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Bolivia Hill Upgrade – Fauna Impact Assessment

1. Introduction
Roads and Maritime Services NSW propose to upgrade a small section (i.e. <2 km) of the New
England Highway at Bolivia Hill, 35km south of Tenterfield. The Australian Government has
committed $6 million for planning of safety works at Bolivia Hill and a future Tenterfield heavy
vehicle bypass. Planning for the Bolivia Hill upgrade has involved development of route options and
identification of a preferred route. In December 2013, the Australian Government announced an
additional $80 million for construction of the Bolivia Hill upgrade (RMS 2014).
A route options assessment was undertaken in 2012/13 and involved assessment of 10 options with
four short-listed for further assessment (RMS 2014). The route options assessment concluded that
to minimise adverse biodiversity impacts, a route alignment which follows as closely as possible the
current alignment of the New England Highway would be preferable, as it would result in less
fragmentation of habitat (Cardno 2013). Route option 7 was selected following further assessment
(RMS 2014). That option was divided into 7a and 7b to obtain the best alignment that met project
objectives. Option 7b (1.64 km-long) was subsequently selected as the preferred route.
The following report includes an assessment of impacts on state and federally listed
threatened fauna. Details of a targeted field survey for threatened fauna and a discussion of species
potentially affected by the proposed upgrade are provided in Sandpiper Ecological Surveys (2015).
Additional information on the importance of the subject site and study area for threatened fauna
was obtained from Cardno (2013), the Atlas of NSW Wildlife and published reports. Impacts on
fauna species listed on the NSW Threatened Species Conservation Act 1995 were assessed in
accordance with section 5A of the NSW Environmental Planning and Assessment Act 1974. Impacts
on fauna species listed on the federal Environment Protection and Biodiversity Conservation Act
1999 were assessed in accordance with published Significant Impact Guidelines (DotE 2013).
DRAFT

2. Study Area and Landscape Context
2.1

Study Area

Bolivia Hill is a steep winding section of the New England Highway between Glen Innes and
Tenterfield (RMS 2014). The existing highway is cut into a steep slope and the highway corridor is
narrow with a rock face to the east and a steep rocky slope to the west (Plate 1). The upgrade is
situated within the New England Tablelands Bioregion and the Tenterfield Plateau sub-region.
Permian granites dominate geology with shallow gritty sands on steep slopes. Topography is
undulating to hilly.
The study area for the purposes of this fauna assessment is defined as a 500m wide by 2km long
area of land centered on the subject site. The study area extends approximately 250m east and west
of the proposed upgrade. Tenure is predominantly crown land to the west and immediately east of
the New England Highway and National Parks Estate (Bolivia Hill Nature Reserve) east of the disused
Tenterfield rail line. A Travelling Stock Reserve (TSR) is situated at the northern end of the study
area. Dominant land uses are conservation and cattle and sheep grazing.
Sandpiper Ecological Surveys
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The study area is situated between Capoompeta and Washpool National Parks to the east and
Torrington State Conservation Area to the west. Bolivia Hill Nature Reserve to the east and private
and crown land to the west provide an almost contiguous forested link between the larger
conservation reserves (Figure 1).

2.2

Proposal area

The subject site is defined as the immediate impact zone and for the purpose of this assessment and
it extends 70m west and 30m east of the existing highway (Figure 2). The southern extent is the
intersection of a crown road and the New England Highway (AMG 394987; 6755844) and the
northern extent is the limit of the Travelling Stock Reserve (TSR) (Figure 2).

DRAFT
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Figure 1: The subject site
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3. Background Information
3.1

Ecological Value

The study area provides habitat for a diverse range of vertebrate fauna. Over 150 species of
vertebrate have been recorded during the two field surveys (i.e. Cardno 2013 & this study). Avifauna
is particularly diverse with 89 species recorded during the two surveys, including 72 species during
recent surveys (Sandpiper Ecological 2015). The significance of the bird community is exemplified by
the number of threatened woodland species with eight species confirmed in the study area. The
New England Tablelands bioregion is the stronghold for many threatened woodland birds, including
the endangered regent honeyeater.
The study area contained a high density of common brushtail possums with 2-5 individuals recorded
on each spotlight transect. Possum abundance peaked on the creek flats at the northern end of the
subject site. Other species of arboreal mammal recorded in the study area were common ringtail
possum, sugar glider and feathertail glider. Brushtail possums are a favoured prey item for powerful
owl and spotted-tailed quoll (Debus & Chafer 1994; Higgins 1999; Belcher et al. 2007; Glen &
Dickman 2006a). The diversity of ground mammals appears low, a result attributed to previous
clearing and the prevalence of foxes, cats, pigs and goats, which directly predate ground mammals
or reduce habitat quality.
The study area supports a diversity of reptiles, with 20 species recorded during the two surveys
(Sandpiper Ecological 2015, Cardno 2013). The reptile fauna is comprised of representatives from
most groups, although snake diversity was low, with two species recorded during this study and one
by Cardno (2013). Species that reside beneath exfoliating rock or in crevices on rock outcrops were
most diverse. Introduced species, previous clearing and frequent fire would affect reptile diversity.
Fourteen species of frog have been recorded by both surveys. Amphibian diversity was similar to
that expected given the geographic location and variety and condition of aquatic habitats. Despite
favourable conditions (i.e. warm, humid & rainy weather) frog abundance was low. This may reflect
the seasonal nature of aquatic habitat and the dry spring and early summer in 2014.
Based on the results of this survey the highest quality habitat for vertebrate fauna occurs in the
crown reserve to the west of the tributary to Brickyard Creek, the riparian zone of that creek, the
Travelling Stock Reserve (TSR) at the northern end, and west of the subject site and the stand of
mountain banksia south of the subject site. These areas support den sites for spotted-tailed quoll
and insectivorous bats (in the form of overhangs and rock crevices), abundant arboreal hollows,
mature trees and a diversity of blossom producing species. Mountain banksia provides an important
autumn blossom resource for petaurid gliders. The subject site itself has some habitat value but is
edge effected, has limited arboreal hollows and has been subject to previous clearing. The northern
third of the site is dominated by regrowth vegetation of limited ecological value, apart from a small
number of juvenile ribbon gum (E. viminalis), a primary koala food tree, near the quarry.
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3.2

Affected Threatened Species, Populations and Communities

Sandpiper Ecological (2015) assessed the likelihood of occurrence of threatened and migratory
species. The assessment identified 24 threatened and four migratory species that are either known
to occur, or have a moderate or high likelihood of occurring within the study area (Table 1). Eleven
threatened and one migratory species are known to occur within the study area, two threatened
species and three migratory species have a high likelihood of occurrence and nine threatened
species have a moderate likelihood of occurrence (Table 1). Species with a low likelihood of
occurrence have not been considered further. These species either do not occur in the locality or do
not utilise the type of habitats present (Sandpiper Ecological 2015). Border thick-tailed gecko and
collard delma were considered to have a moderate likelihood of occurrence by Sandpiper Ecological
(2015) but further assessment has concluded that the subject site does not support potential habitat
for either species and their likelihood of occurrence has been reduced to low. Nonetheless, both
species have been included in this assessment for completeness.
There is a substantial difference in habitat quality between the proposal area and broader study
area. The study area, particularly crown land west of the subject site, contains a permanent creek,
ridges with abundant hollow-bearing trees and large woody debris, dense grass cover and abundant
large rock/boulder outcrops and overhangs. Collectively these habitat attributes would provide
shelter and breeding resources for a variety of hollow and cave dependent species of mammal.
Hollow dependent birds would benefit from abundant arboreal hollows and some species, such as
boobook and masked owls, would roost in caves and overhangs (Higgins et al. 1999). Reptiles would
utilise arboreal hollows, rock overhangs and boulders with plating rock. The subject site lacks these
features and as a consequence there is a distinction in occurrence of important habitat resources
between the subject site and study area. Basically, a species can have a moderate likelihood of
occurrence in the study area but not the subject site due to the absence of key habitat resources.
Table 1 provides an overview of the predicted occurrence of shelter/roosting, breeding and foraging
resources for threatened fauna in the subject site. The subject site includes moderate to good
quality foraging habitat for a number of species. Mountain banksia, a noted autumn blossom
resource for Petaurid gliders and honeyeaters (Sharpe & Goldingay 1998; Lindenmayer 2002), occurs
throughout the site with a dense stand at the southern end. Wattle occurs as a co-dominant
midstorey species throughout the site. Wattle gum is a favoured food of sugar gliders (Lindenmayer
2002) and wattles provide habitat for a variety of insects that are consumed by birds, arboreal
mammals and reptiles. The mixed canopy of Eucalyptus and Angophora would provide a blossom
resource at various times of the year and the small number of ribbon gum provides a food source for
koala, albeit limited.
Quality of shelter/roosting habitat is influenced by the type and size of hollows. The majority of
hollows, within the subject site, are small and medium branch hollows, which would be suitable for
Beccari’s freetail bat and eastern false pipistrelle but not for yellow-bellied sheathtail bat which
typically prefer large tree hollows (Churchill 2008). Eastern bentwing and eastern cave bat are
obligate cave dwellers (Churchill 2008). Potential roosting habitat for both species is predicted to
occur on the ridge west of the subject site. Eastern bentwing bats often use pipe culverts (OEH
2014), however, pipes in the subject site do not represent high quality habitat due to their size and
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location. No bats or evidence of use was recorded in the three culverts inspected during the field
survey (Sandpiper Ecological 2015).
Eastern cave bat and grey-headed flying fox are predicted to forage onsite only, and the latter
species may be an irregular visitor. According to the Department of Environment website there are
no known grey-headed flying-fox camps within 50km of the subject site (DotE 2014). Although the
subject site contains a food resource there is no evidence that flying-foxes utilise that resource on a
regular basis. Eastern cave bat is predicted to roost in caves and rock overhangs on the ridge west of
the subject site and forage within the subject site.
The subject site contained some habitat features required by quolls, such as abundant prey (i.e.
arboreal and/or ground mammals in the 0.5-5kg weight range) but lacked other critical habitat
features, such as hollow logs, rock crevices, caves and overhangs used for denning. Brushtail and
ringtail possums have been recorded in the diet of quolls at several sites (Belcher et al. 2007; Glen &
Dickman 2006a) and both species were common in the study area. The habitat complexity reported
by other studies (i.e. logs, rocks and dense vegetation; see Belcher 2004) does not occur in the
subject site but is present on the escarpment (100-200m) west of the subject site. Den site
preference has varied between studies but hollow logs or rock crevices tend to be preferred (Belcher
& Durant 2006; Glen & Dickman 2006b). Radio-tracking of quolls in Washpool National Park has
identified a preference for hollow logs as den sites (K. Dijkstra pers comm). Neither hollow logs or
rock crevices occur within the subject site. The subject site is predicted to form part of the foraging
range of at least one spotted-tailed quoll but is unlikely to be used for denning or breeding.
Radio-tracking has shown that quolls often utilise ridges and gullies when foraging and moving
through their home range and these features are used in preference to midslope habitats (Belcher
and Durant 2006). Whilst it is likely that quolls would move through the ephemeral drainage line and
the slope within the subject site use of these features is predicted to be uncommon in comparison to
other features such as Brickyard Creek and the western escarpment. Quolls are primarily predicted
to move through the subject site whilst foraging, although juvenile may move through the site
during dispersal and adult males may move through whilst searching for mates during the breeding
season.
Glossy black-cockatoo is the only species predicted to use the subject site for roosting only. The
subject site does not contain Allocasuarina spp. or large hollow-bearing trees (HBTs) that could be
used as nest sites (Higgins 1999; Forshaw & Cooper 2002). Habitat resources within the subject site
are classified as secondary for collared delma, border thick-tailed gecko, koala, brown treecreeper,
grey-crowned babbler, regent honeyeater and painted honeyeater. The subject site contains some
habitat features for these species but those features are of low quality and other key features are
lacking. For example, border thick-tailed gecko prefers granite outcrops with exfoliating rock, a
dense canopy and thick leaf litter (OEH 2014). Whilst these features occur in the study area they are
absent from the subject site. According to DEWHA (2008) collared delma is not known to occur in
NSW. Brown treecreeper, which has been recorded at two sites in the crown reserve, prefer open
woodland with a grassy understorey and abundant fallen timber (Higgins et al. 2001). They avoid
areas with a dense shrub layer. Suitable habitat occurs throughout the crown reserve and TSR but is
largely absent from the subject site.
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The New England Tableland is a stronghold for regent honeyeater, which prefers dry eucalypt forests
and woodlands dominated by box-ironbark in more fertile areas (Higgins et al. 2001). Whilst yellow
box (Eucalyptus melliodora) occurs as a co-dominant canopy species in some parts of the study area
there is limited ironbark and both species are scarce in the subject site. Higgins et al. (2001) identify
Blakely’s red gum and rough-barked apple as occurring in known regent honeyeater habitat. Whilst
there is some chance that regent honeyeater could forage and roost on-site use would be
infrequent. The absence of preferred food plants precludes the likelihood of nesting.
Painted honeyeaters are also most common in box-ironbark woodlands where there is abundant
mistletoe (Amyema spp). They forage predominantly on mistletoe and nest in areas where mistletoe
is common (Higgins & Peter 2002). Mistletoe occurs throughout the subject site but is most
abundant in the Blakely’s red gum/Rough-barked apple/Fuzzy box community in the TSR at the
northern end of the study area. The Painted honeyeater is most likely to occur in the study area
during seasonal movements and it is unlikely, based on the vegetation present, that birds would
reside in the subject site or study area.
Little eagle, masked owl, powerful owl and barking owl are all predicted to forage and roost within
the subject site, to varying degrees. The former two species were confirmed during the targeted
field survey. Little eagles were regularly recorded flying over the site and roosting in the TSR at the
northern end. The subject site is suspected of being used by a pair of birds and a potential nest site
was recorded on the escarpment above Brickyard Creek. The nest is of appropriate dimensions for
little eagle and individuals were consistently recorded in its vicinity, however, no individuals were
recorded on the nest, which is why it is classified as potential. The subject site does not contain a
known nest site and potential nesting habitat is inferior to elsewhere in the crown reserve. The
subject site would form part of the resident birds foraging range and individuals may occasionally
roost on-site.
The subject site does not contain suitably sized nesting hollows for large forest owls (see Higgins
1999) but all three species are predicted to forage on-site. A suspected roosting masked owl was
recorded at the confluence of the ephemeral drainage line and Brickyard Creek just outside the
subject site. Habitat within the subject site is too open for roosting, although the ephemeral
drainage line represents secondary roosting habitat. The open canopy and abundance of arboreal
mammals means that owls are likely to utilise the subject site for foraging. Masked owls, which
target ground mammals (see Debus & Rose 1994; Higgins 1999), would also forage around forest
edges near the old quarry, the existing highway, forest tracks and the TSR at the northern end of the
subject site. Barking owls may roost along Brickyard Creek and could breed in the TSR, where there
is a reasonable abundance of suitable hollows. Barking owls can tolerate fragmented landscapes and
are known to prefer riparian corridors.
The subject site contains shelter, breeding and foraging habitat for six species of woodland bird,
speckled warbler, painted honeyeater, varied sitella, scarlet robin, brown treecreeper and diamond
firetail (Table 8). Diamond firetail is predicted to occur in the northern third of the site where there
is a large area of open woodland with a grassy understorey, a permanent creek nearby and large
mistletoe, which are favoured nest sites (Pizzey & Knight 2001; Morcombe & Stewart 2014). The
grassy woodland, within the TSR, contains some suitable attributes for brown treecreeper but lacks
large woody debris. Nonetheless, treecreeper are predicted to utilise that area on an occasional
Sandpiper Ecological Surveys
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basis. Brown treecreeper are unlikely to regularly use habitat in the subject site. Speckled warblers
prefer open forests and woodlands with scattered shrubs in the midstorey and often with rocky
ridges or gullies (Higgins & Peter 2002). They could occur throughout the site, although habitat at
the northern and southern ends and along the ephemeral drainage line is most suitable. Based on
published habitat descriptions (and the authors observations) scarlet robin and varied sitella could
forage, nest and roost throughout the entire subject site (Higgins & Peter 2002).
Table 1: Habitat resources present for threatened fauna known or predicted to occur in the study area. H =
primary resources – high likelihood of use; L = secondary resource – low likelihood of use. A blank cell means
the proposal area does not contain the resource for that species.
Likelihood of
Occurrence In Study
Area

Resources present in Subject Site

Common Name

Shelter / Roosting
Resources

Breeding
Resources

Foraging
Resources

Collared Delma

Low

L

L

L

Border Thick-tailed Gecko

Low

L

Spotted-tailed Quoll

Known

Koala

Moderate

L

Squirrel Glider

Moderate

L

Grey-headed Flying-fox

Moderate

Yellow-bellied Sheathtail-bat

Known

L

L

H

Eastern False Pipistrelle

Moderate

H

H

H

Eastern Bentwing-bat

Known

L

Eastern Cave Bat

High

Beccari’s Freetail bat

Moderate

H

Powerful Owl

Moderate

L

H

H

Barking Owl

Moderate

L

H

H

Masked Owl

Known

L

H

H

Little Eagle

Known

H

H

Glossy Black-Cockatoo

Known

L

Little Lorikeet

Known

L

L

H

Brown Treecreeper (eastern
subspecies)

Known

L

L

L

H

Grey-crowned Babbler

Moderate

L

L

L

H

Speckled Warbler

Known

H

H

H

H

Regent Honeyeater

Moderate

L

Painted Honeyeater

Moderate

L

L

H

Varied Sitella

High

H

H

H

H

Scarlet Robin

Known

H

H

H

H

Diamond Firetail

Known

H

H

H

Fork-tailed Swift

High
High

Rainbow Bee-eater

High

Satin Flycatcher

Known



H


H

White-throated Needletail



H


Corridor Function

L
H

H

L
L

H

H

H

H

H

H

H

H

H

L

H
H
H

H

Little lorikeets are predicted to forage and roost in the subject site. The site contains known foraging
habitat and lorikeet numbers are predicted to vary in accordance with blossom availability. Little
lorikeets typically roost away from foraging areas (see Higgins 1999) and roosting in the subject site
would depend on the distribution of blossom. The subject site contains potential roosting habitat,
although tall red gums in the TSR would be preferred over trees in the subject site. There is limited
Sandpiper Ecological Surveys
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information on nest site selection by little lorikeet but observations suggest a preference for branch
or trunk hollows and a living tree often near water (Forshaw & Cooper 2002). Higgins (1999) notes
that nesting has been recorded in flooded gum (E. grandis), river red gum (E. camaldulensis) and
river oak (Casuarina cunninghamia). Smooth-barked eucalypts close to watercourses may be
preferred nest sites. The subject site contains low quality nesting habitat, however, higher quality
habitat occurs in the Blakely’s red gum/Rough-barked apple/Fuzzy box community in the TSR.

4.3

Koala

DotE (2014) have prepared referral guidelines for the koala to address the complexity associated
with assessing impacts on that species. The guidelines establish a framework to assist proponents to
determine the level of impact of a proposal on koalas. A key aspect of the guidelines is determining
if the subject site contains habitat critical to the survival of koalas. To assist with identifying critical
habitat DotE (2014) has prepared a Koala Habitat Assessment Tool. Impact areas that score five or
more using the habitat assessment tool contain habitat critical to the survival of koalas. The subject
site received a score of 4, which means it does not contain habitat critical to the survival of koalas
(Table 2), and therefore referral to DoE is not recommended. No evidence of koalas was recorded
during the field survey and there are no records of koala within 10km of the subject site on the Atlas
of NSW Wildlife.
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Table 2: Koala habitat assessment for the Bolivia Hill Upgrade.
Attribute

Score

Criteria (coastal population)

Subject Site

Koala
occurrence

+2 (high)

Evidence of one or more koalas within the last 2
years

NA

+1 (medium)

Evidence of one or more koalas within 5km of
the edge of the offset area within the last five
years

NA

0 (low)

None of the above

The Atlas of NSW Wildlife does not contain any koala
records within 5km of the subject site.

+2 (high)

Has forest or woodland with 2 or more known
koala food tree species in the canopy

NA

+1 (medium)

Has forest or woodland with only 1 species of
known koala food tree present in the canopy

The subject site contains 1 primary koala feed tree
species.

0 (low)

None of the above

NA

+2 (high)

Area is part of a contiguous landscape ≥ 500ha.

NA

+1 (medium)

Area is part of a contiguous landscape < 500ha,
but > 300ha.

The subject site is part of a large tract of forest that
has been partially fragmented.

0 (low)

None of the above

NA

+2 (high)

Little or no evidence of mortality from vehicle
strike or dog attack at present in areas that
score 1 or 2 for koala occurrence.

NA

+1 (medium)

Evidence of infrequent or irregular koala
mortality from vehicle strike or dog attack at
present in areas that score 1 or 2 for koala
occurrence.

There is no evidence of vehicle strike, although
whether this is due to the low density of koala or low
mortality is unclear.

0 (low)

Evidence of frequent or regular koala mortality
from vehicle strike or dog attack in the study
area at present, or, Areas which score 0 for koala
occurrence and have a significant dog or vehicle
threat present

NA

+2 (high)

Habitat is likely to be important for achieving the
interim recovery objectives for the relevant
context, as outlined in Table 1 of DotE (2014).

NA

+1 (medium)

Uncertainty exists as to whether the habitat is
important for achieving the interim recovery
objectives for the relevant context, as outlined
in Table 1.

The absence of recent koala records makes it difficult
to assess the status of koalas on and adjacent to the
subject site. Although the area of contiguous habitat
is large there is no evidence that the site supports a
genetically distinct, healthy or breeding population.
The subject site forms part of a corridor between
large areas of habitat.

0 (low)

Habitat is unlikely to be important for achieving
the interim recovery objectives for the relevant
context, as outlined in Table 1.

NA

Vegetation
composition

Habitat
Connectivity

Key existing
threats

Recovery Value
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4. Impacts on Threatened Fauna
The proposal would have a number of direct and indirect impacts on threatened fauna, including
habitat removal, edge effects, barrier effects (habitat fragmentation and isolation), road strike, noise
disturbance and impacts on aquatic habitats. Impacts on aquatic habitats are discussed elsewhere,
whilst all other impacts are discussed below.

