstruct aspects of 

traditional Aboriginal lifestyles and economies. Although such accounts are 
fragmentary and present a biased European view of Aboriginal culture, they provide 
an important insight about Aboriginal use and occupation of the land at Contact.  

Several ethnographic sources have been drawn on to construct an ethnohistory, 
including historic maps and illustrations as well as first and second hand accounts 
from explorers and government personnel.  

4.3.2 Resources of the Land 

4.3.2.1 Food Resources 

Gippsland Aborigines harvested water fowl, fish, kangaroo, possum, wombat, 

reptiles, root vegetables, leafy vegetables, fruits and berries from the lakes, rivers, 
swamps, plains and valleys. For their canoes, rugs, artefacts and decorative 
apparel there was a range of timbers, stones, leathers, ochres, seeds and 
feathers41. 

The following short review is intended to provide an indication of the range of 
resources that may have been available to Aboriginal people in the Lakes Entrance 
area. It, by necessity, is not a complete discussion of the array of resources (plant, 
animal and stone) available in the region. 

                                                 
41 Wesson 2000:17 
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The following account by Bulmer42 provides an indication of the activities and use of 
local resources which might be typical of a coastal group in the region: 

In spring their time was devoted to fishing, as the fish then begin to 
be plentiful… The time when they had most wild fowl was and still is 
in the spring, when birds are moulting. At this season they kill swans 
in large numbers. The wild-fowls they get are principally swans and 
ducks… in spring, as well as summer, they lived much on vegetables 
and fruits… 

In summer time their days were spent chiefly in fishing for eels and 
fat mullet (Pert-piang). They camped at the entrance to the Lakes, 
where they are plentiful at this season. They would find also in the 
gullies near the entrance plenty of Kooyang (kangaroo apples), and 
these, with the fish, would form their chief diet. Excepting when 
they desired a change of food, a day would be spent in going back 
into the bush for wallaby. 

Elsewhere Bulmer described equipment for fishing in the Gippsland Lakes area: 

For fishing in Gippland, bone hooks, spears and both set nets and drag nets 
were used…In Gippsland bark was used for floats and stones were used for 
sinking the net. 

The women fished from canoes, I never saw them using their bone hooks and I 
cannot tell what success they had. The fish spear was a more useful 
instrument. I often saw then used very successfully particularly at night when 
a torch was used…Sometimes when a man was very hungry…he would take a 
bag and dive to the bottom of the river and get mussels, it would take 3 or 4 
dives to fill his bag…43 

The Yam Daisy was probably the most relied upon staple for Aboriginal groups in 
Victoria. Women and children gathered them using digging sticks. Before European 

                                                 
42 Smyth 1878:141.  Bulmer was a missionary at the Lake Tyers Anglican mission station from 1860 
until he retired in 1907, although he remained at the station as a ‘minister and spiritual advisor to the 
community’ until his death in 1913 (Gardner 1994: 74, 83). 
43 Bulmer in Vanderwal (ed) 1999: 59-61 
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settlement the daisy grew on most land below the snowline. It was eaten raw or 
cooked, taking on sweet flavours, and provided a good source of energy44.  

Plant fibres were extremely important and were used in the manufacture of many 

significant goods. The fibres were not always simple to extract and sometimes 
needed preparation such as heating, chewing, beating or soaking. Fibres were used 
to make such items as nets, fishing line, adornments and carry bags and were also 
used for binding or hafting implements (such as axes). Different plants have 

different fibre properties, and are used in different ways.  

Plant fibres played an important role in the collection of coastal resources. Canoes 
made and used at Gippsland Lakes post-contact are illustrated below (Figure 8). 

Canoe bark was removed from trees with stone axes, or during the post-contact 
period with metal axes. Plant fibres bound the canoes together at each end, and 
holes or imperfections were filled with resin or sap. Canoes facilitated access to 
fishing locations that could not be reached from shore such as deep holes, drops 

offs, snags and weed beds, where fish were speared or line caught. George 
Robinson commented on the use of bone fishing hooks that he was shown in 
Gippsland in 1844. He noted that they were ‘the first [he] had seen’ and also 
observed that the canoes in Gippsland were different ‘from others [he] had seen; 
are sewed at the ends’. While in the Gippsland Lakes area, Robinson also 
commented on the abundance of fish and eels available in lakes and rivers45: 

The Lakes the chief rendezvous of the Natives contiguous to the Coast are 
unsurpassed by any in the Colony. Of the five Rivers flowing into them the 
Latrobe is prominent. Wellington, Victoria and King are united by a Strait 
fifteen miles in length, fish are abundant, and the Aborigines may be 
termed Icthyophagist46. 

The indigenous groups along the coast exploited the abundant fish stocks of the 
Gippsland Lakes system using nets, spears and pens. After European settlement the 
fishing industry became important to the Lakes Entrance economy during the mid-
1800s47. 

                                                 
44 Zola & Gott 1992:6-8 
45 Robinson 10/6/1844 in Clark 2000: 73 
46 Robinson in Gardner 1994: 41 
47 Duncan & Nicolson 2007:18 
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Figure 8. Kitty Johnson and Nellie Blair in a bark Canoe, Lake Tyres. 1936. Photo Howard Decimus 
Bulmer. Image Copyright La Trobe Picture Collection, State Library of Victoria. 

4.3.2.2 Stone 

Mention has been made of the use of fibres to haft stone axes. According to Howitt, 
stone tomahawks in Gippsland were made from large water worn pebbles48, suitable 
examples were ‘plentiful in the mountain streams’. He explained the 
manufacturing process as follows: 

A Kurnai man having found a waterworn stone suitable for his purpose, 
first of all chipped or pounded the part intended for the cutting edge 
with a hard rounded pebble, then having brought it somewhat into shape, 
he rubbed it down on a suitable rock in the bed of a stream until he had 
produced a good edge…Pieces of grinding stone which are abraded quickly 
were kept, and even carried from camp to camp for the purpose of 
sharpening the edge when necessary49. 
 

A number of axe grinding grooves (usually sandstone outcrops with grooved marks 
worn into their surface from use as axe grinding stones) have been recorded on the 
Gippsland plains, particularly in the area between the Avon and Perry Rivers50. 

                                                 
48 Howitt contrasts this method of making stone axes with that of the Kulin who used quarried stone for axes 
(1904: 312).  Interestingly McBryde has found that the distribution of axes made from stone quarried from Mt 
William, located in Kulin country, appears to reflect known linguistic boundaries and social factors - while the Mt 
William axes are relatively widespread in Kulin country and that of related language groups, they appear to be 
scarce in Gunai country (1984).   
49 Howitt 1904: 312 
50 Lomax n.d.: section 9; West 1969 
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John Bulmer noted that for kangaroo hunting men carried two or three spears 
‘barbed with pieces of flint or in more modern times with broken glass’51. While 
other stone artefact types were generally not described by the early observers and 
ethnographers, archaeological studies of the Gippsland Lakes region have noted 

that local gravels, which are present throughout the area, most likely provided 
sources of raw material for stone working. Quartz, chert and rhyolite have been 
noted in these gravels. In addition, silcrete sources are likely to be present in the 
highlands to the north of the Gippsland Lakes region, possibly near Buchan, and 

also in the South Gippsland Hills52. 

4.4 Exploration and First Contact 

The pre-contact population numbers of the Gunai people cannot be determined 
with any certainty. Gardner has compiled population estimates of the Aboriginal 
population of Gippsland made by nineteenth century European observers - these 
vary between an estimation of 2,700 people made in 1846, to 80 people, made by 

Bulmer of the Lake Tyers mission station in 188253. Estimates made in the 1840s 
generally exceed 1000 people and estimates made of the post 1870 population 
suggest that fewer than 200 Gunai remained. This indicates that population decline 
was rapid. 

According to Gardner, the first recorded contact between the Gunai and Europeans 
took place in the region when, in 1798 a coastal exploration party lead by George 
Bass reported a friendly meeting on Ninety Mile Beach54. It is probable that sealers 

who worked in the Bass Strait in the early nineteenth century met with coastal 
Aboriginal people. Thompson believes that the kidnapping of women and the 
violence against men and children by sealers had a disastrous effect on the Gunai 
people55. It was not, however, until the permanent settlement of the region by 

squatters and settlers that Aboriginal communities were displaced, and food 
resources rapidly diminished. 

                                                 
51 Bulmer in Vanderwal (1999): 61 
52 Lomax n.d. 
53 Gardner 2001: table 2 
54 Gardner 2001: 26 
55 Thompson 1985 
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4.5 Early Settlement & Frontier Relations 

European activity in the region has in the main been focused on the Gippsland 
Lakes and their natural, and then constructed outlet to the sea. It is believed that 

the Gippsland Lakes were first visited by Europeans in the late 1830s, but it was 
not until 1842 that the intermittent natural outlet of the lakes to the sea was first 
found. An artificial entrance was constructed in the late 1880s, but the extension 
of the railway to Bairnsdale lessened the importance of the entrance for 

transportation56. 

The transportation difficulties that had hindered the region up until this time no 
doubt stemmed the potential tide of European settlers into the region in the 

nineteenth century, but settlers were nevertheless present in the Lakes Entrance 
area from the 1850s when the Ewing brothers ‘ran sheep and cattle in the coastal 
country from Merringbaur Hill east to the Snowy River’57.  After one of the brothers 
died attempting to cross the natural entrance to the lakes, the other left two hut-

keepers in charge of the station which he had resolved to sell. According to 
Roadknight, the hut-keepers were killed by local Aboriginal people ‘and the sheep 
were scattered far and wide’58. The run was then taken up by the Roadknight family 
in about 1855, who had previously squatted on land in Victoria’s western district. A 

map dated to 1865 shows the position of Roadknight’s station to the south of the 
present study area (Figure 9). 

Violence it seems, was a characteristic of the process of claiming and settling land 

in Gippsland. Gardner contends that the Gunai aggressively attempted to expel the 
intruders from their land and, it seems, in many cases retaliation was swift  - 
stories of massacres of Aboriginal people in the region are many59. Possibly the most 
damning evidence against the Gippsland squatters comes from one of their own, 

Henry Meyrick, who wrote in 1846: 

The blacks are very quiet here now, poor wretches. No wild beast of the 
forest was ever hunted down with such unsparing perseverance as they 
are. Men, women and children are shot whenever they can be met 

                                                 
56 Bird and Lennon 1973 
57 Bird and Lennon 1973: 11 
58 Roadknight 1934 in Palmer et al 1956 
59 Gardner 2001 
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with…For myself, if I caught a black actually killing my sheep, I would 
shoot them with as little remorse as I would a wild dog, but no 
consideration on earth would induce me to ride into a camp and fire on 
them indiscriminately, as is the custom whenever the smoke is seen. They 
will very shortly be extinct. It is impossible to say how many have been 
shot, but I am convinced not less than 450 have been murdered 
altogether60. 
 

Despite the violence that accompanied the beginnings of the pastoral industry in 
Gippsland, many pastoral stations through the region employed Aboriginal workers 
in the nineteenth century. Goulding has noted that up to 50% of the stations in East 

Gippsland had Aboriginal employees - including Merrangbar and Swan Reach 
Stations, both located near Lakes Entrance61. 

 

 

 

 

 

 

 

 

 

 

 

Figure 9. Detail of 1865 plan of the Township of Cunninghame, showing the position of Roadknight’s 
station to the south of the present study area (Public Records Office Victoria, historical plans collection 
VPRS 15899, FEATR 180). 

                                                 
60 Meyrick 1846 in Morgan 2004: 28. see also discussion in Gardner 1994: 24-25 
61 Goulding 1997: 47 
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Throughout the nineteenth century and later, the lives of Aboriginal people in the 
study area and across Victoria were greatly influenced by various government 
policies of Aboriginal ‘protection’ and ‘management’. The first of these was put in 
place in an attempt to lessen the impact of European settlement on the Aboriginal 

people of the then Port Phillip District of New South Wales (now Victoria). As a 
result of recommendations made by the Select Committee Inquiry into the 
condition of Aboriginal Peoples, the Port Phillip Aboriginal Protectorate was 
created. The Protectorate consisted of Chief Protector George Robinson and four 

Assistant Protectors whose task was to physically protect the Aboriginal people of 
the district and also to ‘civilize’ them, to teach them agriculture, house-building 
and other white employments, to educate them to a settled European life style and 
to covert them to Christianity’62. The protectorate lasted for only 10 years (1839-

1849) and was generally deemed to be a failure. It had little to no impact on the 
plight of the Gippsland people. Although Assistant Protector William Thomas was 
assigned to the Gippsland region (in addition to the Port Phillip and Western Port 
areas) his only interaction with Gunai people during the period of the protectorate 

was with Gunai individuals who were out of their country and in the Melbourne 
area63. 

Chief Protector George Robinson did make a journey through Gippsland in 1844, but 

was, on the whole, unsuccessful in making contact with the Gunai people. As a 
result, most of his information regarding the Gunai came from Europeans then 
living in the region64. 

Mr Tyers Estimates the bls. of Gippsland at 3000 says they are very big and 
powerful men. Judging by their weapons they must be. There has been no 
[contact?] with them and [whether?] I shall succeed I cannot tell now65 

More relevant to the Gunai people was the decision by the Central Board for the 

Protection of Aborigines to establish Aboriginal stations and to encourage 
missionaries to do the same. As a result, in 1861 the Anglican Mission Committee 
established a 2,000 acre mission station in East Gippsland at Lake Tyers. This 
location was chosen both because of its location at a fishing spot commonly used by 
                                                 
62 Christie 1979: 85, 89 
63 Gardner 1994: 50 
64 Clark 2000 
65 Robinson in Gardner 1994: 48 

ZoeD
54 Thorpes Lane



OCEAN VIEW LAKES, LAKES ENTRANCE - CULTURAL HERITAGE MANAGEMENT PLAN 

 
 

  AHMS                           57 

ARCHAEOLOGICAL & HERITAGE 
MANAGEMENT SOLUTIONS PTY LTD       3rd October 2008 

Aboriginal people, and because the poor soil and general isolation of the location 
was thought unlikely to attract white settlers66. Slightly further from the present 
study area the Moravian missionaries established the Ramahyuck mission station on 
the shores of Lake Wellington in 186267. 

The commencement of the reserve and mission system saw the beginnings of 
greater government control and regulation of the lives of Aboriginal people. The 
passing of the 1869 Act for the Protection and Management of the Aboriginal 
Natives of Victoria provided the Central Board, then changed to the Board for the 
Protection of the Aborigines (BPA), with greater power over the lives of individuals, 
making the reserves or mission ‘prescribed places for Aboriginal people to live 
[and] set out the form of work contracts and certificates for which they were 

eligible68’. The BPA could stipulate where people could live and decide if and where 
they could work. 

Christie has argued that the increasing institutionalisation of Aboriginal people 

provoked resistance and rebellion, and this, in turn provoked a radical change in 
government policy in the form of the 1886 Aborigines Protection Act. Known 
colloquially as the ‘half-cast Act’ this Act altered the definition of ‘Aborigine’: 

Now, according to the amended Act ‘Aborigines’ were full-bloods, half-
castes over thirty-four, female half-castes married to ‘Aborigines’, the 
infants of ‘Aborigines’ and any half-caste who was licensed by the BPA to 
reside on the station69. 
 

The Act resulted in the expulsion of many young, literate Aboriginal people from 
the stations which had been their only home and split families apart. Christie has 
described it as a ‘fully-fledged absorptionist policy’ - by restricting the numbers of 

people left on missions and reserves and discouraging the marriage between ‘half-
castes’ and this group, it virtually ensured that ‘Aborigines’ as defined by the Act 
would eventually die out. At the same time it encouraged those defined as ‘half-

                                                 
66 Caldere and Goff 1991: 15. The land taken up by many Aboriginal Aboriginal reserves and stations 
was gradually whittled away in the late nineteenth and early twentieth centuries by the encroachment 
of European farms.  While this was less of a problem at Lake Tyers disputes did arise between the 
missionaries and local white fisherman who wished to exploit the abundant fish population of the lake 
(Gardner 1994: 81). 
67 Caldere and Goff 1991: 17 
68 Broome 2005: 131 
69 Christie 1979: 197 
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castes’ to be ‘gradually absorbed physically and culturally by the white 
population’70.  

Goulding has noted that the 1886 Act had the effect of producing ‘a suite of new 

community settlements which fostered Aboriginal identity’. Small Aboriginal 
settlements, occupied by those people expelled from the Lake Tyers Station, 
appeared at various locations including Newmeralla, Nungurner, and, most relevant 
to the present study area, at Thorpe’s Lane. These locations allowed people to visit 

friends and family who remained on the Lake Tyers Station. They also:  

functioned as stop-over points for families and individuals travelling to 
East Gippsland from other parts of the state to find work in the region. 
But most importantly these settlements offered people support and a 
sense of belonging71. 
 

A relatively large number of Aboriginal historical places have been recorded in the 

region - they illustrate a range of post-contact associations (work sites, habitations, 
the locations of gatherings and recreational activities of the nineteenth and 
twentieth centuries) between Aboriginal people and places in the region and 
illustrate the on-going presence and sustained cultural identity of the Aboriginal 

people of the region72.  

Thorpe’s Lane, just to the north of the study area is named after an Aboriginal man 
Billy Thorpe and his family who, after moving off the Lake Tyers station, selected a 

ten-acre farm there in the 1880s. Pepper records that Thorpe, his wife Sarah and 
later his son Henry lived in a timber house and grew beans and potatoes there. In 
1923 Billy and Sarah Thorpe returned to live at Lake Tyers (Henry Thorpe’s then 
widow Julia had already returned). When Phillip Pepper wrote the history of his 

family in the 1980s he noted that: 

Where Grandfather and Granny Thorpe lived at Lakes Entrance there 
is a sign up now, ‘Thorpes Lane’. You’d see it if you had a look.  It’s 
the signpost to the rubbish tip. There Grandpa’s house was is one of 
the plum trees still growing, and where Uncle Henry and Julia lived 

                                                 
70 Christie 1979: 201 

71 Goulding 1997: 48 
72 Goulding 1997: 51 
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on the corner is a lily that Julia planted years ago and it still comes 
up every year73. 

The location of the Thorpe’s farm is shown in Figure 10 at the northeastern side of 

the Thorpe’s Lane and Colquhoun Road intersection, to the northwest of the main 
part of the current study area. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 10. Detail of Colquhoun parish plan showing location of the William Thorpe’s land (green) and the 
location allotment which makes up the majority of the present study area (Public Records Office Victoria, 
parish plan collection VPRS#). 

The reduced numbers of people remaining on stations and reserves following the 
passing of the 1886 Act also presented a justification for the amalgamation of 

Aboriginal stations across Victoria and the relocation of Aboriginal people from 
across the state away from their own country to Lake Tyers, chosen for this 
purpose because of its relative remoteness and inaccessibility74. Eventually 
                                                 
73 Pepper 1980: 78 
74 Christie 1979: 204 

ZoeD
54 Thorpes Lane



OCEAN VIEW LAKES, LAKES ENTRANCE - CULTURAL HERITAGE MANAGEMENT PLAN 

 
 

  AHMS                           60 

ARCHAEOLOGICAL & HERITAGE 
MANAGEMENT SOLUTIONS PTY LTD       3rd October 2008 

ownership of the Lake Tyers station was, in 1971 granted to the Lake Tyers 
Aboriginal Trust75.   

The Aboriginal cultural heritage of the region surrounding the study area is under 

the custodianship of the Gunaikurnai Land and Waters Aboriginal Corporation, the 
RAP for this region of Victoria. 

 

                                                 
75 Goulding 1997: 50 
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5 ABORIGINAL CULTURAL HERITAGE 
ASSESSMENT - ARCHAEOLOGICAL CONTEXT 
(DESKTOP ASSESSMENT) 

5.1 Regional Aboriginal Archaeological Context 

For the purposes of determining settlement and site location patterns, 
archaeologists examine regional and local trends in the distribution of known sites 

in relation to environment and topography. This provides evidence about economic 
and social systems in the past and also assists archaeologists in predicting likely site 
types, site locations and the nature of the archaeological resource in any given 
area.  

5.1.1 Regional Context 

A number of large archaeological projects have been undertaken in the Gippsland 
Lakes region. A synthesis of the archaeology of the region, using data from projects 

undertaken variously by Hotchin, Hall and Lomax, has been produced by Lomax76 
and is summarised below. 

The area discussed by Lomax’s study did not encompass the present study area, but 

covered areas to the south and west of it (generally areas south of the Princes 
Highway). Landform divisions used by Lomax included coast, between coast and 
lakes, lakeshores (divided into north and south), islands, wetlands, plains and hills. 
Of these the ‘hills’ unit is the most relevant to the present study area. A summary 

of archaeological site distribution per landform unit is provided in Table 3 below. 

A more recent assessment of the potential sensitivity of the forests of the 
Gippsland and East Gippsland regions was undertaken by McConnell, Buckley and 

Wickman77. This study did not have a fieldwork component, but instead drew on 
existing archaeological data in order to create predictive statements regarding the 
potential distribution of Aboriginal archaeological sites in the Gippsland and East 
Gippsland regions.  
                                                 
76 Lomax n.d. 
77 McConnell, Buckley and Wickman 2002 
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Table 3 -  Summary of Lomax’s site location model for the Gippsland Lakes 

Landform 
unit 

Site types Location/ frequency of site types 

Coast Shell midden  
(no stone 
artefacts) 

Shell middens are most common within 1-2km of the 
coastal margin, beyond which they drop off 
significantly. 

 Shell middens 
with stone 
artefacts 

Donax middens containing small numbers of stone 
artefacts on local gravels and quartz are found in 
foredune and backdune blowouts along the coastal 
margin. Middens containing larger numbers of 
artefacts might be found in foredune blowouts near 
perennial water - in addition to quartz and local 
gravel artefacts these may contain silcrete 
microlithic artefacts. 

 Stone artefact 
sites 

May be found in the vicinity of perennial water 
sources - larger scatters with greater variety in 
artefact types and materials are found in close 
proximity to such water sources. 

Between 
coast and 
lakes 

Stone artefact 
sites 

Large sites of 100’s or 1000’s of artefacts are not 
common here because of a general lack of potable 
water. The majority of sites in this unit consist of 
small artefact scatters. 

Lakeshores 
(south) 

Stone artefact 
sites 

A range of site sizes are present, with size and 
content being determined by the availability of 
potable water. Many sites on the lake shores have 
been destroyed or damaged by destabilised land 
surfaces resulting from greater salinity in the lakes. 

 Burials May be present in Pleistocene sand dunes and ridges 
bordering the lakeshore. 

Lakeshores 
(north) 

Stone artefact 
sites 

Substantial stone artefact sites are located in the 
vicinity of potable water, especially near wetlands. 
Most of these sites are characterised by assemblages 
composed of artefacts on quartz and local gravels 
and pebble, quarry sites may be found in close 
proximity to natural deposits of local gravels that 
occur within the Pleistocene terrace bordering the 
northern shores of Lakes Victoria and King. 

 Burials May be present in dunes and sandy banks on the 
shoreline. 

 Scarred trees May exist in remnant red gum forests. 
Islands Stone artefact 

sites 
In general the lack of permanent potable water 
restricts the size of stone artefact sites in this unit 
with the exception of Raymond Island. 

 Burials May occur in dunes and other sandy areas. 
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Wetlands Stone artefact 
sites 

Will occur most frequently in areas above the flood 
level of the lakes. The largest sites are likely to 
occur on dunes and terraces adjacent to wetlands 
areas. 

 Scarred trees May occur in remnant red gum forest. 
 Burials May exist in areas where sand deposits are present. 
Plains Stone artefact 

sites 
Will be located within close proximity to potable 
water and occur near waterways and swamps on 
terraces, ridges, spurs, dunes or other high ground.   

 Axe grinding 
grooves 

Will be located where suitable outcrops of sandstone 
occur in the vicinity of water sources. 

 Scarred trees May occur wherever remnant forest red gum or box 
species occur. 

Hills Stone artefact 
sites 

Large sites will be found on the shores of Lake 
Tyers, Bunga Lake, North Arm and other creek inlets 
in the hills while smaller flake sites, quartz 
workshops and isolated artefacts will be located on 
ridge lines and spurs leading to areas of lake 
shoreline and also along waterways. These sites are 
likely to be composed of primarily local gravels and 
quartz. 

 Burials May be present wherever sandy dunes are present. 
 Scarred trees May occur wherever suitable remnant trees exist in 

the vicinity of water sources. 

 

Seven sub-regions were identified for the purposes of forming predictive 

statements, of most relevant to this report is the ‘East Gippsland coastal plains and 
hills’ sub-region which includes the present study area. Locations of potential 
sensitivity for Aboriginal archaeological sites were assessed as: 

• areas within 500m of the coast; 

• areas within 200m of estuary margins; 

• within 100m of first order streams and 200m of other freshwater sources; 

• within 75m of ridges and spurs; 

• within alluvial valleys; and 

• in red gum dominated woodland (for scarred trees). 
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McConnell, Buckley and Wickman described the archaeological signature of the sub-
region as follows: 

•  common site types consist of isolated finds and artefact scatters with 

quartz, volcanics, silcrete, cherts, metasediments, quartzite and hornfels as 
the main types of artefact raw materials present; 

•  scarred trees are also common; and 

•  site types rare to the region include quarries/stone sources and burials.  

5.1.2 Early Occupation 

The long presence of people in the Gippsland region has left its mark in the 
landscape – there is archaeological evidence of Pleistocene occupation at the New 
Guinea II rockshelter (21,000BP) on the Snowy River and Pleistocene deposits have 
also been excavated at Cloggs Cave on the Buchan River (human occupation dated 

to roughly 18,000BP)78. The majority of dated archaeological sites are, however, 
late Holocene in date. This may, at least in part, be a reflection of research bias as 
much of the excavation work undertaken in the region has focused on the 
Gippsland Lakes which became a more productive environment following the 

formation of the barrier about 6,000 years ago that cut the lakes off from tidal 
exchange79. This could also be the result of site preservation or, alternatively, there 
may have been a real change in the use of the landscape by Aboriginal people in 
this period. 

5.1.3 Site Patterns 

5.1.3.1 General Patterns 

Most regional studies have found that proximity to water is an important factor in 
site patterning. Site patterning across the Gippsland Region indicates open artefact 
scatters are larger, more complex and more densely clustered near permanent 
creeks, wetlands and estuaries, particularly where these water sources intersect 

with the coast. Resource intersection zones have also been cited in archaeological 
studies and ethnographic investigations as particular foci of occupation and use due 

                                                 
78 Ossa, Marshall and Webb 1995: 33, 24 
79 Lomax n.d. 
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to the broader range of resources that could support larger groups and more 
diverse activities80.  