4.1

Habitat removal

Habitat removal has a profound negative impact on Australia’s biota and is a process that affects
many threatened species (see Lindenmayer & Bergman 2005). The proposal would remove 11ha of
open forest and woodland habitat. Most of the habitat removed adjoins the existing New England
Highway and consists of open woodland dominated by broad-leaved stringybark (Eucalyptus
caliginosa) with some areas of regrowth rough-barked apple (Angophora floribunda). The proposed
access road follows an existing track through fragmented open forest on the creek flat and a small
area of open woodland. Creek flat habitat has been previously cleared and used for grazing. Ancillary
facilities are situated in cleared land. With the exception of open forest on the creek flat the habitat
affected by the proposal is of lower quality than in the adjacent crown reserve and TSR. Bolivia Hill
Nature Reserve contains 1782ha of similar quality open forest and woodland with the addition of
high quality rocky ridges and escarpment.
Habitat to be removed includes a number of resources for threatened fauna, including:
1. Several hollow-bearing trees with a range of hollow types and sizes. The hollow resource is
of low-moderate value and would provide habitat for species that prefer small to medium
branch hollows, such as insectivorous bats, small petaurid gliders and small birds. Forest in
the adjacent crown reserve contains a moderate to high value hollow resource that is
suitable for a wider range of species.
2. Important nectar and fruit trees, such as rough-barked apple and mistletoe occur
throughout the site and mature Blakely’s red gum occurs on the creek flat. Blakely’s red
gum, rough-barked apple and mistletoe are important nectar and fruit plants for regent and
painted honeyeater (Higgins et al. 2001). The proposal is likely to affect <10 mature Blakely’s
red gum and impacts could be reduced further by aligning the access road around important
trees. The majority of rough-barked apple affected are juvenile trees situated in the
northern third of the main alignment. Rough-barked apple is widespread in the adjacent
forest.
3. Scree slopes and large woody debris that provide refuge for a variety of common reptiles.
Hollow logs, which can be used by quolls for denning are uncommon.
Despite the established impact of habitat removal on many threatened species the scale of habitat
removal associated with this proposal is minor in a local context. Although clearing (and
fragmentation) of habitat is prevalent on the New England tablelands the proposal would have a
small impact on the total area of similar habitat in the locality and region.
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4.2

Edge effects

Creation of a new forest edge can cause changes in a range of biological and physical conditions,
with concomitant effects on fauna (Lindenmayer & Bergman 2005). Edge effects include abiotic (i.e.
microclimate - temperature, light, humidity) and biotic (disease, weeds, predators and competitors)
factors, which can have a serious impact on adjacent plant and animal communities. The impact of
edge effects varies between species and habitats and the magnitude of effects will depend on the
size of the remnant and type of habitat (Young & Mitchell 1994). Small remnants and dense forest
experience more severe impacts than larger remnants and open forests. Some edges effects, such as
weeds, are readily identified, whilst others, such as increased predation pressure or competition
with edge specialists, are less obvious.
Most of the habitat affected by the proposed upgrade is already edge affected, although the impact
of edge effects is not obvious due to the open nature of vegetation. Open forest and woodland
already experiences high rates of solar radiation and wind penetration and the primary impact of
edge effects are increased penetration of weeds and colonisation by edge specialists. Low soil
quality reduces the opportunity for exotic weeds. Open forest on the creek flat and lower slope,
below the subject site, has been fragmented by previous clearing and is highly edge affected. Habitat
adjacent to the existing highway is also edge effected but the only noticeable impact is an increased
density of grasses. Despite the openness of habitat edge specialists, such as noisy miner and pied
currawong, which are known to compete and predate smaller interior species, were uncommon in
the study area.
Vegetation within the subject site and study area has experienced moderate to high levels of
disturbance over the past 50 or so years. For example, the TSR has been used for gravel extraction
and grazing and small areas have been cleared. Previous clearing, associated edge effects and
vegetation regrowth has resulted in a modified community. Although the proposal would create a
new forest edge on the down-slope side of the subject site the impact of edge effects will be
buffered by the sites history of disturbance. Most of the subject threatened species are predicted to
tolerate the magnitude of edge effects likely to occur in the subject site. Most of the subject species
are mobile and capable of using and moving across edge-effected habitat. Several species were
recorded in edge-affected areas, including speckled warbler, diamond firetail, scarlet robin, spottedtailed quoll and masked owl.
Of the subject threatened species border thick-tailed gecko may be most susceptible to edge effects.
Geckoes inhabit rock outcrops with rock slabs, deep leaf litter, fallen timber and dense canopy
vegetation (OEH 2013). Vegetation removal around rock outcrops could change the thermal
properties of habitat making it unsuitable. Despite the risk of potential impacts on geckoes that
species has a low likelihood of occurrence in the subject site and edge effects are therefore unlikely.
The proposed clearing is unlikely to create substantial edge effects on the adjacent habitat.

4.3

Barrier effects, fragmentation and isolation

Roads represent major barriers to fauna movement (Andrews 1990; Bennett 1991, 1999). The
impacts of barriers vary between species and are most significant for small cover dependent species
that typically avoid open habitats (Burnett 1992; Goosem 1997). In the case of small gaps, such as
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roads or powerline easements, barrier effects can contribute to fragmentation and isolation of
habitat. Species that will not cross the barrier may become isolated in habitat islands where,
depending on the size of the island, they may experience an increased risk of local extinction. The
effect of barrier creation can be increased when the barrier occurs in an important corridor.
The proposal would add to the barrier already created by the existing New England Highway by
increasing the width of cleared land over a distance of 1.7km. Increased width would be most
pronounced in areas where the new alignment deviates from the existing. The construction of a
320m bridge would reduce barrier effects for a range of birds, mammals and reptiles, although
remediation of the unused section of highway is required to maximise benefits.
The subject site forms part of an area suspected of being an important east-west corridor that links
forests on the eastern slopes of the Great Dividing Range with the tablelands. The proposal would
contribute to the barrier effect and degree of fragmentation associated with the existing highway.
The existing highway represents a barrier to movement by some small reptiles and cover dependent
birds, such as white-browed scrubwren. The upgraded highway would increase barrier effects on
reptiles and birds over a distance of 1.7km, however, connectivity would remain unchanged south of
the subject site and fauna movement and transfer of genetic material would continue unaffected.
The proposed large bridge underpass would improve connectivity for many species. Although the
proposal would widen an existing gap it would not fragment existing habitat to the point of having
negative impacts on fauna. It is likely that historically the study area experienced higher levels of
fragmentation due to road and railway construction and clearing for powerlines and agriculture.
Impacts on threatened fauna are unlikely as most of the subject species are highly mobile and
regularly use fragmented landscapes where gaps exceed that associated with this project.

4.4

Road strike

Mortality associated with the construction of roads can have a detrimental effect on species trying
to maintain historic movement patterns. Although the frequency of road strike may be low for some
species, consistent road mortality over decades can affect local populations. Road strike affects all
vertebrate groups, including frogs (Taylor & Goldingay 2003; Fahrig et al. 1995), ground mammals
(Clark et al. 1998), nocturnal birds (Debus & Rose 1994) and koalas (Prevett 1991). Mortality of
wildlife occurs when animals attempt to cross the road or when they are foraging along the roadside
(Bennett 1991).
Road-killed fauna was recorded within the subject site during this study and the Atlas of NSW
Wildlife includes five records of road-killed spotted-tailed quoll within 5km of the subject site. Traffic
volume, timing of peak vehicle movements in relation to periods of fauna activity (i.e. dawn, dusk,
night etc) and speed are important factors that influence road strike risk. An increase in speed of
20km/h was found to substantially increase road strike of native marsupials, including quolls, in
Tasmania (Jones 2000). In that study road strike decreased when speed was reduced to the previous
level.
The volume of traffic is expected to remain consistent despite the upgrade, although the intended
posted speed of the road would be increased from 80 to 100km/h, with the truck speed limit for
northbound vehicles set at 80km/h. A 20km/h increase in speed would increase road strike risk for
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all species but particularly spotted-tailed quoll. Quolls are exposed to road strike when scavenging
along the highway, dispersing from natal territories, roaming during the breeding season or moving
through their home range.
Although road strike will affect many species in the study area, impacts on spotted-tailed quoll are of
primary concern. The apparent prevalence of road-killed quolls south of the subject site may signify
increased crossing in that area or be due to higher vehicle speed. Bolivia Hill reaches it peak south of
the subject site and an east-west aligned ridge joins the highway in that area. Terrain in the subject
site is not conducive to dispersal movement but foraging individuals may occasionally cross the
highway. The proposal would increase the risk of mortality to these individuals.
In assessing the potential road strike risk it is worth considering historical speed limits. At present
the posted speed limit in the subject site is 80km/hr with 75km/hr around the two major curves.
Roads and Maritime Services (2014) identified that 85th percentile speeds along this section of the
highway are generally above the posted speed limit of 80 kilometres per hour, noting that the speed
limit on this section was changed on 9 October 2012 from 100 to 80 kilometres per hour. The
proposed upgrade would reinstate the speed limit that occurred pre 2012. Road killed quoll records
included on the Atlas include one in the 2.5 years since October 2012 and one in the 2.5 years prior
to 2012. Other records occurred between 2004 and 2006.

4.5

Noise

Research on the effect of noise on wildlife has increased in the past decade as awareness of the
magnitude of impacts has grown. Most research has focused on the impact of roads (vehicle traffic)
and aircraft noise, although there is increasing interest in the effect of wind turbines and
compressors associated with the oil and gas industry and even off-road vehicles. Several aspects of
noise will influence the degree of impact on fauna, including: magnitude (dB), sound frequency (Hz),
occurrence (events/unit of time), duration (time period) and proximity (distance to noise). Noise
created by vehicles (on roads) and aircraft is also associated with movement and in some cases light,
which can also affect wildlife. In any assessment of noise impacts it is important to consider the
ability of wildlife to habituate to noise. There are numerous examples where wildlife is recorded
close to noisy environments and the frequency of road kill suggests that the presence of traffic noise
does not deter fauna from crossing roads.
Noise may affect wildlife by; interfering with breeding communication (Foreman & Alexander 1998;
Legagne 2008), reducing ability to detect prey (Schaub et al. 2008; Bunkley et al. 2014), increasing
vigilance behaviour and reducing food intake (Quinn et al. 2006), increased production of stress
hormones (Foreman & Alexander 1998), affecting pair bonds and pairing success (Habib et al 2007)
and reducing abundance and species richness (Rheindt 2003). Noise may alter communication
distances and call detection with flow-on behavioural and physiological effects, damage to hearing
from over-exposure and masking of communication signals (Dooling & Popper 2007). The end result
of prolonged exposure to noise may be reduced abundance and survival. Most studies have
identified a zone of negative influence around a noise source with impacts declining with distance
from the source and presumably dissipating once the noise falls below the threshold of disturbance.
Noise effects have been modelled at levels of 42dB(A) for woodland birds and 48dB(A) for nesting
shorebirds (Foreman and Alexander 1998). Several studies have identified noise related impacts
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when levels consistently exceed 60bd(A). A key point to consider is the consistency of noise,
sporadic (i.e. blast or hammering) or short term noise (work hours for several weeks) are unlikely to
cause population level impacts as fauna are able to continue their daily activities between noise
events.
The Bolivia Hill Upgrade will create two types of noise, traffic and construction. The upgrade is
situated immediately adjacent to the existing alignment and therefore an extension or increase in
traffic noise is unlikely. Reduced compression braking by heavy vehicles may actually reduce traffic
noise, although this could be partially offset by a slight increase in noise associated with higher
vehicle speeds. Studies that have recorded a significant effect of traffic noise on wildlife have been
undertaken beside major highways where traffic volumes have ranged from 30,000 and 50,000
vehicles/day (Reijen et al. 1996). Traffic volumes in the study area are approximately 3000
vehicles/day.
Construction noise will include blasting for bridge piers, mechanical rock cutting beside the existing
highway, heavy plant and light vehicle movement. These activities would consistently create noise
that exceeds 60db(A) and blasting and rock cutting would exceed 110db(A). The key feature of noise
associated with the Bolivia Hill Upgrade is its duration. All work would occur during the day between
the hours of 0700 and 1800. Blasting would create high intensity (or impulse) noise that will last for
brief periods. This type of noise may disturb fauna but is unlikely to cause animals to move away
from the area or substantially change their behaviour. Rock cutting would be of longer duration but
will be disrupted by traffic movement on the existing highway.
The Bolivia Hill upgrade is expected to take 1.5-2 years to complete but not all construction activities
will be consistent during that period. Blasting will occur in the early stages of construction up until
pier pads are complete. Blasting and rock cutting should be completed between 3-6 months
following commencement of work. Heavy plant will be the most consistent source of noise although
noise would occur in sporadic bursts.
The end result of noise impacts is predicted to include: short-term disturbance due to impulse noise
and temporary avoidance of the immediate construction area during construction hours by birds.
Nocturnal fauna denning within 50m of the site may experience some disturbance, although noise is
unlikely to cause individuals to adjust their behaviour. The worst-case scenario is that noise will
cause some species of fauna to temporarily avoid the subject site during construction hours. Longterm or population level impacts are highly unlikely.
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5. Assessment of Significance
5.1

Threatened species listed on the TSC Act

The Threatened Species Legislation Amendment Act 2004 made substantial amendments to both the
Threatened Species Conservation Act 1995 and the Environmental Planning and Assessment (EP&A)
Act 1979. One such amendment was the introduction of a seven-part test to replace the former
eight-part test. The seven factors included in the seven-part test must be considered for informed
decisions to be made regarding the effect of a proposed development or activity on threatened
species, populations or ecological communities, or their habitats. These seven factors are contained
within Section 5A of the EP&A Act.
The seven-part test was applied to 24 fauna species. One species, collared delma, considered as
possibly occurring in the study area (refer Table 1) was not included in the assessment. After further
consideration it was concluded that the subject site does not contain habitat for that species and
impacts are therefore unlikely. The test concludes that the proposal would not have a significant
effect on threatened species and therefore a Species Impact Statement is not required.
The proposal would remove approximately 11ha of open forest habitat including a small number of
hollow-bearing trees, and result in an increased risk of road strike. Application of the mitigation
measures proposed in Section 6 would reduce impacts. Important issues considered in drawing
conclusions on the magnitude of impacts include:


The small area of habitat and number of important fauna habitat resources (i.e. HBT, rock
outcrops etc) directly impacted.



The presence of higher quality threatened species habitat immediately adjacent to the subject
site.



The modified nature of the subject site and historical disturbance, which has included, clearing
for railway and powerline (now unused & dismantled) easements, the existing New England
Highway, grazing of stock and quarrying with associated fragmentation and edge effects.



The magnitude of impacts on a potential east-west fauna movement corridor.



Minor increase in habitat fragmentation and isolation associated with a wider road corridor.



The low likelihood that the proposal would cause indirect impacts such as edge effects on
adjacent habitat.



The increased risk of road strike caused by increasing light vehicle speed from 80 to 100km/h
and heavy vehicle speed to 80km/h.



The ability to mitigate impacts.

The Section 5A assessment was based on an assumption that the mitigation measures proposed in
Section 6 would be applied. If the proposed measures are not implemented then impacts should be
re-assessed. The proposed mitigation measures are regarded as viable in the present context and
their application is expected to reduce the impact of the proposal on threatened fauna within the
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study area. The measures proposed are either standard components of other highway upgrade
projects or have become accepted means of reducing the impact of development on threatened
fauna.

5.2

Threatened and migratory species listed on the EPBC Act

In accordance with the requirements of the Environment Protection and Biodiversity Conservation
(EPBC) Act 1999 the short-term impacts of the proposal on Matters of National Environmental
Significance were assessed. The ‘Matters of National Environmental Significance’ listed in the EPBC
Act include:







World Heritage Areas;
wetlands protected by international treaty (The Ramsar Convention);
nationally listed threatened species and ecological communities;
nationally listed migratory species;
all nuclear actions; and
the environment of Commonwealth marine areas.

The proposal would not impact any World Heritage Areas, Ramsar wetlands, involve any nuclear
actions or impact Commonwealth marine areas. The subject site contains known habitat for spottedtailed quoll and predicted (albeit low quality) habitat for border thick-tailed gecko, koala, greyheaded flying-fox and regent honeyeater, species that are listed as Vulnerable or Endangered on the
EPBC Act. The subject site is either known or likely to be used by four migratory species, whitethroated needletail, fork-tailed swift, satin flycatcher and rainbow bee-eater.
The assessment of significance for endangered and vulnerable species concluded that the extent of
habitat removal and disturbance required for the proposed works would not have a significant
impact, due to:







The small area of habitat to be cleared and presence of equal or better quality habitat in the
adjacent crown reserve and Bolivia Hill Nature Reserve.
The small scale of impact on key habitat resources, such as potential den sites, key food
plants and high quality hollows.
The quality of habitat affected and presence of historical disturbance, which has included,
fragmentation, edge effects, grazing and altered fire regime.
The absence of key habitat resources and evidence that the subject species utilise the
subject site.
The high mobility of some species and their ability to cross small forest gaps.
The ability to mitigate impacts.

Impacts on migratory species would be negligible and habitat within the subject site is not regarded
as “important habitat” as defined by DotE (2013). Of primary concern is removal of habitat used by
satin flycatcher during northern migration. The area of habitat affected is small in a local context and
its removal would not disrupt migration.
If the mitigation measures proposed in Section 6 are applied the proposal would not require referral
to the Department of the Environment.
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5.2.1

Significance of impacts on spotted-tailed quoll

An increase in road-strike risk for spotted-tailed quoll is of primary concern. Quolls are susceptible to
road strike and males, particularly dispersing juveniles, are at greatest risk because their extensive
ranging behaviour means they encounter roads more frequently (Long & Nelson 2008). The Atlas of
NSW Wildlife contains five records of road-killed quolls on the New England Highway within five
kilometres of the subject site (Figure 2). All these records occur south of the subject site and
correspond with a suspected east-west movement path at the crest of Bolivia Hill and where the
highway cuts an east-west aligned ridge. Eleven of the 12 quoll records within a 5km radius of the
subject site have occurred in the past 10 years, with nine records in the past five years. Although
movement across the highway within the subject site is likely to be constrained by topography (i.e.
steep rocky terrain) and limited to foraging forays the proposed 20km/h increase in vehicle speed
would increase the risk of mortality. Mortality would occur when individuals cross the road or
scavenge dead fauna on the road. Even low levels of mortality over a long period of time, coupled
with other threatening processes, can have population level impacts on endangered species.
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Based on available information it is uncertain if the road-kill records correspond to a well-used
corridor or are due to higher vehicle speed in that area. For example, do quolls still cross the
highway within the subject site but are less susceptible to road strike due to slower speeds. Jones
(2000) found that a 20km/h increase in vehicle speed caused a substantial increase in road strike of
quolls and Tasmanian devils. Contrary to this is the absence of any obvious change in road-kill
records when vehicle speeds were reduced to 80km/hr in October 2012. The noted preference that
quolls prefer to use ridges and gullies when moving through their home range or dispersing also
reduces risk. Recent road-kill surveys (see Sandpiper Ecological 2015) recorded a higher incidence of
fauna mortality south of the subject site and this may contribute to quoll mortality as they often
scavenge carcasses from roads.
DotE (2013) define a significant impact. Following is an analysis of key points from that definition as
they relate to potential impacts on spotted-tailed quoll.
Is the impact important, notable, or of consequence?
An increase in mortality of an endangered species is important. Managing road strike was an
objective of the approved Spotted-tailed Quoll Recovery Plan (Long & Nelson 2008) and is identified
in the spotted-tailed quoll Priority Action Statement prepared by the NSW Government (OEH 2014).
Over the long-term increased mortality could have negative population level impacts.
What is the magnitude or intensity of the impact
Although, the increased risk of road strike is likely to be low, probably averaging less than one
individual each year, it will occur over a long duration, that is, the operational life of the upgrade.
There is no way of quantifying the number of quolls that may be killed over the operational life of
the upgrade, although mortality of 1 or more individuals is likely. When coupled with other
threatening processes operating in the locality increased road strike would contribute to local
declines in abundance but is unlikely to be the major cause of these declines.
What is the sensitivity, value and quality of the environment which is impacted
Habitat in the study area is known to support spotted-tailed quoll, however, it is not high quality
habitat in comparison to the extensive areas of contiguous forest on the eastern fall of the Great
Dividing Range or in some parts of Bolivia Hill Nature Reserve. The three recent quoll records in the
study area indicate that it forms part of the home range of at least one individual quoll. The subject
site contains predominantly foraging habitat and is of lower quality than the adjacent study area and
locality, which contain more den sites, high prey abundance and variable topography, including
ridges and gullies. Use of the subject site is predicted to be occasional and would occur as part of
foraging movement throughout a home range and occasional dispersal. The primary value of the
subject site is that it probably forms part of a quoll home range and is situated within a suspected
east-west movement corridor.
Intensity, duration and geographic extent of the impacts
The proposal would increase light and heavy vehicle speeds by 20km/h for the life of the upgrade,
which is assumed to be 50 years. The subsequent increase in road strike risk would occur over the
1.7km length of the upgrade and extend several hundred metres past the southern end where
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vehicles would be travelling at a higher speed than present due to higher entry and exit speeds from
the upgraded section. The 1.7km subject site is situated at the northern end of an approximate
5.5km vegetated interface either side of the New England Highway. The vegetated interface may
represent an east-west movement corridor that links Bolivia Hill Nature Reserve with Torrington
State Conservation Area.
There are several quoll records at the southern end of Bolivia Hill Nature Reserve, including a
number of road-kill records on the adjacent section of New England Highway (Figure 2). The
distribution of records indicates that quolls interact with the highway over a 5-6km area. The
proposed upgrade would increase the risk of road strike over approximately 30% of the local
highway / forest interface.
Can the impact be mitigated?
Proposed measures incorporated into the concept design and additional mitigation measures that
will minimise or reduce impacts on spotted-tailed quoll include:
1. A large (320m) bridge;
2. Several small (900mm diameter) pipe culverts;
3. Rehabilitation of the existing (cleared) borrow pit and inclusion of large rocks and logs
salvaged from the upgrade corridor in rehabilitation areas and adjacent to the large bridge
underpass.
4. Installation of appropriately designed exclusion fence that ties into bridge and culverts to
direct quolls into those features and extends for the entire length of the upgrade.
Fauna-exclusion fencing can be effective in reducing road kill for some terrestrial species and may
therefore reduce the opportunity for quolls to scavenge food from the road, thereby reducing the
risk that quolls would be struck by vehicles. There is no published information on the effectiveness
of exclusion fence in stopping quolls from accessing roads. Conversely, there is limited evidence of
road strike where there is exclusion fence. This includes large sections of the Pacific Highway. Quolls
are agile climbers that could probably scale a chain mesh fence, however, it is not certain that quolls
would attempt to climb such a fence and movement along the fence to search for an opening is
likely. Standard floppy-top fence may provide a satisfactory deterrent to movement and reduce
access to the road to such a level that impacts are neutralised. Further consideration and
assessment will be required to develop an appropriate fence design. Irrespective of design the
installation of exclusion fence coupled with the large bridge and pipe culvert underpasses will reduce
the risk of road strike to below present levels.
Spotted-tailed quoll have been recorded using underpasses (box culverts and bebo arches) and land
bridges installed as part of the Pacific Highway Upgrade (AMBS 2002; Fitzgerald 2005; Sandpiper
unpublished data). As part of their nightly activity quolls move through and along logs and it is
conceivable that they would utilise small pipe culverts, particularly on two-lane sections of highway
where distances are shorter. Use of the large bridge underpass is highly likely.
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6. Mitigation Measures
1. Install fauna exclusion fence on both sides and for the entire length of the proposed
upgrade. Exclusion fence may be substituted with other natural features, such as vertical
rock face, where these features occur in suitable locations. Gates should be installed where
the exclusion fence crosses the former highway. An assessment shall be undertaken by a
suitably qualified ecologist to determine the type and extent of exclusion fence, sections of
the alignment where fence can be supplemented with natural barriers and suitable
alternatives where there is a high risk of rock falls damaging the fence. Exclusion fence must
tie into bridge and culvert underpasses to ensure it guides fauna to these structures. The
type of fence would be designed to stop movement by spotted-tailed quoll and therefore
does not need to be floppy-top fence. Research would be required to determine the most
appropriate fence design. Returns should be installed at each end.
2. Design the project to minimise vegetation removal. This can be achieved by restricting the
clearing boundary to the area required for construction, placing stockpiles and ancillary
facilities in cleared land and utilising existing access tracks for site access.
3. To improve connectivity assess the feasibility of remediating a section of existing highway
adjacent to the proposed large bridge underpass. Remediation may be feasible in areas
where the existing highway is situated on fill, such as the drainage line extending from the
cliff face.
4. Rocks and large logs removed from the alignment should be stockpiled and used to create
additional habitat in rehabilitated areas and near the large bridge underpass.
5. Prepare a nest box management plan that quantifies impacts on the extant hollow resource
and determines the appropriate number and type of boxes required to compensate for
removal of arboreal hollows on threatened species and important prey for threatened
species.
6. The nest box plan would include a detailed survey to quantify impacts on hollow bearing
trees.
7. Undertake targeted surveys during the breeding season to assess the status of the suspected
little eagle nest. Surveys should aim to determine if the nest is active and confirm use by
little eagle. If the subject nest is confirmed as an active little eagle nest no high impact
construction activities, such as blasting, rock cutting, rock splitting, crushing, dumping rock
etc, should occur within 200m of the nest site during the breeding season i.e. May to
October. Following the commencement of construction the nest should be inspected for
activity. If the nest is inactive during the construction period then no restrictions would
apply.
8. Install signs warning motorists that quolls cross in the Bolivia Hill area.
9. Rehabilitate cleared and degraded land around the quarry/borrow pit situated on crown
land below the subject site. Rehabilitation should include planting of key nectar species for
regent honeyeater, including Blakely’s red gum and rough-barked apple and the primary
koala feed tree species ribbon gum.
10. Ancillary sites should be remediated upon completion of work.
11. Maximise retention of existing vegetation beneath the bridge and rehabilitate ancillary sites
disturbed during bridge construction.
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12. Minimise removal of mature Blakely’s red gum during construction of the access road and
ancillary sites.
13. Undertake a targeted survey for owl roosts in the ephemeral gully below the upgrade
alignment (i.e. location of potential masked owl roost) and along the tributary to Brickyard
Creek.
14. Identify and mark primary and secondary koala feed trees within and adjacent to the
footprint of proposed ancillary facilities and access road and, where possible, modify the
location of these structures to avoid such trees.
15. Implement standard clearing procedures, including, but not limited to, daily pre-clearing
survey, two-stage clearing protocol (non-HBT and HBT), HBT inspection and fauna
relocation.
16. Ensure that best practice erosion and sediment controls are applied to minimize impacts on
aquatic habitats.
17. Design the upgrade to minimize removal of mountain banksia (Banksia integrifolia) at the
southern end of the subject site.
18. Ensure that mountain banksia, ribbon gum, Blakely’s red gum and rough-barked apple are
priority species in all landscaping and rehabilitation areas.
19. A weed management plan should be prepared that includes measures to manage the spread
of perennial grasses and pathogens, namely Phytophthora cinnamomi and myrtle rust.
20. Ensure that construction vehicles remain within designated work areas. Strict access
restrictions should be imposed on the TSR at the northern end of the subject site to avoid
disturbance to threatened woodland birds.
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Appendix A – Seven Part Test
There are a number of key definitions that must be considered when using the seven part test to assess the
impact of a proposal (DECC 2007). These are listed below.
Part a)
 Life cycle is the series or stages of reproduction, growth, development, aging and death of an
organism.
 Viable is the capacity to successfully complete each stage of the life cycle under normal conditions.
 The local population is the population that occurs in the study area. In cases where multiple
populations occur in the study area, each population should be assessed separately.
 Risk of extinction is the likelihood that the local population will become extinct either in the shortterm or in the long-term as a result of direct or indirect impacts on the viability of that population.
Part c)
 The local occurrence is the community that occurs within the study area.
 Similar to the definition provided in factor (a), risk of extinction is used here as the likelihood that the
local occurrence of the ecological community will become extinct either in the short-term or in the
long-term as a result of direct or indirect impacts on the community, and includes changes to
ecosystem functioning.
 Composition refers to both the assemblage of flora and fauna species, and the physical structure of
the ecological community. Note that, while many communities are identified primarily by their
vascular plant composition, all species that occur in a community are part of that community.
Part d)
 Habitat is the area occupied, or periodically or occasionally occupied, by any threatened species,
population or ecological community and includes all the different aspects (both biotic and abiotic)
used by species during the different stages of their life cycles.
 Extent refers to the physical area removed and/or to the compositional components of the habitat
and the degree to which each is affected.
 The importance of the habitat will be related to the stages of the species’ life cycles and how
reproductive success may be affected.
 Locality has the same meaning prescribed to local population of a species or local occurrence of an
ecological community i.e. the habitat that occurs within the study area.
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A1

Border thick-tailed gecko

One species of reptile has been considered, border thick-tailed gecko (Uvidicolis sphyrurus). The Atlas of NSW
Wildlife contains two records of border thick-tailed gecko, both occur in the same location, approximately
2.2km southwest of the subject site. The most recent record of border thick-tailed gecko occurred in April
2014 during a targeted reptile survey of Bolivia Hill Nature Reserve.
(a) in the case of a threatened species, whether the action proposed is likely to have an adverse effect on
the life cycle of the species such that a viable local population of the species is likely to be placed at risk of
extinction;
The population status of the border thick-tailed gecko is unknown. If present, the species is predicted to be
patchily distributed, with distribution linked to the occurrence of rock outcrops with the favored mix of leaf
litter, rock slabs and canopy cover. The proposal would affect approximately 11ha of low quality gecko habitat
on the midslope of Bolivia Hill. Habitat affected would include grassy woodland with scree slopes. Key habitat
resources, such as rock outcrops with boulders, rock slabs and deep leaf litter (DoE 2015; OEH 2013), would
not be affected. Habitat with some key features occurs west, and to a lesser extent east, of the subject site.
Even these areas are considered unlikely to support geckoes due to their history of disturbance, which has
included clearing grazing and fragmentation. Vegetation removed for the proposed access road would not
affect potential habitat. The total area of habitat affected is minor in a local context.
Border thick-tailed gecko is unlikely to be wide ranging and individuals probably stay within an area of rock
outcrop that contains multiple refuge and foraging areas. OEH (2013) suggests that the species may forage
within 100m of rocky areas, although no reference is provided to substantiate this suggestion. Dispersal of
young is also likely to be limited to adjoining areas of suitable habitat. The predicted patchy distribution and
poor dispersal ability probably contribute to sedentary behaviour. This species is unlikely to cross the existing
New England Highway as there is no good quality habitat abutting the highway and movement across a broad
expanse of open flat terrain (i.e. pavement) is unlikely. The proposed upgrade is therefore unlikely to increase
barrier effects. The construction of a 320m bridge will improve connectivity, although it would be necessary to
remediate the existing highway to create a more natural landform (refer mitigation measures). The subject
bridge also adjoins a large area of exposed rock on the east side with scree slope to the west. This area
represents some of the better quality habitat for border thick-tailed gecko in the subject site.
(b) in the case of an endangered population, whether the action proposed is likely to have an adverse effect
on the lifecycle of the species that constitutes the endangered population such that a viable local population
of the species is likely to be placed at risk of extinction;
No endangered populations would be affected by the proposal.
(c) in the case of a critically endangered or endangered ecological community, whether the action proposed:
i) is likely to have an adverse effect on the extent of the ecological community such that its local occurrence is
likely to be placed at risk of extinction, or
ii) is likely to substantially and adversely modify the composition of the ecological community such that its local
occurrence is likely to be placed at risk of extinction;
Impacts on Critically Endangered or Endangered Ecological Communities are addressed elsewhere.
(d) in relation to the habitat of a threatened species, population or ecological community:
i) the extent to which habitat is likely to be removed or modified as a result of the action proposed.
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The total area of habitat affected by the proposed upgrade is 11ha, approximately half of which is unsuitable
for border thick-tailed geckoes and the remaining area is of marginal quality. Marginal quality habitat occurs
between chainage 56800 and 57675 with unsuitable habitat along the proposed access road and within the
main alignment from chainage 58050 to 58750. The proposal would not affect high quality habitat for border
thick-tailed gecko and direct impacts are unlikely.
ii) whether an area of habitat is likely to become fragmented or isolated from other areas of habitat as a result
of the proposed action.
The existing New England Highway already fragments and isolates habitat within the study area and represents
a barrier to movement by small cover dependent species, such as geckoes. The extent to which geckoes would
attempt to cross the existing (or upgraded) highway is unknown but predicted to be very low. The proposal is
therefore unlikely to further fragment or isolate habitat. The proposal would increase the width of pavement
adjacent to low quality habitat for a distance of approximately 700m. However, the proposed bridge would
improve connectivity over an area of 320m and would link areas of exposed rock on the east with scree slope
to the west.
iii) the importance of the habitat to be removed, modified, fragmented or isolated to the long-term survival of
the species, population or ecological community in the locality.
Habitat affected by the proposal is not regarded as critical to the survival of border thick-tailed gecko. The
habitat lacks critical resources (i.e. boulders with rock slabs and dense leaf litter) and it is unlikely to provide an
important role in the long-term survival of border thick-tailed geckoes in the locality.
e) whether the action proposed is likely to have an adverse effect on critical habitat (either directly or
indirectly);
No critical habitat would be affected by the proposal.
f) whether the action proposed is consistent with the objectives or actions of a recovery plan or threat
abatement plan;
A National or State Recovery Plan has not been prepared for border thick-tailed gecko. The proposal is
consistent with Priority Action Statements as it will not enhance known threatening processes such as fire,
logging, bush rock collection, fire wood collection or result in habitat removal or increased fragmentation. The
proposal is also consistent with relevant Threat Abatement Plans, including Predation by the Red Fox (Vulpes
vulpes).
g) whether the action proposed constitutes or is part of a key threatening process or is likely to result in the
operation of, or increase the impact of, a key threatening process.
There are presently 38 Key Threatening Processes (KTPs) listed on Schedule Three of the TSC Act. Five KTP are
relevant to this assessment:
1.

Clearing of Native Vegetation.

2.

Infection of native plants by Phytophthora cinnamomi.

3.

Invasion of native plant communities by exotic perennial grasses.

4.

Loss of hollow-bearing trees.

5.

Removal of dead wood and dead trees.

Mitigation measures are proposed to address infection by Phytophthora cinnamomi, invasion of perennial
grasses, loss of hollow-bearing trees and removal of dead wood and dead trees (refer Section 6). Proposed
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measures have been applied on numerous other projects and are considered viable and effective in minimising
KTP’s. Minimising the project footprint, using already cleared areas, where possible, and constructing a large
bridge, as opposed to cut and fill would reduce Clearing of Native Vegetation. Whilst it is impossible to
upgrade the subject section of highway to an appropriate standard and avoid vegetation removal the scale of
clearing is considered reasonable given habitat quality, and land use, which has already caused habitat
degradation.

Conclusion
The proposed Bolivia Hill Upgrade of the New England Highway would not have a significant impact on border
thick-tailed gecko and therefore a Species Impact Statement is not required. This conclusion is based on the
low quality of habitat affected and the sedentary nature of the subject species. Mitigation measures that will
benefit border thick-tailed gecko include; minimising vegetation removal and rehabilitation of degraded
habitat.

A2

Spotted-tailed Quoll

Individual spotted-tailed quolls were recorded during the route selection and targeted fauna surveys (Cardno
2013 and Sandpiper Ecological Surveys 2015). Both records were south of the subject site and to the west of
the highway. The Atlas of NSW Wildlife contains 372 records of spotted-tailed quoll within the locality. Most of
the records in proximity to the subject site occur to the south, along the New England Highway or in Bolivia Hill
Nature Reserve (Figure 2). The Atlas contained no records immediately east or west of the subject site. The
pattern of records correlates with vegetated ridgelines extending from Bolivia Hill Nature Reserve across the
New England Highway at the crest of Bolivia Hill, just south of the subject site and along the ridge west of the
subject site. Several published studies have identified ridges as important movement paths for quolls (Belcher
& Darrant 2006; Glen & Dickman 2006a) and local studies in Washpool National Park have identified a similar
trend (K. Djikstra pers comm). The subject site may be situated on the edge of a movement corridor between
the eastern escarpment of the Great Dividing Range and Torrington State Conservation Area. Long and Nelson
(2008) identify the Northern Tablelands from Barrington Tops to the Glenn Innes region as containing an
important quoll population.
(a) in the case of a threatened species, whether the action proposed is likely to have an adverse effect on
the life cycle of the species such that a viable local population of the species is likely to be placed at risk of
extinction;
The subject site does not contain important shelter (or breeding) resources for quoll and use would be limited
to foraging. Moderate to high quality shelter habitat occurs in the crown reserve and private land west of the
subject site and along ridges in Bolivia Hill Nature Reserve to the east. These areas, and recent records, are
sufficiently close to conclude that quolls would utilise the subject site at some stage. The subject site (& study
area) also contains a moderate density of arboreal mammals, which are a known prey item (Belcher 2004).
Home range estimates for spotted-tailed quoll vary between males and females and quality of habitat. Home
range estimates for females range from 495 to 621ha and males from 1755 to 2561ha (Belcher & Darrant
2004; Claridge et al. 2005). Glen and Dickman (2006a) recorded much smaller home ranges of 757ha for males
and 175ha for females, a result they attributed to the high abundance of prey in their study area (Glen &
Dickman 2011).
Habitat quality in the study area is regarded as moderate and it is likely that quoll home ranges in the locality
are in the vicinity of 500 to 1500ha. Previous land clearing, habitat fragmentation and existing land use
contribute to the classification of moderate habitat. Nonetheless, the study area contains a moderate
abundance of prey and a range of good quality den sites in the form of rock outcrops and hollow logs. The
proposal would remove 11ha of potential foraging habitat, which would be utilised on an occasional basis.
Using the median home range estimates of Belcher and Darrant (2004) (i.e. 500ha female & 1500ha male) the
proposal would remove just over 2% of the potential home range of a female and 0.7% of a male’s home
range. The proposal would not affect potential den or breeding sites.
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The proposal would increase the risk of road strike, which is discussed in further detail under question dii,
below. Road strike would lead to increased mortality of quolls and, if unmitigated, could affect population
viability in the long-term. The existing highway already causes road strike and would affect population viability.
To assess impacts it is necessary to determine the extent to which the proposal would increase road strike and
assess how that effects the local population. Providing exclusion fencing and fauna underpasses are two ways
to manage road strike.
Given the small area of foraging habitat affected, absence of tangible impacts on other key habitat resources
(i.e. rock outcrops and hollow logs) reduced risk of road strike within the subject site and ability to manage
road strike (refer question dii) it is unlikely that the proposal would affect the viability of the local spottedtailed quoll population. No quolls are predicted to rely on the subject site to satisfy an important part of their
life cycle. Rather the subject site forms part of a large area of foraging habitat and is situated at the southern
end of a predicted east-west corridor.
(b) in the case of an endangered population, whether the action proposed is likely to have an adverse effect
on the lifecycle of the species that constitutes the endangered population such that a viable local population
of the species is likely to be placed at risk of extinction;
No endangered populations would be affected by the proposal.
(c) in the case of a critically endangered or endangered ecological community, whether the action proposed:
i) is likely to have an adverse effect on the extent of the ecological community such that its local occurrence is
likely to be placed at risk of extinction, or
ii) is likely to substantially and adversely modify the composition of the ecological community such that its local
occurrence is likely to be placed at risk of extinction;
Impacts on Critically Endangered or Endangered Ecological Communities are addressed elsewhere.
(d) in relation to the habitat of a threatened species, population or ecological community:
i) the extent to which habitat is likely to be removed or modified as a result of the action proposed.
The total area of potential habitat affected by the proposed upgrade is 11ha, all of which represents suitable
foraging habitat. The extent of habitat removal has been reduced by inclusion of a 320m bridge. The proposal
would have minor edge effects on adjacent habitat, however, based on observation of the existing highway
edge these will not have a detrimental impact on the quality of foraging habitat and impacts will be limited to
the area cleared.
ii) whether an area of habitat is likely to become fragmented or isolated from other areas of habitat as a result
of the proposed action.
The existing New England Highway already fragments and isolates habitat within the study area and represents
a barrier to movement by small cover dependent species. The subject site is situated within a potentially
important east-west movement corridor. The existing highway does not represent a barrier to quolls, however,
it is a source of mortality and there are a number of road-killed quoll records south of the subject site. Species
such as quoll that utilise large home ranges often use well defined movement paths and these will often be
paths of least resistance, such as ridges or creeks. Studies in Washpool National Park have shown that quolls
often move along ridges. In the study area most east-west movement is predicted to occur south of the
subject site at the crest of Bolivia Hill where the highway crosses an east-west aligned ridge. This suggestion
correlates with the pattern of road kills. East-west movement though the subject site is unlikely due to the
steep terrain, particularly on either side of the highway. Whilst quolls are agile and adept climbers published
evidence suggests that they are less likely to use difficult terrain.
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Quolls would be exposed to road strike during dispersal, general movement through a home range, whilst
scavenging food from the highway and during the breeding season when males roam widely. The proposal
would widen the existing gap by 20 to 40m over a distance of approximately 1km. Based on the known ranging
behaviour of quolls, their ability to cross fragmented landscapes and predicted preference for using ridgelines
it is unlikely that widening the gap would fragment or isolate habitat. The proposed bridge would improve
connectivity within the subject site and remediation of a section of existing (unused) highway adjoining the
bridge would further improve connectivity.
Increased vehicle speed on the upgraded section of highway would increase the risk of road strike. Jones et al.
(2000) found that increasing the speed limit by 20km/h resulted in a substantial increase in road strike. The
proposal would increase vehicle speeds by 20km/h (Hyder 2014). Increased vehicle speed is a likely result of
the upgrade and this could have a negative impact on the local quoll population. At present, speeds vary
between light and heavy vehicles. Heavy vehicles are generally restricted to <80kph or less when travelling
north or southbound and heavy vehicles travelling northbound begin to decelerate several hundred meters
before the decent (pers obs). Light vehicle speeds are higher but are often restricted by heavy vehicles.
Southbound light vehicles can accelerate at the top of the hill where there is an overtaking lane. When
traveling through the high risk road strike area (i.e. the hill crest south of the subject site) most light vehicles
and northbound trucks are travelling at or above the speed limit (80kph). A 20km/h increase in vehicle speed
would increase road strike risk but the increased highway gap would not fragment or isolate habitat.
iii) the importance of the habitat to be removed, modified, fragmented or isolated to the long-term survival of
the species, population or ecological community in the locality.
Habitat affected by the proposal is not regarded as critical to the survival of spotted-tailed quoll. The habitat is
probably situated within the home range of at least one quoll and would be used on a regular basis for
foraging. Published evidence suggests that quolls are most likely to move along creek lines or ridges whilst
dispersing and regular movement through the subject site is unlikely but may occur. Spotlighting results
suggest that prey populations within the subject site are similar or slightly lower than adjoining forest,
although the subject site contains fewer arboreal hollows than adjoining forest.
The primary importance of the subject site is that it provides foraging habitat within the home range of at least
one quoll. Whilst the value of foraging habitat to a predatory species should not be understated there is a
substantial area of similar or higher quality foraging habitat in the locality. The extent to which this habitat is
used is unclear, although a camera trap survey within a 400ha area east and west of the highway recorded
quolls in one area only (Sandpiper unpublished data). The location of that record was close to a recent record
by Cardno (2013). Based on our spotlighting and camera trap surveys prey species are widespread in the
locality. The subject site does not contain habitat features that are unique in the locality and in general the
habitat within the subject site is of lower quality than immediately adjacent habitat as it lacks rock/boulder
outcrops, caves and crevices, high quality arboreal hollows and large woody debris. Installation of nest boxes
in the adjacent crown reserve and TSR and rehabilitation of degraded/cleared land will enhance habitat for
arboreal mammals and compensate for the loss of foraging habitat within the subject site.
e) whether the action proposed is likely to have an adverse effect on critical habitat (either directly or
indirectly);
No critical habitat would be affected by the proposal.
f) whether the action proposed is consistent with the objectives or actions of a recovery plan or threat
abatement plan;
A National Recovery Plan has been prepared for spotted-tailed quoll (DSE 2008). The Recovery plan includes 11
objectives. This proposal is broadly consistent with all objectives. Specific mitigation measures will be required
to ensure the proposal is consistent with Objective #8 “Reduce the frequency of Spotted-tailed Quoll road
mortality”. Mitigation measures will include, exclusion fence, speed restrictions and crossing structure/s. The
Performance Criteria specified by DSE (2008) for objective #8 is “Spotted-tailed Quoll road deaths reduced by
identifying hotspots and implementing effective mitigation measures in these areas”.
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Thirty-five Priority Action Statements (PAS) have been developed for spotted-tailed quoll, three of which relate
to road strike. These include:
1.

Erect signs in areas where road kills are common to alert drivers to the presence of spotted-tailed
quolls.

2.

Identify sections of road where spotted-tailed quolls are frequently killed on roads. Conduct a media
campaign to ask for public records of road kills and use data held by the relevant government
agencies.

3.

At sections of roads where spotted-tailed quolls are frequently killed, incorporate methods to reduce
the numbers of animals killed. Assess the effectiveness of different mitigation methods.

Measures are proposed to satisfy the above PAS. These include signage, exclusion fencing and underpasses.
The proposal is consistent with other PAS’s as it will not enhance known threatening processes. The proposal is
also consistent with relevant Threat Abatement Plans, including Predation by the Red Fox (Vulpes vulpes).
g) whether the action proposed constitutes or is part of a key threatening process or is likely to result in the
operation of, or increase the impact of, a key threatening process.
There are presently 38 Key Threatening Processes (KTPs) listed on Schedule Three of the TSC Act. Five KTP are
relevant to this assessment:
1.

Clearing of Native Vegetation.

2.

Infection of native plants by Phytophthora cinnamomi.

3.

Invasion of native plant communities by exotic perennial grasses.

4.

Loss of hollow-bearing trees.

5.

Removal of dead wood and dead trees.

Mitigation measures are proposed to address infection by Phytophthora cinnamomi, invasion of perennial
grasses, loss of hollow-bearing trees and removal of dead wood and dead trees (refer Section 6). Proposed
measures have been applied on numerous other projects and are considered viable and effective in minimising
KTP’s. Minimising the project footprint, using already cleared areas, where possible, and constructing a large
bridge, as opposed to cut and fill would reduce Clearing of Native Vegetation. Whilst it is impossible to
upgrade the subject section of highway to an appropriate standard and avoid vegetation removal the scale of
clearing is considered reasonable given habitat quality, and land use, which has already caused habitat
degradation.

Conclusion
The proposed Bolivia Hill Upgrade of the New England Highway would not have a significant impact on
spotted-tailed quoll and therefore a Species Impact Statement is not required. This conclusion is based on the
application of several mitigation measures, including a large bridge underpass, 900mm diameter pipe
underpasses, exclusion fence on both sides of the upgrade for its entire length, provision of nest boxes for
prey species, remediation of ancillary sites and rehabilitation of the existing quarry/borrow pit.
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A3

Squirrel Glider

Squirrel gliders were not recorded in the study area during targeted survey and there are no records on the
Atlas of NSW Wildlife for the locality. The closest squirrel glider records on the Atlas are approximately 30km
west and north. Nonetheless, the species is known to occur on the New England Tablelands.
(a) in the case of a threatened species, whether the action proposed is likely to have an adverse effect on
the life cycle of the species such that a viable local population of the species is likely to be placed at risk of
extinction;
Squirrel gliders tend to prefer dry forests and woodlands dominated by a mix of eucalypt species and with a
midstorey of Acacia spp and Banksia spp. Mountain banksia (Banksia integrifolia) is an important component
of squirrel glider habitat. The study area contains a mix of eucalypt species in the overstorey and a midstorey
dominated by Acacia spp., with occasional mountain banksia. A dense thicket of mountain banksia occurs at
the southern end of the subject site. The subject site would contain a blossom resource in most months of the
year and acacia gum, lerp and insects would also be available at other times.
Sugar gliders (Petaurus breviceps) were common in the study area and were detected by call and visually.
Suckling (1995) suggests that where the two species co-exist the larger squirrel glider tends to be more
abundant. This pattern of abundance holds true for many coastal forests where the two species co-exist. Given
the noted abundance of sugar gliders it is expected that squirrel gliders should have been detected if present.
The results suggest that squirrel gliders may be uncommon in the study area.
Home range size of squirrel gliders varies between sites but may be in the range of 3-5ha (Lindenmayer 2002).
Although there is no information on home range distribution the linear nature of clearing for the proposed
upgrade means it is unlikely that a large area of a single home range would be affected. The worst-case
scenario is that the proposal removes small parts of several home ranges. Although this is unlikely given the
absence of records. If squirrel gliders are presumed to occur in the subject site then they are equally likely to
occur throughout the study area and Bolivia Hill Nature Reserve. The proposal would remove less than 1% of
the total area of contiguous habitat. Removal of mountain banksia at the southern end of the subject site
should be minimized to ensure that this important autumn-winter blossom resource remains available.
Squirrel gliders typically den in small and medium branch and trunk hollows and family groups use several
hollows within a home range. The proposed upgrade would remove several potential den sites, however,
similar arboreal hollows are common in the locality and the proposal would remove a very small proportion of
the available hollow resource.
Other impacts associated with the proposal included edge effects on adjacent habitat, increased
fragmentation due to the proposed access road and widening and duplication of the existing highway, and
increased road strike risk. Edge effects are predicted to be minor and unlikely to affect squirrel gliders. The
increased gap created by the upgrade would partially fragment habitat. The existing canopy gap is such that
gliders would be able to cross the highway at several points within the subject site. Glide capability would be
better moving downhill in an east to west direction. On some uphill glides individuals may land near the base
of trees. Increasing the gap width by 10-20m would inhibit west to east glides over most of the subject site.
Connectivity will remain in areas where the upgrade deviates from the existing alignment, such as the large
bridge (chainage 57720-58000) and at the northern end where the slope is less steep and gap width will be
less than 30m. Connectivity will remain unchanged to the north of the subject site and gliders would continue
to cross in that area. Occasional crossing within the subject site and unchanged connectivity south of the
subject site are considered sufficient to avoid serious impacts on connectivity.
The small area of habitat removed, limited fragmentation of habitat and maintenance of connectivity means it
is unlikely that the proposal would affect the viability of the local squirrel glider population.
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(b) in the case of an endangered population, whether the action proposed is likely to have an adverse effect
on the lifecycle of the species that constitutes the endangered population such that a viable local population
of the species is likely to be placed at risk of extinction;
No endangered populations would be affected by the proposal.
(c) in the case of a critically endangered or endangered ecological community, whether the action proposed:
i) is likely to have an adverse effect on the extent of the ecological community such that its local occurrence is
likely to be placed at risk of extinction, or
ii) is likely to substantially and adversely modify the composition of the ecological community such that its local
occurrence is likely to be placed at risk of extinction;
Impacts on Critically Endangered or Endangered Ecological Communities are addressed elsewhere.
(d) in relation to the habitat of a threatened species, population or ecological community:
i) the extent to which habitat is likely to be removed or modified as a result of the action proposed.
The total area of potential habitat affected by the proposed upgrade is 11ha, all of which represents suitable
habitat for squirrel gliders. The extent of habitat removal has been reduced by inclusion of a 320m bridge. The
proposal would have minor edge effects on adjacent habitat, however, based on observation of the existing
highway edge these will not have a detrimental impact on the quality of foraging habitat and impacts will be
limited to the area cleared.
ii) whether an area of habitat is likely to become fragmented or isolated from other areas of habitat as a result
of the proposed action.
The existing New England Highway already fragments and isolates habitat within the study area and represents
a barrier to movement by small cover dependent species. Squirrel gliders would be capable of crossing the
existing highway within the subject site. The proposal would remove a number of existing connections and
connectivity would be reduced over the 1.7km length of upgrade. Some connectivity is predicted to remain at
the large bridge and southern end where the gap width would be less and trees are taller. Connectivity would
remain unchanged south of the subject site and gliders would continue to cross the highway in that area.
Sufficient connectivity is predicted to remain following the upgrade to ensure that the proposal does not
isolate habitat.
iii) the importance of the habitat to be removed, modified, fragmented or isolated to the long-term survival of
the species, population or ecological community in the locality.
Habitat affected by the proposal is not regarded as critical to the survival of squirrel gliders in the locality or
study area. Impacted habitat may form part of a home range of a family group of gliders. Similar quality
habitat is widespread in the locality and the proposal would remove less than 1% of contiguous habitat.
Habitat within the subject site is not critical to the survival of squirrel gliders in the locality. Minimising the
removal of mountain banksia and Blakely’s red gum would reduce impacts on squirrel gliders.
e) whether the action proposed is likely to have an adverse effect on critical habitat (either directly or
indirectly);
No critical habitat would be affected by the proposal.
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f) whether the action proposed is consistent with the objectives or actions of a recovery plan or threat
abatement plan;
A National or State Recovery Plan has not been prepared for the squirrel glider. Nine Priority Action
Statements have been prepared for squirrel glider. One PAS is relevant to this assessment “Prepare EIA
guidelines which address the retention of hollow bearing trees maintaining diversity of age groups, species
diversity. Give priority to largest hollow bearing trees.” Hollow bearing trees are more common in the
adjoining crown reserve than the subject site and the proposed access road will be aligned and constructed to
avoid impacts on large HBT. The proposal is also consistent with relevant Threat Abatement Plans, including
Predation by the Red Fox (Vulpes vulpes).
g) whether the action proposed constitutes or is part of a key threatening process or is likely to result in the
operation of, or increase the impact of, a key threatening process.
There are presently 38 Key Threatening Processes (KTPs) listed on Schedule Three of the TSC Act. Five KTP are
relevant to this assessment:
1.