Artefact scatters are also clustered near stone sources. These ‘on-source’ sites 

often reflect primary activities associated with primary reduction of raw materials 
for transport and use elsewhere.  

Extensive excavation in south-eastern Australia has demonstrated that areas with 

no surface evidence often contain sub-surface deposits buried beneath current 
ground surfaces. This is a critical consideration in aggrading soil landscapes. For 
example, a 1997 study by McDonald81 found that: 

•  17 out of 61 excavated sites had no surface artefacts prior to excavation; 

•  The ratio of recorded surface to excavated material was 1:25; and 

•  None of the excavated sites could be properly characterised on the basis of 

surface evidence. In short, surface evidence (or the absence of surface 
evidence) does not necessarily indicate the potential, nature or density of 
sub-surface material.  

Although the study was undertaken on a different landscape than the study area, 

the results of McDonald's work clearly highlight the potential limitations of surface 
survey in identifying archaeological deposits. The study also demonstrates the 
importance of test excavation in establishing the nature and density of 
archaeological material. 

5.1.3.2 Localised studies 

A number of smaller or localised investigations have been undertaken in the area 

surrounding the subject land. Some of these are, however, in areas close to the 
estuarine, lakeshore or coastal environments associated with the Gippsland Lakes 
or the coast82 and are of little use in terms of site distribution prediction in the 
present study area. On the basis of proximity and landform the study of most 

                                                 
80 Hynes & Chase 1982 
81 McDonald 1997 
82 Eg Duncan and Nicholson 2007; Williamson and Dudley 2007. 
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relevance to the Ocean View Lakes site is a subsurface testing investigation carried 
out at Hoggs Lane, Lakes Entrance by Rhodes in 2001. 

Rhodes’ study area was located approximately 2km to the north-northwest of the 

present study area. It was subject to subsurface testing by means of 1.5m wide 
transects of between 19m and 69m in length mechanically excavated to a depth of 
between 10cm and 25cm. Excavated soil was broken up with spades and examined 
by hand. 

As a result of this work two Aboriginal archaeological sites (VAHR8522/0222 and 
0223) were recorded. Site VAHR8522/0222 consists of three artefacts, all complete 
flakes, two of quartz and one of chert. Site VAHR8522/0223 consists of a broken 

flake and a flaked piece of chert. 

Rhodes suggested that the location of his study area on a ridge above the junction 
of two creeks was significant in terms of the presence of Aboriginal artefacts. Also 
of interest in terms of the present study area is his suggestion that the north-south 

oriented ridge (also the route of Lakes-Colquhoun Road) may have been a natural 
route of movement for both Aboriginal and later European people when moving 
between the coast and the hinterland83. 

Some fieldwork has recently been undertaken near the present study area for 
cultural heritage management plan VAHR#10181 by Dr Vincent Clark and 
Associates. Site card information for three recorded stone artefact scatters found 
during subsurface testing for this CHMP is available. It suggests that small, low 

density scatters of quartz and silcrete artefacts may be common in the region. 

5.1.4 Stone Artefacts 

Aboriginal stone artefacts are an important source of archaeological information 
because stone is preserved for long periods of time whereas organic materials such 
as bone, shell, wood and plant fibres decay. Stone artefacts provide valuable 
information about technology, economy, cultural change through time and 

settlement patterning. Stone has also been used for ‘relative’ dating of sites where 
direct methods such as carbon dating cannot be applied.  

                                                 
83 Rhodes 2001: 7 
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There is considerable ongoing debate about the timing and nature of technological 
change in stone tool technologies in south-eastern Australia84. In general, however, 
there is evidence of a shift from large core tools, horsehoof cores and scrapers 
during the Pleistocene and early Holocene towards the use of ground edged 

implements and small tools during the mid to late Holocene. In particular, small 
points, blades and scrapers characterised by a distinctive form of re-touch known 
as ‘backing’85 dominate many mid Holocene assemblages. There is some evidence of 
a shift in the last 1,500 years towards bipolar reduction technology, increased use 

of ground-edged artefacts and an increase in the use of bone and shell for making 
tools. Particular forms such as Eloueras, have been cited as characteristic of this 
recent period. 

Local trends in stone artefact raw materials and types noted by Lomax include an 
increasing proportion of quartz and non-quartz local gravels in the eastern portion 
of the Gippsland Lakes, while proportions of silcrete are higher in the west86. There 
is also a general temporal trend for fewer of the more recent sites (younger than 

2,000 BP) to contain silcrete microlithic artefacts although there is, according to 
Lomax, evidence that the use of these artefacts ‘persisted into the recent 
prehistoric past for specialised activities associated with swamps in the wetlands 
and plains units’87. 

5.2 VAHR database search results  

A search for known Aboriginal sites on the AAV Victorian Aboriginal Heritage 

Register for a four kilometre radius surrounding the subject land was undertaken to 
identify previously recorded sites in and around the study area. A total of 14 
archaeological sites and 13 Aboriginal historical sites or places have been recorded 
within the search area. These sites are summarised in Table 4 and 5 and shown on 

Figures 11 and 12. No previously recorded sites are located within the study area 
itself. 

 
                                                 
84Hiscock & Attenbrow 2002; Hiscock & Attenbrow 1998; Hiscock & Attenbrow 2005 
85 This is known as Bondaian technology and includes formal types such as Bondi Points and Backed 
Blades 
86 Lomax n.d. 
87 Lomax n.d. 
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Recorded Pre-Contact site types and frequencies are as follows: 

•  Artefact Scatters – 9 

•  Shell Deposit & Artefact Scatter – 1 

•  Scarred Tree – 2 

•  Burial/Human Remains – 1 

•  Aboriginal Place - 1 

TABLE 4 – AAV VAHR Recorded Sites  

VAHR 
Site 
#  

Site Type Site Name (if 
identified) 

Description Location 

8422-
0083 

Burial/ Human 
Remains 

Lakes Entrance 
Cranium 

Cranial bone 
exposed in 
dune/sandy beach 
in scrubland 

Eastern edge 
of Ninety Mile 
Beach 

8422-
0126 

Artefact Scatter North Arm Surface scatter of 
artefacts associated 
with permanent 
stream, in open 
woodland. Site not 
relocated in 2006 
due to low visibility 

On track next 
to North Arm, 
at end of 
Capes Road 

8422-
0146 

Scarred Tree Message Tree Site card missing See Map 

8422-
0299 

Artefact Scatter Lakes Entrance 
1 

Two artefacts on 
edge of terrace 
(quartz/volcanic) 
highly eroded and 
damaged by stock. 
Site not relocated 
in 2006  

On Private 
property off 
Hunters Lane 

8422-
0300 

Artefact Scatter Lakes Entrance 
2 

Eight artefacts on 
edge of terrace 
(quartz/ silcrete/ 
unid) found in open 
woodland. Site was 
relocated in 2006. 

At intersection 
of The 
Narrows and 
North Arm, on 
North 
shore/cliff 

8422- Scarred Tree Kalimna Hill 1 One 60cm scar on See Map 

ZoeD
54 Thorpes Lane



OCEAN VIEW LAKES, LAKES ENTRANCE - CULTURAL HERITAGE MANAGEMENT PLAN 

 
 

  AHMS                           69 

ARCHAEOLOGICAL & HERITAGE 
MANAGEMENT SOLUTIONS PTY LTD       3rd October 2008 

0308 Red Gum. Tree 
destroyed. 

8522-
0048 

Shell Deposit Lake Bunga Literature 
Reference Only 

At entrance to 
Lake Bunga 

8522-
0052 

Artefact Scatter L. Bun. 1 100s of artefacts on 
lake flat. Site not 
relocated in 2006 
due to grown cover. 

Near entrance 
to Lake Bunga 

8522-
0215 

Aboriginal Place Krauatungalung Bora Ring, partly 
filled by golf club 

North of the 
end of Beach 
Road 

8522-
0222 

Artefact Scatter Hoggs Lane 1 <4 artefacts, chert 
and quartz. On rise 
overlooking Bunga 
Ck. 

East of 
intersection 
between Hoggs 
Lane and Old 
Colquhoun 
Road 

8522-
0223 

Artefact Scatter Hoggs Lane 2 One chert artefact. 
Located on rise 
overlooking Bunga 
Ck. 

As Previous 

8522- 
0234 

Artefact Scatter Ostlers Road 1 Four silcrete 
complete flakes and 
one quartz 
complete flake. 
Located on a rise 
where two branches 
of a gully meet. 

 

8522-
0235 

Artefact Scatter Ostlers Road 2 Single silcrete flake 
located on the 
break of slope 100m 
west of a gully. 

 

8522-
0236 

Artefact Scatter Ostlers Road 3 Single silcrete flake 
located on flat land 
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Figure 11.  Pre Contact Sites from the VAHR database. Approximate extent of the Study Area outlined in 
red. 
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Site card information for site VAHR8522-0232 shown in Figure 11 is not available on 
the VAHR database system. It appears to be associated with the post-contact 
settlement on Thorpe’s Lane. 

TABLE 5 – AAV VAHR Post Contact Recorded Places  

VAHR 
Site #  

Site Type Site Name 
(if 
identified) 

Description General Location 

2.1-10 Camp Near 
Town 
/Settlement 

Thorpe’s 
Lane 
Settlement 

Historic settlement of 
aboriginal families, the 
Thorpes, the 
Carmichaels and the 
O’Rourkes. These 
families settled here 
after leaving the Lake 
Tyres Mission.  

Believed to be 
directly to the 
North of activity 
area. Exact 
location Unknown. 

2.1-15 Camp Near 
Town 
/Settlement 

Thorpe’s 
Property 

Location of Billy 
Thorpe’s slab hut, fruit 
tree, and farm. 
Includes 10 acres 
bought by Thorpe in 
1863. 

Directly to North 
of subject area on 
opposite side of 
Thorpes Lane 

12.1-5 Resource 
Area 

Jemmy’s 
Point 

Location of a place 
where people gathered 
to hunt waterbirds in 
particular. 

Jemmy’s Point. 
Area has changed 
significantly due to 
new entrance and 
roads. 

2.1-8 Camp Near 
Town 

Lakes 
Entrance 
Summer 
Camp 

Aboriginal people 
gathered over summer, 
making boomerangs, 
baskets and smoking 
tobacco during the 
1880s. 

South-west of the 
study area, near 
the footbridge. 

4.3-4 Place of 
Recreation 

‘Native’ 
Football 
Team 

Place where a native 
football team played 
bare-footed during the 
1900s 

Located near Lakes 
Entrance Summer 
Camp 

9.3-1 Burials Lakes 
Entrance 
Cemetery 

Location of Burial, 
place where aboriginal 
people worked during 
the 1900s. 

South of study 
area, directly east 
of ‘Native’ 
Football Team 

1.1-4 Contact/ 
Conflict 

Merrangbaur 
Station 

Place where Thorpe 
family found work. 

South-east of study 
area, South of the 
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Site Place where violence 
occurred 

Princes Highway 

12.2-3 Camp Site 
/Settlement 

Reeves 
River Camp 

Place where aboriginal 
people camped but 
maintained contact 
with the Lake Tyres 
Mission. 

In the general 
location of the 
Golf Course 

12.5-2 Raw 
Material 
Location 

Bunga Creek Place where tribes 
sourced their fire-sticks 

South-east of the 
study area, on 
Bunga Creek 

12.4-5 Ceremonial 
Place 

Bunga Creek 
Corroboree 
Ground 

Location of corroboree 
at time of contact 

On Bunga Creek 

2.1-9 Camp Site 
/Settlement 

Bunga Point 
Hill 
Settlement 

Place where people 
camped when forced 
from Lake Tyres during 
heavy rain in the 1940s. 

On Bunga Hill 

2.1-20 Camp Site 
/Settlement 

Harrison’s 
Home, 
Bunga Hill 

Place where Mary 
Harrison lived 

On Bunga Hill 

11.2-2 Significant 
Incident 

Junction of 
Lake Tyres 
Road and 
Princes 
Highway 

Aborigines from the 
Lake Tyres Mission 
gathered here to meet 
the Duke of Gloucester 
in 1934. 

Junction of Lake 
Tyres Road and 
Princes Highway 
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Figure 12.  Post contact Places from the VAHR database. Approximate extent of study area outlined in red 
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5.3 Predictive Modeling 

5.3.1 Aboriginal Site Predictions 

Information presented above regarding the distribution of Aboriginal archaeological 
sites in the region, and information about the known land use history of the study 
area can assist in making predictions about the distribution of Aboriginal sites 
within the study area. Based on the available information, the following predictions 

were made: 

•  it is likely that subsurface artefacts may be present where no stone artefacts 
are visible on the surface; 

•  stone artefacts may be most likely to occur on relatively flat land located 
within 100m of the small gullies/drainage lines which border the study area; 

•  it is likely that any stone artefact scatters present on the property may have 

been disturbed by land clearing and subsequent agricultural activities;  

•  stone artefact assemblages are most likely to be composed of quartz, chert, 
and silcrete and the most likely sources for the stone materials are local 

gravels;  

•  any stone artefact scatters present are likely to be relatively sparse; and 

•  there is a small chance that burials could be present in the sandy soils of the 

study area. 
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6 ABORIGINAL CULTURAL HERITAGE 
ASSESSMENT - ARCHAEOLOGICAL SURVEY 
(STANDARD ASSESSMENT) 

6.1 Survey Details 

Fieldwork undertaken for this CHMP took place in two separate stages. The first 
stage of fieldwork (or part 1) consisted of a survey and test excavation of the main 

proposed subdivision area (undertaken in April 2008). The second stage (or part 2) 
consisted of a survey and test excavation along the route of the proposed road that 
will provide access to and from the subdivision from Colquhoun Road (shaded 
purple on Figure 3). This second stage of fieldwork was undertaken in July 2008.  

Archaeologists Sharon Lane, Ana Jakovljevic and Nicholas Berry with Barry Kenny 
and Harry Stewart of the Gunaikurnai community carried out an inspection of the 
part 1 area on the 7th of April 2008. The part 2 area was surveyed by Barry Kenny 

and Sharon Lane on the 2nd of July 2008. 

The principal aim of the surveys was to identify and record areas of exposed 
cultural material (ie. surface sites) and, in the case of the part 2 survey, to inspect 
mature native trees present in the area for cultural scarring. The surveys also 

aimed to identify areas of archaeological potential, particularly areas with 
potential to contain intact archaeological deposits with archaeological or cultural 
significance. The results of survey were also used to assist in developing our 
methodology for archaeological test excavation. 

6.2 Survey Methodology 

It was immediately evident that the thick pasture grasses and bracken which cover 

the property would allow for little to no ground surface visibility. The survey 
consisted, in the main, of a walk over the entire property by field team members 
who sought to examine any available patches of ground surface visibility. Areas of 
slightly higher ground surface visibility consisted of disturbed areas surrounding 

dams, stock tracks, and parts of the Colquhoun Road reserve where a combination 
of rabbit burrows, ground surface disturbance and the road cutting itself provided 
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improved visibility conditions. These areas were inspected closely for stone 
artefacts. 

No rock outcrop or overhangs were present within the study area.  

6.3 Survey Coverage 

Effective coverage is calculated by multiplying the % ground exposure (or visibility 

for detecting artefacts) by the % survey coverage (or actual area surveyed). The 
calculation of effective coverage shows the effectiveness of the surface survey in 
detecting surface archaeological sites and accordingly, how much weight ought to 
be put on the results. In the present case the percentage of ground surface 

exposure or visibility is considered to be less than 1% of the study area. In terms of 
its usefulness for detecting Aboriginal archaeological sites or artefacts, the study 
area inspection was more or less ineffectual, but it did offer the opportunity to 
make some observations about the study area in general. These are given below. 

6.4 Survey Results 

6.4.1 General Observations 

The study area has been cleared of the native open forest vegetation that would 
have existed prior to European settlement. In its place are some exotic tree 
plantings and pasture grasses. Bracken dominates some areas in the northern part 
of the study area. No remnant mature trees with evidence of cultural scarring were 

present within the activity area. 

Post-contact structures, or remains of structures are visible in two places. A 
currently occupied house and associated outbuildings and stockyards are present on 

elevated land in the southern portion of the study area. The remains of another 
structure exists on elevated land near the central part of the property on its 
western side. These remains consist of a series of stumps which may have 
supported a platform or small building. Nearby is a small standing structure which, 

judging from its proportions, may have been an outhouse. These structures are 
located on the western side of the track, which runs through the property, and 
some rubbish has also been dumped in this area. These structures do not appear to 
be visible on the 1959 aerial photo of the area (Figure 6). 
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An unpaved track runs from Thorpe’s Lane to the existing house site. It has, in 
places been cut into sloping ground. It also appears have been surfaced with 
material brought into the study area from elsewhere - small dumps of fill 
containing shell fragments are visible at intervals along the track. 

While the evidence from aerial photographs suggests that portions of the study area 
have been ploughed in the past, there are two relatively small areas where 
ploughing has obviously not occurred. These are located in the central northern 

portion of the property (surrounding subsurface testing trench B1) and in the 
westernmost portion of private property in the activity area, where the proposed 
access road meets the Colquhoun road reserve (surrounding test pits G1 and G2). 
Numerous tree stumps dot these areas. 

6.4.2 Survey Conclusions 

Ground surface visibility within the study area was too low to enable any 

conclusions regarding the presence or absence of Aboriginal archaeological 
materials in the study area. The results of previous archaeological work in the 
region have suggested that subsurface testing may reveal the presence of sites not 
visible or apparent through surface inspection. The subsurface testing programme 

described in the following section formed the main fieldwork component of this 
CHMP. 
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7 ABORIGINAL CULTURAL HERITAGE 
ASSESSMENT - TEST EXCAVATION (COMPLEX 
ASSESSMENT) 

7.1 Preamble 

The test excavation formed part of the Complex Assessment component of the 
Cultural Heritage Management Plan (AAV#10282). The test excavations were 

limited to the portion of the study area that would form the ‘activity area’ and be 
subject to future development (refer to Figure 13). 

The methodology and research framework for the archaeological test excavation 
was developed taking into consideration results of predictive modelling. Our 

proposed methodology was also designed in consultation with registered Aboriginal 
party (RAP) applicants (the Gunaikurnai Land and Waters Aboriginal Corporation) 
identified by AAV. A copy of the methodology was forwarded to the AAV Bairnsdale 
regional office for comment prior to the commencement of fieldwork. 

The overriding purpose of the test excavation programme was to determine the 
extent, nature and significance of Aboriginal archaeological sites and sub-surface 
deposits across the activity area. The results were also used as a basis for making 

decisions about management of Aboriginal heritage during development in 
consultation with the RAP applicants.  

7.2 Objectives & Rationale  

The test excavation programme had three primary objectives: 

•  To assess the nature, extent and significance of Aboriginal sites and 
archaeological deposits across the activity area, in order to; 

•  Inform the management of Aboriginal heritage during the process of the 
development of the subject land; and 

•  To contribute to the overall knowledge of the archaeology of the Lakes 
Entrance area. 
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Figure 13. Proposed subdivision and subject land for the investigation. 
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The main purpose of the test excavation was to assess the archaeological potential 
of the study area through determining whether archaeological materials or deposits 
are present, or are likely to be present there and, if so, to determine the 
significance and extent of such materials or deposits. 

To these ends, and to fulfill AAV Cultural Heritage Management Plan requirements, 
subsurface testing and subsequent results analysis methodologies were designed to 
meet the following aims: 

•  Sample a representative range of landforms (or range of terrain) in order to 
characterise the nature and significance of archaeological deposits across 
the activity area; 

•  Undertake appropriate post-excavation analysis in order to address the 
research questions set out below; 

•  Prepare an excavation report presenting the results of excavations and post-

excavation analysis; and 

•  Draw on the results of excavation in developing recommendations for 
management of Aboriginal heritage during development in partnership with 

the RAP applicant group. 

The excavation programme was designed, through controlled manual and 
mechanical archaeological excavation, to determine the nature, extent and 
significance of Aboriginal sites and relics within the subject land. The results of 

testing also form the basis for determining what, if any, Aboriginal heritage 
mitigation or salvage measures are warranted in advance of development. 

Our excavation approach used the landforms within the study area as the basis for 

sampling, and as a means of determining the nature, extent and significance of 
Aboriginal use and occupation of the various landforms and their associated 
environmental resources. This approach is informed by the results of extensive 
excavation along the eastern seaboard, which has shown that areas with no surface 

evidence often contain sub-surface deposits buried beneath current ground 
surfaces and that surface evidence does not accurately reflect the nature of sub-
surface archaeological deposits88. This indicates that the traditional surface-site 
                                                 
88  McDonald 1997 
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focus of archaeological excavation may be biased toward areas of erosion and 
ground surface visibility (ie. where surface sites are found) at the expense of 
buried sites in areas of low surface visibility or within aggrading soils89. Accordingly, 
we have adopted a landform approach that seeks to overcome these biases and 

provide a more accurate characterisation of Aboriginal occupation and use across 
the landscape. This approach in turn facilitates more strategic management 
approaches that focus more on archaeological and cultural values across landscape 
rather than individual site by site management.  

Assessment at the landscape level is essential to the definition and interpretation 
of Aboriginal occupation. The landscape approach is also better able to incorporate 
the complexity of cultural values related to broader landscape values and 

traditional natural resources. 

For the purposes of this study, archaeological research value and significance were 
determined by rarity, representativeness and integrity of archaeological deposits 

present within the subject land. Intact portions of original topsoil containing 
Aboriginal objects have potential to yield information about vertical and horizontal 
variation (ie. change in the nature of use and occupation through time and across 
space). 

In most agricultural landscapes, such as the current study area, original soils have 
been truncated or heavily disturbed by European land-uses and the natural effects 
of bioturbation. These processes have resulted in dispersal of artefact scatters and 
deflation of deposits through the topsoil profile to the interface with hard 

impermeable subsoils (such as clay B horizon and mineral pan). In such locations, 
archaeological deposits may have more limited research value90 because the original 
nature and distribution of material has been altered. 

 

                                                 
89 It also indicates that the traditional surface site focus is unlikely to accurately characterise the 
nature of Aboriginal use and occupation across the landscape because surface sites are more 
frequently found on eroding landforms rather than on aggrading landforms. This overstates the 
frequency of sites on the former landforms and understates the frequency of sites on the latter. 
90 Research value might be considered to be dependant upon the range of research questions that can 
be asked of the material. Most, if not all archaeological deposits are able to answer some research 
questions, but decreased deposit integrity or degrees of intactness may limit the number of questions 
that can feasibly be asked of the material. 
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7.3 Research Questions 

The following questions were proposed to structure the excavation methodology, 
post excavation analysis and reporting. As discussed above, the ability of 

archaeological material to answer research questions is dependent upon factors 
such as degrees of integrity and intactness. It should therefore be understood that 
the questions posed below can only be addressed in ‘best case’ scenarios where 
appropriate materials found in appropriate degrees of intactness have been 

uncovered during the test excavations. 

Potential research questions were as follows: 

A) What types of artefacts were produced? 

The stone artefact analysis methodology aimed to determine what artefact types 
were produced and/or discarded on site and how the raw materials were reduced 
to make the artefacts. Excavation of intact deposits may show changes in artefact 

manufacture over time. The types of artefacts present may also assist in answering 
question B. 

B) How long did Aboriginal people use the site? 

Identification of technologies and formal types (such as backed artefacts) may 
provide an indication of how long Aboriginal people have used the site. Recovery of 
shell and/or charcoal samples (particularly from hearths) within intact deposits 

could be used for radiocarbon dating. 

C) What stone materials were used and where did they come from? 

Post excavation analysis will identify stone raw material types and their relative 

proportions. A review of previous studies in the area, previously identified 
Aboriginal stone sources, and geological mapping may provide an indication about 
where raw materials were gathered for making stone tools. 

D) What foods were eaten by Aboriginal people at the site? 

Identification and analysis of faunal remains recovered from the site, including 
shell and bone, could provide an indication of the foods that were eaten in the past 
and foraging strategy. Excavation of intact deposits may show changes in 
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subsistence. Certain stone artefact types may also indicate the nature of 
subsistence at the site. 

E) What activities did Aboriginal groups carry out at the site in the past and is 
there any relationship between site function(s) and the local distribution of 
natural resources? Is there evidence for different activities on different 
landforms? 

An analysis of the range, distribution, density and types of artefacts recovered may 
indicate the type of activities carried out in the past. An assessment of this 
evidence in relation to the local topography and distribution of resources such as 
water, workable stone material and food sources, may indicate a relationship 

between site activities and the environmental setting. 

F) How does the study area compare to other Aboriginal sites excavated in the 
local area? How did the results compare with predictions made about the likely 
nature and extent of archaeological deposits within the study area? 

Inter-site comparison of the excavated stone artefact assemblage, faunal 
assemblage and plant remains with those retrieved from previous excavations in 
the area will provide a means of comparing and contrasting the results. 

Drawing on the results of our desktop research and the results of previous 
archaeological work in the region, we made the following predictions: 

•  The highest density of archaeological material is likely to be found on the 

level areas of the upper slope and hill/ridge tops; 

•  Intact archaeological material is less likely to be found on the relatively 
steeply sloping ground that that makes up much of the study area; and 

•  Intact archaeological deposits will only be present in areas that have not 
been significantly disturbed by European activities. Archaeological deposits 
within areas that were formerly orchards are likely to be heavily disturbed. 
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G) Is the density and distribution of artefacts within the study area a function of 
Aboriginal occupation and use or does it reflect site formation processes and 
the history of European activities in the area? 

This question will be addressed by examining soil profiles in each test trench for 
evidence of soil formation processes and recent geomorphology. The localised 
absence of the A-horizon upslope may suggest sheet erosion. Evidence of recent 
colluvial deposits on lower slopes may indicate re-deposition of these soils, having 

been washed down slope. An examination of disturbances in the soil profile such as 
horizontal mixing, deflation of objects through the soil profile, disturbance of 
horizons or disturbance of soil lamination may indicate the depth and nature of 
disturbance caused by past European activities and/or bioturbation. 

7.4 Excavation Methodology 

7.4.1 Scope of Work 

The landform testing comprised two stages.  

Stage 1 Excavations - The first stage of the test excavation programme consisted 
of manual and mechanical excavation of 3m x 1.2m test trenches spaced at 100m 

intervals along linear transects oriented to cover topo-sequences across the 
landscape. They were placed so as to provide samples of upper, middle and lower 
slopes, and relatively flat to steeply sloping ground. Stage 1 test trench locations 
are shown on Figure 14. Eighteen trenches (labeled A# to E#), comprising a total 

area of 64.8 square metres, were excavated.   

The landform testing sampled all landforms within the activity area.  The 100m 
trench spacing was a function of the high relief landscape that has numerous 

landforms and a wide range of slope gradients.  The 3 metre by 1.2 metre trench 
configuration was considered optimal for this landscape in that it allowed us to 
detect spatial variation within each trench and also across the range of landforms 
and topography across the broader landscape. This allowed us an opportunity to 

investigate both intra-site patterning and landscape use and occupation patterns.  
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Stage 2 Excavations - The second stage of test excavation was of a smaller scope. 
It comprised manual test excavation of 1m x 1m test pits located on the proposed 
alignment of the access road that would connect the southwestern part of the 
proposed subdivision with Colquhoun Road (the area shaded purple on Figure 13). 

Four 1m x 1m test pits (labeled G#) were excavated as part of this stage, and the 
results of these excavations were incorporated into the excavation results and 
landform testing analysis presented in section 7.5 of this report. Stage 2 test 
trenches are shown on Figure 15. 

 

7.4.2 Methodology 

The excavation methodology is described below. 

7.4.2.1  Excavation 

The stage 1 excavations were undertaken both mechanically using a small rubber-
tracked mechanical excavator equipped with a 120cm batter bucket (mud bucket), 
and manually using pointing trowels, coal shovels, shovels and hoes. Excavation of 
an initial 1m square was undertaken on each principal landform to establish the 

stratigraphy and general sub-surface nature of soil deposits, as per AAV guidelines. 
The initial manual excavations indicated that a combination of post-contact land 
use and bioturbation has disturbed stratigraphic integrity that may once have 
ordered sub-surface deposits present in the study area91.  Therefore, controlled 

mechanical excavation in 100mm spit units was undertaken for the remainder of 
the trenches in the stage 1 area (refer to Appendix 4 for details about the use of 
manual and mechanical excavation during stage 1). 

The stage 2 excavations employed manual excavation techniques only. A higher 
density of artefacts was found during excavation in this area, therefore manual 
techniques were employed for all the stage 2 trenches in accordance with AAV 
guidelines. 

                                                 
91 This, it was considered, fulfils the conditions of AAV guidelines concerning excavation and sub-surface testing 
which requires that the “stratigraphy and general sub-surface nature of the area being investigated” must be 
established prior to excavation by machine (AAV 2007: 41). 
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Both manual and mechanical excavations were carefully controlled using 1m x 1m 
squares and 100mm spits as the basic excavation and recording units. A-horizon 
topsoil units were removed in 100mm arbitrary spits and by soil unit. Any charcoal 
and/or shell found (if any) within intact cultural deposits was to be retained for 

C14 dating. 

7.4.2.2 Sieving 

All excavated soil was dry-sieved through a mechanical sieve equipped with a 5mm 
screen. The sieve has been specifically designed for archaeological work. Soils 
excavated during the stage 2 excavations were manually sieved through a 5mm 
meshed sieve attached to a tripod. 

7.4.2.3 Recording 

Stage 1 test trench locations were set out on the ground and pegged by 
professional surveyors using a differential GPS. This provided us with accurate 

coordinates (x, y and z) for each trench. 

The datum peg established by the surveyors was used to record the levels of 
deposits and features. A dumpy level was used to measure relative levels at the 

completion of each excavated trench. 

In stage 2 the locations of test pits were established by means of a hand-held GPS, 
and by tape and compass measurements from known points (eg fencelines). 

Records of each excavation included descriptions of excavated soils, photographs 
and section drawings. 

Artefacts recovered from sieving were retained in plastic clip-lock bags and labeled 

with the provenance details including: date, site name, excavation trench, soil unit 
and spit. 
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Figure 14. Location of Stage 1 subsurface testing trenches (note that B3, E5, E6 and E8 were moved from 
their original locations due to localised soil disturbances) 
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Figure 15. Location of Stage 2 sub-surface testing trenches. 
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7.4.3 Post-Excavation Methodology 

The post-excavation analysis was designed to yield data comparable to that for 
assemblages found during previous investigations. Results of analysis are presented 

in relation to comparative site data. Post excavation analysis involved completion 
of the following procedures: 

7.4.3.1 Stone Artefact Analysis 

A descriptive recording of recovered artefacts was undertaken by Sharon Lane. The 
analysis aimed to determine the following: 

•  Quantity of stone, by counts and weight; 

•  Suspected origin of the stone (whether from quarries where the rock is in 
place, or dispersed along riverbeds); 

•  Identification of the artefacts; 

•  Interpretation of finished implements among the artefacts, including 
function of the implements and what they indicate about how the makers 
lived; 

•  Patterns in spatial and chronological distributions of the artefacts; 

•  Age of the artefacts; and 

•  Archaeological research potential and significance of the site. 

7.4.3.2 Other Analyses 

No other remains (faunal, shell, charcoal from hearth etc) were found. 

7.5 Excavation Results 

7.5.1 Preamble 

The first stage of test excavation was undertaken over an eight day period in April 
2008 (7th-11th and 14th to 16th). The excavation was undertaken by Sharon Lane 
(excavation director), a team of 2 assistant archaeologists (Ana Jakovljevic and 

Nicholas Berry) and representatives of the Gunaikurnai Traditional Owners (Barry 
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Kenny, Harry Stewart, Tim Paton, and Lloyd Hood).92 The second stage of 
excavation was undertaken on 7th and 8th of July, 2008 by Barry Kenny, Jim Kenny 
and Sharon Lane. 

The test trench and test pit excavations carried out for this assessment were aimed 
at providing an indication of the distribution characteristics of stone artefacts and 
(if present) other archaeological deposits across the study area. Twenty-eight stone 
artefacts were located as a result of these excavations, but no intact or stratified 

archaeological deposits were found. 

The following sections provide discussion of the results of these excavations. More 
detailed descriptions of individual test trenches and pits, including section 

drawings, photographs and details of stone artefacts recovered are provided in 
Appendix 4. A more detailed description and catalogue of stone artefacts is given in 
Appendix 5. 

7.5.2 Excavation - necessary variations to original 
methodology, general conditions and constraints 

All archaeological fieldwork inevitably faces some constraints resulting from ‘on-
the-ground’ conditions. In the present case these were, on the whole, few but in 

accordance with AAV guidelines potential constraints and alterations to the original 
planned fieldwork program are discussed below. 

7.5.2.1 Trench placement variations 

Four of the original marked trench locations were modified slightly due to local 
conditions encountered on the ground. The original location of Trench E5 was 
moved to the northeast because the original trench location was placed within the 

yard of the existing house. Trenches B3, E6 and E8 were each moved slightly 
upslope of their original locations because they were considered to be too steep for 
safe work. It is not expected that these variations will have an impact on the 
outcomes of the test excavation programme. 

 

                                                 
92 Two Gunai Kurnai representatives were present on each day. Barry Kenny was present for the full 
eight days of work - the other representatives variously filled the second position 

ZoeD
54 Thorpes Lane



OCEAN VIEW LAKES, LAKES ENTRANCE - CULTURAL HERITAGE MANAGEMENT PLAN 

 
 

  AHMS                           91 

ARCHAEOLOGICAL & HERITAGE 
MANAGEMENT SOLUTIONS PTY LTD       3rd October 2008 

7.5.2.2 Weather 

The weather during the weeks of excavation (7th and 16th of April, 2008) was 
generally fine and itself posed no hindrance to fieldwork. 

7.5.3 Soil Profiles 

Soil profiles observed in excavated trench sections varied in depth and composition 

however in general can be described as a sandy soil that comprised an upper 
horizon of grey to brown loamy sand over a lighter bleached sand horizon of varying 
depth containing generally little to no stone. The topsoil was underlain by an 
orange/brown clay subsoil, or a pan containing hard sandy nodules, often with 

some pebble inclusions. Excavation generally ceased at either solid clay, a 
relatively solid nodule pan or a dense layer of pebble/gravel, depending upon the 
profile variation within each particular trench. 

7.5.3.1 Soil Formation & Integrity 

Past clearing and land-uses suggest that there has been disturbance of much, if not 
the entire ground surface in the study area since European settlement. The 
clearing of vegetation and subsequent ploughing for cultivation would have 

disturbed the upper 150-200mm of soil. 

In addition to the effects of past and present land use, the potential effect of 
natural post-depositional processes, such as bioturbation must be considered. 

Studies have suggested that bioturbation and other post-depositional processes 
often result in artefact size-sorting, but the artefact size-classes influenced by 
these processes will vary according to the main agent of disturbance. The upward 
displacement of smaller objects and the downward displacement of larger ones 

appears to be the common result of disturbance caused by burrowing fauna, but 
the type of fauna, and most importantly the size of its burrows will decide the 
difference between ‘smaller’ and ‘larger’ artefacts93. Balek has summarised the 
findings of several studies: 

Through burrowing and mounding, artefacts can become displaced 
and sorted vertically by size thereby destroying stratigraphic 
integrity. Generally artifacts (stones) whose diameters are less than 

                                                 
93 e.g. Armour-Chou and Andrews 1994; Bocek 1986; Erlandson 1984 
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the diameter of the burrows of soil fauna may be translocated 
upward and deposited in mounds…Artifacts whose diameters are 
larger than the diameter of the burrows gradually become buried or 
gravitationally displaced downward to the lower depth of major 
biologic activity where they may become concentrated to form 
pseudo-artifact horizons94. 

Certainly there existed evidence of bioturbation in excavated trenches. In most 
instances this evidence took the form of tree roots (unsurprisingly considering that 

portions of the study area have only been recently cleared of tree cover), or 
decomposed tree root remains (Figure 16 to 19). In some instances there was 
visible charring and charcoal around these roots/root remains - this and frequent 
patches and pieces of charcoal present in excavated soil profiles were interpreted 

as being the result of stump-burning during land clearing. 

 

 

 

 

 

 

 

 

 

Figure 16. Large tree root exposed in Trench E4 profile. 

 

                                                 
94 Balek 2002: 46 
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Figure 17. Root staining and small roots in Trench E5 profile. 

 

 

 

 

 

 

 

 

 

 

Figure 18.  Decomposed roots revealed in plan during manual excavation of part of Trench D1. 
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Figure 19. Decomposed roots revealed during manual excavation of part of Trench B2. 

A clear example of sediment disturbance resulting from human activity was visible 
in Trench D3, where what appeared to be an old post-hole was sectioned by the 
excavation (Figure 20). 

 

 

 

 

 

 

 

 

 

Figure 20. Sectioned post-hole revealed in profile of Trench D3. 
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7.5.4 Stone Artefacts  

The stone artefact analysis was primarily intended to gather adequate information 
to enable us to characterise the nature and distribution of artefacts across the 

study area, and to consider the effects of post-depositional processes on artefact 
distribution. 

A total of fifty-two stone artefacts were found during the test excavations. Table 6 

provides a summary of artefact types and raw materials. 

Table 6 – Artefact types and raw materials  

Material 
type 

Chert Quartz Quartzite Rhyolite Silcrete Un -
sure 

Total Number 
showing 
possible 
use/ 
retouch 

Complete 
flake 

  1 1 12 2 16 
(31%) 

1 (6%) 

Proximal 
flake 

1 1   8  10 
(19%) 

1 (10%) 

Medial flake  1   2  3 (6%)  

Distal flake  1  1 3  5 (10%)  

Longitudinal 
split 

 1   2  3 (6%)  

Complete 
tool 

    1  1 (1%) 1 (100%) 

Core  1   1  2 (4%)  

Fragment  1   11  12 
(23%) 

1 (8%) 

Total 1(1%) 6 (12%) 1 (1%) 2 (4%) 40(77%) 2(4%) 52  
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As Table 6 shows, complete flakes were the most common artefact type recorded, 
making up 31% of the excavated assemblage. Silcrete95, at 77% of the total, was the 
most common raw material type. Artefacts described here as ‘fragments96’ made up 
the next most common category of artefact type (23%). Broken flakes and a single 

core were also present in the excavated trenches. Four artefacts were considered 
to retain possible traces of retouch/use – this number includes a small silcrete 
thumbnail scraper, the only formal tool present in the assemblage. 

Most recorded complete flakes were irregular in shape (38%, or n=6), although 
broad/expanding and intermediate flakes were also common (each made up 25%, or 
n=4, of the complete flake assemblage). Flakes classed as blades were the least 
common type, numbering only 2, or making up 12% of the complete flake 

assemblage. 

At least 35% (n=18) of the recorded artefacts retain some cortex - in most instances 
78% (or n=14) cortex was ‘pebble cortex’ or water worn, suggesting that the raw 

materials used for artefact manufacture were sourced from fluvial deposits, most 
likely local rivers and streams. 

On the whole, the recorded artefacts appear to be similar in material and type to 
relatively recently recorded artefact scatters in the local area (eg the Hoggs Lane 

and Ostler Road sites). The recorded assemblage would also seem to conform to 
Lomax’s prediction that smaller flake sites, quartz workshops and isolated artefacts 
composed of local gravels and quartz would be found on ridgelines, spurs and near 
waterways in the ‘hills’ landform unit surrounding the Gippsland Lakes97. 

 

7.5.5 Artefact Distribution Patterns  

Archaeological and ethnographic studies of hunter-gatherer settlement patterns 
and land use have long noted that human activities in such societies take place 
                                                 
95 Identified artefact raw material types should be considered here to be tentative in that they have not been 
confirmed by a geologist.  As Bird and Frankel have noted, silcrete may be ‘easily confused with other rock types’ 
(2005: 16). 
 
96 Artefacts classed as fragments are those which show some signs of angular fracture but on which neither the 
hallmarks of a flake or core are present. They are in this instance considered to be possible artefacts, but there 
remains the possibility that they have been fractured by natural or agricultural processes. 
97 See section 5 
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over much of the landscape and are not restricted to settlements or campsites 
alone98. The archaeological deposits formed by such societies may be created in a 
variety of ways, for example by discarded food debris (eg. shell middens), by the 
creation of cooking hearths or ovens, or by the discarding of items of material 

culture. While it is well known that the material culture of pre-contact Aboriginal 
societies was made up to a large degree by organic items (eg. items of wood, or 
string, or fashioned from animal products)99 it is often only stone artefacts, which 
are not as prone to destruction or decomposition, which survive to form the visible 

archaeological record. 

Artefacts may have been discarded, either deliberately or accidentally, by people 
carrying out a variety of activities in a variety of locations. Although it should be 

noted that there does not necessarily exist a direct relationship between activity 
and stone artefact discard, higher concentrations of stone artefacts are generally 
viewed as areas in which a greater amount of activity took place. Artefact 
concentrations can however form as a result of a number of factors. They can be 

the result of a number of associated one-off events (eg they were deposited during 
the occupation of a particular place within a particular timeframe) or they may be 
the cumulative result of a number of events not associated in time (eg sporadic 
short-term visits to a place over years, decades, centuries or millennia), or they 

may be the result of a combination of associated and unrelated events.  

Post-depositional processes caused both by human activity on a variety of scales 
(from the trampling and scuffage of artefacts by occupants of a campsite through 

to landscape modification such as clearing for agriculture and excavating and 
levelling for construction) and by natural processes (such as animal and plant 
activity and fluvial processes) may displace artefacts from their original discard or 
deposit location100. 

 

 

 
                                                 
98 Eg Binford 1980; Foley 1981 
99 See section 4 
100 Eg Balek 2002; Theunissen et al 1998; Armour-Chou and Andrews 1994; Nielson 1991; Bocek 1986; Gifford-
Gonzalez et al 1985; Foley 1981; Wood and Johnson 1978; Stockton 1973. 
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7.5.5.1 Vertical Distribution of Artefacts 

Artefacts were found at a variety of depths below the current ground surface. The 
observation was made during excavation that artefacts, for the most part, 

generally appeared at the top of or just above pebble-bearing levels of sediment 
(the depth of which varied - see trench descriptions in Appendix 4). This may 
indicate that there has been some downward movement of artefacts through the 
upper units (generally comprising sandy loams) and that the current level of the 

artefacts is a result of post-depositional displacement.  

Figure 21 below shows the depth of the highest count per spit within the stage 1 test 

trenches and the depth of base of excavation in each respective trench. There appears 

to be some correlation between the base of the trench / base of the sand in shallower 

trenches such as A2, B3, E8 and perhaps E7. In other trenches it would seem that 

artefacts generally appeared at the top of or just above pebble-bearing levels of 

sediment. 

 

 

 

 

 

 

 

 

Figure 21. Depths of main concentrations of artefacts in stage 1 trenches containing artefacts. 
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The effects of bioturbation, uprooting of trees101 during clearing and the probable 
past ploughing of portions of the study area combine to limit the probability that 
the artefacts recovered during the test trench excavations are in situ. It would 
seem probable that artefacts have been displaced from their original locations to 

some degree. The severity of this displacement is difficult to measure and may 
have varied across the study area. The presence of a conjoined pair of artefacts in 
Trench A1 suggests that, in some places at least, displacement has not been severe 
although the recovery of these artefacts from trench ‘clean-up’ means that it was 

not possible to assess potential vertical displacement. 

7.5.5.2 Horizontal Distribution of Artefacts 

Stone artefacts were found in 12 (or 54.5%) of the 22 test excavation trenches. As 
Figure 22 shows, artefact densities varied considerably between those trenches. 

 

 

 

 

 

 

 

 

 

 

 

Figure 22.  Comparison of artefact counts in test excavation trenches. 

                                                 
101 The amount of disturbance to soil and sediments caused by the natural process of tree uprooting varies 
according to both the tree and the soil/sediment types (Schaetzl et al 1990) but would have the obvious result of 
shifting the positions of artefacts.  
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The mean artefact density in excavated trenches was 1.7 recovered artefacts per 
excavated metre square. In those trenches containing artefacts, artefact densities 
ranged between <1 artefact per metre square (0.3m2) and 19 artefacts per metre 
square. Figures 23 and 24 show the number of artefacts per test trench overlaid on 

a plan of the study area. 

Details of artefact types and materials found within each test trench are provided 
in the test trench descriptions given in Appendix 4 and 5. In the following sections 

the distribution of artefacts over landforms in the study area is considered. 

7.5.5.3 Artefacts & the landscape 

One of the main stated aims of the test excavation fieldwork was to collect data in 

order to better understand the distribution of Aboriginal stone artefacts in relation 
to the range of landform types present in the study area. The results of this 
analysis are discussed below.  

Artefact distribution & landform 

Elevation in the study area varies between 60m and about 30m above the AHD and 
consists of low hills incised by ephemeral drainage lines102. Most of the land in the 

area slopes to some degree with the exception of a relatively level low ridge, 
which runs in a northwest-southeast line through a portion of the study area. Our 
predictive model concerning the distribution of Aboriginal archaeological materials 
and deposits suggested that such deposits/materials would most likely be found on 

the higher-level ground of the study area, and were less likely to occur on sloping 
land. 

In order to test this prediction the landscape was divided into 4 categories of slope 
- ‘no slope’ ‘little slope’, ‘moderate slope’, and ‘steep slope’. Categories were 

established through the use of contour lines on the surveyor’s plans that are used in 
this section of the report. An arbitrary grid which represents an on-the-ground 
scale of approximately 20m2 cells was placed over the base plan. The slope of each 
individual cell was then characterised by counting the number of contour lines 

visible within it103. Cells were characterised as shown in Table 7. 

                                                 
102 See section 3 
103 Contour lines on the surveyors’ plans are at 50cm intervals 
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Figure 23.  Distribution of trench artefact densities within stage 1 excavation area104 

                                                 
104 Note that the coloured cells shown on the plan do not accurately reflect the size of the test trenches - on the 
scale of the plan these cells are 20m2 in area. This exaggerated size is used here simply in order to assist with 
plan visibility. 
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Figure 24. Distribution of trench artefact densities within stage 2 excavation area. (raw counts only) 
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Table 7 - Slope degree categories used in this analysis 

Category Number of contour lines per 20m2 cell 

No slope 0-1 

Little slope 2-3 

Moderate slope 4-5 

Steep slope 6+ 

 

Figures 25 and 26 show the study area divided into the slope categories described 
above. Areas classified as having ‘moderate slope’ make up the largest proportion 
of the study area at 38% while only a small proportion of the area was classified as 
having virtually ‘no slope’ (4%). The remainder of the area is fairy evenly divided 

into ‘little slope’ and ‘steep slope’ at 30% and 28% of the area respectively. 

Table 8 provides a breakdown of test trench artefact density by slope category. 
The results suggest that artefacts are found in all slope categories, but may be 

found in slightly higher densities in those areas classified as having ‘no slope’, 
although the high number in this category can be attributed to the G1/G2 location. 
A comparison of the median number of artefacts per trench in each category 
suggests, however, that the result do not indicate a general trend for higher 

artefact densities to occur in any one of the slope categories105. 

 

 

 
                                                 
105 A Kruskal-Wallis test (nonparametric ANOVA) comparing category medians suggests that variation among 
column medians is not significantly greater than expected by chance.  Test undertaken using InStat 3.0b for 
Macintosh. 
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Figure 25.  Stage 1 excavation area classified by steepness of slope. Note cells coloured black denote areas 
where significant landscape modification has changed original slope (ie in this case, a dam). 
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Figure 26. Stage 2 excavation area classified by steepness of slope. Note cells coloured black denote areas 
where significant landscape modification has changed original slope.  
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Table 8 - Comparing mean number of artefacts per trench for four differing 
‘steepness of slope’ categories. 

Slope 
category 

# 
trenches106 

Total # of 
trenches 
containing 
artefacts 

Mean # of 
artifacts 
per square 
metre 

Median # of artefacts 
per square metre 

No slope 3(14%) 2 (67%) 8.1 0.3 

Little slope 7 (33%) 4 (57%) 0.6 0.3 

Moderate 

slope 

7 (33%) 2 (29%) 0.3 0 

Steep slope 4 (19%) 3 (75%) 0.6 0.3 

 

If categories are combined to form two instead or four (little to no slope and 
moderate to steep slope) there is a slight tendency for a higher density of artefacts 
to occur in less sloping areas (see Table 9). Differences between artefact trench 

counts within differing categories are not, however, considered to be significant107. 

The generally low artefact density makes the drawing of any conclusions from 
these results difficult, however, as such densities make the appearance (or not) of 

artefacts within any one trench partially, at least, a matter of chance. 

 

 

 

                                                 
106 Test pits G1 and G2 are combined in this assessment because of their close proximity to one another and their 
small size (compared to the test trenches). 
 
107 A Kruskal-Wallis test (nonparametric ANOVA) comparing the median artefact counts of trenches in the four 
slope categories given in table # returned a P value of 0.5937, considered not significant. Likewise a Mann-
Whitney test comparing the median artefact counts of trenches in the two slope categories given in table # 
returned a P value of 0.5899, also considered not significant. Test carried out using InStat 3.0b statistics software 
for Macintosh. 
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Table 9 - Comparing mean number of artefacts per trench for two differing 
‘steepness of slope’ categories 

Slope 
category 

# trenches Total # of 
trenches 
containing 
artefacts 

Mean # of 
artifacts 
per square 
metre 

Median # of artefacts 
per square metre 

No to little 

slope 

10 (45%) 7 (64%) 2.6 0.3 

Moderate to 

steep slope 

11 (55%) 5 (45%) 0.3 0 

 

 

Artefact distribution and water 

Distance to a water source is also generally considered to be a factor that has a 

strong influence on the distribution of Aboriginal archaeological deposits. The 
influence of distance to water on the distribution of stone artefacts was assessed 
by comparing artefact densities in trenches located above the 46m AHD contour 
line with those located below this line. As water sources within the study area 

consist of ephemeral deeply incised drainage lines, AHD ground level provides a 
good indication of distance from water. The 46m contour was chosen for the 
purposes of the analysis because it is generally situated about 100m from the 
drainage lines (see Figure 27). 

Table 10 compares the counts of artefacts from trenches located above and below 
the 46m contour. While the mean number of artefacts per m2 in the ‘above’ 46m 
contour category is the higher of the two, it would appear that trenches located 

closer to the drainage lines are more likely to contain some artefacts with 78% of 
those trenches containing at least one, while only 33% of the trenches located 
above the 46m mark contained one or more artefacts. Again, however, these 
differences are not statistically significant108. 

 

                                                 
108 A Mann-Whitney test comparing the medians of artefact counts in trenches of the two categories (above and 
below the 46m contour) returned a two-tailed P value of 0.2686, considered not significant. Test carried out using 
InStat 3.0b statistics software for Macintosh. 
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Figure 27. Topographical contour map of the study area showing test trench locations. The 46m contour is 
marked in bold. NB: all the trenches in the Stage 2 excavation area were above the 46m contour.  
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Table 10 - Comparing mean number of artefacts per trench for differing 
‘distance from water’ categories 

Distance to 
water 

# trenches Total # of 
trenches 
containing 
artefacts 

Mean # of 
artefacts 
per square 
metre 

Median # of artefacts 
per square metre 

Below 46m  9 7 (78%) 0.5 0.3 

Above 46m    12 4 (33%) 2.3 0 

 

7.5.5.4 Conclusions about artefact distribution 

The two variables of slope and distance to water are not unrelated - most of the 

land that is closest to water is also steep. Table 11 compares the two variables - 
slope and distance to water, and suggests that overall, artefact density in the study 
area is highest on flat land. However, as the median numbers indicate, this high 
density is skewed by the number of artefacts recovered from trench G1/G2 and is 

not characteristic of all trenches in this category. Artefacts are generally more 
likely to be present in trenches located below the 46m contour, and therefore 
closer to one of the small drainage lines that border the study area. The small 
sample size of the assemblage makes it difficult to draw any stronger conclusions 

about artefact distribution pattering. 

Table 11 - Comparing artefacts densities of slope and distance from water 
together 

 Above 46m Below 46m 

 # 
trenches 

 Mean # 
artefacts
/ square 
metre 

Median # 
artefacts
/ square 
metre 

# 
trenches 

 Mean # 
artefacts
/ square 
metre 

 Median # 
artefacts/ 
square metre 

Slope 1 3 8.1 0.3 0 n/a n/a 
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Slope 2 5 0.7 0 2 0.5 0.3 

Slope 3 4 0 0 3 0.5 0.6 

Slope 4 0 n/a  4 0.5 0.3 

 

7.5.6 Delineation of ‘Sites’  

The archaeological validity of identifying artefact concentrations as discrete ‘sites’ 
has been questioned on the grounds both that the ‘site’ is an archaeological 
construct, and that implicit in the notion of the site is the suggestion that areas not 

identified as ‘sites’ are of little archaeological value, or were not used/inhabited 
by people in the past109. 