Clearing of Native Vegetation.

2.

Infection of native plants by Phytophthora cinnamomi.

3.

Invasion of native plant communities by exotic perennial grasses.

4.

Loss of hollow-bearing trees.

5.

Removal of dead wood and dead trees.

Mitigation measures are proposed to address infection by Phytophthora cinnamomi, invasion of perennial
grasses, loss of hollow-bearing trees and removal of dead wood and dead trees (refer Section 6). Proposed
measures have been applied on numerous other projects and are considered viable and effective in minimising
KTP’s. Minimising the project footprint, using already cleared areas, where possible, and constructing a large
bridge, as opposed to cut and fill would reduce Clearing of Native Vegetation. Whilst it is impossible to
upgrade the subject section of highway to an appropriate standard and avoid vegetation removal the scale of
clearing is considered reasonable given habitat quality, and land use, which has already caused habitat
degradation.

Conclusion
The proposed Bolivia Hill Upgrade of the New England Highway would not have a significant impact on squirrel
glider and therefore a Species Impact Statement is not required. This conclusion is based on the application of
several mitigation measures, including a large bridge underpass, provision of nest boxes, application of a twostage clearing protocol, remediation of ancillary sites, rehabilitation of the existing quarry/borrow pit and
inclusion of mountain banksia as a priority species in all rehabilitation work.

A4

Koala

No evidence of koalas was recorded during recent field surveys and the Atlas of NSW Wildlife does not include
any records in the locality. According to DEC (2008) “There are scattered records throughout the Northern
Tablelands, but the distribution of koalas in this area is poorly understood”. Primary (ribbon gum Eucalyptus
viminalis), secondary (Blakely’s red gum E. blakelyi) and supplementary (broad-leaved stringybark E. caliginosa)
koala feed trees occur in the study area and subject site.
(a) in the case of a threatened species, whether the action proposed is likely to have an adverse effect on
the life cycle of the species such that a viable local population of the species is likely to be placed at risk of
extinction;
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The proposal would remove a small number of primary and secondary koala feed trees. Ribbon gum occurs in
the northern third of the main alignment as a regrowth midstorey species, and there are occasional mature
individuals along the creek flat in proximity to the proposed access road. Blakely’s red gum occurs as mature
trees on the creek flat, in proximity to the proposed access road and as scattered individuals in the southern
half of the main alignment. Broad-leaved stringybark is the co-dominant canopy species in the subject site. The
subject site is situated on low nutrient granitic soils, which can be deficient in important elements such as
phosphorous. Feed trees growing on the creek flat at the northern end of the study area would provide better
forage.
The Koala Habitat Assessment Tool (DotE 2014) was applied to the subject site. The site received a score of
4/10, which means it does not contain habitat critical to the survival of koalas. There is no evidence that koalas
occur in the subject site, however, if present, the species would occur at a low density and use of the subject
site would be sporadic due to the small number of primary and secondary feed trees present. The subject site
does not contain a key source population for either breeding or dispersal, or a population that is important for
maintaining genetic diversity, or a population that is near the limit of the species range.
Other impacts associated with the proposal included edge effects on adjacent habitat, increased
fragmentation due to the proposed access road and, in some places widening and duplication of the existing
highway, and increased road strike. Koala is susceptible to road strike and such mortality can have a
detrimental impact on local populations when occurring in conjunction with other threatening processes.
Koalas would not be impacted by edge effects. Installation of exclusion fencing and construction of a 320m
bridge underpass would substantially reduce road strike impacts.
Based on the above assessment removal of vegetation from the subject site would not affect the viability of
the local koala population. Several of the proposed mitigation measures would benefit koalas if present,
including: installation of fauna exclusion fence and a 320m bridge underpass; rehabilitation of cleared area,
including planting of koala feed trees, and minimizing removal koala feed trees on the creek flat.
(b) in the case of an endangered population, whether the action proposed is likely to have an adverse effect
on the lifecycle of the species that constitutes the endangered population such that a viable local population
of the species is likely to be placed at risk of extinction;
No endangered populations would be affected by the proposal.
(c) in the case of a critically endangered or endangered ecological community, whether the action proposed:
i) is likely to have an adverse effect on the extent of the ecological community such that its local occurrence is
likely to be placed at risk of extinction, or
ii) is likely to substantially and adversely modify the composition of the ecological community such that its local
occurrence is likely to be placed at risk of extinction;
Impacts on Critically Endangered or Endangered Ecological Communities are addressed elsewhere.
(d) in relation to the habitat of a threatened species, population or ecological community:
i) the extent to which habitat is likely to be removed or modified as a result of the action proposed.
The total area of habitat affected by the proposed upgrade is 11ha, all of which contains primary, secondary or
supplementary feed trees for koala. The proposal would have minor edge effects on adjacent habitat,
however, based on observation of the existing highway edge, these will not have a significant detrimental
impact on habitat quality and impacts will largely be limited to the area cleared. The proposal would not
modify suitable habitat for koalas. The total area of habitat affected represents a small fraction of suitable
habitat in the locality. Similar quality foraging habitat is widespread in the adjacent crown reserve and Bolivia
Hill Nature Reserve.
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ii) whether an area of habitat is likely to become fragmented or isolated from other areas of habitat as a result
of the proposed action.
The existing New England Highway and surrounding agricultural land already fragments and isolates habitat
within the study area and represents a barrier to movement by small cover dependent species. The subject
site is situated within a potentially important east-west movement corridor. The existing highway would not
represent a barrier to movement by koalas. Whilst the proposal would increase the level of local
fragmentation the small area to be cleared and existing degree of fragmentation mean that impacts on mobile
species like koala would be negligible. Whilst the importance of habitat connectivity cannot be understated,
the proposal would not increase the existing degree of fragmentation. The proposed upgrade adjoins or
overlaps the existing highway and the access road is situated on an existing track. Although the track will
require widening it is unlikely to isolate suitable koala habitat.
iii) the importance of the habitat to be removed, modified, fragmented or isolated to the long-term survival of
the species, population or ecological community in the locality.
Habitat affected by the proposal is not regarded as critical to the survival of koala. The subject site contains
several juvenile ribbon gum and some mature Blakely’s red gum. Superior quality foraging habitat, including
habitat on more fertile creek flats occurs in the study area and would not be affected by the proposed work.
Widening of the highway gap and increased vehicle speed would have a greater impact on koalas than
removing a small number of potential feed trees. Installation of exclusion fence and construction of a 320m
large bridge underpass would substantially reduce fragmentation and road strike impacts. The inclusion of
viable mitigation measures would ensure that the proposal does not affect the long-term survival of koalas in
the locality.
e) whether the action proposed is likely to have an adverse effect on critical habitat (either directly or
indirectly);
No critical habitat would be affected by the proposal.
f) whether the action proposed is consistent with the objectives or actions of a recovery plan or threat
abatement plan;
There is an approved NSW Recovery Plan for the koala (DEC 2008). The recovery plan includes seven
objectives:
1.
2.
3.
4.
5.
6.
7.

To conserve koalas in their existing habitat.
To rehabilitate and restore koala habitat and populations.
To develop a better understanding of the conservation biology of koalas.
To ensure that the community has access to factual information about the distribution, conservation
and management of koalas at a national, state and local scale.
To manage captive, sick or injured koalas and orphaned wild koalas to ensure consistent and high
standards of care.
To manage overbrowsing to prevent both koala starvation and ecosystem damage in discrete patches
of habitat.
To coordinate, promote the implementation, and monitor the effectiveness of the NSW Koala
Recovery Plan across NSW.

The proposal is consistent with these objectives. The Recovery Plan also discusses the value of road
underpasses in facilitating movement of koalas and maintaining connectivity. The proposal will ensure
connectivity is maintained by constructing a 320m bridge underpass and installing exclusion fence.
Fifty-three Priority Action Statements (PAS’s) have been developed for the koala. Several PAS relate to
appropriate assessment of impacts on koala from development. Consideration of impacts on koala by the
proposed Bolivia Hill upgrade complies with those PAS’s. The proposal is not inconsistent with any PAS’s. The
proposal is consistent with relevant Threat Abatement Plans.
Sandpiper Ecological Surveys

40

Bolivia Hill Upgrade – Fauna Impact Assessment

g) whether the action proposed constitutes or is part of a key threatening process or is likely to result in the
operation of, or increase the impact of, a key threatening process.
There are presently 38 Key Threatening Processes (KTPs) listed on Schedule Three of the TSC Act. Five KTP are
relevant to this assessment:
1.

Clearing of Native Vegetation.

2.

Infection of native plants by Phytophthora cinnamomi.

3.

Invasion of native plant communities by exotic perennial grasses.

4.

Loss of hollow-bearing trees.

5.

Removal of dead wood and dead trees.

Mitigation measures are proposed to address infection by Phytophthora cinnamomi, invasion of perennial
grasses, loss of hollow-bearing trees and removal of dead wood and dead trees (refer Section 6). Proposed
measures have been applied on numerous other projects and are considered viable and effective in minimising
KTP’s. Minimising the project footprint, using already cleared areas, where possible, and constructing a large
bridge, as opposed to cut and fill would reduce Clearing of Native Vegetation. Whilst it is impossible to
upgrade the subject section of highway to an appropriate standard and avoid vegetation removal the scale of
clearing is considered reasonable given habitat quality, and land use, which has already caused habitat
degradation.

Conclusion
The proposed Bolivia Hill Upgrade of the New England Highway would not have a significant impact on koala
and therefore a Species Impact Statement is not required. This conclusion is based on the low value of koala
habitat affected by the proposal and the absence of koala records in the locality. The application of several
mitigation measures will further ensure impacts on koala are minimised. These include: a large bridge
underpass, application of a two-stage clearing protocol, remediation of ancillary sites, inclusion of Ribbon gum
and Blakely’s red gum in rehabilitation areas and avoidance of koala feed trees where possible.

A5

Insectivorous bats

Five species of threatened microbat, yellow-bellied sheathtail bat, eastern false pipistrelle, eastern bentwing
bat, eastern cave bat and Beccari’s freetail bat, are considered likely to utilise habitat in the subject site. The
group includes two obligate cave roosting species, eastern bentwing and eastern cave bat, and the remaining
species are obligate tree hollow roosters (Churchill 2008). Eastern bentwing bat has also been recorded
roosting in culverts and both species will use mines.
(a) in the case of a threatened species, whether the action proposed is likely to have an adverse effect on
the life cycle of the species such that a viable local population of the species is likely to be placed at risk of
extinction;
The subject site does not contain potential roosting habitat for eastern bentwing or eastern cave bats. The
three pipe culverts within the subject site were inspected during the survey and no evidence of bats
(individuals, scats or smell) was recorded. These culverts are typically 900mm or less in diameter and did not
contain any noticeable roost points. Furthermore, the small size of the pipes means that roosting bats would
be susceptible to predation. Suitable roosting habitat for obligate cave dwelling species, in the form of rock
overhangs and caves, occurs in the adjacent crown reserve and nature reserve and these species would forage
in the subject site.
The subject site contains several tree hollows that could provide roosting habitat for yellow-bellied sheathtail
bat, Beccari’s freetail bat and eastern false pipistrelle. In general, the hollow resource in the subject site is of
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lower quality than the adjacent crown reserve, which includes more mature vegetation. Some species of
microbat, including eastern false pipistrelle and yellow-bellied sheathtail bat, utilise large hollow bearing trees,
of which there are very few in the subject site.
There is a low likelihood that bats would roost in the subject site. Most species of hollow roosting microbats
utilise a variety of hollows within their home range and it is unlikely that the proposal would seriously disrupt
roosting behavior or habitat use. Foraging habitat within the subject site is similar to that present in the
adjacent crown reserve and nature reserve. The proposal would remove a very small proportion of foraging
habitat in the locality and would not have a detrimental impact on the available insect (food) resource.
Other impacts associated with the proposal included edge effects on adjacent habitat, increased
fragmentation due to the proposed access road and, in some places widening and duplication of the existing
highway, and increased road strike. Microbats are susceptible to road strike, although it is unlikely to cause
population level impacts. The proposal would not cause a substantial increase in road strike risk.
Microbats are mobile and capable of crossing forest gaps whilst foraging. Whilst connectivity between patches
of high quality foraging habitat are important for all species the extent of fragmentation created by this
proposal is negligible and would have no impact on movement or the area of occupancy. The limited extent of
edge effects would not have a substantial negative impact on food availability.
The loss of roosts will be mitigated by ensuring that bat boxes are installed as part of the nest box
management plan and a two-stage clearing protocol will ensure that direct mortality is reduced. Rehabilitation
of cleared land will also offset the direct loss of foraging habitat. The low impact of the proposal on the area of
foraging habitat in the locality and the proposed application of viable mitigation measures means the proposal
is unlikely to have a negative impact on the viability of local microbat populations.
(b) in the case of an endangered population, whether the action proposed is likely to have an adverse effect
on the lifecycle of the species that constitutes the endangered population such that a viable local population
of the species is likely to be placed at risk of extinction;
No endangered populations would be affected by the proposal.
(c) in the case of a critically endangered or endangered ecological community, whether the action proposed:
i) is likely to have an adverse effect on the extent of the ecological community such that its local occurrence is
likely to be placed at risk of extinction, or
ii) is likely to substantially and adversely modify the composition of the ecological community such that its local
occurrence is likely to be placed at risk of extinction;
Impacts on Critically Endangered or Endangered Ecological Communities are addressed elsewhere.
(d) in relation to the habitat of a threatened species, population or ecological community:
i) the extent to which habitat is likely to be removed or modified as a result of the action proposed.
The total area of habitat affected by the proposed upgrade is 11ha, all of which represents potential foraging
habitat for microbats. Similar quality foraging habitat is common in the study area and locality. The proposal
would remove <0.5% of the foraging habitat available in the immediately adjacent habitat. There is no
evidence to suggest that the subject site would support a higher abundance of prey. Areas with permanent
water such as forest dams and creeks would provide superior foraging habitat than the subject site, which
does not contain permanent water. The proposal would not remove any high quality foraging habitat.
ii) whether an area of habitat is likely to become fragmented or isolated from other areas of habitat as a result
of the proposed action.
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The existing New England Highway already fragments and isolates habitat within the study area and represents
a barrier to movement by small cover dependent species. The subject site is situated within a potentially
important east-west movement corridor. The existing highway does not represent a barrier to microbats,
which are readily capable of traversing small patches of cleared land to reach foraging habitat.
iii) the importance of the habitat to be removed, modified, fragmented or isolated to the long-term survival of
the species, population or ecological community in the locality.
Habitat affected by the proposal is not regarded as critical to the survival of microbats. This conclusion is based
on the large home range and mobility of microbats, the abundance of similar and better quality foraging
habitat in the locality and the low quality of potential tree roosts. Based on the available evidence it is
concluded that the habitat affected is of moderate value for foraging and its removal would not affect the
long-term survival of the subject microbats.

e) whether the action proposed is likely to have an adverse effect on critical habitat (either directly or
indirectly);
No critical habitat would be affected by the proposal.
f) whether the action proposed is consistent with the objectives or actions of a recovery plan or threat
abatement plan;
There is no State or National Recovery Plan for the subject microbats. Collectively, 95 Priority Action
Statements (PAS’s) have been developed for the subject species. None of the PAS’s are directly relevant to
impact assessment, although the PAS’s for eastern false pipistrelle, yellow-bellied Sheathtail bat and eastern
cave bat include “Prepare EIA guidelines which address the retention of hollow bearing trees maintaining
diversity of age groups, species diversity, structural diversity. Give priority to largest hollow bearing trees.” The
proposal would not affect any large hollow bearing trees and measures will be implemented to ensure the
proposed access road does not affect large hollow bearing trees on the creek flat.
The proposal is consistent with Priority Action Statements as it will not enhance known threatening processes
and does not involve clearing on private property or involve rural or urban development. The proposal is also
consistent with relevant Threat Abatement Plans.
g) whether the action proposed constitutes or is part of a key threatening process or is likely to result in the
operation of, or increase the impact of, a key threatening process.
There are presently 38 Key Threatening Processes (KTPs) listed on Schedule Three of the TSC Act. Five KTP are
relevant to this assessment:
1.

Clearing of Native Vegetation.

2.

Infection of native plants by Phytophthora cinnamomi.

3.

Invasion of native plant communities by exotic perennial grasses.

4.

Loss of hollow-bearing trees.

5.

Removal of dead wood and dead trees.

Mitigation measures are proposed to address infection by Phytophthora cinnamomi, invasion of perennial
grasses, loss of hollow-bearing trees and removal of dead wood and dead trees (refer Section 6). Proposed
measures have been applied on numerous other projects and are considered viable and effective in minimising
KTP’s. Minimising the project footprint, using already cleared areas, where possible, and constructing a large
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bridge, as opposed to cut and fill would reduce Clearing of Native Vegetation. Whilst it is impossible to
upgrade the subject section of highway to an appropriate standard and avoid vegetation removal the scale of
clearing is considered reasonable given habitat quality, and land use, which has already caused habitat
degradation.

Conclusion
The proposed Bolivia Hill Upgrade of the New England Highway would not have a significant impact on
insectivorous bats and therefore a Species Impact Statement is not required. This conclusion is based on the
small area of foraging habitat affected and the small number and quality of roosting habitat affected. The
application of several mitigation measures will further ensure impacts on insectivorous bats are minimised.
These include: installation of bat boxes as part of a nest box program, application of a two-stage clearing
protocol and remediation of ancillary sites.

A6

Grey-headed Flying-fox

Grey-headed flying-fox is not a permanent inhabitant of forests and woodlands on the New England
Tablelands, however, the species does occur in that area when blossom is available. DEC (2009) state that they
are widespread throughout their range in summer and occasionally recorded on the northwest slopes in
winter, where they are found in association with flowering mugga ironbark and white box. There are no
documented flying-fox camps within 50km of the subject site.
(a) in the case of a threatened species, whether the action proposed is likely to have an adverse effect on
the life cycle of the species such that a viable local population of the species is likely to be placed at risk of
extinction;
The subject site contains low-moderate quality foraging habitat for grey-headed flying fox and low quality
camp habitat. No habitat within the subject site or study area is suitable for roosting and there are no known
camps within 50km of the site. DEC (2009) define critical foraging habitat as, amongst other things, productive
during winter and spring, when food bottlenecks have been identified and productive during the final weeks of
gestation, and during the weeks of birth, lactation and conception (September to May). Fuzzy box, a codominant species, flowers over the winter period and Blakely’s red gum flowers in spring. The latter species is
restricted to the creek flats in the TSR at the northern end of the subject site and fuzzy box occurs in that area
and at the southern end of the site. The proposal would remove several fuzzy box but very few, if any,
Blakely’s red gum. During the January 2015 survey Angophora floribunda was in full flower and no evidence of
flying-foxes was recorded.
The impact on foraging resources would be limited. The absence of grey-headed flying-fox records within
10km of the site suggests that the species is uncommon. Grey-headed flying-fox is a conspicuous species that
is readily detected. At least some records would occur if the species was a regular visitor to the area.
The proposal will remove #ha of eucalypt forest dominated by autumn and winter flowering eucalypts. Similar,
and superior, foraging habitat is widespread in the locality and the removal of such a small area of habitat
would not affect the viability of the local grey-headed flying fox population. Use of the subject site by flyingfoxes is predicted to be sporadic. The proposal would not affect known or potential camp habitat.
(b) in the case of an endangered population, whether the action proposed is likely to have an adverse effect
on the lifecycle of the species that constitutes the endangered population such that a viable local population
of the species is likely to be placed at risk of extinction;
No endangered populations would be affected by the proposal.
(c) in the case of a critically endangered or endangered ecological community, whether the action proposed:
i) is likely to have an adverse effect on the extent of the ecological community such that its local occurrence is
likely to be placed at risk of extinction, or
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ii) is likely to substantially and adversely modify the composition of the ecological community such that its local
occurrence is likely to be placed at risk of extinction;
Impacts on Critically Endangered or Endangered Ecological Communities are addressed elsewhere.
(d) in relation to the habitat of a threatened species, population or ecological community:
i) the extent to which habitat is likely to be removed or modified as a result of the action proposed.
The total area of habitat affected by the proposed upgrade is 11ha, all of which represents potential foraging
habitat, with blossom available in most seasons. The absence of foraging records and the type of species
present suggests that the subject habitat is of low value. Similar quality foraging habitat is common on ridges
in the locality and higher quality habitat occurs on creek flats and drainage lines. The proposal would remove
very little high quality foraging habitat.
ii) whether an area of habitat is likely to become fragmented or isolated from other areas of habitat as a result
of the proposed action.
The existing New England Highway already fragments and isolates habitat within the study area and represents
a barrier to movement by small cover dependent species. The subject site is situated within a potentially
important east-west movement corridor. The existing highway does not represent a barrier to grey-headed
flying-fox, which is readily capable of traversing cleared land to reach foraging habitat.
iii) the importance of the habitat to be removed, modified, fragmented or isolated to the long-term survival of
the species, population or ecological community in the locality.
Habitat affected by the proposal is not regarded as critical to the survival of grey-headed flying-fox. This
conclusion is based on the absence of records, of what is a conspicuous species, and the food plants affected.
The proposal would primarily remove rough-barked apple, fuzzy box and broad-leaved stringybark. Fuzzy box
is the only species that reportedly flowers in late winter and overlaps with a critical time in the species life
cycle (see DEC 2009). Despite this, grey-headed flying foxes reportedly occur in the New England Region in
spring and summer. The type of habitat affected is widespread in the locality and represents a tiny proportion
of similar foraging habitat.
Based on the available evidence it is concluded that the habitat affected is of low importance and its removal
would not affect the long-term survival of grey-headed flying-foxes.
e) whether the action proposed is likely to have an adverse effect on critical habitat (either directly or
indirectly);
No critical habitat would be affected by the proposal.
f) whether the action proposed is consistent with the objectives or actions of a recovery plan or threat
abatement plan;
A draft National Recovery Plan for grey-headed flying-fox has been prepared (DECW 2009). The plan includes
two objectives that are relevant to the proposal:
1. To identify and protect foraging habitat critical to the survival of Grey-headed Flying-foxes
throughout their range; and
2. To protect and increase the extent of key winter and spring foraging habitat of Grey-headed Flyingfoxes.
The subject site is most likely to be used in spring/summer and as a consequence impacts on winter flowering
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species would have negligible impact on flying-foxes. The proposal would remove a small number of fuzzy
box, a spring flowering eucalypt. The total number of spring flowering eucalypts affected has not been
quantified but the impact is minor in a local context. Similar and higher quality foraging habitat is abundant in
the locality and the lack of grey-headed flying-fox records suggests that the available resource is underutilised.
Thirty-one Priority Action Statements (PAS’s) have been developed for grey-headed flying-fox. The proposal is
consistent with Priority Action Statements as it will not substantially enhance known threatening processes
and does not involve clearing on private property or involve rural or urban development. The proposal is also
consistent with relevant Threat Abatement Plans.
g) whether the action proposed constitutes or is part of a key threatening process or is likely to result in the
operation of, or increase the impact of, a key threatening process.
There are presently 38 Key Threatening Processes (KTPs) listed on Schedule Three of the TSC Act. Five KTP are
relevant to this assessment:
6.