The detection of subsurface archaeological material depends, in the main, on the 

factors of intersection and detection - both whether a test trench, pit or probe is 
excavated in an area where there does exist subsurface archaeological material, 
and whether that trench/pit/probe is of adequate size to detect whatever density 
of artefacts exists there. Factors such as the amount of excavated sediment sieved, 

and the sieve screen size can also influence the detection of material. 

Stage 1 of the landform testing programme described in this report investigated a 
representative sample of landforms within the proposed activity area. In doing this 
the methodology employed comparatively large excavation trenches (3m x 1.2m in 

size) - this probably enabled the detection of more sparse artefact scatters than 
would have been possible with smaller excavation pits or with shovel probes110. 
Artefacts were found in 56% of the stage 1 trenches. The mean density of artefacts 
in those trenches in which artefacts were present was less than one artefact 

(0.875) per square metre.   

Four 1m x 1m test pits were excavated in stage 2 of the test excavation 
programme. Artefacts were found in two (50%) of these test pits. Considering the 

mean density of artefacts within the larger stage 1 test trenches that contained 
                                                 
109 Dunnell 1992; Wobst 1983 
110 Wobst has calculated that the use of 50cmx50cm test pits would require that a site has a mean artefact 
density of more than 12 artefacts per m2 to obtain a count of one or more artefacts in 95% of the test pits 
excavated into that site (1983: 69). 
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artefacts, it cannot be stated with any certainty that a sparse artefact scatter does 
not also exist in those locations in which test pits G3 and G4 (those which did not 
contain artefacts) were situated. 

Investigations into the influence of the factors of slope and distance to water on 
the distribution of artefacts in the study area suggests that there is a slight 
tendency for a higher density of artefacts to occur in some places on the less steep 
land of the upper slopes, although this dense distribution of artefacts is variable 

and does not occur uniformly across this landform category. Locations that are 
closer to the dissecting drainage lines were found be more likely to contain 
artefacts, albeit at a lower density.  

Artefacts were found in at least some trenches in all of the slope and distance to 
water categories with the exception of moderately to steeply sloping land located 
more than 100m from a drainage line. Considering the sparse artefact densities 
across the area, it is not certain that the apparent lack of artefacts in these 

trenches is of any significance. 

It is argued here that there is a relatively low-density artefact scatter across the 
entire study area. Within that generally low-density scatter, two density peaks are 
apparent in the vicinity of trench C2, and at the location of test pits G1 and G2. 

It is difficult to determine whether the higher density of artefacts in trench C2 (7 
artefacts or < 2 artefacts per square metre) is of any significance - such an artefact 
density may not have even been visible in smaller test pits or shovel probes. The 

density of artefacts found at G1 (19 artefacts) and G2 (5 artefacts) does appear to 
be significantly higher than elsewhere in the study area.   

As the majority of the test trenches excavated over the study area were found to 

contain artefacts (albeit mainly at low densities) and there was a lack of 
stratigraphy, it was impossible, for the most part, to draw any conclusions 
regarding associations between artefacts which are located in close proximity to 
one another. Given both the absence of past ploughing in this area, and the 

apparent variation in artefact densities between the G1 and G2 trenches (located 
1m apart) it is possible that the distribution of artefacts in this area may retain 
some horizontal integrity (in that they may have been less disturbed by post-
depositional processes than has most of the remainder of the study area). 
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Although artefact densities vary across the study area, there would appear to be no 
means other than arbitrary demarcation by which separate ‘sites’ could be 
delineated – given the generally ubiquitous distribution of artefacts across the 
activity area. On this basis, the entire study area, with the exception of those 

portions that have obviously been substantially altered (for example by the 
construction of the existing house and associated buildings) can be considered to 
be a single archaeological site. This site has been registered on the Victorian 
Aboriginal Heritage Register (VAHR) as Thorpes-Colquhoun Artefact Scatter 

(VAHR#8522-0238). This approach does, of course, lead to other interpretive 
difficulties - for example the boundaries of this continuous artefact scatter are 
unlikely to be at the existing property boundaries and this moderate to low-density 
scatter most likely extends across the surrounding areas. 

7.5.7 Discussion of Results 

7.5.7.1 General Discussion 

The results of the test excavations can be summarised as follows: 

•  a low density scatter of stone artefacts exists across the study area; 

•  this scatter may have peaks of higher densities in certain landform 
categories and in specific places; 

•  artefacts in the scatter are primarily of silcrete and quartz, and much of the 

raw materials appear to have been derived from pebbles or water-worn 
stone; 

•  only a single formal tool (a thumbnail scraper) was found in the small 
recovered assemblage (although this may well be due to the small sample 

size); and 

•  the artefact deposits have, for the most part, been disturbed by both natural 
processes and by past land use. 

It should be noted here that while a lack of stratigraphy is often assumed to mean 
that no meaningful archaeological information can be derived from a site, this is 
not the case. As Holdaway et al111 have commented even the analysis of well-
                                                 
111 Holdaway et al 1998: 1-2 
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stratified rockshelters necessitates some conflation of, at times, hundreds or 
thousands of years of deposit, and Richardson112 has shown that stratigraphy, or the 
appearance of it, can be misleading. An absence of stratigraphy does not 
necessarily mean that no information can be derived from these sites, simply that 

other methods of investigation and interpretation might be more suitable113. 
Generally these approaches require a horizontal, rather than a vertical approach to 
archaeological investigation. 

7.5.7.2 Research Questions 

In section 7.3 a number of possible research questions that could be addressed by 
the results of the test excavation were outlined. They are discussed below. 

A) What types of artefacts were produced and what were they used for? 

A limited range of artefacts were produced and/or used in the study area. They 
consisted of flakes, or parts of flakes, fragments and cores. Only a single formal 

tool – a thumbnail scraper – was found. The function of this type of formal tool is 
not fully understood. While the shape and the steepness of the retouch (and the 
identifying name) of this artefact type suggest use for ‘scraping’ Mulvaney and 
Kamminga have suggested that these artefacts may have been components of 

spears114. 

B) How long did Aboriginal people use the site? 

Little can be said on this matter with any certainty. 

C) What stone materials were used and where did they come from? 

Silcrete is the most common stone material found within the artefact assemblage, 

making up 77% of the total. Quartz was also common (12% of the assemblage), and 
chert, quartzite and an unidentified material were present. Pebble or water worn 
cortex on artefacts suggest that the raw materials used for artefact manufacture 
were sourced from fluvial deposits. 

 

                                                 
112 Richardson 1992 
113 eg Baales 2001; Bailey 2007; Barton 2001; Holdaway et al 1998; Sullivan 1992, 1995; Wandsnider 1996. 
114 Mulvaney and Kamminga 1999: 235 
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D) What foods were eaten by Aboriginal people at the site? 

No evidence regarding food consumption was found during the excavation. 

E) What activities did Aboriginal groups carry out at the site in the past and is 
there any relationship between site function(s) and the local distribution of 
natural resources? Is there evidence for different activities on different 
landforms or on different soil landscapes? 

Artefact distribution would tend to suggest that all of the study area was used at 
times, as it appears to contain a continuous low-density artefact scatter. The 
presence of artefact density peaks in places such as at the location of test pits G1 
and G2, suggests that some areas may have been more preferentially used than 

others. 

F) How does the study area compare to other Aboriginal sites excavated in the 
local area? How did the results compare with predictions made about the likely 
nature and extent of archaeological deposits within the study area? 

The composition of the artefact scatter would appear to be similar, in both 
artefact types and raw materials, to other recorded scatters in the local area, such 

as the Hoggs Lane (VAHR8522/0222, 0223) and Ostler Road sites (VAHR8522/0234, 
0235, 0236). 

G) Is the density and distribution of artefacts within the study area a function of 
Aboriginal occupation and use or does it reflect site formation processes and 
the history of European activities in the area? 

While the broad patterning of artefacts in the study area, which can be 
characterised as a continuous low-level scatter with a small number of density 

peaks, is most likely a result of the Aboriginal use and/or occupation of the area, it 
is probable that post-depositional processes have acted to alter the vertical 
distribution of artefacts through the area. It is probable that both European land 
clearing and use and bioturbation have changed the vertical distribution of 

artefacts within study area soils. It is unclear how much of an impact these 
processes might have had on local horizontal artefact movement. 
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8 SIGNIFICANCE ASSESSMENT 

8.1 Preamble 

Aboriginal sites are assessed in terms of three significance criteria: Archaeological 
(scientific), Cultural (Aboriginal) and Public Significance. These criteria recognise 
that Aboriginal sites are valuable in a number of ways. Namely: 

•  To the Aboriginal community as an aspect of their cultural heritage and as 

part of continuing traditions; 

•  To the broader community, for educational, historical and cultural 
enrichment values; and 

•  To the scientific community for potential research value. 

This chapter includes an evaluation of significance to gauge the relative scientific 
and cultural (social) importance of Aboriginal sites and cultural deposits within the 

study area in order to inform appropriate management of those values before, 
during and after proposed development.  

8.2 Principles and Evaluation Criteria 
 
‘Heritage significance’ and ‘cultural significance’ are terms used to describe an 

item’s value or importance to our society. The Australian ICOMOS Burra Charter 
(1988) defines cultural significance as: 

‘Aesthetic, historic, scientific or social value for past, present or 
future generations’ 

This value may be contained in the fabric of the item, its setting and relationship 
to other items, the response that the item stimulates in those who value it now, or 
the meaning of that item to contemporary society.  
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The cultural significance of Aboriginal archaeological sites can only be assessed in 
consultation with the relevant Aboriginal community of communities. 

The archaeological significance of an archaeological site is generally seen as being 

directly linked to its scientific or research value. In general this refers to the ability 
of the contents of a location to enable investigation of research questions, present 
and future. As future research questions and capabilities cannot always be 
predicted, archaeological significance is most often assessed in terms of the 

condition or integrity of deposits present at the location, and their 
representativeness and/or rarity115. 

In Australia the concept of archaeological significance is commonly defined as a set 

of questions, originally proposed by Bickford and Sullivan in 1984116 that are used as 
a means of assessing the significance of an archaeological site. These questions ask 
whether the site in question: 

• can provide information not available from other sources; 

• can provide information not available from other sites; and 

• can answer pertinent research questions?     

8.3 Significance Evaluation 

For the purposes of this CHMP, the significance evaluation is a site-wide assessment 
because the entire ‘activity area’ is considered to be an Aboriginal site.  

8.3.1 Aboriginal Cultural Significance 

This area of assessment concerns the relationship and importance of sites to the 

Aboriginal community. Aspects of cultural significance include both people’s 
traditional and contemporary links with a given site or landscape as well as an 
overall concern by Aboriginal people for sites and their continued protection. 

Unmodified natural features in the landscape can signify sacred sites/places of 
significance. As such they are archaeologically invisible and can only be identified 
                                                 
115 Burke and Smith 2004: 249 

116 Bickford and Sullivan 1984:23-24, see also Burke and Smith 2004: 250 
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with the aid of Aboriginal interpretation. If such sites are known they may hold 
particular cultural significance to contemporary Aboriginal communities. 
Furthermore, sites of significance are not restricted to the period prior to contact 
with Europeans. Often events related to the Contact-period may be so important to 

local Aboriginal communities that they have become significant. If these events 
relate to a specific place in the landscape, then that place may become sacred or 
highly significant to the local Aboriginal communities. 

The cultural (Aboriginal) significance is a matter for the local Aboriginal 
community. Please refer to Chapter 4 for a summary of consultation undertaken 
with the Gunaikurnai community. This summarises the attempts we made in 
writing, in person and by phone to seek specific information about the cultural 

significance of the subject land. No information regarding the cultural values of the 
place was forthcoming from the Gunaikurnai representatives. 

8.3.2 Scientific Significance 

The objective of undertaking scientific significance assessment for a site is to 
determine its research potential in terms of contribution to knowledge about the 
past. Criteria used to evaluate scientific potential include condition/integrity, 

representativeness and rarity.  

The results of the test excavations described in this report suggest that a low-
density scatter of stone artefacts exists over most, if not all, of the study area. The 
density of the artefact scatter varies slightly across the landscape, and may 

indicate differing degrees and types of use across the landscape. It is probable that 
the vertical integrity of the artefact scatter has been impinged by both post 
contact land use (clearing and subsequent agriculture) and natural processes 
(bioturbation).  

Our assessment of the scientific significance of Aboriginal objects found during test 
excavation is set out below. 

Condition / Integrity: Aboriginal artefacts found during excavation have been 
disturbed by past site formation processes, which has disturbed or destroyed the 
vertical integrity of archaeological deposits present in the area. Aboriginal objects 
buried within soils across the site comprise disturbed low-density stone artefact 
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deposits with some variation in density and contents. This variation may be 
indicative of a degree of preservation of horizontal (or spatial) integrity. 

Representativeness: Aboriginal objects found across the study area are 

representative, in terms of their materials and types, of artefact scatters 
commonly found in the local region. The continuous low-density scatter across a 
landscape of moderate size (the study area) is unlikely to be an unusual 
archaeological feature of the dissected plateau to the north of Lakes Entrance. It is 

likely that such low density scatters exist across most if not all parts of the 
continent unless they have been removed by post-depositional processes. 

Rarity: Aboriginal objects and deposits found during the excavation have a low 

level of rarity. The disturbed low-density artefact scatter and continuous 
background scatter found during the test excavation is not considered to have 
rarity in either frequency or research potential (ie. what they can tell us about past 
Aboriginal occupation). The density and composition of cultural deposits found 

during the test excavation is not uncommon or exceptional and would be expected 
in the surrounding region. 

Accordingly, the study area is considered to have a relatively low level of scientific 
significance. That said, it should be recognised that the distribution of even sparse 

artefact distributions, or off-site archaeology, has the potential to address 
questions regarding the use of the landscape in the past. There is little to no 
potential for deposits within the study area to address questions of cultural change 
through time because vertical integrity is nil-very low. 

8.3.3 Public Significance 

This category concerns a site’s potential to educate people about the past. It also 

relates to the heritage value of particular sites as being representative examples of 
past lifestyles, why they are important, and why they should be preserved. 

An assessment of public significance in part considers the ability of an 

archaeological deposit found during excavation to demonstrate aspects of past 
Aboriginal life, therefore a whole range of issues need to be considered including 
rarity (ie. are there other resources that can demonstrate these aspects of 
Aboriginal life ?), aesthetics, potential for conservation and potential for 

interpretation. 
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Physical evidence of Aboriginal occupation and use within the study area is limited 
to subsurface stone artefact deposits. Such sites are very difficult (from an 
interpretation and logistical viewpoint) to use in communicating aspects of past 
Aboriginal life. The most common approaches include presentation of artefacts in 

an interpretive display and use of latex peels to show excavation trench sections in 
profile. Because the artefact deposits found during test excavation are relatively 
low density and have been disturbed by historic land uses, they have very limited 
ability to communicate aspects of past Aboriginal life on the site. The vegetation 

and environmental context of the study area has also been radically altered by 
vegetation clearance. The original environmental context of the archaeological 
deposits has therefore been fundamentally changed, detracting from the public 
significance of the site. 

The Aboriginal cultural deposits across the study area have some public significance 
as a demonstration of Aboriginal occupation and life prior to European colonisation. 
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9 IMPACT ASSESSMENT 

9.1 Development Design 

The Sponsor proposes to subdivide Lot A PS 517816T (33.38 hectares) for residential 
development and development of a retirement village. A proposed access road that 

will connect the sub-division with Colquhoun Rd to the west will cross through part 
Lot 2 PS 505056H. The proposed activity and sub-division layout is shown on Figure 
28. It will include: 

• Creation of 186 residential allotments. The individual allotments will not be 
developed by the Sponsor. They will be sold for residential development; 

• Development of a 6.54 hectare retirement village comprising 162 units 
including areas of Public Open Space, a bowling green and a community 

building; 

• Public open space, including a 1.8 hectare reserve (these areas are shaded 
green on Figure 3). The reserves will be used primarily for recreational 

purposes for residents and the general public.  Subject to engineering design 
and Council requirements, the open spaces reserves may also be required to 
divert overland stormflows. Reserve areas will be transferred to and managed 
by East Gippsland Shire Council; and 

• Establishment of infrastructure and services including roads, storm water, 
power, water and sewer. This will include the access road connecting the sub-
division with Colquhoun Road to the west.  

The proposed subdivision would be a ‘high-impact’ development and would be 
considered a ‘sub-division’ under Regulation 48 of the Aboriginal Heritage 
Regulations 2007.  

The Sponsor proposes to establish the subdivision, including development of roads, 
services and infrastructure, public open space and the retirement village. Due to 
the steep sloping topography, the proposed sub-division works will require 
substantial cut, fill and re-grading to establish levels required to build roads, 

excavate trenches for services and make the land suitable for residential sub-
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division. Cut would be typically 1.5m deep, however excavation for services and 
pavement could be up to 4m deep. This will remove all A-horizon topsoil deposits 
within the footprint of proposed development works described above and shown on 
Figure 28.  

The Sponsor does not propose to develop the 186 individual residential allotments 
shown on Figure 28. Each of these would be sold for residential development after 
the sub-division works are complete. The residential allotments will remain zoned 

'Residential 1 Zone' under the control of the 'East Gippsland Planning Scheme'. 
Permissible uses within this zoning are described in Section 1.3 of this report. 

It is likely that any works that disturb or remove soils on or below current ground 

surfaces in the study area will disturb Aboriginal cultural material. Artefacts within 
affected soils would most likely be damaged and/or relocated within soils that are 
moved around the site for use as fill.  

9.2 Evaluation 

The comprehensive assessment found that the Aboriginal cultural material 
distributed across the proposed activity area comprised continuous, sparse sub-
surface stone artefact deposits. This site has been registered as ‘Thorpes-

Colquhoun Artefact Scatter’ (VAHR#8522-0238). The density of artefacts across the 
study area was generally found to be low – the main exception to this being the 
location surrounding test pits G1 and G2.   

It is likely that artefacts within most of the proposed activity area have been 
displaced as a result of land clearing, agriculture and natural processes, although it 
is possible that disturbances caused by post-contact land use are fewer in the area 
surrounding trenches G1/G2. Accordingly, our evaluation of the scientific 

significance of the artefact scatter site found it to be of generally low scientific 
significance. As a result while it is certain that the proposed subdivision will have 
the effect of disturbing some Aboriginal cultural heritage present within the 
activity area, the impact of this proposed development on scientifically significant 

Aboriginal cultural heritage can be considered to be low. In addition, the provision 
for a reserve as part of the proposed subdivision will ensure that a part of this low 
density scatter remains undisturbed by the proposed development. 
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Figure 28. Plan of proposed subdivision. Proposed salvage area shaded dark blue. 
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Notwithstanding the above evaluation, there always remains the possibility that 
undetected deposits of high scientific or cultural significance may exist in the area. 
For this reason contingency plans for dealing with the event of a burial or other 
significant material or deposits being unearthed as a result of the development are 

provided in the management recommendations section below. 

While no further work is recommended for the greater part of the activity area, 
salvage excavation is recommended in the area surrounding trench G1 and G2 on 

the basis that this area contains a higher density of Aboriginal stone artefacts, and 
there is some potential for greater horizontal integrity of artefacts in this area, 
given the absence of past ploughing. This area is outlined and shaded blue on 
Figure 28. This area contained the highest density of artefacts within the activity 

area and has the highest potential to reveal intra-site patterning and yield a 
sufficient sample of artefacts to overcome small sample biases and make 
meaningful conclusions about past Aboriginal use and occupation.  

The salvage excavation would form a requirement of the CHMP. The salvage 
excavation should comprise a controlled open-area excavation (minimum of 25 
square metres in area). The area should be excavated by hand in 1m square spatial 
units and 100mm vertical units (spits). Flexibility should be allowed to vary the 

shape of the open-area in order to follow the extent of high-density deposits or 
discrete cultural features such as hearths of knapping floors. High-density artefact 
concentrations should be recorded 3 dimensionally with a total station or 
differential GPS. The salvage excavation will require a suitably qualified 

archaeologist or archaeological consultancy to be engaged to prepare a research 
design and methodology and then undertake the excavation, post excavation 
analysis and reporting. Input and participation of the RAP would also be required. 
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10 CULTURAL HERITAGE MANAGEMENT  

10.1   Basis for Recommendations 

The recommendations of this CHMP are made in accordance with: 

•  Section 61 of the Aboriginal Heritage Act 2006;  

•  the Aboriginal Heritage Regulations 2007; 

•  the results of desktop, standard and comprehensive assessment documented 
in this report; 

•  the impact of proposed development within the activity area; and 

•  the views of the Aboriginal community represented by the Gunaikurnai Land 
and Waters Aboriginal Corporation. 

10.2   Recommendations 

The following recommendations are made in accordance with Section 61 of the 
Aboriginal Heritage Act: 

Recommendation 1 – Impact Avoidance 
The activity cannot be conducted in a way that completely avoids harm to 
Aboriginal cultural heritage. The programme of test excavation described in this 

report demonstrates that the activity area contains continuous sub-surface stone 
artefact deposits across approximately 54 % of the activity area. Considering the 
steep sloping topography within the activity area, the proposed subdivision works 
will require substantial cut, fill and re-grading. This will disturb A-horizon topsoils, 

and the low density artefact deposits within these topsoils, across the area of 
proposed sub-division works shown on Figure 28. It would not be feasible to prepare 
the site for sub-division if it avoided impact on the A-horizon topsoils. There are no 
feasible design alternatives for the sub-division works because the roads will 

require levelled pavement surfaces (necessitating cut and fill), services will require 
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excavation of deep trenches to comply with safety and industry standards and the 
proposed retirement village will require re-grading and excavation of building 
footings that will disturb the thin topsoils that contain low densities of Aboriginal 
stone artefacts.   

A proposed 1.8 hectare public open space reserve within the subdivision (shaded 
green on Figure 28) will, however, ensure that a portion of the low-density artefact 
scatter described in the cultural heritage assessment component of the CHMP, 

remains undisturbed by the proposed subdivision. The reserve will be transferred to 
and managed by East Gippsland Shire Council for recreational open space uses.  

Recommendation 2 – Impact Minimisation 
The nature of the steep topography within the subject land and the proposed sub-
division activity that will require cut, fill and re-grading, indicates the scope to 
minimise impact during sub-division works is limited. Essentially the steep sloping 
land and nature of proposed subdivision development, will require construction 

methods that limit the possibility of minimizing harm. As described above in 
Recommendation 1, there are no feasible design alternatives for the sub-division 
works on the steep local topography because the roads will require levelled and 
benched pavement surfaces (necessitating cut and fill), services will require 

excavation of deep trenches to comply with safety and industry standards and the 
proposed retirement village will require re-grading and excavation of building 
footings that will disturb the thin topsoils that contain low densities of Aboriginal 
stone artefacts.  

Where possible, construction methods used for sub-division works will seek to 
minimise any un-necessary ground excavation and disturbance works and to 
combine services within shared trenches where feasible.  

Recommendation 3 – Impact Mitigation (Salvage) 
a. Prior to commencement of development excavation works, the proponent 

shall engage a suitably qualified archaeologist or archaeological consultancy 

to undertake controlled archaeological salvage excavation in the area 
outlined and shaded dark blue on Figure 28.  

b. The excavation and associated research design, methodology, post-

excavation analysis should be developed in consultation with Aboriginal 
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Affairs Victoria and the RAP. The methodology and aims should generally 
conform to those described in Section 9.2 of this report.  

Recommendation 4 – Contingency planning for 
discovery of Aboriginal cultural heritage 
If any Aboriginal cultural heritage (with the exception of burials, see 
Recommendation 5 below) or suspected Aboriginal cultural heritage not previously 

identified, and not considered to be part of the low-density site (VAHR# 8522-0238) 
discovered during the test excavation, should be discovered during development 
then the following procedures should be followed. In practical terms, high-density 
intact artefact deposits, hearths and/or shell middens should be reported. 

a. A person who discovers any such Aboriginal cultural heritage described 
above will immediately notify the person in charge of the activity.  

b. The person in charge of the activity must then immediately cease work in 

the location of the discovery and within a buffer zone of 50m from the 
suspected Aboriginal material or deposits.  

c. The Gunaikurnai Land and Waters Aboriginal Corporation (LWAC) should be 

contacted immediately.  

d. Representatives of the Gunaikurnai LWAC should be given the opportunity 
to inspect and assess any such deposits. A RAP representative and the 
person in charge of the activity will evaluate the Aboriginal cultural 

heritage to determine if it is part of an already known site or should be 
registered as a new site.  

e. A suitably qualified archaeologist will be engaged as a cultural heritage 

advisor to update and/or complete site records, provide management 
advice and liaise with Gunaikurnai LWAC and AAV. 

f. The Aboriginal site, object or deposits should be recorded and documented 

in accordance with all relevant AAV standards and guidelines and the 
artefacts should be managed in accordance with the curation procedures 
described in Recommendation 6. 
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g. The cultural heritage advisor must complete any necessary records and 
submit them to AAV so that the Secretary of the Dept of Aboriginal Affairs 
Victoria shall be notified of the discovery of previously unrecorded 
Aboriginal sites as required by the Aboriginal Heritage Act 2006.  

Recommendation 5 – Contingency planning for 
discovery of Aboriginal burials 

a. If any suspected human remains are found at any other time during 
construction, works in that area must cease immediately and the remains 
must be protected from further harm.  

b. The project’s consultant archaeologist (cultural heritage advisor) should be 

contacted immediately and undertake an inspection to determine whether 
or not the remains are human or animal.  

c. If the remains are identified as human, the Victoria Police and the State 

Coroner’s Office should be notified immediately.  

d. If there are reasonable grounds to believe that the remains are Aboriginal, 
the Department of Sustainability and Environment’s Emergency Co-

ordination Centre must be contacted immediately on 1300 888 544 and the 
requirements of Section 17 of the Aboriginal Heritage Act 2006 will apply.  

e. If it is confirmed by these authorities that the discovered remains are 
Aboriginal skeletal remains, the person responsible for the activity must 

report the existence of the human remains to the Secretary, DVC in 
accordance with Section 17 of the Act. 

f. The Secretary, after taking reasonable steps to consult with any Aboriginal 

person or body with an interest in the Aboriginal human remains, will 
determine the appropriate course of action as required by Section18(2)(b) 
of the Act. 

g. An appropriate impact mitigation or salvage strategy as determined by the 
Secretary must be implemented. 
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Recommendation 6 - Removal and curation of 
Aboriginal heritage found during development. 
Artefacts found during test excavation and any subsequent artefacts that may be 

found during or after the activity shall be re-buried at a suitable keeping place 
agreed by the RAP. Artefacts will be stored in plastic clip-lock bags that include 
provenance details written in indelible marker. The artefact bags will be kept in a 
sealed plastic container with the name of the site and CHMP number written in 

indelible marker. The keeping place location will be recorded with a hand-held GPS 
by the Cultural Heritage Advisor and a site recording form will be prepared and 
lodged with the VAHR. 

Recommendation 7 – Aboriginal consultation 
The Gunaikurnai land and Waters Corporation shall be consulted about any matters 
relating to Aboriginal heritage in the activity area. 

Recommendation 8 – Archaeological Investigations 
With the exception of salvage recommendation outlined in Recommendation 3, no 
further archaeological investigations are required prior to commencement of 
development. 

Recommendation 9 – Compliance Review 
a. The sponsor and landowner shall be responsible for ensuring the 

requirements of the CHMP are implemented, including provision of 

appropriate funding and making reasonable time allowances for the 
requirements of the CHMP to be implemented.  

b. A suitably qualified archaeologist or archaeological consultancy shall be 

appointed to act as the Cultural Heritage Advisor throughout the duration of 
the construction phase.  

c. The Cultural Heritage Advisor shall be responsible for reviewing compliance 

with the recommendations of this CHMP. This shall include: 

•  Ensuring the salvage excavation is undertaken prior to commencement 
of development; 
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•  Ensuring the post excavation analysis and reporting are completed in 
accordance with the research design and methodology; and 

•  Producing compliance reports immediately prior to commencement of 

development excavation works and subsequent monthly reporting 
during development excavation works. The report shall be provided to 
the RAP, AAV and the Sponsor.  

Recommendation 10 – Handling Sensitive Information 
Records and information regarding the location and nature of Aboriginal cultural 
heritage are culturally sensitive. With the exception of public documents such as 
this CHMP and site records included on the VAHR, and any other uses permissible 

under the Aboriginal Heritage Act 2006, there shall be no communication or public 
release of information concerning Aboriginal heritage without the permission of the 
Gunaikurnai Land and Waters Corporation. 

Recommendation 11 – Communication and 
Correspondence 

a. Communication and correspondence regarding management of Aboriginal 
heritage between the Sponsor and the RAP will be maintained before, during 

and after the development.   

b. Unless otherwise agreed, the sponsor will hold monthly meetings with the 
RAP. During these meetings any issues relating to the project may be 

discussed. The first of these meetings shall be held not less than seven (7) 
days before the development excavation works are due to commence. 

c. At all such monthly meetings the land owner will provide the RAP with a 

rolling works programme for the forthcoming month. 

d. At the initial meeting, the sponsor and the RAP shall both specify a 
representative and contact details for a person who will be the designated 
contact for all issues relating to management of Aboriginal heritage and 

implementation of this management plan; and 

e. Responses to any verbal or written communication or request shall be made 
within seven (7) calendar days.   
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Recommendation 12 – Cultural Inductions 
The Cultural Heritage Advisor together with representatives of the RAP, shall be 
engaged to prepare a brief Aboriginal heritage induction for all construction crew 

and sub-consultants employed to work on the site during the construction phase. 
The induction will explain the requirements of the CHMP and describe procedures 
and contingencies established by the CHMP. 

Recommendation 13 – Contingency Planning for 
Subdivision 
The Sponsor proposes to subdivide Lot A PS 517816T and part Lot 2 PS 505056H t 
establish a residential subdivision, including development of roads, services and 

infrastructure, public open space and a retirement village as shown on Figure 28. 
This will include: 

• Creation of 186 residential allotments. The individual allotments will not be 

developed by the Sponsor. They will be sold for residential development; 

• Development of a 6.54 hectare retirement village comprising 162 units 
including areas of Public Open Space, a bowling green and a community 
building; 

• Public open space, including a 1.8 hectare reserve (these areas are shaded 
green on Figure 3). The reserves will be used primarily for recreational 
purposes for residents and the general public.  Subject to engineering design 

and Council requirements, the open spaces reserves may also be required to 
divert overland stormflows. Reserve areas will be transferred to and managed 
by East Gippsland Shire Council; and 

• Establishment of infrastructure and services including roads, storm water, 
power, water and sewer. This will include the access road connecting the sub-
division with Colquhoun Road to the west.  

The Sponsor does not propose to develop the 186 individual residential allotments 

shown on Figure 28. Each of these would be sold for residential development after 
the sub-division works are complete. The residential allotments will remain zoned 
'Residential 1 Zone' under the control of the 'East Gippsland Planning Scheme'. 
Permissible uses within this zoning are described in Section 1.3 of this report. 
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APPENDIX 1 – NOTICE OF INTENT 
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Name of Sponsor: John Woodman 
Business Name:  Watsons Pty Ltd 
Postal Address: PO BOX 171, Mornington, VIC, 3931 
Tel No:   (03) 5975 4644 
Fax No:  (03) 5975 3916 
Mob:   0418 586 783 
Email Address: jcw@watsons.net.au 
 

 
Project Name:  Ocean View Lakes, Stirling Drive Lakes Entrance CHMP 
 
Property Description: 1. Lot A PS517816, Stirling Drive, Lakes Entrance  

East Gippsland Shire    
2. Lot 2 PS505056, Colquhoun Road, Lakes Entrance 

East Gippsland Shire 
 
Proposed Activity:  Proposed subdivision incorporating roads, service infrastructure and 
landscaping and the residential development of the land including the development of a Retirement 
Village.  The land is zoned Residential 1 and Part Rural Zone 3.  A planning permit is required for the 
proposed development and use. 
 
Extent of the proposed activity: 
The proposed activities identified on the current concept plan (outlined red) and included in 
appendix A shows the extent of the CHMP study. The total site area of lot A is 33.38 ha however 
only part of Lot 2 will be developed for the purpose of creating a road link.  The exact location of 
the road alignment may alter.  
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Start Date:     18 / 01 /2008  Finish Date:   18 / 05 /2008 
 

 
Name:  Wendy Thies 
Company:  Watsons Pty Ltd 
Address:  The Melburnian, Suite 2 Ground Floor 

250 St Kilda Road, Southbank, Vic, 3006 
 

Tel No: 9697 8000 
Fax No: 9697 8099 
Email:  wjt@watsons.net.au 
 
 

 
 
There were no Registered Aboriginal Parties for this plan at the time of lodgment. 
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APPENDIX 2 – GLOSSARY OF TECHNICAL 
TERMS 

Aeolian Wind generated geological processes. In an archaeological 

context it usually refers to wind blown deposits and sands. 

Backed Artefact / 

Backing 

A retouched tool (maybe a complete, distal, medial or proximal 

flake) that displays evidence of backing along one lateral 

margin. This backing may be initiated from the ventral surfaces 

or alternately may be an example of bidirectional backing 

initiated from both surfaces (Holdaway and Stern 2004:259). 

There are four main types of commonly recognised backed 

artefacts, which include ‘Bondi Points; geometric microliths (or 

‘Backed Blades’), Juan Knives and Eloueras’. 

Bipolar A method of removing flakes from a core, by striking a core 

against an anvil (Holdaway and Stern 2004:11). This is often 

evidenced by crushing at the platform and/or at the 

termination of the flake; Bipolar flaking is also evidenced as 

crushing at the base (end opposite the platform) of a core.  

Blade A flake that is twice as long as its width.  

Bulbar Refers to a bulb of percussion produced during a conchoidal 

fracture 

Chert ‘a dense, extremely hard, microcrystalline or cryptocrystalline, 

siliceous sedimentary rock, consisting mainly of interlocking 

quartz crystals, sub-microscopic and sometimes containing opal 

(amorphous silica). It is typically white, black or grey, and has 

an even to flat fracture. Chert occurs mainly as nodular or 

concretionary aggregations in limestone and dolomite, and less 

frequently as layered deposits (banded chert). It may be an 

organic deposit (radiolarian chert), an inorganic precipitate 

(the primary deposit of colloidal silica), or a siliceous 

replacement of pre-existing rocks’ (Lapidus 1990:102).  
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Conchoidal Where a force strikes the surface of a core forming a circular or 

‘ring’ crack that bends back towards the surface of the core, 

forming a partial bulb of percussion. The fracture frequently 

moves towards the exterior surface of the core, detaching a 

flake (Holdaway and Stern 2004:34).  

Core Andrefsky (1998:80-81) states a core can be understood as ‘an 

objective piece that has had flakes removed from its surface’; 

Holdaway and Stern (2004:37; 5-8) provide further clarification 

‘artefacts that retain the negative flake scars of previous flake 

removals’. 

Cortex The outer layer of patination of rock is known as cortex. It is 

found on weathered stone (Holdaway & Stern 2004: 26-27). 

Cortex types (mostly rough, water worn or pebble) can indicate 

the source that stone material was obtained from.  

Debitage Small spalls and flakes produced during percussion, bipolar and 

pressure flaking. 

Fine Grained Basalt Basalt is a volcanic rock. See Volcanic below. 

Flake Depending on the completeness of the flake, a flake may have a 

number of common characteristics which may include: a 

platform, bulb of percussion, errailure (or bulbar) scar, point of 

force impact (PFI or umbo), dorsal ridge and ventral surface, 

fissures (or indentations), ripple marks (which radiate away 

from the point of force impact/umbo) and a termination. Not all 

of these features are typically found on every flake, however 

they are attributes likely to be present from conchoidal 

fracture.  

Negative Flake Scar The negative indentation or scar left behind on a flake, core or 

tool when a flake is removed. The presence and abundance of 

negative flake scars can reveal information about the process of 

flaking. For example negative flake scars on a) cores can 

provide information on how intensely the core has been used, 

b) on the dorsal surface of a flake can indicate how intensely 
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the core was flaked before this flakes was removed and/or that 

the core platform was cleaned off to start flaking again 

(platform rejuvenation), c) along the edge of a flake can 

indicate retouch/backing (Holdaway and Stern 2004:184).  

Point A term applied to certain formal types such as Bondi Points. 

Platform  A striking platform or a platform is the surface from which a 

flake is struck from a Core (Holdaway and Stern 2004:5); flakes 

retain part of the platform on their proximal end.   

 

Quartz ‘crystalline silica, SiO2. It crystallizes in the trigonal system, 

commonly forming hexagonal prisms. For cryptocrystalline 

varieties of silica see Chalcedony. Colourless and transparent 

quartz, is found in good crystals, is known as rock crystal. 

Varieties that are colours due to the presence of impurities 

may be used as gemstones, amethyst, purple to blue-violet, 

rose quartz, pink; citrine, orange- brown; smoky quartz, pale 

yellow to deep brown’ (Lapidus 1990:429). 

Quartzite ‘a metamorphic rock consisting primarily of quartz grains, 

formed by the recrystallization of sandstone by thermal or 

regional metamorphism; a metaquartzite and a sandstone 

composed of quartz grains cemented by silica; an 

orthoquartzite’ (Lapidus 1990:430).  

Retouch Modification of a flake or core prior to use. Retouch is the 

‘removal of a series of small, contiguous flakes’ from the edges 

of the artefact (Holdaway and Stern 2004:33). There are 

several different types of retouch which are identified as 

backing; stepped; scalar; invasive; notched and serrated 

retouch.  

Reduction By definition stone material is made smaller when it is struck to 

produce stone flakes and tools. This process is known as stone 

reduction.  
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‘Modern stone artefact analyses use the reductive nature of 

stone artefact manufacture as the basis for reconstructing the 

processes by which artefacts were made. By analysing the size 

and form of artefacts, archaeologists can obtain information 

about how stone was acquired from its source, the form in 

which the stone was transported to campsites, how it was 

worked, and the way stone artefacts were use until discarded’ 

(Holdaway and Stern 2004:3). 

Scarred Tree A tree that has been marked as a result of bark being removed 

by Aboriginal people for cultural reasons or for use in making 

shields, containers, canoes etc. Some trees may also have 

marks caused by making toe holds for climbing up trees. 

Scraper ‘A minimal definition of a scraper is that it is a flake with one 

or more margins of continuous retouch’. It also indicates the 

stage of reduction the flake has reached (see Holdaway and 

Stern 2004:227).  

Silcrete ‘a hard surface deposit composed of sand and gravel cemented 

by opal, chert and quartz, formed by chemical weathering and 

water evaporation in semi-arid climate. Extensive deposits of 

silcrete are found in S. Africa and Australia. Silcrete is a 

siliceous duricrust’ (Lapidus 1990:472).  

Termination There are a number of different flake terminations (or ends of 

a flake) which are possible through flaking stone material. The 

main types of flake terminations include step, hinge, feather 

and plunging. Flake terminations can provide information about 

how the flake was removed. 

 

Tool A tool is an artefact which shows evidence of modification (i.e. 

by retouch) or without modification (i.e. show signs of 

usewear) (Holdaway and Stern 2004:33; 39). 

Tuff ‘pyroclastic rock composed mainly of volcanic ash (fragments 
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<2mm in diameter). Tuffs may be classified as crystal tuff if 

they contain a large proportion of crystal fragments, vitric tuff 

composed mainly of glass and pumice fragments and lithic tuff, 

containing mainly rock fragments. A consolidated mixture of 

lapilli and ash is a lapilli tuff’ (Lapidus 1990:519-520). 

Usewear ‘Evidence of distinctive patterns of wear [which is] sometimes 

found on the edges of artefacts that were believed to have 

been used for specific purposes’ (Holdaway and Stern 2004:41). 

Several types of usewear can be observed. Holdaway and Stern 

(2004:41; 167) identify ‘chattering’ and ‘edge damage’ as one 

form of usewear. 

Volcanic ‘All extrusive rocks and associated high-level intrusive ones. 

The group is entirely magmatic and dominantly basic. Igneous 

lithic material generally dark in colour and may be glassy (like 

obsidian) or very fine-grained or glassy igneous rock produced 

by volcanic action at or near the Earth’s surface, either 

extruded as lava (e.g. basalt) or expelled explosively’ (Lapidus 

1990:535).  
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APPENDIX 3 - GAZETTEER 
Site Name and VAHR number: 
 
Colquhoun-Thorpes artefact scatter 
 
Registered as VAHR site #8522-0238  
 

Description: 
Artefact scatter VAHR# 8522-0238 consists of a 
generally low density scatter (mean density 1.7 
artefacts per m2, with artefact densities ranging 
between <1 per m2 and 19 per m2). 
 
Artefact raw materials include silcrete, quartz, 
quartzite and possibly rhyolite.  The majority of 
recorded artefacts consist of flakes and broken 
flakes.  A thumbnail scraper formed the only 
formal tool in the assemblage (see Table 7.1, or 
Appendix 4 for a more complete description). 
 
The defined extent of the site consists of all of Lot 
A on Plan of Subdivision 517816T, part of Lot 2 on 
Plan of Subdivision 505056H, and part of the 
Colquhoun Road reserve, as shown (shaded purple) 
on the plan below. 

Grid Reference Location: 
 
E: 588915   
N: 5808590 
 
The above coordinate is for test 
excavation trench E1, located near 
the centre of the site (see Figure # of 
main report). A shape file GDA94 has 
been provided to AAV that maps the 
extent of the site. 

Plan of site extent: 
 

 
Significance assessment: 
 
Site has been assessed as being of low 
scientific significance (see section 8 
of the Cultural Heritage Management 
Plan) 
 
Information about the cultural 
significance of the site was requested 
from the Gunaikurnai Land and 
Waters Corporation, although no 
specific information has been 
provided to date.  
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APPENDIX 4 – TRENCH RECORDS 
Trench name A1 
Location:   589300  5809170 
AHD level 51m 
Slope category* 2 
Depth of excavation 99cm - 103cm 
Description and 
evidence of 
disturbance 

Sandy soils - dark grey and loamy in upper spits becoming a lighter grey 
silty sand below.  Little stone above 80cm below current ground surface, at 
which level small, mainly quartz, pebble was encountered. Hard sandy 
nodules also present here. Trench was excavated to a base of 
orange/brown sandy clay. 
 
Frequent plant roots (primarily bracken fern) as deep as 60cm below the 
current ground surface.  Profile shows small roots, or traces of them, to the 
depth of the base of the excavation. 

Section drawing: 
 

 
Photo: 
 

 

                                                 
* Categories of slope are as defined in Table 7 of the main report. 

ZoeD
54 Thorpes Lane



OCEAN VIEW LAKES, LAKES ENTRANCE - CULTURAL HERITAGE MANAGEMENT PLAN 

 
 

  AHMS                           151 

ARCHAEOLOGICAL & HERITAGE 
MANAGEMENT SOLUTIONS PTY LTD       3rd October 2008 

Vertical distribution of 
artefacts 

artefact count

0 1 2 3 4 5 6

spit 1
spit 2
spit 3
spit 4
spit 5
spit 6
spit 7
spit 8
spit 9

spit 10
cleanup

artefact count

 
Artefact 
types/materials 

Material/ 
type 

Complete 
flake 

Proximal 
flake 

Distal 
flake 

Split 
flake 

Total 

silcrete 1  1  2 
quartz  1  1 2 
uncertain 1    1 
total 2 1 1 1 5  
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Trench name A2 
Location:   589230  5809060 
AHD level 41m 
Slope category 3 
Depth of excavation 18cm - 30cm 
Description and 
evidence of 
disturbance 

Relatively shallow trench.  Sandy soils grading from a thin layer of dark 
loamy sand to lighter grey silty sand which overlies an orange/brown 
columnar or cracking clay base.  Occasional large pebbles and pieces of 
stone near the base of the trench, including one large quartzite part pebble 
broken during excavation. 
 
Small plant roots throughout profile. 

Section drawing: 
 

 
Photo: 
 

 
Vertical distribution of 
artefacts 

artefact count

0 0.5 1 1.5 2 2.5

spit 1

spit 2

spit 3

artefact count

 
Artefact 
types/materials 

Material/ 
type 

Proximal 
flake 

Total

silcrete 2 2 
total 2 2  
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Trench name B1 
Location:   589080  5809210 
AHD level 59m 
Slope category 2 
Depth of excavation 16cm - 23cm 
Description and 
evidence of 
disturbance 

Mechanically excavated trench. 
 
This trench was shallow, with a relatively thin layer of sand (grey to lighter 
grey overlying a more compact and pebble-rich layer of near-white sand) 
overlying compact sandy clay. 
 
Plant roots, or traces of then, visible throughout the excavated trench. 

Section drawing: 
 

 
Photo: 
 

 
Vertical distribution of 
artefacts 

No artefacts were found in this trench. 

Artefact 
types/materials 

N/A 

compact sandy clay 
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Trench name B2 
Location:   589111  5809086 
AHD level 47m 
Slope category 3 
Depth of excavation 74cm - 78cm 
Description and 
evidence of 
disturbance 

The first 1mx1m of this trench was manually excavated to a depth of 40cm 
(4 spits).  The remainder was mechanically excavated. 
 
Soft sandy soil becoming more compact and stony at about 60cm below the 
current ground surface.  Frequent plant roots throughout most of the 
excavated trench, particularly bracken fern roots in the upper 50cm. 

Section drawing: 
 

 
Photo: 
 

 
Vertical distribution of 
artefacts 

No artefacts were recovered from this trench. 

Artefact 
types/materials 

N/A 
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Trench name B3 
Location:   589140  5808970 (23m north of original point which was considered to be 

too steep for safety) 
AHD level 41m 
Slope category 4 
Depth of excavation 40cm - 52cm 
Description and 
evidence of 
disturbance 

This trench was machine excavated only. 
Sandy soil  - upper dark grey loamy sand topsoil over a lighter grey/brown 
sand which grades to a darker grey with increasing quartz pebble content.  
The lowest unit is more compact and stony. 
 
Plant roots/decomposed roots visible throughout the trench, but particularly 
common in the upper 40cm.  

Section drawing: 
 

 
Photo: 
 

 
Vertical distribution of 
artefacts, and type 

A single possible artefact (one quartz fragment) was found in spit 5 of this 
trench. See discussion in main text. 
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Trench name C1 
Location:   588990  5808970 
AHD level 45m 
Slope category 3 
Depth of excavation 100cm - 118cm 
Description and 
evidence of 
disturbance 

The first 1mx1m of this trench was manually excavated to a depth of 40cm.  
The remainder was machine excavated. 
 
Grey to light yellow/brown sandy soils with increasing quartz pebble from 
roughly 50cm below the current ground surface.  Excavation was halted in a 
soil unit comprised of more compact brown sand containing hard nodules 
and frequent quartz pebble. 
 
Roots/decomposed roots were common throughout the excavated trench.    

Section drawing: 
 

 
Photo: 
 

 
Vertical distribution of 
artefacts 

artefact count

0 1 2 3 4 5 6

spit 1

spit 2

spit 3

spit 4

spit 5

spit 6

spit 7

spit 8

spit 9

spit 10

spit 11

artefact count

 
Artefact 
types/materials 

Material/ 
type 

Fragment
 

Total

silcrete 3 3 
total 3 3 

 
Some of the artefacts in this trench are considered to be possible artefacts 
only (see artefact discussion in main report). 
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Trench name C2 
Location:   588892  5808930 
AHD level 54m 
Slope category 2 
Depth of excavation 67cm - 79cm 
Description and 
evidence of 
disturbance 

This trench was excavated by machine only. 
 
Sandy soils with increasing amount of quartz pebble with depth from 
roughly 50cm below current ground surface.  Quartz pebble concentration 
encountered at about 50cm below current ground surface. 
 
Charcoal flecks/pieces and decomposed/decomposing tree roots noted 
throughout the trench and visible in the trench base. 

Section drawing: 
 

 
Photo: 
 

 
Vertical distribution of 
artefacts 

artefact count

0 1 2 3 4 5 6

spit 1

spit 2

spit 3

spit 4

spit 5

spit 6

spit 7

spit 8

artefact count

 
Artefact 
types/materials 

Material/ 
type 

Complete 
flake 

Proximal 
flake 

Distal 
flake 

Fragment Total 

silcrete 2 2 1 2 7 
total 2 2 1 2 7  
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Trench name D1 
Location:   588940  5808885 
AHD level 52m 
Slope category 3 
Depth of excavation 72cm - 78cm 
Description and 
evidence of 
disturbance 

A 1m x 1m portion of this trench was initially manually excavated to a depth 
of 40cm (4 spits) below ground surface.  The remainder of the trench was 
excavated by machine. 
 
Soils were generally sandy grading from grey loamy sand to lighter grey 
sand and then to a light brown/yellow, then orange, sand in which quartz 
pebble (1cm to 3cm maximum dimension) became increasingly abundant 
with depth.   
 
Traces of burnt and decomposed roots were visible throughout most of the 
excavated trench. An ant’s nest was encountered near the base of spit 2 
(20cm below current ground surface) during the manual excavation.  
Fragments of brown bottle glass were found in spit 2.  

Section drawing: 
 

 
Photo: 
 

 
Vertical distribution of 
artefacts 

No artefacts were found in this trench. 

Artefact 
types/materials 

N/A 
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Trench name D2 
Location:   589050  5808860 
AHD level 47m 
Slope category 2 
Depth of excavation 48cm - 65cm 
Description and 
evidence of 
disturbance 

This trench was excavated entirely by machine. 
 
Soils were sandy and consisted of an upper topsoil unit of loamy grey sand 
overlying a lighter grey sand which grades into a light brown/yellow sand 
containing occasional harder sandy nodules.  Orange/brown clay sits under 
this. 
 
Again roots and decomposed roots were common in the trench, particularly 
in the upper 40cm of sediment, although the remains of a larger root was 
visible on the base of the trench (see photo). 

Section drawing: 
 

 
Photo: 
A portion of the trench 
D2 section.  Note 
decomposing root 
near base of range 
pole. 

 
Vertical distribution of 
artefacts 

No artefacts were recovered from this trench. 

Artefact 
types/materials 

N/A 
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Trench name D3 
Location:   589125  5808755 
AHD level 39m 
Slope category 4 
Depth of excavation 30cm - 47cm 
Description and 
evidence of 
disturbance 

This trench was machine excavated. 
 
Sandy soil as elsewhere, but in this trench pebble was present from the first 
spit onwards and the quantity of pebble/stone increased at about 30cm 
below current ground surface.  A relatively solid clay layer was encountered 
at about 40cm. 
 
Roots/decomposed roots and possible animal burrows were visible 
throughout the excavated sediment.  A probable posthole was cut by the 
trench excavation and is clearly visible in the northern section of the trench 
(see photo).  As the ‘top’ of this hole appeared 20cm under the current 
ground surface, it would appear likely that the upper 20cm of sediment has 
been mixed or reworked in relatively recent times. 

Section drawing: 
 

 
Photo: 
 

 
Vertical distribution of 
artefacts 

No artefacts were found in this trench. 

Artefact 
types/materials 

N/A 
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Trench name E1 
Location:   588915  5808590 
AHD level 51m 
Slope category 1 
Depth of excavation 115cm - 133cm 
Description and 
evidence of 
disturbance 

Machine excavated trench. 
 
Deep sandy deposit.  Pebble, mainly quartz, was first noted at about 50cm 
below the current ground surface and was found to be commonly present in 
the more coarse light brown sand that made up the lower half of the 
excavated sediment.  While this more coarse sand also contained 
occasional harder nodules of sandy clay neither a solid clay base nor a 
more concentrated pebbly layer (at which excavation had been halted in 
other trenches) was encountered in this trench. 
 
As with other trenches traces of decomposed plant roots were relatively 
common here. 

Section drawing: 
 

 
Photo: 
 

 
Vertical distribution of 
artefacts 

artefact count

0 1 2 3 4 5 6

spit 1

spit 2

spit 3

spit 4

spit 5

spit 6

spit 7

spit 8

spit 9

spit 10

spit 11

spit 12

artefact count

 
Artefact 
types/materials 
 

Material/ 
type 

Complete 
flake 

Total

silcrete 1 1 
total 1 1  
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Trench name E2 
Location:   588885  5808706 
AHD level 47m 
Slope category 1 
Depth of excavation 87cm - 91cm 
Description and 
evidence of 
disturbance 

This trench was mechanically excavated. 
 
Sandy soils grading from dark to light grey, becoming light brown at 40 to 
50cm below current ground surface.  At 85cm more compact sand 
containing hard sandy nodules and stone was encountered - excavation 
ceased within this layer. 
 
Small roots were visible throughout the excavated trench, and one large (up 
to 10cm across) burrow was noted. 

Section drawing: 
 

 
Photo: 
 

 

Vertical distribution of 
artefacts 

No artefacts were found in this trench. 

Artefact 
types/materials 

N/A 
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Trench name E3 
Location:   588856  5808822 
AHD level 53m 
Slope category 3 
Depth of excavation 63cm - 70cm 
Description and 
evidence of 
disturbance 

The first 1mx1m of this trench was manually excavated to a depth of 30cm 
(3 spits) the remainder was excavated by machine.  Soils in this location 
were found to be generally sandy and ranged from an upper unit of 
relatively dark grey loamy sand followed by lighter grey/brown sand which 
became increasingly stony (small quartz pebble) and contained increased 
quantities of hard sandy clay nodules with depth.  A fairly consistent 
orange/brown clay base was reached at about 65cm below the current 
ground surface. 
 