Clearing of Native Vegetation.

7.

Infection of native plants by Phytophthora cinnamomi.

8.

Invasion of native plant communities by exotic perennial grasses.

9.

Loss of hollow-bearing trees.

10. Removal of dead wood and dead trees.
Mitigation measures are proposed to address infection by Phytophthora cinnamomi, invasion of perennial
grasses, loss of hollow-bearing trees and removal of dead wood and dead trees (refer Section 6). Proposed
measures have been applied on numerous other projects and are considered viable and effective in minimising
KTP’s. Minimising the project footprint, using already cleared areas, where possible, and constructing a large
bridge, as opposed to cut and fill would reduce Clearing of Native Vegetation. Whilst it is impossible to
upgrade the subject section of highway to an appropriate standard and avoid vegetation removal the scale of
clearing is considered reasonable given habitat quality, and land use, which has already caused habitat
degradation.

Conclusion
The proposed Bolivia Hill Upgrade of the New England Highway would not have a significant impact on greyheaded flying-fox and therefore a Species Impact Statement is not required. This conclusion is based on the
small area of foraging habitat affected and the absence of impacts on a camp site. Furthermore, the subject
site is not situated within 50km of a camp and is therefore not regarded as critical habitat. The inclusion of key
blossom producing species, such as Blakely’s red gum, rough-barked apple and mountain banksia in
rehabilitation areas.

A7

Large Forest Owls

Three species of owl are considered, powerful, masked and barking. The latter species is not typically regarded
as a large forest owl but has been grouped with powerful and masked for simplicity. Masked owl was
confirmed in the study area during the targeted survey (see Sandpiper Ecological Surveys 2015) and a
suspected roost site identified in the gully at approximate chainage 57815. The suspected roost was situated
below pier 1, outside the project footprint. The Atlas of NSW Wildlife contained one record for masked owl
within the locality (i.e. 10km grid square centred on the subject site). Despite the lack of previous records
suitable habitat does exist for barking owl and, to a lesser extent, powerful owl.
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(a) in the case of a threatened species, whether the action proposed is likely to have an adverse effect on
the life cycle of the species such that a viable local population of the species is likely to be placed at risk of
extinction;
The subject site represents potential foraging habitat for all three species. Preferred prey varies between
species (Higgins 1999), and in broad terms includes:
1.

Powerful owl - ringtail possum, brushtail possum, greater glider, petaurid gliders, flying-foxes, a
variety of birds and insects.

2.

Masked owl – brushtail possum, common ringtail possum, petaurid gliders, rodents, rabbits,
Antechinus, variety of small and medium birds and insects.

3.

Barking owl – common ringtail possum, petaurid gliders, variety of small and medium birds and a
variety of insects.

Terrestrial mammals comprise a substantial proportion of masked owl prey, whereas powerful and barking
owls predominantly capture arboreal prey (Higgins 1999). Masked and barking owls forage more in open
habitats where the understorey is sparse and both species are capable of using cleared areas with patches of
remnant vegetation. In contrast, powerful owls prefer taller forests and woodlands with large areas of
contiguous habitat. There are some records of powerful owl from fragmented landscapes (Higgins 1999). The
subject site contains foraging habitat for all three species, although use by masked and barking owls is most
likely given their noted preference for open woodland habitat adjoining cleared areas.
All three species will roost in dense midstorey vegetation often in gullies or near water (Higgins 1999).
Powerful owl prefers moister forest types but has been recorded roosting at the head of small gullies in drier
forests (D. Rohweder pers obs). A possible roosting record of masked owl was obtained in the steep gully
below pier 1. The record was obtained at dusk and it is unclear if the bird had flown into that area from the
nearby creek line or was roosting in the gully. The gully contained a mature tree with a spreading canopy and
several midstorey shrubs, which is typical of roost sites. Other suitable roosting habitat occurs along the
tributary to Brickyard Creek. The downstream section of that tributary, which adjoins the proposed access
road, is suitable for barking owl. Barking owls were targeted during the survey and they are often easily
detected. The results suggest that barking owl was not present during the survey. Nonetheless, roost use may
vary between seasons particularly in fragmented landscapes and further surveys will be required to confirm if
the gully below pier 1 and tributary to Brickyard Creek are used and, if so, how regularly they are used. All
species of large forest owl could be targeted during roost surveys.
All three species nest in tree hollows and prefer large (400-450mm diameter) and 1-2m deep hollows in large
(mainly) living eucalypts (DEC 2006). Nest trees are often prominent in the landscape. Masked owl will
sometimes roost in nest hollows and powerful owls may roost close to nest hollows. The section of subject site
adjoining the existing highway does not contain suitable nest hollows. One large trunk hollow (150-300m
diameter) was recorded on the east side of the highway, however, it is too low to be used by the subject
species and too small for powerful or masked owls. No large or very large trunk hollows were recorded near
the proposed access road. Mitigation measures are proposed to ensure that the road does not affect potential
nest trees. The proposal would not have a detrimental impact on known or potential nest trees.
The site contains a high abundance of arboreal mammals and birds. Camera surveys recorded very few small
ground mammals, although rabbits are likely to occur in the adjacent grazing land and black rats and house
mice are likely around forest edges and cleared land. The subject site provides good quality foraging habitat
for large forest owls. Similar quality habitat is widespread in the locality, including the adjacent crown reserve
and Bolivia Hill Nature Reserve. The area of foraging habitat removed by this proposal is very minor in a local
context.
Other impacts associated with the proposal included edge effects on adjacent habitat, increased
fragmentation due to the proposed access road and, in some places widening and duplication of the existing
highway, and increased road strike. Large forest owls are susceptible to road strike, although masked owl
experiences the highest risk due to its preference for foraging along forest edges. The lack of dense ground
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cover (i.e. small mammals habitat) immediately adjoining the road, low population density (of owls) and
abundance of forest edge habitat in the locality would reduce the incidence of road strike. Road strike risk is
presently regarded as low and the proposal will not substantially increase risk.
Large forest owls are mobile and capable of crossing forest gaps whilst foraging. Whilst connectivity between
patches of high quality foraging habitat are important for all species the extent of fragmentation created by
this proposal is negligible and would have no impact on movement or the area of occupancy. The limited
extent of edge effects would not to have a substantial negative impact on food availability.
The low impact of the proposal on the area of foraging habitat means it is unlikely to affect the viability of any
local populations of threatened large forest owls.
(b) in the case of an endangered population, whether the action proposed is likely to have an adverse effect
on the lifecycle of the species that constitutes the endangered population such that a viable local population
of the species is likely to be placed at risk of extinction;
No endangered populations would be affected by the proposal.
(c) in the case of a critically endangered or endangered ecological community, whether the action proposed:
i) is likely to have an adverse effect on the extent of the ecological community such that its local occurrence is
likely to be placed at risk of extinction, or
ii) is likely to substantially and adversely modify the composition of the ecological community such that its local
occurrence is likely to be placed at risk of extinction;
Impacts on Critically Endangered or Endangered Ecological Communities are addressed elsewhere.
(d) in relation to the habitat of a threatened species, population or ecological community:
i) the extent to which habitat is likely to be removed or modified as a result of the action proposed.
The total area of habitat affected by the proposed upgrade is 11ha, all of which represents potential foraging
habitat for large forest owls. The proposal would have minor edge effects on adjacent habitat, however, based
on observation of the existing highway edge these will not have a significant detrimental impact on habitat
quality and impacts will largely be limited to the area cleared. Edge effects would not be sufficient to reduce
the abundance of prey and the proposal is unlikely to modify suitable habitat for large forest owls. The
proposal would primarily affect foraging habitat and the area of habitat affected represents a small fraction of
suitable foraging habitat in the locality. Similar quality foraging habitat is widespread in the adjacent crown
reserve and Bolivia Hill Nature Reserve.
ii) whether an area of habitat is likely to become fragmented or isolated from other areas of habitat as a result
of the proposed action.
The existing New England Highway and surrounding agricultural land already fragments and isolates habitat
within the study area and represents a barrier to movement by small cover dependent species. The subject
site is situated within a potentially important east-west movement corridor. The existing highway would not
represent a barrier to movement by large forest owls. Whilst the proposal would increase the level of local
fragmentation the small area to be cleared and existing degree of fragmentation mean that impacts on mobile
species, such as large forest owls would be negligible. Whilst the importance of habitat connectivity cannot be
understated, even for mobile species that exploit a variable and widely distributed resource, the proposal
would not increase to the existing level of fragmentation. The proposed upgrade adjoins or overlaps the
existing highway and the access road is situated on an existing track. Although the track will require widening it
is unlikely to isolate suitable owl habitat.
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iii) the importance of the habitat to be removed, modified, fragmented or isolated to the long-term survival of
the species, population or ecological community in the locality.
Habitat affected by the proposal is not regarded as critical to the survival of large forest owls. Although the site
contains abundant prey a similar abundance of prey occurs in the study area and this is also likely in the
broader locality. The proposal may disturb a masked owl roost site and further survey is required to confirm
the presence and importance of a roost. Superior quality roosting habitat occurs in the tributary to Brickyard
Creek. The proposal would have no impact on potential nest sites and the quality of nesting habitat in the
study area could be enhanced by installation of nest boxes for prey and nesting. Based on the area and type of
habitat cleared and the distribution of similar habitat in the locality, including a large area of habitat protected
in crown land and Bolivia Hill Nature Reserve the habitat affected is not considered important for the longterm survival of the species.
e) whether the action proposed is likely to have an adverse effect on critical habitat (either directly or
indirectly);
No critical habitat would be affected by the proposal.
f) whether the action proposed is consistent with the objectives or actions of a recovery plan or threat
abatement plan;
An approved NSW recovery plan for large forest owls has been prepared (DEC 2006), although it is unclear if
that plan is still active. Objective four of the recovery plan is aimed at minimizing the impact of development
through environmental assessment and appropriate mitigation. The impact of the proposed upgrade on large
forest owls has been assessed in accordance with legislation and mitigation measures developed to reduce
impacts. The proposal is consistent with the objectives of the approved recovery plan.
Fifty-five Priority Action Statements (PAS’s) have been developed for each of powerful and masked owl and 17
for barking owl. The proposal is not inconsistent with any PAS’s. The proposal is consistent with relevant
Threat Abatement Plans.
g) whether the action proposed constitutes or is part of a key threatening process or is likely to result in the
operation of, or increase the impact of, a key threatening process.
There are presently 38 Key Threatening Processes (KTPs) listed on Schedule Three of the TSC Act. Five KTP are
relevant to this assessment:
6.

Clearing of Native Vegetation.

7.

Infection of native plants by Phytophthora cinnamomi.

8.

Invasion of native plant communities by exotic perennial grasses.

9.

Loss of hollow-bearing trees.

10. Removal of dead wood and dead trees.
Mitigation measures are proposed to address infection by Phytophthora cinnamomi, invasion of perennial
grasses, loss of hollow-bearing trees and removal of dead wood and dead trees (refer Section 6). Proposed
measures have been applied on numerous other projects and are considered viable and effective in minimising
KTP’s. Minimising the project footprint, using already cleared areas, where possible, and constructing a large
bridge, as opposed to cut and fill would reduce Clearing of Native Vegetation. Whilst it is impossible to
upgrade the subject section of highway to an appropriate standard and avoid vegetation removal the scale of
clearing is considered reasonable given habitat quality, and land use, which has already caused habitat
degradation.
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Conclusion
The proposed Bolivia Hill Upgrade of the New England Highway would not have a significant impact on large
forest owls and therefore a Species Impact Statement is not required. This conclusion is based on the small
area of foraging habitat affected and the absence of impacts on breeding hollows and roost sites. There is
some concern that the proposal would disturb a potential roost for masked owl and further surveys have been
recommended to confirm the presence of a roost for that species. Several mitigation measures are proposed
that will reduce impacts on large forest owls, including: installation of nest boxes, minimise vegetation
removal, two-stage clearing process and rehabilitation of degraded land.

A8

Little Eagle

The subject site is situated within the home range of at least one pair of little eagle and a possible nest was
observed on the escarpment west of the tributary to Brickyard Creek. Little eagles are free-ranging birds of
prey that occupy large home ranges (Marchant & Higgins 1993). Individuals were recorded at several locations
east and west of the subject site and regularly flying over the subject site either in transit, foraging or making
display flights. No individuals were recorded perched within the subject site, although such behaviour is likely.
Little eagles forage on a broad range of prey including rabbits, reptiles, small and medium sized birds and
insects (Marchant & Higgins 1993).
(a) in the case of a threatened species, whether the action proposed is likely to have an adverse effect on
the life cycle of the species such that a viable local population of the species is likely to be placed at risk of
extinction;
The subject site contains foraging habitat for a pair of little eagle. The site does not contain a nest site or
known roosting/perching trees. Birds typically roost close to nests and it is therefore unlikely that this would
occur in the subject site. Individuals were also often recorded perched on prominent dead trees on the
escarpment west of the subject site, in the TSR at the northern end of the site and in the road reserve north of
the site. Trees on the escarpment are situated near the suspected nest and provide a good view of the creek
line, surrounding hills and cleared land. Trees within the subject site are typically smaller and less prominent
than the perches observed being used. Although it is possible that birds would perch in the subject site at
some stage the site does not provide an important function in this regard.
Increased noise disturbance would occur during the construction phase, although operational phase noise
would be similar to existing levels. There is no published information on noise impacts on little eagle or birds of
prey in general. There is mounting evidence that noise, particularly from highways, effects fauna, although
Marchant and Higgins (1993) state that little eagle is not easily disturbed by human activity near the nest. The
northern half of the subject site will be visible from the nest site. Commencing construction after the breeding
season is completed (i.e. November) or three months prior to breeding (i.e. April) would reduce impacts on
chicks or give ample opportunity for birds to construct another nest.
Impacts on little eagle would be limited to removal of foraging habitat and increased noise and movement
disturbance during construction. The proposal would not increase the risk of road strike, create a barrier to
movement or substantially disturb the nearby nest. Similar foraging habitat for little eagle is widespread in the
locality and the area of habitat affected is negligible in a local context. Given the large range used by little
eagle and the small area of habitat affected the proposal is unlikely to affect the viability of the local little
eagle population.
(b) in the case of an endangered population, whether the action proposed is likely to have an adverse effect
on the lifecycle of the species that constitutes the endangered population such that a viable local population
of the species is likely to be placed at risk of extinction;
No endangered populations would be affected by the proposal.
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(c) in the case of a critically endangered or endangered ecological community, whether the action proposed:
i) is likely to have an adverse effect on the extent of the ecological community such that its local occurrence is
likely to be placed at risk of extinction, or
ii) is likely to substantially and adversely modify the composition of the ecological community such that its local
occurrence is likely to be placed at risk of extinction;
Impacts on Critically Endangered or Endangered Ecological Communities are addressed elsewhere.
(d) in relation to the habitat of a threatened species, population or ecological community:
i) the extent to which habitat is likely to be removed or modified as a result of the action proposed.
The total area of habitat affected by the proposed upgrade is 11ha, all of which represents suitable foraging
habitat. The extent of habitat removal has been reduced by inclusion of a 320m bridge, although this would
have negligible benefit to little eagle. The proposal would have minor edge effects on adjacent habitat,
however, based on observation of the existing highway edge these will not have a significant detrimental
impact on the quality of foraging habitat and impacts will be limited to the area cleared.
ii) whether an area of habitat is likely to become fragmented or isolated from other areas of habitat as a result
of the proposed action.
The existing New England Highway already fragments and isolates habitat within the study area and represents
a barrier to movement by small cover dependent species. The subject site is situated within a potentially
important east-west movement corridor. The existing highway does not represent a barrier to little eagle and
the species was regularly observed flying over the existing highway and adjacent paddocks. Little eagles will
continue to fly over the upgraded highway and the proposal will not fragment or isolate habitat for this
species.
iii) the importance of the habitat to be removed, modified, fragmented or isolated to the long-term survival of
the species, population or ecological community in the locality.
Habitat affected by the proposal is not regarded as critical to the survival of little eagles. The habitat is situated
within the home range of at least one (breeding) pair and would be used on a regular basis for foraging. Prey
populations within the subject site are most likely similar to adjoining forest, although habitat quality in the
subject site is slightly lower due to previous edge effects. Whilst any habitat within the home range of a
breeding pair of little eagle is important the large area of contiguous forest in the locality and similarity in
habitat condition means that the subject habitat is not of high importance to the long-term survival of little
eagles.
e) whether the action proposed is likely to have an adverse effect on critical habitat (either directly or
indirectly);
No critical habitat would be affected by the proposal.
f) whether the action proposed is consistent with the objectives or actions of a recovery plan or threat
abatement plan;
There is no State or National Recovery Plan for little eagle. Four Priority Action Statements (PAS’s) have been
developed for little eagle. The proposal is consistent with Priority Action Statements as it will not enhance
known threatening processes and does not involve clearing on private property or involve rural or urban
development. The proposal is also consistent with relevant Threat Abatement Plans.
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g) whether the action proposed constitutes or is part of a key threatening process or is likely to result in the
operation of, or increase the impact of, a key threatening process.
There are presently 38 Key Threatening Processes (KTPs) listed on Schedule Three of the TSC Act. Five KTP are
relevant to this assessment:
11. Clearing of Native Vegetation.
12. Infection of native plants by Phytophthora cinnamomi.
13. Invasion of native plant communities by exotic perennial grasses.
14. Loss of hollow-bearing trees.
15. Removal of dead wood and dead trees.
Mitigation measures are proposed to address infection by Phytophthora cinnamomi, invasion of perennial
grasses, loss of hollow-bearing trees and removal of dead wood and dead trees (refer Section 6). Proposed
measures have been applied on numerous other projects and are considered viable and effective in minimising
KTP’s. Minimising the project footprint, using already cleared areas, where possible, and constructing a large
bridge, as opposed to cut and fill would reduce Clearing of Native Vegetation. Whilst it is impossible to
upgrade the subject section of highway to an appropriate standard and avoid vegetation removal the scale of
clearing is considered reasonable given habitat quality, and land use, which has already caused habitat
degradation.

Conclusion
The proposed Bolivia Hill Upgrade of the New England Highway would not have a significant impact on little
eagle and therefore a Species Impact Statement is not required. This conclusion is based on the small area of
foraging habitat affected and the absence of impacts on nest sites. There is some concern that the proposal
would disturb a potential nest site and additional surveys are recommended to confirm the status of the
subject nest. Several mitigation measures are proposed that will reduce impacts on little eagle, including:
survey to assess status of nest site, commencing construction outside the breeding season, minimise
vegetation removal and rehabilitating the cleared quarry/borrow pit.

A9

Glossy Black Cockatoo

Feeding signs (chewed Allocasuarina spp. fruit) of Glossy Black-Cockatoo were recorded in the study area but
no evidence of activity was found in the subject site.
(a) in the case of a threatened species, whether the action proposed is likely to have an adverse effect on
the life cycle of the species such that a viable local population of the species is likely to be placed at risk of
extinction;
The subject site does not contain foraging or nesting habitat for glossy black cockatoo. No potential feed trees
(i.e. Allocasuarina spp) were recorded in the subject site and the site does not contain suitable nest hollows.
There is a slight possibility that glossy black-cockatoos would roost in the subject site, however, night-time
roosts are typically close to important foraging habitat. Foraging habitat is patchily distributed through the
study area and use by glossy black-cockatoos is predicted to be sporadic. When present, cockatoos are likely to
roost in tall eucalypts close to feeding areas. Use of the subject site is therefore unlikely.
The proposal would not remove any feed trees, nest sites or roost trees for glossy black-cockatoos or disturb
foraging birds and impacts on the viability of the local population are unlikely.
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(b) in the case of an endangered population, whether the action proposed is likely to have an adverse effect
on the lifecycle of the species that constitutes the endangered population such that a viable local population
of the species is likely to be placed at risk of extinction;
No endangered populations would be affected by the proposal.

(c) in the case of a critically endangered or endangered ecological community, whether the action
proposed:
i) is likely to have an adverse effect on the extent of the ecological community such that its local occurrence is
likely to be placed at risk of extinction, or
ii) is likely to substantially and adversely modify the composition of the ecological community such that its local
occurrence is likely to be placed at risk of extinction;
Impacts on Critically Endangered or Endangered Ecological Communities are addressed elsewhere.
(d) in relation to the habitat of a threatened species, population or ecological community:
i) the extent to which habitat is likely to be removed or modified as a result of the action proposed.
The total area of habitat affected by the proposed upgrade is 11ha, none of which contains potential foraging
habitat (i.e. Allocasuarina spp), potential nest sites (large trunk hollows in mature trees) or likely roosting
habitat.
ii) whether an area of habitat is likely to become fragmented or isolated from other areas of habitat as a result
of the proposed action.
The existing New England Highway already fragments and isolates habitat within the study area and represents
a barrier to movement by small cover dependent species. The subject site is situated within a potentially
important east-west movement corridor. The existing highway does not represent a barrier to glossy blackcockatoo. Glossy black-cockatoos are highly mobile and readily capable of traversing forest gaps. The upgrade
would not fragment or isolate habitat for that species.
iii) the importance of the habitat to be removed, modified, fragmented or isolated to the long-term survival of
the species, population or ecological community in the locality.
Habitat affected by the proposal is not regarded as critical to the survival of glossy black-cockatoos. The
subject site does not contain any important foraging or nesting resources and its removal would not affect the
survival of glossy black-cockatoos.
e) whether the action proposed is likely to have an adverse effect on critical habitat (either directly or
indirectly);
No critical habitat would be affected by the proposal.
f) whether the action proposed is consistent with the objectives or actions of a recovery plan or threat
abatement plan;
There is no State or National Recovery Plan for glossy black-cockatoo. Ten Priority Action Statements (PAS’s)
have been developed for glossy black-cockatoo. The proposal is consistent with Priority Action Statements as it
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will not enhance known threatening processes and does not involve clearing on private property or involve
rural or urban development. The proposal is also consistent with relevant Threat Abatement Plans.
g) whether the action proposed constitutes or is part of a key threatening process or is likely to result in the
operation of, or increase the impact of, a key threatening process.
There are presently 38 Key Threatening Processes (KTPs) listed on Schedule Three of the TSC Act. Five KTP are
relevant to this assessment:
1.

Clearing of Native Vegetation.

2.

Infection of native plants by Phytophthora cinnamomi.

3.

Invasion of native plant communities by exotic perennial grasses.

4.

Loss of hollow-bearing trees.

5.

Removal of dead wood and dead trees.