There is evidence of disturbance to the natural stratigraphy in part of the 
trench where a concentration of charcoal pieces and flecks, oxidised soil, 
patches of clayey sand and some decomposed wood suggests that a trees 
stump or roots may have been burnt and uprooted, or some similar event 
has occurred. 

Section drawing: 
Disturbed portion of 
trench (west section) 

 
Photo: 
Section of disturbed 
portion of trench (west 
side). 
 
Section of less 
disturbed portion of 
trench (east side) 
although charcoal 
staining in still evident. 

 
 

 
Vertical distribution of 
artefacts 

No artefacts were recovered from this trench. 
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Artefact 
types/materials 

N/A 
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Trench name E4 
Location:   589020  5808648 
AHD level 42m 
Slope category 4 
Depth of excavation 47cm - 67cm 
Description and 
evidence of 
disturbance 

This trench was mechanically excavated. 
 
Sandy sediment changing from dark grey to a light yellow/brown sand.  
Some quartz pebble noted in sand at a depth of 45cm below current ground 
surface - this increases in quantity with depth.  Excavation was halted when 
a more compact clayey sand was reached. 
 
Possible burrow or roots (dark stained sand) noted throughout the trench as 
was a near-vertical patch of charcoal stained soil which was interpreted as 
the probable remains of a burnt root or stump.  One large decomposing root  
was noted near the base of the trench (see photo). 

Section drawing: 
 

 
Photo: 
Note decomposing 
root in the bottom left 
of the photo. 

 
Vertical distribution of 
artefacts 

artefact count
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spit 2

spit 3

spit 4

spit 5

spit 6

spit 7

artefact count

 
Artefact 
types/materials 

Material/ 
type 

Complete 
flake 

Proximal 
flake 

Medial 
flake 
 

Core
 

Total 

silcrete 2    2 
quartz   1 1 2 
chert  1   1 
total 2 1 1 1 5  
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Trench name E5 
Location:   589016  5808571 (Hand Held GPS))  Trench relocated as original was 

placed in the nearby house yard.  New location in 26m from the cattleyard 
fence with a compass bearing of 349O back to the star picket at the trench 
E4 location. 

AHD level 45m 
Slope category 2 
Depth of excavation 90cm - 110cm 
Description and 
evidence of 
disturbance 

This trench was mechanically excavated. 
Sandy sediment containing very little stone or pebble, grading from grey to 
light brown in colour.  More compact orange clayey sand containing hard 
nodules encountered at about 100cm below ground surface. 
Roots/decomposed roots and/or animal burrows visible through the 
excavated sediment. 
 

Section drawing: 
 

 
Photo: 
 

 
Vertical distribution of 
artefacts 

artefact count
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spit 2
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Artefact 
types/materials 

Material/ 
type 

Complete 
flake 

Fragment
 

Total

silcrete  1 1 
quartzite 1  1 
total 1 1 2  
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Trench name E6 
Location:   588997  5808372 (Hand Helf GPS)  This trench was moved as the original 

location was deemed too steep to work safely.  It is located 19.5m north of 
the southern fenceline and 10.8m west of the eastern fenceline. 

AHD level 41m 
Slope category 3 
Depth of excavation 92cm - 119cm 
Description and 
evidence of 
disturbance 

This trench was mechanically excavated. 
 
Deep trench with sandy soils.  The dark grey loamy sand is here a much 
thicker horizon than elsewhere, continuing to a depth of over 50cm before 
grading into a light brown sand.  Excavation was halted once we had 
excavated into a more compact brown/orange sand containing hard sandy 
nodules. 
 
As elsewhere, roots/decomposed roots and possible burrows were common 
through most of the trench. 

Section drawing: 
 

 
Photo: 
 

 
Vertical distribution of 
artefacts 

No stone artefacts were found in this trench. 

Artefact 
types/materials 

N/A 
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Trench name E7 
Location:   588835  580501 
AHD level 45m 
Slope category 2 
Depth of excavation 57cm - 72cm 
Description and 
evidence of 
disturbance 

This trench was mechanically excavated. 
 
Sandy soil, as elsewhere, with harder sandy clay nodules appearing at 
about 50cm below the current ground surface and a more solid compact 
sediment encountered a short distance below. 
 
Frequent bracken fern roots, particularly in upper spits (up to 30cm below 
current ground surface). 
 

Section drawing: 
 

 
Photo: 
 

 
Vertical distribution of 
artefacts 

artefact count
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Artefact 
types/materials 

Material/ 
type 

Distal 
flake 

Total 

quartz 1 1 
total 1 1  
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Trench name E8 
Location:   588810  5808432 (Hand-held GPS)  This trench was relocated upslope of 

the original location which was deemed to be too steep for safety.  Original 
peg is 62m away (compass bearing 231O). 

AHD level 40m 
Slope category 4 
Depth of excavation 30cm - 34cm 
Description and 
evidence of 
disturbance 

This trench was mechanically excavated. 
 
Sandy soils - dark grey loamy sand topsoil over a lighter grey sand.  This 
lower grey sand contains some quartz pebble which increases in quantity 
with depth.  Orange sandy clay encountered at about 35cm below the 
current ground surface. 
 
Small plant roots throughout. 

Section drawing: 
 

 
Photo: 
 

 
Vertical distribution of 
artefacts 

artefact count

0 1 2 3 4 5 6

spit 1

spit 2

spit 3

artefact count

 
Artefact 
types/materials 

Material/ 
type 

Fragment Total 

silcrete 1 1 
total 1 1  
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Trench name G1 
Location:   588491  5808569 (hand held GPS) 
AHD level 55m 
Slope category 1 
Depth of excavation 30-34cm 
Description and 
evidence of 
disturbance 

Soils are sandy, consisting of grey loamy sand for the upper 10-20cm over 
a lighter coloured grey/brown sand containing some quartz pebble.  This, in 
turn, overlies a compact orange/brown sandy clay. 
 
Located on relatively flat land on hilltop.  Large number of tree stumps in the 
surrounding area suggests that this area has not been ploughed in the past.  
There was, however, evidence of disturbance by tree roots in the form of 
charcoal-stained sediment and ‘root holes’ consisting of loose sand 
charcoal and decomposed/decomposing wood. 
 

Section drawing: 
 

 
Photo: 
 

 
Vertical distribution of 
artefacts 

 
Artefact 
types/materials 

Material/ 
type 

Complete 
flake 

Proximal 
flake 

Distal 
flake 

Medial 
flake 

Split 
flake 

Core Tool Fragment Total 

silcrete 5 4 2 2 1 1 1 3 19 
total 5 4 2 2 1 1 1 3 19  
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Trench name G2 
Location:   1m, 70Ofrom G1 
AHD level 55m 
Slope category 1 
Depth of excavation 27cm – 33cm 
Description and 
evidence of 
disturbance 

Sandy soils.  Grey sandy loam containing little or no stone overlying lighter 
grey sand containing increasing amounts of quartz pebble with depth.  An 
uneven surface of compact clayey sand formed the base of the trench. 
 

Section drawing: 
 

 
Photo: 
 

 
Vertical distribution of 
artefacts 

 
Artefact 
types/materials 

Material/ 
type 

Complete 
flake 

Proximal 
flake 

Split 
flake 

Fragment Total 

silcrete 2 1 1 1 5 
total 2 1 1 1 5  
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Trench name G3 
Location:   588515  5808558 (29m, 70o from southern peg on fenceline) 
AHD level 54m 
Slope category 2 
Depth of excavation 19cm-28cm 
Description and 
evidence of 
disturbance 

Sandy soils. Grey, stone-free sandy loam overlying lighter grey sand containing 
increasing amounts of quartz pebble with depth and becoming more compact.  
Very compact sand containing nodules of sandy clay at the base of the trench. 
 

Section drawing: 
 

 
Photo: 
 

 
Vertical distribution of 
artefacts 

No artefacts were found in the trench. 

Artefact 
types/materials 
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Trench name G4 
Location:   50m and 240o to fence at same peg at G1, G2 
AHD level 53.5m 
Slope category 3 
Depth of excavation 30cm-38cm 
Description and 
evidence of 
disturbance 

Grey loamy sand overlying lighter grey/brown sand containing frequent 
quartz pebble.  This sand overlies a very compact pebbly sand. 

Section drawing: 
 

 
Photo: 
 

 

Vertical distribution of 
artefacts 

No artefacts were found in this trench. 

Artefact 
types/materials 
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APPENDIX 5 – STONE ARTEFACTS REPORT 
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Introduction 
 

This report forms a brief description of the artefacts recovered during the course of 
the subsurface testing program described in the main report. The aim of this report 
was, in the main to discuss the following: 

• Quantity of stone, by counts and weight; 

• Suspected origin of the stone (whether from quarries where the rock is in 
place, or dispersed along riverbeds); 

• Identification of the artefacts; 

• Interpretation of finished implements among the artefacts, including function 

of the implements and what they indicate about how the makers lived; 

• Patterns in spatial and chronological distributions of the artefacts; 

• Age of the artefacts; and 

• Archaeological research potential and significance of the site. 

 

Summary description of assemblage 
A total of fifty-two stone artefacts, weighing a total of 124.6g, were found during 
the test excavations. Table 1 provides a summary of artefact types and raw 

materials.  It should be noted that 5 artefacts are considered to be of uncertain 
status: LE13 is a fragment of quartz pebble which may have been broken by 
chance; LE29, LE30 and LE31 are all of the same material, tentatively identified as 
silcrete, and all display unusual fracturing – the appearance on conchoidal fracture 

without any complete scars; LE10 is a ‘silcrete’ fragment with one steep edge 
showing some irregular  flaking/damage which has occurred at differing times as 
some of these scars have smoothed edges while others, by contrast, appear 
relatively fresh (plate 1). There exists the possibility that this edge damage 

happened by chance and is not cultural. 

Refer to Attachment 1 for catalogue of artefacts recovered.  
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Plate 1.   

 

Table 1 – Artefact types and raw materials  

Material type Chert Quartz Quartzite Rhyolite? Silcrete Uncertain Total Number 
showing 
possible use/ 
retouch 

Complete 
flake 

  1 1 12 2 16(31%) 1 (6%) 

Proximal 
flake 

1 1   8  10(19%) 1 (10%) 

Medial flake  1   2  3 (6%)  

Distal flake  1  1 3  5 (10%)  

Longitudinal 
split 

 1   2  3 (6%)  

Complete 
tool 

    1  1 (1%) 1 (100%) 

Core  1   1  2 (4%)  

Fragment  1   11  12(23%) 1 (8%) 

Total 1 
(1%) 

6 (12%) 1 (1%) 2 (4%) 40 
(77%) 

2 (4%) 52 4 (8%) 
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As Table 1 shows, complete flakes were the most common artefact type recorded, 
making up 31% of the excavated assemblage, and silcrete117, at 77% of the total, was 
the most common raw material type. Artefacts described here as ‘fragments118’ 
made up the next most common category of artefact type (23%). Broken flakes and 

a single core were also present in the excavated trenches. Four artefacts were 
considered to exhibit definite or possible traces of retouch/use – this number 
includes a small silcrete thumbnail scraper, the only formal tool present in the 
assemblage (plate 2). 

 

 

 

 

 

 

Plate 2.  

 

Most recorded complete flakes were irregular in shape (38%, or n=6), although 
broad/expanding and intermediate flakes were also common (each made up 25%, or 

n=4, of the complete flake assemblage). Flakes classed as blades were the least 
common type, numbering only 2, or making up 12% of the complete flake 
assemblage, although a distal flake found in trench C2, and a proximal flake from 
trench A2are also clearly blades. 

 

 

                                                 
117 Identified artefact raw material types should be considered here to be tentative in that they have not been confirmed by a 
geologist.  As Bird and Frankel have noted, silcrete may be ‘easily confused with other rock types’ (2005: 16). 
118 Artefacts classed as fragments are those which show some signs of angular fracture but on which neither the hallmarks of 
a flake or core are present. They are in this instance considered to be possible artefacts, but there remains the possibility that 
they have been fractured by natural or agricultural processes. 
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Comparisons between trenches 
 

Artefact counts/densities 

 

 

 

 

 

 

 

 

 

Figure 1 – Comparison of artefact counts and densities119 of excavated trenches 

 

Stone artefacts were found in 11 (or 50%) of the 22 test excavation trenches. The 
mean artefact density in excavated trenches was 1.7 recovered artefacts per 
excavated metre square.  In those trenches containing artefacts, artefact densities 

ranged between <1 artefact per metre square (0.3m2) and 19 artefacts per metre 
square. 

Trenches G1 and G2 contained the highest density of artefacts at 19 per m2 and 5 
per m2 respectively.  Considering the spatial proximity of these trenches (they were 

located only 1m apart) this relatively large difference is interesting, but whether it 
is a reflection of spatial variation in the use of the area by people or it is a result of 
the post-depositional movement of displacement of artefacts cannot be 

                                                 
119 Note that artefact total numbers and per m2 densities for some trenches vary because trench sizes were greater 
than 1m2 – see main report. 
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determined with the information currently available.  Further open-area 
excavation work may be able to shed some light on this. 

 

Raw materials 

Figure 2 provides an indication of the distribution of artefact raw materials over 
the site. 

 

 

 

 

 

 

 

 

 

Figure 2 – Distribution of raw materials 

 

Silcrete120, at 77% of the total, was the most common raw material type found.  
Interestingly trenches associated with the highest artefact counts (trenches G1 and 

C2) contained only silcrete, as did G2, the second highest density trench. 

At least 35% (n=18) of the recorded artefacts retain some cortex - in most instances 
78% (or n=14) this was ‘pebble’ or water worn/rolled cortex , suggesting that the 

raw materials used for artefact manufacture were sourced from fluvial deposits - 
most likely local rivers and streams. 

                                                 
120 Identified artefact raw material types should be considered here to be tentative in that they have not been confirmed by a 
geologist.  As Bird and Frankel have noted, silcrete may be ‘easily confused with other rock types’ (2005: 16). 
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Flakes and flake attributes 

As mentioned above, the majority of the excavated complete flakes consist of 
flakes of irregular shape, although intermediate and expanding or broad flakes are 
also common.  Only two complete blades were found – the lack of blades or long 

narrow flakes is reflected by a mean flake elongation (flake axial length divided by 
axial width) of 1.2. 

Most of the excavated flakes are smaller than 2cm in length – mean axial length is 

18.6mm (SD=7.6) while minimum length is 8.5 and maximum length is 33.9mm. 

 

 

 

 

 

 

 

 

Figure 3 – Complete flake types by trench 

 

The majority of recorded flake terminations (on complete and distal flakes) were 
feather or hinge terminations.  The sole abrupt/axial termination was recorded on 

a silcrete flake located in trench C2. 
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Figure 4 – Flake termination types by trench 

The majority of flakes and proximal flakes have platforms recorded as flat (n=11 or 

44%), but flaked (n=7 or 28%) and crushed/missing (n=5 or 20%) platforms are also 
common.  A series of small flake scars are visible on the platform of the single 
formal tool found in the assemblage (the thumbnail scraper from trench G1) – it has 
been recorded as the sole facetted platform in the assemblage. 

 

Cores 

Two cores were found during the excavations.  One consists of a unidirectional 

silcrete blade core from trench G1.  The second is a small quartz bipolar core from 
trench E2.  Bipolar flaking is considered to have been employed generally in 
instances when raw material conservation is required, or when the core is too small 
to feasibly be flaked by freehand percussion121.  It also appears to have been a 

commonly used method for knapping quartz in Aboriginal Australia122. Lomax noted 
that quartz artefacts in the Gippsland Lakes region were commonly knapped using 
the bipolar technique123. 

                                                 
121 See Hiscock 1996, also Bird and Frankel (2005: 25) found that bipolar knapping was the dominant core type found in 
excavations of material spanning 20,000 years of occupation of Gariwerd/the Grampians, and was used on both locally 
available and imported stone.  The general reduction sequence identified at Gariwerd by Bird and Frankel involved bipolar 
reduction as the final stage of the sequence (ir it was used on smaller, already worked cores). 
122 Holdaway and Stern 2004: 116. 
123 Lomax n.d.: section 8. 
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Tools 

As mentioned above, the only formal tool found in the assemblage is a silcrete 

thumbnail scraper found in trench G1.  Although sometimes considered to be a 
“chronological marker for the appearance of the Australian small-tool tradition” in 
Victoria thumbnail scrapers have been recovered from Pleistocene deposits at 
Keilor124. The general dearth of formal tools, and therefore of possible chronological 

markers in the assemblage means that, in the absence of stratigraphy, it is virtually 
impossible to assign a probable date or time frame to the assemblage. 

Three other artefacts in the assemblage show evidence of margin damage which 
may be an indication of their having been used as tools, or may the result of post-

depositional damage.  These artefacts are from trenches A2, E5 and G1.  In each 
case the damage is restricted to a small area and is slightly irregular which may 
indicate post-depositional damage.  Certainly studies of artefacts from cultivated 
fields have shown that plough-damage can result in a range of stone artefact edge-

damage morphologies125.  For this reason the identification of these artefacts as 
tools, and also of LE10 as an artefact (see above) is uncertain. 

 

Post-depositional movement and flake breakage 
It was noted during the excavation that the majority of artefacts were found at the 
same depth or level as the appearance of quantity of small, generally quartz, but 
also other stone, pebbles.  In general this was at the base of upper levels of stone-
free sand or loamy sand.  In some cases artefacts were found at considerable 

depth. This most likely indicates that there has been some downward movement of 
artefacts through the upper more loose and generally sandy sediment and that the 
current level (below ground surface) of the artefacts is a result of post-depositional 
displacement. 

The effects of bioturbation, uprooting of trees126 during clearing and the probable 
past ploughing of portions of the study area combine to limit the probability that 

                                                 
124 Holdaway and Stern 2004: 235. 
125 Mallouf 1982 
126 The amount of disturbance to soil and sediments caused by the natural process of tree uprooting varies according to both 
the tree and the soil/sediment types (Schaetzl et al 1990) but would have the obvious result of shifting the positions of 
artefacts.  
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the artefacts recovered during the test trench excavations are in situ. It would 
seem probable that artefacts have been displaced from their original locations to 
some degree. The severity of this displacement is difficult to measure and may 
have varied across the study area. The presence of a conjoined pair of artefacts in 

trench A1 suggests that, in some places at least, displacement has not been severe 
although the recovery of these artefacts from trench ‘clean-up’ means that it was 
not possible to assess potential vertical displacement. 

Past clearing and land-uses suggests that there has been disturbance of much, if 
not all of the ground surface in the study area since European settlement. The 
clearing of vegetation and subsequent ploughing for cultivation would have 
disturbed the upper 150-200mm of soil.  It may be notable that the area 

surrounding trenches G1 and G2 has evidently not been completely cleared or 
ploughed as the ground surface here is dotted with the stumps of dead trees. 

In addition to the effects of past and present land use, the potential effect of 

natural post-depositional processes, such as bioturbation must be considered. 
Studies have suggested that bioturbation and other post-depositional processes 
often result in artefact size-sorting, but the artefact size-classes influenced by 
these processes will vary according to the main agent of disturbance. The upward 

displacement of smaller objects and the downward displacement of larger ones 
appears to be the common result of disturbance caused by burrowing fauna, but 
the type of fauna, and most importantly the size of its burrows will decide the 
difference between ‘smaller’ and ‘larger’ artefacts.127. Balek has summarised the 

findings of several studies: 

Through burrowing and mounding, artefacts can become displaced 
and sorted vertically by size thereby destroying stratigraphic 
integrity. Generally artifacts (stones) whose diameters are less than 
the diameter of the burrows of soil fauna may be translocated 
upward and deposited in mounds…Artifacts whose diameters are 
larger than the diameter of the burrows gradually become buried or 
gravitationally displaced downward to the lower depth of major 
biologic activity where they may become concentrated to form 
pseudo-artifact horizons128. 

                                                 
127 e.g. Armour-Chou and Andrews 1994; Bocek 1986; Erlandson 1984 
128 Balek 2002: 46 
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Certainly there existed evidence of bioturbation in excavated trenches. In most 
instances this evidence took the form of trees roots (unsurprisingly considering that 
portions of the study area have only been recently cleared of tree cover), or 
decomposed tree root remains (Figure 12 to 15 of the main report). In some 

instances there was visible charring and charcoal around these roots/root remains - 
this and frequent patches and pieces of charcoal present in excavated soil profiles 
was interpreted as most likely being the result of stump-burning during land 
clearing. 

Suspected signs of heat fracture129were noted on a few artefacts from trenches C2 
and G1 but again whether this is related to the Aboriginal occupation of the site (ie 
from campfires or the deliberate heat-treatment of artefacts), or was caused by 

natural bushfires or post-contact land clearing (ie stump burning) is uncertain. 

As noted above, the area surrounding G1 and G2 does not appear to have been 
completely cleared and ploughed, unlike much of the rest of the study area.  

Interestingly, however, the proportion of transversely broken flakes to complete 
flakes (1.5 snapped flake pieces to 1 complete flake) is higher in those trenches 
than for other, possibly ploughed parts of the study area (0.9 snapped flake pieces 
to 1 complete flake).  Again, whether these flakes were snapped during and as a 

result of the Aboriginal occupation of the site (ie by trampling) or by post-
depositional disturbance is unknown and in any case the small overall number of 
artefacts makes the reliability of any apparent pattern uncertain. 

 

Consideration of the archaeological research potential and 
significance of the site. 
Discussions regarding the archaeological significance of a site generally focus on 

the rarity or representativeness of the site, and the degree to which it can be 
considered to be intact. 

On the whole, the recorded artefacts appear to be similar in material and type to 
relatively recently recorded artefact scatters in the local area (eg the Hoggs Lane 

and Ostler Road sites). The recorded assemblage would also seem to conform to 

                                                 
129 Exposure to intense heat or fire can cause crazing, cracking and potlidding of fine-grained stone.  Temperatures required to 
cause such damage vary between types of stone.  Differing conditions, eg the rate of heating and cooling, will also have a 
bearing on the potential damage sustained from heating (eg see Luedtke 1992, Purdy 1975). 
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Lomax’s prediction that smaller flake sites, quartz workshops and isolated artefacts 
composed of local gravels and quartz would be found on ridgelines, spurs and near 
waterways in the ‘hills’ landform unit surrounding the Gippsland Lakes130. 

The artefacts in this site are not considered to be in situ – the noted tendency for 
artefacts to occur at similar levels to naturally-occurring stone suggests that the 
current depth of the artefacts is a reflection of post-depositional processes rather 
than of the chronological age of the artefacts.  Given that much of the area of the 

site has been cleared and possibly ploughed in the past it is also likely that the 
horizontal131 as well as the vertical integrity of the site has been harmed, although 
the presence of a conjoined pair of artefacts in trench A1 suggests that this 
disturbance may have not been severe.  Also the location surrounding trenches G1 

and G2 may not have been cleared and ploughed and may therefore have greater 
horizontal integrity (although natural processes such as the uprooting of trees may 
still have had an impact on this area. 

The entire study area has been interpreted as a single site, primarily on the basis 
that any division of the area into discrete ‘sites’ would be arbitrary considering 
that given the apparent lack of stratigraphy there exists no basis by which to 
determine whether artefacts in apparent spatial association are also temporally 

associated.   

The main report contains a discussion of artefact distribution over the landscape in 
relation to such factors as distance from water and landform type or slope.  The 
analysis detailed in the report was not able to draw any clear conclusions regarding 

the influence of these factors on artefact distributions.  The results of the 
subsurface testing do suggest that there exists variation in artefact densities across 
the area.  To what degree this might be a result of variability in the use of space 
across this area (and an accurate reflection of artefact discard by people) or to 

what degree it may, instead, be the result of post-depositional movement is 
uncertain.  Although it would seem unlikely that the artefacts within this site could 
be considered to be in a stratified context, here is the potential for some spatial 
integrity to remain, particularly in the apparently uncleared area surrounding G1 

and G2.   

                                                 
130 See section 5 of the main report. 
131 See Odell and Cowan 1987. 
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INTRODUCTION 

Crossco Consulting Pty Ltd, Engineering and Environmental Consultants has been requested 
by Merrangbaur Heights Pty Ltd to prepare a traffic engineering assessment for the proposed 
residential subdivision located at Stirling Drive, Lakes Entrance. 

A summary of my professional qualifications and experience which qualifies me to comment 
on the traffic implications of this proposal are included in Appendix 1. 

This report is based on the removal of the retirement village from the overall Merrangbaur 
Heights development due to market uncertainty and the creation of a vacant balance or 
superlot to be considered on its own merit at the time of a future development application. 
The report addresses various traffic related comments received from referral authorities as 
part of the original application and appraises a proposed access from Lawson Drive. 

In the course of preparing this assessment, the subject site and its environs have been 
inspected, plans of the development examined, and updated traffic data collected and 
analysed as required and discussions held with Council and VicRoads. 

1 Background and Existing Conditions 

1.1 Location and Land Use  

The subject site is located on the south side of Thorpes Lane generally between Palmers 
Road and Stirling Drive as shown in Figure 1.  The site has a frontage of approximately eight 
metres to Thorpes Lane and a connection to Stirling Drive is proposed. 

The residential subdivision is approximately 33ha in size and is generally bounded by 
residential properties to the south and east with farming properties and a transfer station 
located to the north and west.  

Figure 1: Locality Plan 

 

Subject Site 
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The subject site is currently zoned Residential 1 Zone and is located to the east of the 
township of Lakes Entrance.  

1.2 Road Network 

Thorpes Lane is a local road which currently operates as a Collector Road providing access 
from Palmers Road (Colquhoun Road) in the west through to Weekes Road in the east.  In 
the vicinity of the subject site Thorpes Lane provides a pavement width of approximately eight 
metres with gravel shoulders set within a 20 metre wide road reserve, as illustrated in 
Figure 2. 

The subject site currently has access to Thorpes Lane via an 8 metre wide road reserve 
which is used as a single vehicle driveway.  Fully directional access is provided to/from 
Thorpes Lane. 

In the vicinity of the subject site Thorpes Lane has a posted 80km/h speed limit reducing to 60 
km/h towards Stirling Drive. 

Figure 2: Thorpes Lane Looking East Adjacent the Subject Site’s Existing Access 

 

 

  

Existing 
Site Access 
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Lawson Drive is currently a dead end street that has been constructed for a length of 
approximately 40 metres.  Whilst running parallel to two residential properties it does not 
provide any vehicle access to properties at this time. 

An extension of Lawson Drive is currently underway as illustrated in Figure 3 and is part of an 
existing Planning Permit for the Stirling Drive residential subdivision. 

Lawson Drive currently has a pavement width of 9.4 metres with kerb and channel provided 
on both sides. 

The extension of Lawson Drive is being constructed with a pavement width of 9.4 metres with 
kerb and channel on both sides.  A 1.8 metre wide footpath is proposed on the south side and 
a 1.5 metre wide footpath on the north side set within a 20 metre wide road reserve. 

A review of Clause 56.06-8 of the East Gippsland Planning Scheme indicates that with a 
pavement with of 9.4 metres Lawson Drive has been designed as a Collector  
Street – Level 2.   

Figure 3: Lawson Drive Looking West Towards the Subject Site 
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Stirling Drive currently provides access from Thorpes Lane in the north through to residential 
properties in the south.  

In the vicinity of the subject site, Stirling Drive has a 9.5 metre wide pavement providing one 
wide trafficable lane in each direction, set within a 20.5 metre wide road reservation, as 
illustrated in Figure 4. 

Discussions with various parties have indicated that as part of the Stirling Drive subdivision 
VicRoads prohibited the construction of an additional access point onto the Princes Highway 
in line with their access strategy. 

Accordingly, Stirling Drive has been constructed as a Collector Road – Level 2, with a wide 
pavement of over 9.4 metres in accordance with Clause 56.06-8 of the East Gippsland 
Planning Scheme. 

Figure 4: Stirling Drive Looking North Towards Thorpes Lane 

 

1.3 Public Transport  

The subject Site has limited access to Public Transport with the Route 3 bus service operated 
by Lakes Transit providing access from Stirling Drive to the township of Lakes Entrance. 

The Route 3 bus service currently provides four services per day in each direction. 

1.4 Traffic Volumes  

To assess the operation of the existing road network within the vicinity of the proposed 
development a mixture of new turning movement surveys have been undertaken and existing 
traffic volume data has been obtained from previous traffic reports for the following 
intersections: 

 Princes Highway/Weekes Road; 

 Thorpes Lane/Stirling Drive; 

 Thorpes lane/Palmers Road; and 

 Princes Highway/ McCullough Street 

The AM and PM network peak volumes are illustrated in Figure 5. 
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Figure 5: Existing Traffic Volumes - AM and PM Network Peak  
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1.5 Existing Intersection Operations  

To assess the operation of the four critical intersections within the vicinity of the site, the 
existing traffic volumes shown in Figure 5 have been input into SIDRA.  Sidra (Signalised and 
Unsignalised Intersection Design and Research Aid) is a computer package, which provides 
information about the capacity of an intersection in terms of a range of parameters, as 
described below: 

Degree of Saturation (DoS) is the ratio of the volume of traffic observed making a particular 
movement compared to the maximum capacity for that movement.  Various values of degree 
of saturation and their rating are shown in Table 1. 

Table 1: Rating of Degrees of Saturation 

Degree of Saturation Rating 

Up to 0.6 Excellent 

0.6 to 0.7 Very Good 

0.7 to 0.8 Good 

0.8 to 0.9 Fair 

0.9 to 1.0 Poor 

Above 1.0 Very Poor 

95th Percentile (95%ile) Queue represents the maximum queue length, in metres, that can be 
expected in 95% of observed queue lengths in the peak hour. 

Based on the existing road geometry and existing traffic volumes, the results of the analysis 
are presented in Table 2.  

Review of the SIDRA results indicates that the critical intersections within the vicinity of the 
site currently operate within the ‘excellent’ category during both the AM and PM peak periods 
with minimal delays and queues for all approaches.  
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Table 2: Existing Road Network – AM and PM Peak Periods 
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e
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 Leg Movement AM Peak   PM Peak 

DoS Av. Delay 
(seconds) 

95th’ile 
Queue 
(m) 

DoS Av. Delay 
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95th’ile 
Queue 
(m) 
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Palmers 
Road (N) 

Through 0.02 0 0 0.03 0 0 

Left 0.02 11 0 0.03 11 0 

Thorpes 
Lane 

Left 0.11 11 2 0.07 12 1 

Right 0.01 12 0 0.01 13 0 

Palmers 
Road (S) 

Through 0.04 0 1 0.08 0 3 

Right 0.04 11 1 0.08 11 3 
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e
s
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Thorpes 
Lane (E) 

Through 0.02 0 0 0.02 0 0 

Left 0.01 8 0 0.01 8 0 

Stirling Drive Left 0.06 7 1 0.01 7 0 

Right 0.03 7 1 0.03 8 1 

Thorpes 
Lane (W) 

Through 0.02 0 1 0.05 0 2 

Right 0.02 9 1 0.05 9 2 
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  Princes 
Highway (N) 

Through 0.14 0 0 0.13 13 1 

Right 0.02 13 1 0.02 0 0 

Princes 
Highway (S) 

Through 0.07 0 0 0.11 0 0 

Left 0.02 12 0 0.02 12 0 

Weekes 
Road 

Left 0.04 13 1 0.05 13 1 

Right 0.04 13 1 0.05 13 1 
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 McCullough 

Street  
Left 0.01 10 0 0.01 11 1 

Right 0.12 15 3 0.01 16 3 

Princes 
Highway (W) 

Through 0.04 0 0 0.03 12 0 

Left 0.01 12 0 0.07 0 0 

Princes 
Highway (E) 

Through 0.13 0 0 0.11 0 0 

Right 0.01 12 0 0.01 13 0 
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3 Proposed Development  

3.1 General 

It is proposed to develop the subject site as a residential development comprising 186 
residential lots and one larger super lot which will form part of a future development 
application. 

An indicative development plan is shown in Figure 6.  

Figure 6: Indicative Development Schedule  
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3.2 Access 

The subject site has a narrow 8 meter wide frontage to Thorpes Lane and direct access onto 
Lawson Drive which is currently under construction. 

Given that it is not practical to provide access onto Thorpes Lane (without land acquisition) 
due to the narrow frontage it is proposed to provide direct access to the subdivision via 
Lawson Drive. 

Direct road access to Palmers Rd to the west will require acquisition of third party land and 
construction of significant infrastructure not required for the proposed subdivision. However, 
consideration should be given in the design of the subdivision to provide possible access and 
connectivity in association with future development of the third party land.  To facilitate this 
access two possible road connections have been included in the development proposal as 
shown in Figure 7. 

Whilst one or more of these access points may be considered desirable they are not 
necessary for this development.   

Figure 7: Indicative Access  
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4 Traffic Considerations  

4.1 Traffic Generation 

Surveys undertaken by other traffic consultancies indicate that low density residential 
subdivisions typically generate between 6.1 and 8.5 vehicle movements per dwelling per day 
with 10% of daily volumes occurring in the AM and PM peak periods. 

This was confirmed during turning movement surveys undertaken at the intersection of 
Stirling Drive and Thorpes Lane on Wednesday 8 February 2012 between 7:30am – 9:30am 
and 4:00pm – 6:00pm. 

Stirling Drive is currently the only access to the Striling Drive Subdivision a subdivision 
comprising 156 residential allotments of which 123 contained residential dwellings.  

During the network peak periods the subdivision generated 0.63 movements per dwelling in 
the AM peak period (8:15am – 9:15am) split 17% in bound and 83% out bound and 0.71 
vehicle movements per dwelling in the PM peak period (4:15pm – 5:15pm) split 65% inbound 
and 35% out bound. 

Whilst the AM network peak and development peak coincided the development peak 
occurred between 4:45pm – 5:45pm with 0.78 vehicle movements per dwelling split 68% 
inbound and 32% out bound. 

Conservatively adopting a peak AM and PM traffic generation rate of 0.8 movements per 
dwelling and allowing for up to 200 residential lots, the proposal could generate up to 160 
vehicle movements during the AM and PM peak periods. 

4.2 Traffic Distribution  

During the AM peak it is anticipated that 83% of residential vehicle movements will be 
departures and 17% arrivals.  During the PM peak it is anticipated that 65% of residential 
traffic will arrive and 35% will depart the site.   

Based on the above, a total of 160 vehicle movements are expected to be generated to and 
from the site during each peak hour, as shown in Table 3.  

Table 3: AM and PM Peak Hour Traffic Distribution 

Time In Bound  Out Bound Total 

AM Peak Hour 27 133 160 

PM Peak Hour  104 56 160 

The distribution of traffic onto the road network from the proposed subdivision will be 
dependent on a number of factors including: 

 The purpose of the trip; 

 Access points available to the surrounding arterial network; and 

 Likely trip destination. 

Residentially generated trips can broadly be classified into work, shopping, recreational or 
school based, with research conducted by the Ministry of Transport indicating the following 
break ups applicable to the site: 

 Work      36% 

 Personal/ business/ shopping   34% 

 Social/ recreational    25% 

 School      5% 
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Based on the existing traffic distribution observed within the vicinity of the site it is anticipated 
that development traffic will be distributed to/from the site as follows: 

 South bound (towards lakes Entrance)  80% 

 Northeast bound (towards Nowa Nowa)  15% 

 Northwest bound (towards Colquhoun Road) 5% 

With regards to the intersection of Stirling Drive and Thorpes Lane it was observed that during 
the AM and PM peak periods traffic associated with the existing subdivisions was distributed 
generally as follows: 

     West  East 

AM Peak Period 65%  35% 

  PM Peak Period 70%  30% 

It was also observed that development traffic heading east on Thorpes Lane wishing to 
access the Lakes Entrance Township and beyond generally turned right onto McCullough 
Street before turning right onto the Princes Highway.   

Based on the preceding the anticipated development traffic volumes have been distributed 
onto the adjacent road network as shown in Figure 8. 

In order to allow for the completion of the Sterling Drive Estate vehicle movements associated 
with the remaining undeveloped lots within the estate are shown in Figure 9 and allow for an 
additional 40 lots to be constructed.  Accordingly it is anticipated that the additional 40 lots 
could generate up to 36 vehicle movements during the peak periods.  

The post development traffic volumes are shown in Figure 10.  
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Figure 8: Anticipated AM and PM Development Traffic Volumes 
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Figure 9: Anticipate Additional AM and PM Traffic Volumes from Sterling Drive Estate  
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Figure 10: Post Development AM and PM Development Traffic Volumes 
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4.3 Traffic Impacts  

To assess the impacts of the proposed development on the critical intersections the projected 
traffic volumes illustrated in Figure 10 have been analysis using SIDRA.  The results of the 
analysis are shown in Table 4.  

Table 4: Post Development Intersection Performance – AM and PM Peak Periods 

In
te

rs
e
c
ti

o
n

 Leg Movement AM Peak   PM Peak 

DoS Av. Delay 
(seconds) 

95th’ile 
Queue 
(m) 

DoS Av. Delay 
(seconds) 

95th’ile 
Queue 
(m) 

P
a
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e

rs
 R

o
a

d
/ 

T
h

o
rp

e
s

 L
a

n
e
 

Palmers 
Road (N) 

Through 0.02 0 0 0.03 0 0 

Left 0.02 11 0 0.03 11 0 

Thorpes 
Lane 

Left 0.22 12 5 0.12 12 3 

Right 0.01 12 0 0.02 14 0 

Palmers 
Road (S) 

Through 0.06 0 2 0.15 0 6 

Right 0.06 11 2 0.15 11 6 

T
h

o
rp

e
s

 L
a

n
e

/ 

S
ti

rl
in

g
 D

ri
v

e
 

Thorpes 
Lane (E) 

Through 0.02 0 0 0.02 0 0 

Left 0.01 8 0 0.03 8 0 

Stirling Drive Left 0.20 7 4 0.11 7 2 

Right 0.11 8 3 0.05 9 1 

Thorpes 
Lane (W) 

Through 0.04 0 1 0.12 0 4 

Right 0.04 9 1 0.12 9 4 

S
ti

rl
in

g
 D

ri
v

e
/ 

L
a

w
s

o
n

 D
ri

v
e
 

Stirling Drive 
(N) 

Through 0.03 0 1 0.12 0 4 

Right 0.03 7 1 0.12 7 4 

Stirling Drive 
(S) 

Through 0.05 0 0 0.03 0 0 

Left 0.05 6 0 0.03 6 0 

Lawson 
Drive 

Left 0.13 7 4 0.05 7 1 

Right 0.13 7 4 0.05 7 1 

W
e

e
k

e
s

 R
o

a
d

/ 

P
ri

n
c

e
s

 H
ig

h
w

a
y

  Princes 
Highway (N) 

Through 0.14 0 0 0.13 0 0 

Right 0.03 13 1 0.04 13 1 

Princes 
Highway (S) 

Through 0.07 0 0 0.02 12 0 

Left 0.02 12 0 0.11 0 0 

Weekes 
Road 

Left 0.06 12 2 0.06 13 2 

Right 0.06 12 2 0.06 13 2 

M
c

C
u
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o

u
g

h
 S

t 

P
ri

n
c

e
s
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ig

h
w

a
y

  
 McCullough 

Street  
Left 0.01 10 0 0.01 11 0 

Right 0.20 15 6 0.13 17 3 

Princes 
Highway (W) 

Through 0.04 0 0 0.07 0 0 

Left 0.03 12 0 0.05 12 0 

Princes 
Highway (E) 

Through 0.13 0 0 0.11 0 0 

Right 0.01 13 0 0.01 13 0 

A review of Table 4 indicates that the four critical intersections in the vicinity of the site will 
continue to operate within the ‘excellent’ category during both the AM and PM peak periods 
with minimal delays and queues for all approaches. 

The intersection of Stirling Drive and Lawson Drive is also anticipated to operate within the 
‘excellent’ category during both the AM and PM peak periods with minimal delays and queues 
for all approaches. 
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4.4 Internal Road Network  

Based on the traffic generation as discussed in Section 4.1 and adopting a development yield 
of 200 lots, the anticipated daily traffic volumes at various points throughout the subdivision 
are illustrated in Figure 11  

Figure 11: Anticipated Daily Traffic Volumes 

 

Based on the anticipated daily traffic volumes illustrated in Figure 11 the anticipated road 
hierarchy is illustrated in Figure 12.  

The anticipated road hierarchy is detailed in Table 5 and is based on Clause 56-06.8 of the 
East Gippsland Planning Scheme. 

It is noted the proposed road hierarchy provides sufficient additional traffic volume capacity to 
adequately accommodate additional vehicle movements should an access ultimately be 
constructed to Palmers Road in the west.     

Lawson Drive 

1,600 

600 

820 

200 

240 

200 

140 

ZoeD
54 Thorpes Lane



Road Network and Traffic Management Plan  

   Merrangbaur Heights Pty Ltd 

Crossco  Consulting Pty Ltd    Engineering and Environmental Consultants Page 18 

Figure 12: Anticipated Road Hierarchy  

 

Table 5: Internal Road Hierarchy 

Colour 
Code 

Anticipated 
Daily Traffic 
Volumes From 
Subdivision   
(vpd) 

Road 
Classification 
and Function 

Road 
Reserve 

Recommended 
Carriageway 
Width 

Minimum 
Recommended 
Footway/ 

Typical 
Daily 
Capacity    
(vpd) 

Blue < 1,600 Access Street – 
Level 2 

16.0m 7.0m 1.5m footpath 
on both sides 

2,000 –
3,000 

Green 
(dashed) 

< 850 Access Street 
Level 1 

13.5m 5.5m 1.5m footpath 
on both sides 

1,000 – 
2,000 

Clear < 300 Access Place 7.5 5.5m 1.5m footpath 
on one side 

300 – 
1,000 
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5 Planning Scheme Assessment  

Clause 56 of the East Gippsland Planning Scheme relates to ‘Residential Subdivision’ and 
specifies ‘Objectives’ and ‘Standards’ to meet specified design element criteria. 

With regard to traffic and car parking issues, the most relevant is Clause 56.06; Access and 
Mobility Management, consisting of the following key objectives: 

56.06-1: Integrated Mobility Objectives 
56.06-2: Walking and Cycling Network Objectives 
56.06-3: Public Transport Network Objectives 
56.06-4: Neighbourhood Street Network Objectives 
56.06-5: Walking and Cycling Network Detail Objectives 
56.06-6: Public Transport Network Detail Objectives 
56.06-7: Neighbourhood Street Network Detail Objectives 
56.06-8: Lot Access Objective 

The assessment of the effectiveness of the road network in meeting the above objectives will 
be determined by its ability to provide; 

• A safe and accessible road network; 
• No incentive for through traffic intrusion; 
• Suitable access for emergency and service vehicle access; 
• A low speed traffic environment; 
• A safe and convenient pedestrian and bicycle network; 
• An attractive streetscape with a high level of residential amenity; 
• Safe intersection design, with a preference for T-intersections; and 
• Sufficient room for drainage systems, public utility services and street lighting. 

An assessment of each of the relevant objectives is presented below: 

Clause 56.06-1: Integrated Mobility 

The intent is to achieve an urban design that is permeable and compact that encourages 
walking, cycling and public transport modes, with accessibility to larger activity centres. 

The relatively small scale of the subdivision does not provided substantial opportunity for 
integrated mobility networks to be created, however the subdivision is well serviced by 
footpaths to encourage walking and cycling.   

Furthermore a direct connection has been allowed for in the design (extension of Lawson 
Drive) to any future residential development to the west and additional pedestrian and cycling 
opportunities are possible in the southern portion of the development to land to the west. 

Clause 56.06-2 & 56.06-5: Walking and Cycling 

The intent is to create subdivisions that encourage walking and cycling within the residential 
development, and between surrounding neighbourhoods. 

The road network within the proposed subdivision is suitably designed to encourage both 
pedestrian and cyclist trips within and through the area.  The internal road network has 
footpaths on at least one side of all streets.  The shared on road cycle facilities provides 
access through the estate and pedestrian connectivity is provided to the west with possible 
future linkages. 
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Clause 56.06-3 & 56.06-6: Public Transport Network 

The intent is to encourage the use of existing public transport infrastructure, and to create 
new services that provide links to surrounding activity nodes. 

The public transport servicing the adjacent area is limited to one bus service which operates 
four times per day in each direction.  

As a small residential subdivision, the opportunities to provide a specific provision for public 
transport connections or services are somewhat limited.  Nevertheless, a significant 
proportion of the proposed development is located within 400 metres of Stirling Drive which is 
currently serviced by a bus stops. 

Clause 56.06-4 & 56.06-7: Neighbourhood Street Network 

The intent is to for direct, safe and easy movement through and between neighbourhoods for 
pedestrians, cyclists, public transport and other motor vehicles. 

The proposed internal subdivision roads consist of the three main road types, which generally 
fall under the classification of Access Street Level 2,  Access Street Level 1 and Access Place 
(as specified in Table C1 of Clause 56.06). An Access Place is defined as a minor street 
providing local residential access with shared traffic, pedestrian and recreation use, but with 
pedestrian priority.  An Access Streets Level 1 and Level 2 are defined as a street providing 
local residential access where traffic is subservient, speed and volume are low and pedestrian 
and bicycle movements are facilitated. 

The proposed road network will provide adequate clearances to cater for the access 
requirements of service and emergency vehicles (e.g. typically up to an 8.8m truck). 

The forecast daily traffic volumes for the internal subdivision roads are well within the 
recommended volume limits specified in Table C1 of Clause 56.06 for an Access Place and 
an Access Street Level 1 and Level 2. 

The Access Street Level 1 and Access Street Level 2 allow sufficient capacity to 
accommodate additional vehicle movements should an a direct access ultimately be 
constructed to Palmers Road in the west. 

Clause 56.06-8:  Lot Access 

The intent is to provide for safe vehicle access between roads and subdivision lots. 

All single dwelling lots will have direct access onto the proposed internal road. 

The proposed access arrangements will provide safe and convenient access to individual lots. 
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6 Issues Raised  

A number of comments were received from various stakeholders relating to traffic 
engineering.  These comments are discussed below with the comments shown in bold and 
the response following: 

VicRoads has reviewed the Traffic Impact Assessment and does not agree with the 
distribution.  The conclusion by Traffic Group was reached that 15% of the traffic 
would use the Princes Highway at Weekes Road.  It is of VicRoads opinion that up to 
50% of the lots could use this route. 

As discussed in Section 4.2 it was observed that during the AM and PM peak periods traffic 
associated with the existing subdivisions was distributed generally as follows: 

     West  East 

AM Peak Period 65%  35% 

  PM Peak Period 70%  30% 

It was also observed that development traffic heading east on Thorpes Lane wishing to 
access the Lakes Entrance Township and beyond turned right onto McCullough Street before 
turning right onto the Princess Highway.   

According it is considered that an allowance of 15% of the development traffic accessing the 
intersection of Weekes Road and the Princes Highway to travel north bound is a realistic 
estimation. 

VicRoads has previously received information regarding left turns into Weekes Road 
from princes Highway.  The impacts should be looked at with more scrutiny. 

Following discussions with VicRoads officers to clarify their concerns an inspection of the 
intersection was undertaken. 

The inspection indicated that the intersection of Weekes Road is located at the beginning of a 
left taper associated with two trafficable lanes merging into one lane as shown in Figure 13.  

Figure 13: Princes Highway Looking Towards Weekes Road 
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ZoeD
54 Thorpes Lane



Road Network and Traffic Management Plan  

   Merrangbaur Heights Pty Ltd 

Crossco  Consulting Pty Ltd    Engineering and Environmental Consultants Page 22 

Based on the anticipated distribution of traffic associated with the proposed subdivision it is 
anticipated that traffic traveling along the Princes Highway wishing to access the site from 
Lakes Entrance will turn left onto McCullough Street rather than use Weekes Road. 

Accordingly it is anticipated that the proposed development will have no impact on the 
operation of the left turn from Princes Highway into Weekes Road. 

The provision of a road connection from the subject site to Palmers Road across 
adjacent land to the west of the site.   

As detailed in Section 4.3 traffic generated by the proposed subdivision including additional 
traffic from the Stirling Drive subdivision can be accommodated by the existing road network 
without the need for the connection onto Palmers Road. 

The current development application indicates a road connection from the subject site to 
Palmers Rd in the west across adjacent land which based on the findings of this report is not 
required; the permit applicant may consider amending the permit application to exclude this 
from the application.  
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8 CONCLUSION 

Based on the foregoing it is concluded that: 

 It is proposed to develop the subject site as a residential development comprising 186 
residential lots and one larger super lot which will form part of a future development 
application. 

 Access to the proposed subdivision will be via Lawson Drive, which is currently under 
construction. 

 There is no requirement for direct road access to Palmers Road in the west via third 
party land, consideration has been given in the layout to providing possible access 
and connectivity in association with future development of third party land to the west. 

 The internal road network for the residential subdivision has generally been designed 
in accordance with Clause 56 of the East Gippsland Planning Scheme and consists a 
mix of ‘access places’ and ‘access streets. 

 It is anticipated that the proposed subdivision could generate up to 1,600 vehicle 
movements per day including 160 vehicle movements during both the AM and PM 
peak periods. 

 The anticipated development traffic will be accommodated by the wider road network 
with the critical intersections within the vicinity of the site continuing to operate under 
“excellent” conditions during both the AM and PM peak periods. 
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9 APPENDICES 

9.1 Appendix 1: Profession Qualifications and Experience 

NAME: 

James Brownlie 

ADDRESS: 

Crossco Consulting Pty Ltd 
154 Macleod Street 
Bairnsdale VIC 3875 

PROFESSIONAL QUALIFICATIONS:  

 Post Graduate Degree in Traffic and Transport, Monash University 

 Graduate certificate in Traffic and Transport, Monash University 

 Member of the Victorian Planning and Environmental Law Association (VPELA) 

 Member of the Institute of Transport engineers 

 VicRoads Accredited Senior Road Safety Auditor 

PROFESSIONAL SERVICES: 

 Senior Traffic Engineer – Crossco Consulting Pty Ltd  2012 - Present 

 Principle Traffic Engineer – Sustainable Transport Surveys  2012 – Present 

 Associate – Cardno Victoria     2011 – 2012 

 Associate – Cardno Grogan Richards     2010 – 2011 

 Senior Associate – Ratio Consultants    2008 – 2010 

 Senior Traffic Engineer – Cardno Grogan Richards  2006 – 2008 

 Traffic Engineer – Grogan Richards Pty Ltd    2004 – 2006 

 Traffic Engineer – City of Kingston    2000 - 2004 

AREAS OF EXPERIENCE 

 Car parking and traffic assessments; 

 Traffic advice and assessments of land use and development proposals to planning 
authorities, government agencies, corporations and developers (including major 
residential, retail, commercial, industrial, institutional and mixed use proposals). 

 Senior/ lead Road Safety Audits for all road safety audit types including Feasibility, 
Functional, Detailed, Pre-opening and existing condition audits.   

 Preparation and presentation of expert evidence at Planning panels Victoria and 
VCAT. 

 

 

James Brownlie  
Senior Traffic Engineer 
Crossco Consulting Pty Ltd 
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1 Introduction 

Cardno has been commissioned by East Gippsland Shire Council to provide independent traffic engineering 

advice in relation to the transport infrastructure works required to support the development of the Lakes 

Entrance Northern Growth Area in accordance with the Outline Development Plan for the Area adopted by 

Council in October 2013. 

This report assesses the traffic implications of development of the area to the east of Palmers Road, 

including:  

1. The completion of the Merrangbaur Heights Estate being developed south of Thorpes Lane with 

access via Stirling Drive; 

2. A proposal to extend the Merrangbaur Height Estate to the west with initial connection to 

Merrangbaur Height via Lawson Drive to Stirling Drive; and 

3. Future development of land on the east side of Palmers Road between Thorpes Lane and Golf Links 

Road. 

The report specifically:  

 Assesses progressive access requirements which are likely to be required as the area develops in 

accordance with the adopted ODP; 

 Recommends triggers for the creation of additional access points to Palmers Road; and 

 Assesses traffic proportions from each development site which will utilise proposed new access 

points to Palmers Road as well as crossing points of the existing creek / gully running north south 

through the precinct which will require bridge or culvert crossings of the proposed connector road 

network. 
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2 Lakes Entrance Northern Growth Area ODP 

2.1 Overview 

Amendment C112 to the East Gippsland Planning Scheme, which amended Clause 21.06 of the scheme to 

introduce the Lakes Entrance Northern Growth Area ODP into the planning scheme and rezoned effected 

land from the Farming 1 Zone to the Residential 1 Zone was gazetted in August 2014. 

The Lakes Entrance Northern Growth Area, which has been identified by the Shire to largely facilitate the 

long term residential growth of Lakes Entrance, consists of land shown in Figure 2-1. 