Mitigation measures are proposed to address infection by Phytophthora cinnamomi, invasion of perennial
grasses, loss of hollow-bearing trees and removal of dead wood and dead trees (refer Section 6). Proposed
measures have been applied on numerous other projects and are considered viable and effective in minimising
KTP’s. Minimising the project footprint, using already cleared areas, where possible, and constructing a large
bridge, as opposed to cut and fill would reduce Clearing of Native Vegetation. Whilst it is impossible to
upgrade the subject section of highway to an appropriate standard and avoid vegetation removal the scale of
clearing is considered reasonable given habitat quality, and land use, which has already caused habitat
degradation.

Conclusion
The proposed Bolivia Hill Upgrade of the New England Highway would not have a significant impact on glossy
black cockatoo and therefore a Species Impact Statement is not required. This conclusion is based on the low
quality of habitat affected and absence of impacts on feed trees, roost or nest sites.

A10 Little Lorikeet
Small flocks of little lorikeet were recorded in flowering rough-barked apple on the creek flat at the northern
end of the study area. No individuals were recorded in the subject site. Occupancy of the subject site and study
area is likely to be variable and dependent on the presence of blossom.
(a) in the case of a threatened species, whether the action proposed is likely to have an adverse effect on
the life cycle of the species such that a viable local population of the species is likely to be placed at risk of
extinction;
The subject site contains foraging habitat for little lorikeet. The site includes a mix of species that would
provide blossom at different times of the year. The occurrence of little lorikeet is closely associated with
flowering phenology of favoured eucalypts, corymbia and angophora and birds move in response to food
availability (Foreshaw 2003; Higgins 1999). Suitable foraging habitat is widespread in the locality and the
removal of 11ha of foraging habitat is unlikely to have a significant effect on the species abundance or
occurrence in the study area.
The subject site contained very few suitable nest sites. Little lorikeets prefer to nest in trunk hollows with
entrance diameter of 30-40mm (Forshaw 2003). There is limited information on preferred tree species,
although anecdotal evidence suggests a preference for smooth-barked eucalypts near or overhanging water
(Higgins 1999). One small trunk hollow in a living tree was recorded in the subject site and this occurred in a
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rough-barked fuzzy box. Higher quality nesting habitat occurs along the tributary to Brickyard Creek where
there are mature ribbon gum (E. viminalis) and Blakeley’s red gum.
The subject site contains low-moderate quality foraging habitat and limited nesting habitat for little lorikeet.
Superior foraging and nesting habitat occurs in the study area and would not be affected by the proposed
work. The proposal would remove a very small proportion of the total area of foraging habitat in the locality.
The area of foraging habitat affected is insufficient to affect the viability of the local little lorikeet population.
(b) in the case of an endangered population, whether the action proposed is likely to have an adverse effect
on the lifecycle of the species that constitutes the endangered population such that a viable local population
of the species is likely to be placed at risk of extinction;
No endangered populations would be affected by the proposal.
(c) in the case of a critically endangered or endangered ecological community, whether the action proposed:
i) is likely to have an adverse effect on the extent of the ecological community such that its local occurrence is
likely to be placed at risk of extinction, or
ii) is likely to substantially and adversely modify the composition of the ecological community such that its local
occurrence is likely to be placed at risk of extinction;
Impacts on Critically Endangered or Endangered Ecological Communities are addressed elsewhere.
(d) in relation to the habitat of a threatened species, population or ecological community:
i) the extent to which habitat is likely to be removed or modified as a result of the action proposed.
The total area of habitat affected by the proposed upgrade is 11ha, all of which represents suitable foraging
habitat. The proposal would have minor edge effects on adjacent habitat, however, based on observation of
the existing highway edge these will not have a significant detrimental impact on habitat quality and impacts
will largely be limited to the area cleared. The proposal would primarily affect foraging habitat and the area of
habitat affected represents a small fraction of suitable foraging habitat in the locality.
ii) whether an area of habitat is likely to become fragmented or isolated from other areas of habitat as a result
of the proposed action.
The existing New England Highway and surrounding agriculture already fragments and isolates habitat within
the study area and represents a barrier to movement by small cover dependent species. The subject site is
situated within a potentially important east-west movement corridor. The existing highway does not represent
a barrier to little lorikeet and the species is readily capable of crossing and foraging within fragmented
landscapes. The proposal will not fragment or isolate habitat for little lorikeet.
iii) the importance of the habitat to be removed, modified, fragmented or isolated to the long-term survival of
the species, population or ecological community in the locality.
Habitat affected by the proposal is not regarded as critical to the survival of little lorikeet. The habitat would
be used as a seasonal foraging resource, although use would be influence by blossom abundance. Regular use
of the subject site is unlikely given the noted variability in flowering phenology of eucalypts. Whilst this
variability means protection of large areas of foraging habitat is critical to provide a year round blossom
resource and support a viable population of little lorikeets. Nonetheless, the small area of habitat removed is
unlikely to affect the long-term survival of little lorikeet. A large area of similar and higher quality foraging and
breeding habitat is protected in Bolivia Hill Nature reserve and the adjacent crown reserve.
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e) whether the action proposed is likely to have an adverse effect on critical habitat (either directly or
indirectly);
No critical habitat would be affected by the proposal.
f) whether the action proposed is consistent with the objectives or actions of a recovery plan or threat
abatement plan;
There is no State or National Recovery Plan for little lorikeet. Two Priority Action Statements (PAS’s) have been
developed for little lorikeet. Both relate to the retention of old growth hollow-bearing eucalyptus trees. The
subject site does not contain old growth trees or hollow bearing trees with suitable nest sites. Installing nest
boxes will offset the small impact on the local hollow resource and little lorikeet will be a target species in any
nest box program. The proposal is consistent with relevant Threat Abatement Plans.
g) whether the action proposed constitutes or is part of a key threatening process or is likely to result in the
operation of, or increase the impact of, a key threatening process.
There are presently 38 Key Threatening Processes (KTPs) listed on Schedule Three of the TSC Act. Five KTP are
relevant to this assessment:
1.

Clearing of Native Vegetation.

2.

Infection of native plants by Phytophthora cinnamomi.

3.

Invasion of native plant communities by exotic perennial grasses.

4.

Loss of hollow-bearing trees.

5.

Removal of dead wood and dead trees.

Mitigation measures are proposed to address infection by Phytophthora cinnamomi, invasion of perennial
grasses, loss of hollow-bearing trees and removal of dead wood and dead trees (refer Section 6). These
measures have been applied on numerous road projects and are considered viable and effective in minimising
KTP’s. Minimising the project footprint, utilising already cleared areas, where possible, and constructing a large
bridge as opposed to cut and fill would reduce Clearing of Native Vegetation.

Conclusion
The proposed Bolivia Hill Upgrade of the New England Highway would not have a significant impact on little
lorikeet and therefore a Species Impact Statement is not required. This conclusion is based on the small area of
foraging habitat affected and the abundance of similar habitat in the locality. Potential impacts on little
lorikeet will be reduced by installing nest boxes, applying a two-stage clearing protocol, minimising vegetation
removal, rehabilitating degraded land and including key blossom species in rehabilitation.

A11 Woodland Birds
Six species of woodland bird are known or predicted to occur in the study area, these include brown
treecreeper (known), grey-crowned babbler (predicted), speckled warbler (known), scarlet robin (known),
diamond firetail (known) and varied sitella (predicted). Whilst the study area contains habitat for all species
use of the subject site would vary between species. The subject site contains known habitat for diamond
firetail and scarlet robin, good quality (potential) habitat for speckled warbler and varied sitella and lower
quality habitat for brown treecreeper and grey-crowned babbler. The latter species is readily detected, by call,
observation or presence of distinctive nests, and the absence of records suggests that it may not occur in the
subject site. It has been included in this assessment because the New England Tablelands is a known
stronghold. Brown treecreeper was recorded at the northern end of the study area west of the tributary to
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Brickyard Creek. Treecreepers may utilise the grassy forest east of the creek, although this habitat lacks key
features such as abundant rough-barked eucalypts and woody debris (Higgins et al. 2001). Apart from the
northern 200m of the access road the subject site does not contain suitable habitat for brown treecreeper.
This is due to the closed canopy and high density of woody shrubs.
(a) in the case of a threatened species, whether the action proposed is likely to have an adverse effect on
the life cycle of the species such that a viable local population of the species is likely to be placed at risk of
extinction;
The subject site contains foraging and breeding habitat for varied sitella, scarlet robin, speckled warbler and
diamond firetail. Varied sitella and scarlet robin could occur throughout the subject site, although the former
species would mainly use rough-barked trees for foraging (Pizzey & Knight 2003). Speckled warbler and
diamond firetail would mainly use more open habitat north of chainage 58150. All species could utilise habitat
along the proposed access road. The proposal would remove up to 11ha of habitat for threatened woodland
birds. The effect of habitat removal will vary between species and very little potential habitat for brown
treecreeper or grey-crowned babbler would be affected.
Suitable habitat for varied sitella and scarlet robin is widespread in the locality and the total area of habitat
affected represents a small proportion of available habitat. Diamond firetail, brown treecreeper and speckled
warbler have more specific habitat requirements and are likely to be patchily distributed. Primary impact on
diamond firetail and treecreeper will occur due to construction of the access road. Although actual clearing for
this road will be limited due to the presence of an existing track the road will fragment habitat, provide a
source of vehicle strike and disturb nearby nest sites.
Speckled warbler is only known to occur east of the highway at approximate chainage 58550. A pair of birds
were recorded at that site and it might be part of a breeding territory, which tend to be occupied exclusively
(Higgins & Peter 2002). It is unlikely that a breeding territory would straddle the highway as the species
typically prefers to stay within shrubby and grassy vegetation. A small area of potential speckled warbler
habitat occurs between approximate chainages 58150 and 58350.
Other impacts associated with the proposal included edge effects on adjacent habitat, increased
fragmentation due to the proposed access road, disturbance of nesting habitat and increased road strike.
These impacts would be restricted in (spatial & temporal) scale and would affect a small proportion of any
local population. The risk of increasing road strike is reduced by flight-paths (i.e. canopy movement) and a
reluctance to cross open terrain. The existing highway already poses a risk of road strike and the upgrade is
unlikely to substantially increase this risk. The proposed 320m bridge will improve connectivity for mid-canopy
and ground dwelling species, such as speckled warbler. A stated elsewhere edge effects are unlikely to be a
major issue given the open nature of vegetation. Rehabilitating degraded habitat around the former
quarry/borrow pit (between chainages 58200 and 58500) would largely offset the impact of vegetation
removal on woodland birds.
The low overall impact of the proposal and ability of offset or mitigate impacts means it is unlikely to affect the
viability of any local populations of threatened woodland birds.
(b) in the case of an endangered population, whether the action proposed is likely to have an adverse effect
on the lifecycle of the species that constitutes the endangered population such that a viable local population
of the species is likely to be placed at risk of extinction;
No endangered populations would be affected by the proposal.
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(c) in the case of a critically endangered or endangered ecological community, whether the action proposed:
i) is likely to have an adverse effect on the extent of the ecological community such that its local occurrence is
likely to be placed at risk of extinction, or
ii) is likely to substantially and adversely modify the composition of the ecological community such that its local
occurrence is likely to be placed at risk of extinction;
Impacts on Critically Endangered or Endangered Ecological Communities are addressed elsewhere.
(d) in relation to the habitat of a threatened species, population or ecological community:
i) the extent to which habitat is likely to be removed or modified as a result of the action proposed.
The total area of habitat affected by the proposed upgrade is 11ha, all of which represents suitable foraging
for one or more species of woodland bird. The proposal would have minor edge effects on adjacent habitat,
however, based on observation of the existing highway edge these will not have a significant detrimental
impact on habitat quality and impacts will largely be limited to the area cleared. The proposal would primarily
affect foraging habitat and the area of habitat affected represents a small fraction of suitable foraging habitat
in the locality.
ii) whether an area of habitat is likely to become fragmented or isolated from other areas of habitat as a result
of the proposed action.
The existing New England Highway and surrounding agricultural land already fragments and isolates habitat
within the study area and represents a barrier to movement by small cover dependent species. The subject
site is situated within a potentially important east-west movement corridor. The existing highway does not
represent a barrier to all of the subject woodland species. Most species that exploit woodland habitats are
capable of crossing small road gaps. Scarlet robin was observed near the highway and suspected of crossing
the highway during the survey and grey-crowned babbler has been observed crossing a four-lane section of
the Pacific Highway (D. Rohweder pers obs). The proposed bridge would maintain connectivity for woodland
birds including several of the target species. Maximising retention of existing vegetation and rehabilitating
areas disturbed during construction would enhance connectivity.
iii) the importance of the habitat to be removed, modified, fragmented or isolated to the long-term survival of
the species, population or ecological community in the locality.
Habitat affected by the proposal is not regarded as critical to the survival of woodland birds. The area of
habitat affected is minor given the local distribution of similar habitat. Impacts on varied sitella, scarlet robin
and grey-crowned babbler would be particularly minor as potential habitat is widespread in adjacent crown
land and Bolivia Hill Nature Reserve. Habitat for speckled warbler, diamond firetail and brown treecreeper is
more restricted, although the area of habitat affected for these species is minor. Both diamond firetail and
brown treecreeper have been recorded in the adjacent crown reserve during recent fauna surveys (see
Sandpiper Ecological Surveys 2015 and Cardno 2013), which suggests they also occupy a reasonable area of
habitat in the locality. At a localized scale speckled warbler may be restricted to the east side of the existing
highway. Speckled warblers may occasionally use habitat within the subject site but the area of habitat is
insufficient to support a breeding pair. Breeding territories may range from 2.5 to 8ha (Higgins & Peter 2002).
Based on the area and type of habitat cleared and the distribution of similar habitat in the locality, including a
large area of habitat protected in crown land and Bolivia Hill Nature Reserve the habitat affected is not
considered important for the long-term survival of the species.
e) whether the action proposed is likely to have an adverse effect on critical habitat (either directly or
indirectly);
No critical habitat would be affected by the proposal.
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f) whether the action proposed is consistent with the objectives or actions of a recovery plan or threat
abatement plan;
There is no State or National Recovery Plans for the subject woodland birds. Thirty-six Priority Action
Statements (PAS’s) have been developed for the subject woodland species. The proposal is not inconsistent
with any PAS’s. The proposal is consistent with relevant Threat Abatement Plans.
g) whether the action proposed constitutes or is part of a key threatening process or is likely to result in the
operation of, or increase the impact of, a key threatening process.
There are presently 38 Key Threatening Processes (KTPs) listed on Schedule Three of the TSC Act. Five KTP are
relevant to this assessment:
1.

Clearing of Native Vegetation.

2.

Infection of native plants by Phytophthora cinnamomi.

3.

Invasion of native plant communities by exotic perennial grasses.

4.

Loss of hollow-bearing trees.

5.

Removal of dead wood and dead trees.

Mitigation measures are proposed to address infection by Phytophthora cinnamomi, invasion of perennial
grasses, loss of hollow-bearing trees and removal of dead wood and dead trees (refer Section 6). Proposed
measures have been applied on numerous other projects and are considered viable and effective in minimising
KTP’s. Minimising the project footprint, using already cleared areas, where possible, and constructing a large
bridge, as opposed to cut and fill would reduce Clearing of Native Vegetation. Whilst it is impossible to
upgrade the subject section of highway to an appropriate standard and avoid vegetation removal the scale of
clearing is considered reasonable given habitat quality, and land use, which has already caused habitat
degradation.

Conclusion
The proposed Bolivia Hill Upgrade of the New England Highway would not have a significant impact on
woodland birds and therefore a Species Impact Statement is not required. This conclusion is based on the
small area of habitat affected and the abundance of similar habitat in the locality. Potential impacts on
woodland birds would be reduced by: applying a two-stage clearing protocol, undertaking a nest box program
(brown treecreeper), minimising vegetation removal, rehabilitating degraded land and constructing a large
bridge underpass.

A12 Honeyeaters
Painted and regent honeyeaters were considered to have a moderate likelihood of occurrence in the study
area (Sandpiper Ecological 2015). Nest and shelter resources were considered to be low quality for both
species and foraging habitat low quality for regent honeyeater and moderate quality for painted honeyeater.
Both species are most common in box-ironbark woodlands, which do not occur in the study area, although
painted honeyeater is strongly associated with mistletoe and regent honeyeaters also occur in communities
with Blakely’s red gum and rough-barked apple (Higgins et al. 1999). Mistletoe and rough-barked apple was
common in the study area and mature Blakely’s red gum occurs in the crown land at the north end.
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(a) in the case of a threatened species, whether the action proposed is likely to have an adverse effect on
the life cycle of the species such that a viable local population of the species is likely to be placed at risk of
extinction;
Use of the subject site by both species is predicted to be sporadic and dependent on climatic conditions and
blossom and fruit availability. Honeyeaters are more likely to roam widely during droughts when blossom and
fruit may be scarce in their usual habitats. In the case of regent honeyeater the absence of primary blossom
species (i.e. mugga ironbark and yellow box) preferred vegetation associations (i.e. box-ironbark) and landform
(more fertile soils on creek and river valleys) (Menkhorst et al. 1999) means there is a low likelihood that they
would roost or nest onsite or use the subject site on a regular basis.
Rough-barked apple, a noted nectar species for regent honeyeater, is abundant in the locality, including the
adjacent crown land and Bolivia Hill Nature Reserve. Blakely’s red gum was most common on the creek flat in
the adjacent TSR. The proposal would remove very few red gums and that species would be a priority for
retention if the project proceeds. Mistletoe was abundant in the study area, including the subject site. Some of
the largest mistletoes were recorded on mature Blakely’s red gum in the TSR and impacts would be minimal.
The projects impact on the local mistletoe resource would be minor.
Other impacts associated with the proposal included edge effects on adjacent habitat, increased
fragmentation due to the proposed access road and, in some places widening and duplication of the existing
highway, and increased road strike. Both species of honeyeater are highly mobile and capable of exploiting a
wide-ranging and variable food resource. Whilst connectivity between patches of high quality foraging habitat
are important for all the species the extent of fragmentation created by this proposal is negligible and would
have no impact on movement. Both species typically forage on blossom and fruit in the upper canopy and
movement is generally through or between canopy trees. Neither species would experience an elevated risk of
road strike and the limited extent of edge effects would not to have a substantial negative impact on food
availability.
The low impact of the proposal on the potential blossom and fruit resource means it is unlikely to affect the
viability of any local populations of threatened woodland birds.
(b) in the case of an endangered population, whether the action proposed is likely to have an adverse effect
on the lifecycle of the species that constitutes the endangered population such that a viable local population
of the species is likely to be placed at risk of extinction;
No endangered populations would be affected by the proposal.
(c) in the case of a critically endangered or endangered ecological community, whether the action proposed:
i) is likely to have an adverse effect on the extent of the ecological community such that its local occurrence is
likely to be placed at risk of extinction, or
ii) is likely to substantially and adversely modify the composition of the ecological community such that its local
occurrence is likely to be placed at risk of extinction;
Impacts on Critically Endangered or Endangered Ecological Communities are addressed elsewhere.
(d) in relation to the habitat of a threatened species, population or ecological community:
i) the extent to which habitat is likely to be removed or modified as a result of the action proposed.
The total area of habitat affected by the proposed upgrade is 11ha, all of which represents potential foraging
habitat for threatened honeyeaters. The proposal would have minor edge effects on adjacent habitat,
however, based on observation of the existing highway edge, these will not have a significant detrimental
impact on habitat quality and impacts will largely be limited to the area cleared. The proposal is unlikely to
modify suitable habitat for threatened honeyeaters. The proposal would primarily affect foraging habitat and
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the area of habitat affected represents a small fraction of suitable foraging habitat in the locality. Similar
quality foraging habitat is widespread in the adjacent crown reserve and Bolivia Hill Nature Reserve.
ii) whether an area of habitat is likely to become fragmented or isolated from other areas of habitat as a result
of the proposed action.
The existing New England Highway and surrounding agricultural land already fragments and isolates habitat
within the study area and represents a barrier to movement by small cover dependent species. The subject
site is situated within a potentially important east-west movement corridor. The existing highway would not
represent a barrier to movement by threatened honeyeaters. Whilst the proposal would increase the level of
local fragmentation the small area to be cleared and existing degree of fragmentation mean that impacts on
mobile species like honeyeaters will be negligible. Whilst the importance of habitat connectivity cannot be
understated, even for mobile species such as honeyeaters that exploit a variable and widely distributed
resource, the proposal would not add greater to the existing degree of fragmentation. The proposed upgrade
adjoins or overlaps the existing highway and the access road is situated on an existing track. Although the track
will require widening it is unlikely to isolate suitable honeyeater habitat.
iii) the importance of the habitat to be removed, modified, fragmented or isolated to the long-term survival of
the species, population or ecological community in the locality.
Habitat affected by the proposal is not regarded as critical to the survival of painted or regent honeyeater.
Although the site contains known blossom and fruit producing species it lacks the box-ironbark association
typically used by these species. Nonetheless, the proposal would remove numerous rough-barked apple and
some mistletoe and a small number of, mostly juvenile, Blakely’s red gum. Measures will be implemented to
minimize removal of Blakely’s red gum and revegetation of cleared areas in the TSR will compensate for the
loss of some blossom in the long-term. Most of the rough-barked apples impacted are juvenile trees that do
not contribute substantially to the local blossom resource. Although these trees will be of greater importance
as they mature similar aged rough-barked apple is abundant in Bolivia Hill Nature Reserve. Based on the area
and type of habitat cleared and the distribution of similar habitat in the locality, including a large area of
habitat protected in crown land and Bolivia Hill Nature Reserve the habitat affected is not considered
important for the long-term survival of regent or painted honeyeaters. The highest quality habitat for
honeyeaters occurs in the Blakely’s red gum-rough-barked apple-fuzzy box grassy woodland of which 1.99ha
would be affected.
e) whether the action proposed is likely to have an adverse effect on critical habitat (either directly or
indirectly);
No critical habitat would be affected by the proposal.
f) whether the action proposed is consistent with the objectives or actions of a recovery plan or threat
abatement plan;
There is no current State or National Recovery Plans for regent or painted honeyeaters. A recover plan was
prepared for regent honeyeater but it expired in 2003 (Menkhorst et al. 1999). Forty-one Priority Action
Statements (PAS’s) have been developed for regent honeyeater and five for painted honeyeater. The proposal
is not inconsistent with any PAS’s. The proposal is consistent with relevant Threat Abatement Plans.
g) whether the action proposed constitutes or is part of a key threatening process or is likely to result in the
operation of, or increase the impact of, a key threatening process.
There are presently 38 Key Threatening Processes (KTPs) listed on Schedule Three of the TSC Act. Five KTP are
relevant to this assessment:
11. Clearing of Native Vegetation.
12. Infection of native plants by Phytophthora cinnamomi.
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13. Invasion of native plant communities by exotic perennial grasses.
14. Loss of hollow-bearing trees.
15. Removal of dead wood and dead trees.
Mitigation measures are proposed to address infection by Phytophthora cinnamomi, invasion of perennial
grasses, loss of hollow-bearing trees and removal of dead wood and dead trees (refer Section 6). Proposed
measures have been applied on numerous other projects and are considered viable and effective in minimising
KTP’s. Minimising the project footprint, using already cleared areas, where possible, and constructing a large
bridge, as opposed to cut and fill would reduce Clearing of Native Vegetation. Whilst it is impossible to
upgrade the subject section of highway to an appropriate standard and avoid vegetation removal the scale of
clearing is considered reasonable given habitat quality, and land use, which has already caused habitat
degradation.

Conclusion
The proposed Bolivia Hill Upgrade of the New England Highway would not have a significant impact on regent
and painted honeyeater and therefore a Species Impact Statement is not required. This conclusion is based on
the small area of foraging habitat affected and the abundance of similar habitat in the locality. In addition
neither species has been recorded in the locality. Potential impacts on threatened honeyeaters would be
reduced by: minimising vegetation removal, minimising removal of Blakely’s red gum, rehabilitating degraded
land and including key blossom species (Blakely’s red gum and rough barked apple) in rehabilitation.
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Appendix B - EPBC Act Assessment of
Significance
B1

Important definitions

An important population is a population that is necessary for a species long-term survival and recovery. This
may include populations identified as such in recovery plans, and/or, that are:




B2

Key source populations for either breeding or dispersal.
Populations that are important for maintaining genetic diversity; and
Populations that are near the limit of the species range.