Figure 2-1 Lakes Entrance Northern Growth Area 

 

The Outline Development Plan was prepared by SMEC Urban in October 2013 and provides the framework 

for the residential development of the Growth Area. 

The adopted ODP is shown in Figure 2-2. 
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Figure 2-2 Lakes Entrance Northern Growth ODP 
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2.2 Access and Mobility 

Access and Mobility within the Growth Area is detailed in Section 6 of the ODP with a recommended road 

hierarchy provided in Plan 10 shown in Figure 2-3. 

Figure 2-3 ODP Road Hierarchy 

 

 

A three tier hierarchy is specified (based on Table 2 of the Infrastructure Design Manual) as shown in Table 

2-1, with required street widths, parking provision and target design speeds shown in Table 2-2. 

Table 2-1 ODP Road Hierarchy and Cross Sections 
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Table 2-2 Street widths, parking provision and target speed 

 

The ODP provides for the area east of Palmers Road to be served by a network of Access Streets, with three 

connecting intersections to Palmers Road, with a single connection to the east to the Merrangbaur Heights 

Estate via a westerly extension of Lawson Drive. 

East west access street connections in the area east of Palmers Road are limited by a creek / gully running 

north south through the area, with the ODP proposing two crossing points of the creek to provide 

connectivity from the eastern sections to Palmers Road. 

No access to Thorpes Lane is proposed from this area, with the only connection available being via Lawson 

Drive and the existing Sterling Drive Thorpes Lane intersection. 
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2.3 Land Budget 

The Land Budget Plan in the ODP identifies 5 land parcels east of Palmers Road as shown in 0. 

Figure 2-4 Land Budget – Area East of Palmers Road 

 

Table 2-3 of the ODP indicates the following Indicative dwelling numbers for each land parcel east of 

Palmers Road. 

Table 2-3 ODP Indicative Dwelling Yield – East of Palmers Road 

Lot Net Residential Area Indicative Dwellings 

Property 27 Part 1 0.00 ha 0 

Property 27 Part 2 13.7 ha 125 

Property 28 Part 1 7.7 ha 73 

Property 28 Part 2 0.71 ha 24 

Property 29 Part 1 5.41 ha 51 

Property 30 Part 1 2.42 ha 23 

Property 31 Part 1 19.22 ha 183 

Property 32 Part 2 9.04 ha 80 

TOTAL 58.2 ha 559 dwellings 
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3 Existing Road Network 

3.1 Palmers Road / Colquhoun Road 

Palmers Road is classified in the ODP as an “Urban Collector Road” which runs north from Roadknight 

Street through the Growth Area, becoming Colquhoun Road north of Thorpes Lane. 

Palmers Road is constructed with a sealed road pavement approximately 7 metres wide providing for a 

single traffic lane in each direction with gravel shoulders as shown in Figure 3-1. 

Figure 3-1 Palmers Road looking north towards Thorpes Lane 

 

Traffic volume data sourced from Gippsland East Shire Council indicates that Palmers Road carries in the 

order of 1500 vehicles per day south of Thorpes Lane.  

3.2 Thorpes Lane 

Thorpes Lane is a local road, proving a collector function, which runs east from Palmers Road through to 

Weekes Road and the Princes Highway in the east.  A series of local streets run south from Thorpes Lane 

serving the existing residential precincts to the east of the Growth Area, including Sterling Drive which is the 

sole access to the Merrangbaur Heights Estate, and McCullough Street which provides an alternate 

connection to Princes Highway. 

Thorpes Lane has a sealed pavement approximately 8 metres wide providing a single traffic lane in each 

direction, kerb and channel on the southern side within the urban sections and a gravel shoulder on the north 

as shown in Figure 3-2.  Thorpes Lane currently carries approximately 1,400 vehicles per day west of 

Sterling Drive 
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Figure 3-2 Thorpes Lane looking west from Stirling Drive 

 

3.3 Sterling Drive 

Sterling Drive is a local road running south from Thorpes Lane which currently provides sole access to the 

Merrangbaur Heights Estate. 

The road has been constructed with a sealed pavement approximately 9.5 metres in width, providing for a 

single traffic lane and kerbside parking (if required) in each direction. 

South of Thorpes Lane, Stirling Drive currently carries in the order of 800 vehicle movements per day 

Figure 3-3 Sterling Drive looking south from Thorpes Lane towards Lawson Street 
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3.4 Lawson Drive 

Lawson Drive is a local road running west from Stirling Drive approximately 100 metres south of Thorpes 

Lane. 

Lawson Drive is constructed with a pavement width of approximately 9.5 metres to a similar standard to 

Sterling Drive as shown in Figure 3-4. The road has been designed to provide future connection to 

undeveloped residential land to the west as shown in Figure 3-5. 

Figure 3-4 Lawson Drive looking east towards Sterling Drive 

 

Figure 3-5 Lawson Drive looking west to existing cul de sac 
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4 Traffic Modelling 

4.1 Overview 

Traffic modelling has been undertaken in the area east of Palmers Road in order to review the likely traffic 

implications of the progressive development of the remaining residential zoned land, including the 

completion of the Merrangbaur Heights Estate, development of Lot 31 generally in accordance with 

development proposals for that site, and development yield estimates for properties on the east side of 

Palmers Road as estimated in the ODP. 

Demand forecast in transport planning is the process of estimating number of trips in the future. It consists of 

generating trips, distribution, mode split and assignment to route. 

The four steps of the classical urban transportation planning system model are: 

▪ Step 1 Trip Generation: determine of the frequency trips production and attraction from each 
modelled zone based on the zonal land use inputs. 

▪ Step 2 Trip Distribution: determining the linkages between trip origin and trip destination zones. 

▪ Step 3 Mode Choice: estimating the proportion of travel by each mode of transport (e.g. private 
vehicle and public transport). 

▪ Step 4 Assignment: determining the route used by each traveller between each pair of origin and 
destination zones. 

4.2 Modelling Assumptions 

To establish an appropriate traffic generation rate for the progressive development listed above, traffic 

movement surveys were sourced from East Gippsland Shire Council for vehicle movements along Stirling 

Drive immediately south of Thorpes Lane. These surveys identified the following: 

> A peak daily volume of 890 vehicle movements; 

> Peak hourly volume of 85 vehicle movements; 

A total of 142 dwellings are currently developed within the Merrangbaur Estate  taking access via Sterling 

Drive to Thorpes Lane which for the above existing traffic volumes, equates to the following traffic generation 

rates per dwelling: 

> Peak daily traffic generation of 6.3 vehicle movements per dwelling; and 

> Peak hourly traffic generation rate of 0.60 vehicle movements per dwelling. 

These rates are marginally lower than estimates previously made by Traffix Group in 2008 and Crossco 

Consulting in 2012 based on traffic surveys undertaken at those times, which showed a traffic generation 

rates of 0.7 vehicle movements per occupied dwelling during the peak hour and 7 movements per dwelling 

per day overall.  

For the purpose of this assessment the higher rates of 0.7 vehicle movements per hour and 7 vehicle 

movements per day have been adopted, noting the lower rates recorded in the recent surveys.   

Traffic distribution was established by assessment of vehicle movements recorded at the intersection of 

Sterling Drive and Thorpes Lane and additional counts taken at Palmers Road and intersections to Princes 

Highway.  Trip distribution patterns were interpreted to provide for the following distribution matrix. 

▪ Towards Lakes Entrance via Palmers Road or Princes Highway – 85% 
 

▪ To the east via Thorps Lane to Princes Highway – 10% 
 

▪ To the north via Thorps lane to Colquhoun Road – 5% 

A road network model was developed to assign demands to the future road network, utilising the basic 

assumption that travellers will strive to find the shortest path from origin to destination.  The model has been 

implemented in the Cube Voyager software environment. 
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The modelled network adopted is shown in Figure 4-1. 

Figure 4-1 Study Area Modelling 
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4.3 Development Assumptions and Trip Generation 

Future dwelling yields and resultant traffic generation for properties east of Palmers Road are summarised in 

Table 4-1. 

Table 4-1 Land Use and Trip Rate 

Precinct Model Zone Dwellings Trip Rate Daily Trips Comment 

Merrangbaur, 
South of Lawson 
Drive 

1 160 7 1120 vpd Occupation of all lots south of Lawson 
Drive in existing subdivision 

Merrangbaur, 
Lawson Drive 
precinct 

2 26 7 182 vpd Occupation of all lots west of Sterling 
Drive via Lawson Drive in existing 
subdivision 

Property 31 3 40 7 280 vpd Precincts 1 to 3 in Watsons Subdivision 
Plan 35658A CP-A 

Property 31 4 109 7 763 vpd Precincts 4 to 7 in Watsons Subdivision 
Plan 35658A CP-A   

Property 31 5 147 (RV) 4 588 vpd Previous Retirement Village proposal 
for superlot 

16 (Aged 
Care) 

3 48 vpd As above 

Property 27 6 7 8 and 9 125 7 875 vpd ODP Land Budget 

Property 28 10 11 12 and 
13 

97 7 679 vpd As above 

Property 29 8 51 7 357 vpd As above 

Property 30 9 23 7 161 vpd As above 

Total  631 + RV  5053 vpd  

Overall the analysis and modelling considers the completion of Merrangbaur Heights Estate to 186 lots and 

development of the balance of land east of Palmers Road yielding an additional 445 lots plus a Retirement 

Village consisting of 147 independent living units and 16 aged care beds. 

In total it is estimated that the development of the area, including Merrangbaur Heights will generate slightly 

in excess of 5,000 vehicle movements per day. 

4.4 Development Scenarios 

It is apparent that development in the area will occur relatively slowly with the various properties developed 

over time as demand for housing requires. In order to test the progressive generation of traffic and options 

for the staging of access to the existing road network a series of scenarios have been modelled as follows. 

Table 4-2 Development Scenarios Modelled 

Scenario Additional Development Access 

Scenario 1 Completion of Merrangbaur Height Estate (186 lots) Stirling Drive to Thorpes Lane Only 

Scenario 2 Development of Stages 1 to 7 on Property 31 (149 
lots) 

Lawson Drive and Stirling Drive to Thorpes 
Lane Only 

Scenario 3 Development of Superlot on Property 31 assuming 
Retirement Village 

Lawson Drive and Stirling Drive to Thorpes 
Lane Only 

Scenario 4 As Above Northern Access Street constructed to 
Palmers Road 

Scenario 5 Development of Property 27 and 28 Central Access Street constructed to 
Palmers Road 

Scenario 6 Development of Property 29 and 30 Southern Access Street constructed to 
Palmers Road 
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4.5 Completion of Merrangbaur Heights (Scenario 1) 

Modelled volumes for the completion of Merrangbaur Heights are shown in Figure 4-2. 

Figure 4-2 Modelled Daily Volumes Scenario 1 

 

At full development of the Estate, Stirling Drive is expected to carry approximately 1300 vehicles per day at 

Thorpes Lane, with Lawson Drive carrying less than 200 vehicles per day at Stirling Drive 
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4.6 Development of Property 31 (Scenario 2) 

Modelled volumes for the potential development of Stages 1 to 7 on Property 31, connecting solely to 

Lawson Drive are shown in Figure 4-3. 

Figure 4-3 Modelled Daily Volumes – Scenario 2 

 

It is expected that volumes on Lawson Drive at the boundary with Merrangbaur Heights will be in the order of 

1050 vehicles per day, increasing to 1225 vpd at Stirling Drive. 

Stirling Drive would carry 2,345 vehicles per day at Thorpes Lane with traffic distributed to the east and west 

along Thorpes Lane in similar proportions to existing traffic. 
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4.7 Development of Retirement Village (Scenario 3) 

Development of the proposed superlot on Property 31 as a retirement village is expected to generate an 

additional 588 vehicles a day to the local road network with overall modelled volumes shown in Figure 4-4. 

Figure 4-4 Modelled Daily Volumes – Scenario 3. 

 

Additional development on Lot 31 increases volumes of Lawson Drive to 1860 vehicles per day at Stirling 

Drive and Stirling Drive at Thorpes Lane to approximately 3,000 vehicles per day. 
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4.8 Northerly Connection to Palmers Road – Scenario 4 

The extension of Lawson Drive to Palmers Road and the establishment of an additional vehicular connection 

to the area will result in the redistribution of traffic movements as shown in Figure 4-5. 

It is estimated that with a new connection in place, traffic generated from property 31 will largely redirect to 

the new connection, with some traffic from Merrangbaur Heights also deviating to the new link. 

Overall it is estimated, with full development of Property 31 and the completion of Merrangbaur Heights, that 

a northerly connection to Palmers Road would carry approximately 2,000 vehicles per day, with a 

commensurate reduction in volumes on Sterling Drive and Thorpes Lane. 

Figure 4-5 Modelled Daily Volumes – Scenario 4 
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4.9 Development of Properties 27 and 28 – Scenario 5 

Properties 27 and 28 have been modelled assuming development of a total of 223 lots generating 

approximately 1560 vehicle movements per day. 

It is expected that Property 27 will be developed with access via the westerly extension of Lawson Drive to 

Palmers Road, while Property 28 to the south, is expected to rely on development of the central connection 

to Palmers Road, running midway through the centre of the site. 

Modelled daily volumes with Properties 27 and 28 developed in addition to completion of Property 31 and 

provision of both the northern and central connections to Palmers Road are shown in Figure 4-6. 

Volumes on both connections to Palmers Road are modelled as carrying approximately 2,000 vehicles per 

day in this scenario, with a minor reduction in volumes using the Sterling Drive due to diversion of additional 

traffic from Merrangbaur Heights directly to Palmers Road. 

Figure 4-6 Modelled Daily Volumes – Scenario 5 
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4.10 Development of Properties 29 and 30 – Scenario 6 

Properties 29 and 30 are expected to be developed in conjunction with the southern access to Palmers 

Road, with both sites predominantly taking access from the new connection. 

Modelled daily volumes for Scenario 6, which is effectively represents completion of development to the east 

of Palmers Road is shown in Figure 4-7. 

Volumes on the southern connection to Palmers Road are modelled at approximately 500 vehicles per day, 

with both the central and northern connections remaining at around 2,000 vehicles per day at full 

development. 

Figure 4-7 Modelled Daily Volumes – Scenario 6 (Full Development) 
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5 Access Capacity via Merrangbaur Estate 

5.1 Street Classification and Function 

It is apparent that a key consideration in the provision of access to development areas east of Palmers Road 

is the capacity of Stirling Drive in environmental capacity terms to cater for additional traffic should 

development proceed without additional access points being available. 

As discussed in Section 3.3, Sterling Drive and Lawson Drive have both been constructed with a road 

pavement of approximately 9.5 metres between kerbs, which allows comfortably for a single traffic lane in 

each direction and kerbside parking as required along either kerb. 

The construction standard, in excess of the nominal 7.5 metre pavement used for an access street, suggests 

that Sterling Drive and Lawson Drive have been constructed to fulfil a future connector street function. 

The extension of Lawson Drive to the west forms part of the Connector Road network in the ODP and in 

traffic function terms the existing section within the Merrangbaur Heights Estate, and the section of Sterling 

Drive between Lawson Drive and Thorpes Lane will form a logical completion of the overall connector 

network. 

The ODP cross-section for a Connector Street - Level 1, carrying up to 3,000 vehicles per day, is shown 

below. 

 

A minimum pavement width of 11 metres is specified allowing two 3.2 metre traffic lanes and 2.3 metre 

parking lanes along each kerb designed to comply with the Department of Transport “Guidelines for Land 

Use and Development : Public Transport”, 2008. 

In effect, it appears that the designated Connector Street pavement width is designed to cater for a future 

bus service using the connector road, with parking occuring along both kerbs. 

Lawson Drive and Stirling Drive have been constructed with a 9.5 metre pavemnet, and hence does not 

conform to the recommended standard of 11.0 metres for a connector street in the ODP. 

The construction standard is however considered appropriate for Lawson Drive and Sterling Drive to function 

as connector roads within the overall network for the following reasons:   

 The pavement width of 9.5 metres is sufficient to provide for a clear traffic lane in each direction and 

intermittent kerbside parking; 

 The section of Stirling Drive between Thorpes Lane and Lawson Drive where traffic movements will 

be concentrated, is approximately 100 metres long with only five properties abutting, including two 

with frontage to Thorpes Lane. South of Lawson Drive, little or no growth in existing traffic volumes 

or function will occur; 
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 There is little or no demand for on-street parking with each abutting property having garages and 

setbacks allowing onsite parking; and 

 It is highly unlikely that a bus service would be established into the area until such time as the 

connector road network completed, providing alternate access to Palmers Road.  At this time, traffic 

volumes on Sterling Drive and Lawson Drove will dissipate as alternate access to Palmers Road is 

established, such that bus access will readily be accommodated. 

Accordingly, in assessing the opportunity for Sterling Drive and Lawson Drive to function as sole access to 

development in the area as development proceeds to the west from Merrangbaur Heights, the classification 

of the existing roads as connector roads, with an environmental capacity of up to 3,000 vehicles per day is 

considered appropriate. 

5.2 Capacity for Future Development 

It is considered that additional development to the west of Merrangbaur Heights can be permitted without 

additional connections to Palmers Road being provided having regard to the existing construction standard 

of Lawson Drive and Sterling Drive and the intended function of these roads. 

The development of Lot 31 for up to 150 lots, as tested in Scenario 2 in Section 4.6 is expected to increase 

traffic volumes on Sterling Drive to approximately 2,350 vehicles per day and Lawson Drive to 1,225 vehicles 

per day, well within the environmental and physical capacity of both roads. 

Development of additional lots, either through construction of a retirement village or additional conventional 

lots, could be permitted, which would increase volumes on Sterling Drive in the interim to up to 3,000 

vehicles per day. 

This is within the environmental capacity of the street and hence be a satisfactory outcome until such time as 

sufficient funding is available to construct westerly connections to Palmers Road. 
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6 Possible Palmers Road Intersection Variations 

Traffic modelling detailed in Section 4.4, is based on development of the area south of Thorpes Lane as 

envisaged in the LENGA ODP, with various assumptions adopted as to the likely progressive development 

of residential land. 

The modelling also assumes three new intersections to Palmers Road as contemplated in the ODP, which 

will be developed as required. 

Modelling shows that Intersection 10, the most southerly intersection to Palmers Road, can be expected to 

carry relatively low traffic volumes (approximately 500 vehicles per day) and will predominantly be utilised as 

access to lots in Property 30 and, to a lesser extent, Property 29.  In comparison connections to intersections 

11 and 13 are expected to carry volumes in excess of 2,000 vehicles per day and accordingly will have a 

higher traffic function. 

It is also noted that Intersection 10 is shown relatively close to the existing intersection of Palmers Road / 

Golf Links  

In addition, Intersection 13, which is the northerly intersection is located within Property 27.  As shown in 

Figure 6-1, this land is currently within a Farming Zone (FZ3) and will require rezoning before residential 

development occurs. 

Figure 6-1 Lakes Entrance Zoning Map  

 

If this land remains within the farming zone, then residential development east of Palmers Road will reduce, 

by approximately 150 lots when compared to the land budget in the ODP, and assumed in the modelling 

undertaken. 
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In addition it is likely that the access street connecting to Intersection 13, which is also located within the 

Farming Zone, would not be constructed, resulting in traffic being serviced by intersections 10 and 11 only. 

Additional modelling has been undertaken to test the implications of these scenarios, with modelled daily 

volume shown in Table 6-1. 

Table 6-1 Modelled Volumes – Intersection Variations 

 LENGA ODP LENGA ODP (Without 
Intersection 10) 

LENGA ODP 
(without Farm Zone) 

LENGA ODP 
(without Farm Zone 
or Intersection 10) 

Number of 
Dwellings* 

794 dwellings 794 dwellings 644 dwellings 644 dwellings 

Total Daily Volumes 5053 vpd 5050 vpd 4003 vpd 4003 vpd 

Total Volumes to 
Palmers Rd 

4489 vpd 4489 vpd 3556 vpd 3556 vpd 

Intersection 10 515 vpd - 1000 vpd - 

Intersection 11 2041 vpd 2539 vpd 2556 vpd 3556 vpd 

Intersection 13 1933 vpd 1950 vpd - - 

*including retirement village and aged care 

It is considered that, whether or not the Farming Zone land is ultimately developed, the area can be 

satisfactorily served by two higher order access street connections to Palmers Road. 

As such development contributions from the broader area should be allocated to the provision of two 

intersections, notionally Intersection 11 and Intersection 13 if the entire area develops. If however the land 

within Property 27 remains in the Farming Zone, such that intersection 13 cannot be constructed, 

Intersection 10 to Palmers Road would be developed. 

It is noted that, Intersection 11 is likely to carry in excess of 3,500 vpd in the scenario that the Farming Zone 

land is not developed and it becomes the only connection to Palmers Road. While manageable, the 

provision of a second intersection, to reduce traffic intensity, is considered desirable. 
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7 Road Development Contributions 

7.1 Properties within the GRZ1 Zone 

In order to facilitate the further development of the area east of Palmers Road as contemplated in the 

LENGA ODP, road and intersection works will be required to provide appropriate road capacity and ensure a 

permeable local street network. 

In particular the construction of new intersections to Palmers Road (as discussed in Section 6) and two local 

street crossings of the gully / creek running north south through the area will be progressively required. 

It is considered that, while sufficient residual capacity is available in the existing road network to permit 

completion of Merranbaur Heights and development of Lot 31 without immediate intersection works, further 

development should contribute financially to road infrastructure required in the future for the area as a whole. 

Development of Properties 28 to 30 on the east side of Palmers Road will require construction of 

intersections to Palmers Road which, while facilitating initial access to those properties, will also be used 

ultimately by traffic generated in the broader area including Merranbaur Heights. 

To ensure the timely provision of the intersections and creek crossings required, it is recommended that a 

development contributions plan be established, with funds collected from future subdivisions in the area 

including Lot 31, to provide for required works. This would only include land within the GRZ1 zone. 

The contribution fund, administered on a per lot basis, should be structured to fund the construction of the 

recommended two intersections to Palmers Road as progressively required to provide access to properties 

fronting Palmers Road, with the two creek crossings being constructed towards the completion of the 

development of the area to provide desirable local connectivity and reduce traffic concentrations to Stirling 

Drive and Thorpes Lane. 

The staging of intersection provision to Palmers Road will depend on the timing of development of Properties 

28 to 30 within the GRZ1 Zone. 

Intersections triggered by development of these lots could be funded partially from funds previously 

collected, and augmented potentially by "works in lieu" which could be credited to a subdivision constructing 

an intersection to provide access which will ultimately be used by traffic from neighbouring areas.  

Cost estimates for the four identified projects have been prepared and are summarised in Table 7-1 

Table 7-1 Road Work Development Contribution Projects – Cost Estimates 

Project Cost Estimate 

Intersection 10 $280,000 

Intersection 11 $315,000 

Culvert 1 $250,000 

Culvert 2 $250,000 

TOTAL $1,095,000 

 

It is recommended that the total cost of the four items be shared equally across the area with the indicative 

distribution of costs shown in Table 7-2. 

Overall, the contribution to the four projects, on a per lot basis is equivalent to $2,588 per lot. 

It is noted that the scheme as proposed allows the balance of land to the east of Palmers Road within the 

GRZ1 zone to be developed and serviced without reliance on contributions from potential development 

within the FZ3 zone.  
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Table 7-2 Indicative Development Contribution Proportions - Land Within the GRZ1 Only 

Development Site Indicative Lots Development Units* Proportion of Overall 
Contribution 

Cost Contribution 

Merrangbaur Heights 
Balance 

44 44 10% $113,900 

Property 31 149 149 35% $385,709 

Property 31 
(Retirement) 

147 84 20% $217,447 

Property 28 72 72 17% $186,383 

Property 29 51 51 12% $132,022 

Property 30 23 23 5% $59,539 

Total 486 Dwellings 423 100% $1,095,000 

*Each lot is equivalent to 1 development unit with the exception of the retirement units and aged care facilities, which have been 

adjusted down to 57% of conventional lots to reflect lower traffic generation characteristics of this type of dwelling 

7.2 Properties within the Farming Zone 

The scheme outlined above does not include Property 27 or the northern portion of Property 28, which is 

currently in the FZ3 zone. 

If these areas are rezoned in the future to permit residential development, it is estimated that approximately 

150 lots could be developed, 125 in Property 27 and 25 additional lots in Property 28. 

Access to these lots would be most likely achieved through construction of an additional third intersection to 

Palmers Road in the location of Intersection 13, with the intersection cost met as a subdivision cost as a 

condition on permit. 

The cost of a separate intersection is estimated at $315,000, which would result in an effective cost of 

approximately $2,100 per lot for the 150 lots in the FZ3 zone. 

It is noted that analysis shows that the area can be adequately serviced by two intersections to Palmers 

Road, such that an option could be pursued, if the land is rezoned,  for connections to be made to the south 

to utilise intersections proposed within the scheme proposed for the GRZ1 land. 

It is noted that, if all potential lots yet to be developed in the area east of Palmers Road, including those 

within the FZ3 zone, were to contribute equally to the construction of the works required for the area 

described in Table 7-1, the resultant cost would be approximately $1972 per lot. 
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8 Conclusions 

Based on the preceding analysis it is concluded as follows: 

1. Traffic surveys undertaken in the area of the Merrangbaur Heights Estate subdivision show that 

existing dwellings in the estate generate average weekday volumes of 6.3 vehicle movements per 

dwelling per day and 0.60 movements per hour at peak times.  

2. Conservatively adopting a rate of 7 movements per dwelling per day for analysis purposes, sufficient 

capacity is available in Sterling Drive and at the Sterling Drive / Thorpes Lane Intersection to permit 

completion of the balance of the estate and the development of Property 31 immediately to the west 

without an immediate requirement to provide additional vehicular connections to the west to Palmers 

Road. 

3. To facilitate development of lots on the east side of Palmers Road as contemplated in the Lakes 

Entrance North Growth Area ODP, road and intersection works will be required to provide 

appropriate road capacity and ensure a permeable local street network, with three intersection to 

Palmers Road and two local street crossings of the creek / gully being required to serve the area as 

a whole. 

4. Further development of the area, including the balance of the Merrangbaur Estate and Property 31 

should contribute financially to the road infrastructure required to complete the road network on an 

equal basis, with reductions considered for lower traffic generating dwellings such as retirement 

village or aged care facilities . 

5. The contribution fund, administered on an equal basis across the area for lots yet to be developed, 

should be structured to initially fund the construction of the intersections to Palmers Road, with creek 

crossings constructed towards the end of development of the area to provide appropriate local 

connectivity and to reduce traffic concentrations to Sterling Drive and Thorpes Lane. 
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