Border Thick-tailed Gecko (Vulnerable)

“An action has, will have, or is likely to have a significant impact on a vulnerable species if it does, will, or is
likely to:”
Lead to a long-term decrease in the size of an important population of a species
Border thick-tailed gecko occurs over a large area on the western slopes of the Great Dividing Range.
According to OEH (2013) the species is known from 50 sites that are separated by at least 2 km. There is no
published information on “important” populations, however, any known sites are considered important.
Border thick-tailed gecko has not been recorded in the subject site and the site does not contain high quality
habitat as key features, such as rock outcrops with rock slabs and deep leaf litter are absent. An important (i.e.
known) population of border thick-tailed gecko occurs just over 2km southeast of the subject site. That
population would not be affected. There is a low likelihood that the proposal would affect an important
population of border thick-tailed gecko and it is unlikely to lead to a long-term decrease in any population.
Reduce the area of occupancy of an important population
As noted above, the subject site does not contain an important population of border thick-tailed gecko and the
proposal would not reduce the area of occupancy of that species.
Fragment an existing important population into two or more populations
The study area does not contain an important population of border thick-tailed gecko. The species has been
recorded >2km south of the subject site and an important population is predicted to occur at that location. If a
population of border thick-tailed gecko were to occur east or west of the proposed upgrade the existing New
England Highway would already fragment it. Recent targeted reptile surveys in Bolivia Hill Nature Reserve have
not recorded border thick-tailed gecko in proximity to the subject site. Based on available evidence the
proposal is unlikely to fragment an existing population of border thick-tailed gecko.
Adversely affect habitat critical to the survival of a species
The subject site does not contain habitat critical to the survival of border thick-tailed gecko. The species has
not been recorded in the subject site and the site lacks key habitat resources. Recent targeted surveys failed to
record the species in Bolivia Hill Nature Reserve, adjacent the subject site although the species was recorded
at an historic site approximately 2km southeast.
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Disrupt the breeding cycle of an important population
The subject site does not contain an important breeding population of border thick-tailed gecko and the
proposal would not disrupt the breeding cycle.
Modify, destroy, remove, or isolate or decrease the availability or quality of habitat to the extent that the
species is likely to decline
The subject site does not contain suitable habitat for border thick-tailed gecko. Although the site is situated
within the granite belt and contains granite boulders and scree slopes it lacks habitat resources commonly
associated with the species. Habitat affected by the proposal is of marginal quality for border thick-tailed
gecko.
Result in invasive species that are harmful to a vulnerable species becoming established in a vulnerable
species habitat
The proposed activity would not result in an invasive species becoming established in border thick-tailed gecko
habitat. Invasive species, such as pigs, goats, black rats, foxes and cats already occur in the study area and the
proposal would not create more favorable conditions for these species.
Interfere substantially with the recovery of the species
The proposed Bolivia Hill upgrade would affect low quality habitat. Previous clearing and construction and
operation of the New England Highway has disturbed habitat within the subject site. The removal of habitat
within the subject site would have a negligible effect on the recovery of border thick-tailed gecko.

Conclusion
The proposal would not have a significant impact on border thick-tailed gecko and therefore does not require
referral to the Minister for the Environment, Heritage and the Arts. This conclusion is based on the low quality
of habitat affected and the likely absence of direct impacts. Proposed mitigation measures that may benefit
border thick-tailed gecko include: rehabilitation of the quarry/borrow pit and ancillary sites, installation of a
large bridge underpass, minimising vegetation removal and applying a two-stage clearing protocol.

B3

Spotted-tailed Quoll (Endangered)

An action is likely to have a significant impact on an endangered species if there is a real chance or possibility
that it will:
Lead to a long-term decrease in the size of a population
The subject site is situated within an area known to support quolls and may form part of an important eastwest movement corridor. Habitat in the subject site would primarily be used for foraging as it does not contain
suitable rock clusters, caves or hollow logs that may be used for denning and as refuge sites for juveniles.
Suitable denning habitat is widespread in the locality, including the adjacent crown reserve and Bolivia Hill
Nature Reserve. Potential prey, such as possums, gliders, birds and rabbits, are abundant in the study area.
The removal of 11ha of foraging habitat is unlikely to cause a decline in the local abundance of quolls.
The proposal is also unlikely to isolate quoll habitat and disrupt east-west movement across the highway.
Quolls are a mobile species and evidence suggests they readily cross cleared gaps including roads. The extent
to which quolls would cross the section of highway within the subject site is unknown, although local
topography and the distribution of road-kill records indicates that most crossings occur on the hill crest south
of the subject site. The subject site is situated within a steep section of Bolivia Hill, which is likely to be less
favoured as a movement path. The proposed 320m bridge will improve connectivity within the subject site. Of
greater concern is the potential for an increase in road strike. The large bridge and pipe culverts will reduce
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road strike risk in the subject site and the main area of concern is immediately south of the subject site where
there may be a slight increase in vehicle speed due to improved incline, alignment and road surface. Even a
slight increase in annual road strike risk could have a detrimental effect on the local quoll population and
overall connectivity.
Mitigation measures are proposed to reduce the impact of road strike on quolls and ensure that the proposal
does not cause the population to decline.
Reduce the area of occupancy of the species
The proposal is unlikely to reduce the area of occupancy of spotted-tailed quoll. The proposal would remove
approximately 11ha of foraging habitat over a 1.7km linear strip. Quolls would continue to reside in the
adjacent habitat where prey and den sites are common. A small long-term increase in road strike could,
coupled with other threatening processes, affect the number of quolls in the locality. Despite valid concerns
over the effect of road strike on quoll populations the small increase in vehicle speed and small area of habitat
affected means it is unlikely that the proposal would reduce the area occupied by quolls.
Fragment an existing population into two or more populations
The proposal would increase the existing highway gap over a distance of approximately 1km but improve
connectivity over a 320m section adjoining the proposed bridge. Quolls are highly mobile and readily capable
of crossing small forest gaps. The existing highway would not fragment quoll habitat and the upgraded
highway is unlikely to represent a barrier to movement. The suspected primary quoll movement path is
situated south of the subject site and would remain unchanged by the proposed upgrade.
Adversely affect habitat critical to the survival of a species
The subject site contains some components of habitat critical to the survival of spotted-tailed quoll, however,
these components are not restricted to the subject site. The subject site would affect a small area of foraging
habitat and have a slight impact on dispersal by increasing the risk of road strike. The area of habitat affected
represents <1% of an estimated 500-1500ha home range. The effect of road strike on small quoll populations
warrants careful consideration. The proposal would increase vehicle speed by 20km/h, which will increase
road strike risk. Although the posted vehicle speed will return to the pre October 2012 level. Over the longterm (i.e. several decades) an increase in road strike risk may equate to an increase in mortality. The increased
level of mortality would be small and probably equate to a small fractional increase per year but is likely to
equal one or more individuals over the operational life of the upgrade.
The Northern Tablelands (from Barrington Tops to the Glenn Innes region), which includes the study area, is
identified as an important population in the National Spotted-tailed Quoll Recovery Plan (Long & Nelson 2008).
Long and Nelson (2008) also state “Populations may be classified as being of core importance to the long-term
survival and recovery of the species if they are:





‘stronghold’ populations within a region (i.e. areas of high abundance);
populations that are known to be genetically disparate;
populations that, if lost, would cause a significant contraction in the species’ range, and
populations that have been the focus of long-term research and hence have good base-line data that
will increase the understanding of the species’ ecology.”

Although there has been limited research in the locality quolls within the study area may form part of a
population that extends to the eastern escarpment of the New England Tablelands where there has been
considerable research (see Kortner et al. 2004).

Disrupt the breeding cycle of a population
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The impact of the proposal would be restricted to removal of a small area of foraging habitat and a slight
increase in road strike risk. Impacts are unlikely to disrupt the breeding cycle of quolls but will contribute to
the array of threatening processes that presently affect quolls in the northern tablelands.
Modify, destroy, remove, isolate or decrease the availability or quality of habitat to the extent that the
species is likely to decline
The proposal would directly affect 11ha of foraging habitat, which equates to <1% of an estimated home range
size of 500-1500ha. Direct impacts on the extent of quoll habitat would not cause the species to decline. The
proposal is unlikely to cause serious edge effects and impacts on habitat would be restricted to direct
vegetation removal. Revegetation of cleared areas adjoining the upgrade would benefit quolls in the longterm. The proposal would not isolate quoll populations or habitat. Quolls would continue to cross and
scavenge food from the upgraded highway. The proposal would not remove, destroy, modify or isolate habitat
for quolls to the extent that the species would decline. The proposed 320m bridge and remediation of the
adjacent section of existing highway would improve connectivity on the subject section of highway. The
proposal would have a small number of relatively minor impacts on quolls but these would not be sufficient to
cause a decline in abundance or distribution.
Result in invasive species that are harmful to a critically endangered or endangered species becoming
established in the endangered or critically endangered species’ habitat
The extent of competition between quolls and introduced dogs, foxes and cats is unclear. Some studies
suggest that the presence of dogs may benefit quolls by reducing competition from cats and foxes. Foxes and
cats were recorded during camera trap surveys in the study area. Although no dogs were recorded they are
known to occur. The proposal would not improve conditions for introduced species that may be harmful to
quolls.
Introduce disease that may cause the species to decline
The proposal would not introduce a disease that would affect quolls.
Interfere with the recovery of the species.
The approved national recovery plan includes 11 objectives:
1.
2.

Determine the distribution and status of Spotted-tailed Quoll populations throughout the range.
Increase knowledge of the biology and ecology of the Spotted-tailed Quoll throughout its range to
refine management of the species and its habitat.
3. Reduce the rate of habitat loss and fragmentation on private land.
4. Evaluate and manage the risk posed by silvicultural practices.
5. Determine and manage the threat posed by introduced predators (foxes, cats, wild dogs) and of
predator control practices on Spotted-tailed Quoll populations.
6. Determine and manage the impact of fire regimes on Spotted-tailed Quoll populations.
7. Reduce deliberate killings of Spotted-tailed Quolls.
8. Reduce the frequency of Spotted-tailed Quoll road mortality.
9. Assess the threat Cane Toads pose to Spotted-tailed Quolls and develop threat abatement actions if
necessary.
10. Determine the likely impact of climate change on Spotted-tailed Quoll populations.
11. Increase community awareness of the Spotted-tailed Quoll and involvement in the Recovery Program.
Objective 8 “Reduce the frequency of Spotted-tailed Quoll road mortality” is relevant to this proposal.
Mitigation measures are proposed to reduce the risk of road strike and mortality. The proposed measures
(refer to Section 6 of main report) are considered viable and have been applied elsewhere.
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Conclusion
The proposal would not have a significant impact on spotted-tailed quoll and therefore does not require
referral to the Minister for the Environment, Heritage and the Arts. This conclusion is based on the area and
type of habitat affected and the higher quality of adjoining habitat that will remain unaffected. The proposal
would primarily affect foraging habitat that is widespread in the locality. Proposed mitigation measures that
would benefit spotted-tailed quoll include: installation of a large bridge underpass, installation of several
900mm pipe culverts, installation of fauna exclusion fencing on both sides and for the entire length of the
upgrade, rehabilitation of the quarry/borrow pit and ancillary sites, installation of nest boxes and application
of a two-stage clearing protocol.

B3 – Koala (Vulnerable)
“An action has, will have, or is likely to have a significant impact on a vulnerable species if it does, will, or is
likely to:”
Lead to a long-term decrease in the size of an important population of a species
The Atlas of NSW Wildlife does not include any records of koala for the survey locality. Primary (ribbon gum
Eucalyptus viminalis), secondary (Blakely’s red gum E. blakelyi) and supplementary (broad-leaved stringybark
E. caliginosa) koala feed trees occur in the study area. A small number of primary and secondary koala feed
trees occur in the subject site. Ribbon gum occurs in the northern third of the main alignment as a regrowth
midstorey species, and there are occasional mature individuals along the creek flat in proximity to the
proposed access road. Blakely’s red gum occurs as mature trees on the creek flat and in proximity to the
proposed access road. Broad-leaved stringybark is the co-dominant canopy species in the subject site.
There is no evidence that koalas occur in the subject site, however, if present, the species would occur at a low
density and use of the subject site would be sporadic due to the very small number of primary and secondary
feed trees present. The subject site does not contain a key source population for either breeding or dispersal
or a population that is important for maintaining genetic diversity, or a population that is near the limit of the
species range. As such, removal of vegetation from the subject site would not cause a long-term decrease in
the size of an important population.
Reduce the area of occupancy of an important population
As noted above the study area does not support an important population of koala and therefore the proposal
would not reduce the area of occupancy of an important population. Mitigation measures will be implemented
to ensure that impacts on primary and secondary koala feed trees associated with ancillary works such as the
access road and piers is limited by identifying the location of these features and modifying footprints as
required.
Fragment an existing important population into two or more populations
The proposal will widen the gap already created by the existing New England Highway. The increased gap
would occur over a small section where the upgrade deviates from the existing alignment. Connectivity will
remain the same over much of the east-west vegetative corridor that contains the subject site and it is highly
unlikely that the proposal would fragment an important population.
Adversely affect habitat critical to the survival of a species
Using the Koala Habitat Assessment Tool (DOE 2013) the subject site received a score of 4, which means it
does not contain habitat critical to the survival of koala.
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Disrupt the breeding cycle of an important population
Evidence suggests that the subject site does not contain an important population. The proposal would result in
the removal of 11ha of eucalypt woodland that contains a small number of regrowth (i.e. <10cm DBH) ribbon
gums and some mature Blakely’s red gum. The removal of the subject trees would not disrupt home range use
or affect the breeding cycle of an important koala population.
Modify, destroy, remove, or isolate or decrease the availability or quality of habitat to the extent that the
species is likely to decline
The proposal would remove a small area of potential koala habitat relative to the total area of habitat
contiguous with the subject site. Modification of habitat is unlikely as existing evidence suggests that edge
effects are restricted in extent. The existing highway already isolates habitat. The upgrade would increase the
forest gap over a small section where the new alignment deviates from the existing. Koalas are readily capable
of crossing forest gaps and the frequency of road strike suggests they do not consider highways as barriers to
movement. Koalas would attempt to cross the upgraded section of highway and the unmodified section south
of the subject site. The proposal would not isolate potential koala habitat, although an increase in vehicle
speed, associated with a straighter alignment, may increase the risk of road strike. Road strike risk will be
influenced by the abundance of koalas and frequency of crossings. In the present case koalas are predicted to
occur in low densities and the frequency of road crossings and therefore vehicle strike would also be low.
Result in invasive species that are harmful to a vulnerable species becoming established in a vulnerable
species habitat
The proposed activity would not result in an invasive species becoming established in koala habitat. Invasive
species, such as dogs, foxes and cats already occur in the study area and the proposal would not create more
favorable conditions for these species.
Interfere substantially with the recovery of the species
The proposed Bolivia Hill upgrade would affect low quality koala habitat. Previous clearing and construction
and operation of the New England Highway has disturbed habitat within the subject site and primary and
secondary feed trees are uncommon within the site and study area. As such, the subject site is unlikely to be
part of a stable home range and the removal of habitat within the subject site would have a negligible effect
on the recovery of koala.

Conclusion
The proposal would not have a significant impact on koala and therefore does not require referral to the
Minister for the Environment, Heritage and the Arts. This conclusion is based on the low quality of habitat
affected for koala, the area of habitat affected and the absence of koala records in the locality. Proposed
mitigation measures that would benefit koalas include: installation of a large bridge underpass, installation of
fauna exclusion fencing on both sides and for the entire length of the upgrade, rehabilitation of the
quarry/borrow pit and ancillary sites, inclusion of ribbon gum and Blakely’s red gum in rehabilitation and
application of a two-stage clearing protocol.
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B4

Grey-headed flying fox

“An action has, will have, or is likely to have a significant impact on a vulnerable species if it does, will, or is
likely to:”
Lead to a long-term decrease in the size of an important population of a species
Considering the high mobility of the species and large extent of suitable foraging habitat in the locality, the
small area of habitat affected (i.e. 11ha) is unlikely to affect the long-term breeding success or population size
of an important population of grey-headed flying fox. Nonetheless, avoidance of mature eucalypts is
recommended. The absence of records in the locality means there is reasonable doubt that an important
population of grey-headed flying foxes occurs in the subject site. The proposal would not affect known or
potential camp habitat.
Reduce the area of occupancy of an important population
The small extent of habitat removal required for the proposed work represents an extremely small reduction
in the area of habitat available in the locality, and would not have a significant impact on the area occupied by
grey-headed flying foxes. Similar quality foraging habitat is widespread in the adjoining crown reserve and
nature reserve. The subject species would continue to utilise habitat adjoining the subject site. Rehabilitation
of cleared areas post construction and restrictions on the area of habitat cleared would reduce the severity of
impacts.
Fragment an existing important population into two or more populations
The Grey-headed Flying Fox is a highly mobile species, the movements of which would not be hindered by the
small extent of habitat removal proposed.
Adversely affect habitat critical to the survival of a species
The proposal would not remove potential foraging habitat situated within 50km of a camp and would
therefore have no impact on habitat critical to the survival of grey-headed flying-fox. The total area of habitat
to be removed by the proposed works represents a small area of potential foraging habitat in the locality and
no camps/roosts would be affected. Considering the large extent of suitable foraging habitat in the locality and
the high mobility of the species, the foraging habitat removed is not considered critical to the survival of greyheaded flying foxes.
Disrupt the breeding cycle of an important population
Habitat within the study area does not represent an important “camp site” for the species and breeding does
not occur on-site. The removal of a small area of foraging habitat would contribute to the increased stress
experienced by grey-headed flying fox throughout their range. Nonetheless, the extent of habitat removal
would not affect breeding success.
Modify, destroy, remove, or isolate or decrease the availability or quality of habitat to the extent that the
species is likely to decline
Considering the high mobility of the species and large extent of similar and suitable foraging habitat in the
locality and the small area of habitat removed it is concluded that the proposal would not affect the long-term
breeding success or population size of the local population of grey-headed flying fox.
Result in invasive species that are harmful to a vulnerable species becoming established in a vulnerable
species habitat
The grey-headed flying fox is not known to be vulnerable to introduced predators. The proposal would not
increase the occurrence of any invasive species that may become established in grey-headed flying fox habitat.
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Interfere substantially with the recovery of the species
The proposed works would not impact on any significant roosting or breeding sites of the species and would
have minimal impact on potential foraging resources. Furthermore, the proposed works are not expected to:
 increase competition for resources with other species;
 increase rates of predation; or
 form any new physical or psychological barriers that could inhibit movement by the species between
areas of suitable habitat.
Therefore, the proposed works are unlikely to interfere substantially with the recovery of the grey-headed
flying fox.

Conclusion
The proposal would not have a significant impact on grey-headed flying-fox and therefore does not require
referral to the Minister for the Environment, Heritage and the Arts. This conclusion is based on the area of
habitat affected, absence of impacts on a known camp and absence of a camp within 50km of the subject site.
Proposed mitigation measures that would reduce impacts on grey-headed flying-fox include: rehabilitation of
ancillary sites and the quarry/borrow pit, inclusion of nectar producing species, such as Blakely’s red gum
rough-barked apple and mountain banksia in rehabilitation and application of a two-stage clearing protocol.

B5

Regent Honeyeater (Endangered)

An action is likely to have a significant impact on an endangered species if there is a real chance or possibility
that it will:
Lead to a long-term decrease in the size of a population
The New England Tablelands is a recognized stronghold for regent honeyeater, although the species is patchily
distributed in that region. The subject site lacks the box-ironbark vegetation association preferred by regent
honeyeaters and the nearest recognized breeding area is near Bundarra, approximately 120km southwest of
the subject site. The study area contains some known feed tree species, including mature Blakely’s red gum
and rough-barked apple. Regent honeyeaters are capable of undertaking large-scale movement which is
thought to be in response to blossom availability (OEH 2014).
Blakely’s red gum occurs throughout the locality and seems most common on the more fertile creek and river
flats. In contrast, rough-barked apple is common on slopes and ridges. The majority of rough-barked apple
affected are juvenile plants in the northern third of the subject site. The subject site represents a small area of
foraging habitat in the locality. The small size of the subject site and prevalence of similar habitat in the locality
reduces the likelihood that regent honeyeaters would rely on the subject site to satisfy a part of their annual
cycle. Whilst the protection of any potential foraging habitat is important for endangered species it is unlikely
that the removal of 11ha of vegetation would lead to a long-term decrease in the size of the regent
honeyeater population. Minimising the removal of Blakely’s red gum and rehabilitating the cleared borrow pit
would reduce impacts on regent honeyeater.
Reduce the area of occupancy of the species
The proposal would affect 11ha of vegetation, including several juvenile rough-barked apple. The area of
potential foraging habitat affected is very small in a local context. A substantial area of superior quality
foraging habitat will remain in the adjacent Bolivia Hill Nature Reserve and crown land. The proposal would
remove a small area of habitat but would not affect the area of occupancy of regent honeyeater.
Fragment an existing population into two or more populations
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Regent honeyeater is a mobile species that often undertakes large-scale movements in response to blossom
availability. Due to the fragmented nature of regent honeyeater habitat these movements typically involve
flights over cleared land. The proposal would create a slightly wider gap over a 1.7km section of existing
highway. The gap width would not be sufficient to disrupt movement of regent honeyeater or separate an
existing population.
Adversely affect habitat critical to the survival of a species
The subject site contains some components of habitat critical to the survival of regent honeyeater, such as
known nectar plants. However, the lack of records in the locality suggests that this habitat is presently under
utilised. Furthermore, the small area of potential foraging habitat affected means that it is unlikely to
represent habitat critical to the survival of regent honeyeater. Rehabilitation of the borrow pit, including
planting of nectar trees will offset impacts on potential regent honeyeater habitat.
The regent honeyeater recovery plan 1999-2003 does not identify areas of critical habitat (Menkhorst et al.
1999). Modelling of habitat by OEH (2014) shows the subject site in an area of predicted, as opposed to
known, habitat.
Disrupt the breeding cycle of a population
The impact of the proposal would be restricted to removal of a small area of foraging habitat. There is no
evidence that regent honeyeater breeds in the subject site and it is therefore concluded that impacts on the
breeding cycle are unlikely.
Modify, destroy, remove, isolate or decrease the availability or quality of habitat to the extent that the
species is likely to decline
The proposal would directly affect 11ha of foraging habitat, which represents a small proportion of the total
area of contiguous habitat in the locality. The proposal would not isolate or decrease habitat quality through
edge effects or other persistent factors such as noise and vibration. Regent honeyeaters are a mobile species
that is readily capable of crossing the small gap created by the upgraded highway. Available evidence suggests
that the subject site is not regularly used by regent honeyeater and does not form an important part of known
habitat. The proposal would have a low impact on recognized feed tree species and rehabilitating degraded
habitat and avoiding Blakely’s red gum would offset impacts.
The proposal would have a small impact on the total area of regent honeyeater habitat.
Result in invasive species that are harmful to a critically endangered or endangered species becoming
established in the endangered or critically endangered species’ habitat
There is limited information on the effect of invasive species on regent honeyeater. The species is not
susceptible to predation by introduced mammals but may experience competition with aggressive birds such
as the common miner. Common miner is a native inhabitant of woodlands on the New England Tablelands but
has benefited from clearing and fragmentation of habitat. Noisy miner was uncommon in the study area and
the proposal is unlikely to result in the expansion or increased population of that species.
Introduce disease that may cause the species to decline
The proposal would not introduce a disease that would affect regent honeyeater.
Interfere with the recovery of the species.
Menkhorst et al. (1999) in the regent honeyeater recovery plan (1999-2003) include long-term and specific
recovery objectives. Long-term objectives are over a period of two decades and therefore remain relevant.
Specific objectives were for the life of the plan (i.e. 1999-2003) and are no longer relevant.
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Long-Term Objectives
1.
2.
3.

To ensure that the species persists in the wild.
To achieve a down-listing from nationally endangered to vulnerable by stabilising the population and
securing habitat extent and quality in the main areas of occupancy.
Achieve increasing reporting rates (5%) in areas previously used regularly, e.g. Munghorn Gap,
Bendigo, north-east Melbourne, Eildon area.

The proposal would not compromise the long-term objectives of the regent honeyeater recovery plan.

Conclusion
The proposal would not have a significant impact on regent honeyeater and therefore does not require
referral to the Minister for the Environment, Heritage and the Arts. This conclusion is based on the area and
type of habitat affected and absence of regent honeyeater records in the locality. Proposed mitigation
measures that would reduce impacts on regent honeyeater include: rehabilitation of ancillary sites and the
quarry/borrow pit, inclusion of nectar producing species, such as Blakely’s red gum and rough-barked apple in
rehabilitation, minimising clearing and retaining Blakely’s red gum where possible.

B6 - Migratory Birds (fork-tailed swift, white-throated needletail, rainbow bee-eater, satin
flycatcher)
An action is likely to have a significant impact on a migratory species if there is a real chance or possibility that
it will:
Substantially modify (including by fragmenting, altering fire regimes, altering nutrient cycles or
altering hydrological cycles), destroy or isolate an area of important habitat for a migratory species.
DEWHA (2009) define important habitat as “habitat utilised by a migratory species occasionally or periodically
within a region that supports an ecologically significant proportion of the population of the species, and/or;
habitat that is of critical importance to the species at particular life-cycle stages, and/or; habitat utilised by a
migratory species which is at the limit of the species range, and/or; habitat within an area where the species is
declining.”
The subject site does not support an ecologically significant proportion of any migratory species. The site
forms a small part of a much larger tract of contiguous open woodland and forest that includes private land,
Bolivia Hill Nature Reserve and crown land. The mobility of rainbow bee-eater and satin flycatcher means they
are also capable of moving between other forest remnants. Potential rainbow bee-eater breeding habitat
occurs in exposed earth banks in the borrow pit that adjoins the subject site and around the banks of the
tributary to Brickyard Creek. No evidence of breeding was recorded during the survey and the proposal would
not affect either area of potential habitat. Potential breeding habitat is not of critical importance to the
rainbow bee-eater population. If breeding occurs in the study area fledglings or chicks would have been
evident during the field surveys. Rainbow bee-eater was not recorded during the survey and is predicted to
occur on the basis of habitat. Satin flycatcher has not been recorded breeding in the locality (Higgins et al.
2006; Barrett et al. 2003). There was a noticeable influx of satin flycatchers into the study area in late January
were recorded during the later stages of the breeding season (i.e. Nov-Jan) these may have been early
migrants moving north. The subject site may form a very small part of habitat used during migration. The
subject site is not situated at the limit of the subject species range.
Due to its small size the site does not support and ecologically significant proportion of the population or
habitat critical to the survival or habitat at the limit of a species range of any migratory species. Habitat within
the subject site therefore does not satisfy the definition of “important”. The proposal would not isolate habitat
for migratory birds. The subject species are mobile and capable of crossing small forest gaps, such as that
created by the proposal. The area of habitat affected represents a very small proportion of suitable habitat in
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the locality and the proposal would not affect breeding habitat. The primary value of the subject site is that it
forms a small part of habitat used by satin flycatcher during north-south migration.
Result in an invasive species that is harmful to the migratory species becoming established in an
area of important habitat for the migratory species, or
The proposal would not promote an invasive species that is harmful to the subject migratory species.
Furthermore, the subject site does not constitute “important habitat” as defined in point 1.
Seriously disrupt the lifecycle (breeding, feeding, migration or resting behaviour) of an ecologically
significant proportion of the population of a migratory species.
Due to its small size, location beside a busy highway, history of previous disturbance and position within a
large tract of similar open forest and woodland it is highly unlikely that the subject site or study area support
an ecologically significant proportion of the population of rainbow bee-eater or satin flycatcher. No migratory
species would rely upon the subject site to satisfy a critical component of their annual cycle and impacts on
the subject migratory species would be negligible. The subject site appears to provide important postbreeding/migration habitat for satin flycatcher with numerous individuals recorded on the creek flat in late
January. There was a noticeable increase in the number of flycatchers from early to late January, which is
suspected to be associated with northern migration post breeding. In January, satin flycatchers occurred
throughout the creek flat woodland, with most individuals in mature woodland away from the highway.
Impacts on creek flat vegetation would be minimal and are restricted to construction of an access road, which
would follow an existing track. Satin flycatchers are known to utilise mature woodland close to the existing
highway where they are subject to regular noise and movement disturbance from light vehicles and trucks.
Impacts on the subject migratory species would include removal of a small area of low value regenerating
forest adjacent to the existing highway and construction of an access road along an existing track. Based on
the small area of habitat affected and predicted use of the proposed access road it is unlikely that the proposal
would seriously disrupt the lifecycle of an ecologically significant proportion of the population of either
species. Furthermore, it is doubtful that the subject site supports an ecological significant proportion of the
populations of either satin flycatcher or rainbow bee-eater.

Conclusion
The proposal would not have a significant impact on rainbow bee-eater or satin flycatcher and therefore does
not require referral to the Minister for the Environment, Heritage and the Arts. This conclusion is based on the
small area and type of habitat affected and particularly the minor extent of impact in known habitat. Impacts
in known habitat are limited to the upgrading and use of an existing track and minor clearing of regrowth
vegetation. Proposed mitigation measures that would reduce impacts on migratory species include: minimal
removal/disturbance of creek flat habitat; rehabilitation of ancillary sites and the quarry/borrow pit,
minimising clearing and retaining Blakely’s red gum around ancillary sites.
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Heritage Reports

21 August 2015

Simon Groth
Principal Environmental Scientist
Hyder Consulting
Level 7, Premion Place
Cnr Queen and High Streets
Southport QLD 4215

Dear Simon,
Re: Bolivia Hill Upgrade Aboriginal Heritage PACHCI Stage 2 Update
Niche Environment and Heritage (‘Niche’) prepared an Aboriginal Heritage Assessment for Roads
and Maritime Services (Roads and Maritime) in 2013 of the proposed route options for the New
England Highway Upgrade at Bolivia Hill. The report was prepared in accordance with Stage 2 of the
Roads and Maritime Procedure for Aboriginal Cultural Heritage Consultation and Investigation
(PACHCI) guidelines. At the time that document was prepared there were several different options
for the proposed upgrade.
Roads and Maritime has selected a preferred upgrade design (proposal area). Hyder Consulting, on
behalf of Roads and Maritime, has engaged Artefact Heritage to prepare a letter report outlining if
Aboriginal sites or areas of Potential Archaeological Deposit (PAD) identified by Niche (2013) are
located within the proposed area and whether further investigation within the proposal area in
accordance with Stage 3 of the PACHCI is required.
This letter report should be read in conjunction with Niche’s (2013) assessment. Background
research and detailed item descriptions provided by Niche are not repeated in this document.
This version of the Aboriginal Heritage PACHCI Stage 2 update is a public version and has had
maps and coordinates indicating the location of Aboriginal sites removed.

1.1

Updated Register Search

Niche conducted an extensive AHIMS search on 8 October 2012 that located a single Aboriginal site
within the search parameters. The following section of this report is updated AHIMS information
gathered by Artefact Heritage within the same search parameters used by Niche in 2012.

1.1.1

OEH Aboriginal Heritage Information System (AHIMS) Search Results

An extensive search of the Aboriginal Heritage Information System (AHIMS) database was
undertaken on the 6 May 2015 by Artefact Heritage archaeologist Andrew Crisp.
An area of approximately ten kilometres (east-west) by ten kilometres (north-south) was searched in
order to gain information on the archaeological context of the area, and to ascertain whether there
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are any previously recorded Aboriginal sites within the study area. The details of the AHIMS search
parameters are as follows:

GDA 1994 MGA 56
Buffer
Number of sites
AHIMS Search ID

390000 - 399000
6750000 - 6759000
1000 m
1
171949

One recorded Aboriginal site was identified by the extensive AHIMS search (Table 1). This site is the
same ceremonial ring identified in the AHIMS search conducted by Niche on 8 October 2012
(Search ID 82030). The site is situated approximately two kilometres outside the study area to the
north east.
Table 1: Frequency of site features from AHIMS data
Site ID
12-1-0005

Site Name

Context

Bolivia

Open Site

Site Features
Ceremonial Ring (Stone or Earth)

Frequency
1

The location of Aboriginal sites is considered culturally sensitive information. It is advised that the
AHIMS data appearing on the heritage map for the proposal be removed from this report if it is to
enter the public domain.
It is noted that Aboriginal sites recorded by Niche, including artefact scatter Bolivia Hill Artefact
Scatter 1 (BH AS1), Bolivia Hill Grinding Groove 1 (BH GG1), Bolivia Hill Culturally Modified Tree 1
(BH CMT1) and Bolivia Hill Rock Art 1 (BH RA1) are not listed on the updated AHIMS site register
search results.

1.2

Identified heritage items within the proposal area

1.2.1

Summary of Niche (2013) findings

Niche conducted a PACHCI Stage 2 investigation of the proposed New England Highway upgrade
at Bolivia Hill (Niche 2013). The assessment included a background assessment, development of a
predictive model and an archaeological survey. A summary of the results are provided below.
Summary of Findings
Niche conducted an archaeological survey of the proposed New England Highway upgrade routes
from the 14th to 18th January 2013. Due to the difficult terrain in the area, the survey involved
transects that sampled each of the landforms present. This provided an indication of what site types
would be present and on which landforms.
The pedestrian survey identified four new Aboriginal heritage sites. These sites were:


Bolivia Hill AS1 [PAD 3] – Low density artefact scatter, with a PAD (referred to as Bolivia Hill
PAD3). Located on a terrace associated with Bolivia Creek, associated with a disused quarry.



Bolivia Hill GG1 – Is a patch of grinding grooves on an area of exposed granite, associated with
the Bolivia Creek bed.
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Bolivia Hill RA1 – Rock art on an exposed granite boulder, adjacent a rock shelter known as
‘Thunderbolts Cave’.



Bolivia Hill CMST1 – Culturally scarred yellow box tree. Tree features an elongated scar on its
southern face.

The survey also identified four areas of PAD, respectively called Bolivia Hill PAD1, Bolivia Hill PAD2,
Bolivia Hill PAD3, and Bolivia Hill PAD4. All of the PADs were identified within the banks, terraces or
rise landforms associated with waterlines in the area.

1.2.2

Subsequent investigation of BH AS1 [PAD3] and PAD4 by Artefact Heritage

Roads and Maritime engaged Artefact Heritage in 2014 to provide additional advice on the extent
and archaeological potential of site BH AS1 and associated area of potential PAD3. An outline of
those items and the findings of that advice is outlined below.
Bolivia Hill PAD 4
Bolivia Hill PAD 4 consists of an area described as a moderate sandy rise, 30 metres to the
northwest of Bolivia Creek. The vegetation on the rise consisted of open grassland, with scattered
woodland trees. The vegetation hindered surface visibility and the ability to identify any potential
surface artefacts. It was noted that eroded banks at the creek line indicate there is around 1.5
metres of alluvial deposit in the area.
Bolivia Hill AS1 [PAD 3]
The location of this site was recorded as both Bolivia Hill AS1 and Bolivia Hill PAD 3. The site was
described as a low density artefact scatter located on a terrace landform, on the south side of Bolivia
Creek. It was noted that the site was associated with a former quarry. The artefact scatter contained
five dolerite flaked pieces, three ceramic flaked pieces and a sandstone hammerstone (Niche
2013:38). The nine artefacts were located within an area of 400 metres squared; contained within
the area of Bolivia Hill PAD 3, which was reported as being around 4500 metres squared (Niche
2013:38, 45). Niche noted that the area of the PAD had been heavily eroded from surface wash and
historic mining; but noted a number of intact areas where residual soil is likely to remain (Niche
2013:45).
Site Inspection
A site inspection of the Bolivia Hill AS1 [PAD 3] was conducted by Artefact archaeologist Alexander
Timms on the 15 October 2014. Other personnel present during the site inspection included:


Graham Purcell – RMS Aboriginal Cultural Heritage Officer



David Pattison - RMS Senior Project Development Officer



Michael Hughes - RMS Scientific Officer Geotech



Darren Daley - Senior Aboriginal Sites officer, Moombahlene Local Aboriginal Land Council
(MLALC)

The main aim of the site inspection was to gain an overall impression of the nature and extent of
Bolivia Hill AS1 [PAD 3] and Bolivia Hill PAD 4. The site inspection also aimed to identify any
potential impacts to area by the proposed works.
The conclusions drawn and recommendations made following the survey (Artefact 2014) state that:
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The area identified as Bolivia Hill AS1 [PAD 3] by Niche (Atkinson 2013) has very low potential to
contain subsurface Aboriginal Objects. A majority of the area has been disturbed due to
quarrying and subsequent erosion. The remaining portion of the area, which has not undergone
prior ground disturbance, is low-lying and flood prone.



A total of six dolerite artefacts were identified within the boundaries of Bolivia Hill AS1 [PAD 3].
These artefacts are believed to be the same as identified by Niche (Atkinson 2013). However the
detailed location of artefacts identified by Niche is not available.



The area identified as Bolivia Hill PAD 4 by Niche (2013) is a flat area of land that is elevated
from the adjacent creek and flood bench; with no evidence of past ground disturbance. Therefore
it could have been an area of past occupation by Aboriginal people. There is potential for this
area to contain subsurface Aboriginal objects.

As a result it was recommended by Artefact Heritage that:


The PAD component of Bolivia Hill AS1 [PAD 3] be removed.



That the boundary of the artefact scatter site, Bolivia Hill AS1, be delineated by outlying artefacts
identified during the site inspection.



Bolivia Hill PAD 4 retain its designation as a PAD.

1.2.3

Summary of Aboriginal heritage items within or adjacent to the proposal area

Following the PACHCI Stage 2 investigation by Niche (2013) and subsequent investigation by
Artefact Heritage, it is confirmed that:


Site BH AS1 is located within the proposal area.



PAD2 is located outside and bordering the proposal area to the northwest.

The remaining sites and areas of PAD identified by Niche, including BH GG1, BH RA1, BH CMST1,
PAD 1 and PAD 4 are located outside the proposal area.

1.3

Significance Assessment

A summary of Niche’s (2013) assessed levels of archaeological significance, with updates from
Artefact Heritage for site BH AS1, for all identified Aboriginal sites and areas of PAD is outlined in
Table 2 below.
Table 2: Summary of archaeological significance

Site Name

Archaeological
significance

Historical
significance

Aesthetic
Overall
significance significance

BH AS1

Low

Low

Low

Low

BH GG1

Moderate

Low

Low

Moderate

BH RA1

Moderate

Low

Moderate

Moderate

BH CMST1

Moderate

Low

Low

Moderate
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PAD 1

Unknown

Unknown

Unknown

Unknown

PAD 2

Unknown

Unknown

Unknown

Unknown

PAD 4

Unknown

Unknown

Unknown

Unknown

It was noted by Niche (2013) that the cultural significance of each of the items listed in Table 2 is
unknown. The nature and significance of PADs cannot be determined without further sub-surface
investigation.

1.4

Impact Assessment

The proposal will not impact any identified Aboriginal sites or areas of PAD.
The design of the proposal has taken into consideration the location of identified artefacts and areas
of archaeological potential. The design has utilised this information and shaped the proposed design
to avoid impacts on any of these locations.
A buffer zone of 10 metres has been incorporated around the southern and northern margins of site
BH AS1, and a three metre buffer around the western margin to avoid impact. Hyder has indicated
that the current design location of the proposed access road on the western side of BH AS1 will be
moved slightly during detailed design to accommodate the three metre buffer zone in that area.
Site BH GG1 is located to the west of the proposal area and will not be impacted.
Site BH RA1 is located to the west of the proposal area and will not be impacted.
Site BH CMST1 is located to the west of the proposal area and will not be impacted.
PAD1 is located to the northwest of the proposal area and will not be impacted.
PAD2 is located outside and bordering the northwestern extent of the proposal area and will not be
impacted.
PAD4 is located to the west of the proposal area and will not be impacted.
Table 3: Impact assessment overview

Site Name

Type of harm

Degree of harm

Consequence of
harm

BH AS1

None

None

No loss of value

BH GG1

None

None

No loss of value

BH RA1

None

None

No loss of value

BH CMST1

None

None

No loss of value

PAD 1

None

None

No loss of value

PAD 2

None

None

No loss of value

PAD 4

None

None

No loss of value
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1.5

Recommendations and Management Measures

The proposal will not impact any identified Aboriginal objects or areas of PAD. No further
investigation in accordance with Stage 3 of the Roads and Maritime PACHCI is required.
The following recommendations are based on the results of Niche’s (2013) PACHCI Stage 2
assessment and the findings of subsequent site visit and advice prepared by Artefact Heritage in
2014:


The location BH AS1, PAD2 and PAD4 will be included in the Construction Environment
Management Plan (CEMP) for the proposed works to ensure no direct or indirect (such as
erosion) impact to those areas.



The location of BH AS1, PAD2 and PAD4 will be included in an induction to all workers to ensure
that those areas are not impacted.



High visibility fencing/ barricading will be placed around the BH AS1 buffer zone during
construction activities to ensure that area is not impacted.



It is understood that the location of the vehicle access track across the western side of site BH
AS1 will be moved during detailed design to accommodate the three metre buffer zone along the
western margin of that site. This draft report will be updated with the final design for that access
road for the final version of this document.



High visibility fencing/ barricading will be placed along the common margin of PAD2 and the
proposal area during construction activities to ensure that area is not impacted.



The Roads and Maritime Standard Management Procedure for Unexpected Heritage Items
(updated March 2015) will be implemented where unexpected finds or human skeletal remains
are encountered during construction works.



Site cards should be submitted to the OEH AHIMS site register for all Aboriginal sites identified
by Niche (2013), incorporating updated site information from Artefact Heritage in 2014.

If changes are made to the project that may result in impacts to areas not covered by this
assessment, further archaeological assessment may be required.
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Kind Regards,

Josh Symons
Senior Archaeologist
Artefact Heritage
josh.symons@artefact.net.au
0402 433 432
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20 July 2015

Simon Groth
Principal Environmental Scientist
Hyder Consulting
Level 7, Premion Place
Cnr Queen and High Streets
Southport QLD 4215

Dear Simon,
Re: Bolivia Hill Upgrade Non-Aboriginal Heritage Assessment Update
Niche Environment and Heritage (‘Niche’) prepared a Historical Heritage Assessment for Roads and
Maritime Services (Roads and Maritime) in 2013 for the proposed route options for the New England
Highway Upgrade at Bolivia Hill. At the time that document was prepared there were several
different options for the proposed upgrade.
Roads and Maritime has selected a preferred upgrade design (proposal area). Hyder Consulting, on
behalf of Roads and Maritime, has engaged Artefact Heritage to prepare a letter report outlining
which items identified by Niche (2013) are located within the proposed area and whether further
investigation within the proposal area is required.
This letter report should be read in conjunction with Niche’s (2013) assessment. Background
research and detailed item descriptions provided by Niche are not repeated in this document.

1.1

Historic Register Searches

Niche (2013) completed register searches on 22 October 2012 and 26 July 2013. As part of
preparation of this letter report, updated register searches were completed by Artefact Heritage on 6
May 2015. A summary of the updated register searches is outlined below:
Statutory registers provide legal protection for heritage items. In NSW, Heritage Act, and the EP&A
Act give legal protection. The State Heritage Register, the S170 registers, and heritage schedules of
Local Environment Plans are statutory listings. Places on the National Heritage List are protected
under the Environment Protection and Biodiversity Conservation Act 1999. The Register of the
National Estate is a non-statutory register.
Register of the National Estate (Non-Statutory Listing)
The Register of the National Estate is a list of natural, Aboriginal and historic heritage places
throughout Australia. It was originally established under the Australian Heritage Commission Act
1975. Under that Act, the Australian Heritage Commission entered more than 13,000 places in the
register. Following amendments to the Australian Heritage Council Act 2003, the Register of the
National Estate (RNE) was frozen on 19 February 2007, which means that no new places can be
added, or removed. The Register continued as a statutory register until February 2012.
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On 1 January 2004, a new national heritage system was established under the Environment
Protection and Biodiversity Conservation Act 1999 (EPBC Act). This led to the introduction of the
National Heritage List, which was designed to recognise and protect places of outstanding heritage
value to the nation.


There are no items within the study area listed on the Register of the National Estate.

Register of the National Trust (Non-Statutory Listing)
The Register of the National Trust was established in 1949 and is maintained by the National Trust
of Australia.


There are no items within the study area listed on the Register of the National Trust.

National Heritage List
The National Heritage List has been established to list places of outstanding heritage significance to
Australia. It includes natural, historic and Aboriginal places that are of outstanding national heritage
value to the Australian nation.


There are no items within the study area listed on the National Heritage List:

The Commonwealth Heritage List
The Commonwealth Heritage list comprises historic, natural and Aboriginal places owned and
controlled by the Commonwealth.


There are no items within the study area listed on the Commonwealth Heritage List:

The State Heritage Register & State Heritage Inventory
The State Heritage Register is a list of places and objects of particular importance to the people of
NSW and is administered by the Heritage Division of the Department of Planning and Environment.
The register lists a diverse range of over 1,500 items, in both private and public ownership. To be
listed, an item must be deemed to be of heritage significance for the whole of NSW.
The State Heritage Inventory is a list of over 25,000 items on statutory lists such as Local
Environmental Plans and/or Section 170 registers.


There are no items within the study area listed on the State Heritage Register or the State
Heritage Inventory.

Section 170 Registers
The Heritage Act requires all government agencies to identify and manage heritage assets in their
ownership and control. Under Section 170 of the Heritage Act, government instrumentalities must
establish and keep a register which includes all items of environmental heritage listed on the SHR,
an environmental planning instrument or which may be subject to an interim heritage order that are
owned, occupied or managed by that government body.


There are no items within the study area listed on the s170 registers.
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The Tenterfield Local Environmental Plan (LEP) 2013
The Tenterfield Local Environmental Plan 2013 (LEP 2013) is the comprehensive statutory (legal)
planning document that applies to the whole of the Tenterfield Local Government Area.


1.2

There are no items within the study area listed within the Tenterfield LEP 2013.

Identified heritage items within the proposal area

Of the 25 heritage sites identified by Niche (2013), twelve are located within the proposal area. A
brief description of each of those twelve items is included below. The information outlined below for
each item is sourced directly from Niche’s (2013) heritage assessment. The location of heritage sites
identified by Niche in relation to the proposal area are shown below in Figure 1, Figure 2 and Figure
3. Niche prepared a preliminary significance assessment for each item, which is included in the item
descriptions below.

1.2.1

Heritage site ID1 (Angel Memorial)

This site is an angel statue with bronze plaque located on the eastern side of the New England
Highway. The plaque is dedicated to Billie Roseanna Ward who was born on 26 January 1987. The
site condition is stated as good.
“The statue was placed on the hill around 20 years ago. The girl was 5 or 6 years old and was killed
in a car accident (Tenterfield & District Historical Society, pers comm).” (Niche 2013, p. 57).
Niche’s preliminary assessment indicated this item as likely to demonstrate local significance.

1.2.2

Heritage site ID4 (Harry and Lenny Memorial)

This site is a memorial located on the eastern side of the New England Highway. The memorial is
dedicated to Harry and Lenny, and consists of their names written in white paint on a rock face.
Flowers in small vases are attached to the post and wire fence above the rock face.
Niche’s preliminary assessment indicated this item as likely to demonstrate local significance.

1.2.3

Heritage site ID6 (Johnson Memorial)

This site is a memorial located on the eastern side of the New England Highway. The memorial is
dedicated to Graham Johnson. The memorial consists of two wooden crosses, one painted yellow,
one brown.
Niche’s preliminary assessment indicated this item as likely to demonstrate local significance.

1.2.4

Heritage site ID8 (Former Bridge Site)

This site consists of the remains of a former bridge located on the eastern side of the New England
Highway. This item consists of concrete blocks noted on edge of rock face and disturbed by later
rubble retaining wall added to new bridge. Niche noted that no other remains evident although
access was difficult and the condition of the site is poor. A review of the 1954 aerial photograph
indicates that the highway deviated at this location. It is possible that a new bridge was constructed
when the highway was upgraded in the 1950s.
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Niche’s preliminary assessment indicated this item as likely to demonstrate local significance.

1.2.5

Heritage site ID9 (Quarry)

This site consists of a former quarry site in an eroded area to the west of the New England Highway.
Site dimensions are 20m x 5m and condition poor. The area is shown as being cleared in the 1954
aerial photograph. The quarry may have been used when the highway was upgraded in the 1950s.
The area is also located within the Travelling Stock Route (TSR).
Niche assessed this item as not meeting the threshold criteria for local significance. This items was
assessed as demonstrating no significance.

1.2.6

Heritage site ID14 (Telegraph Pole Remains)

This site identified by Niche (2013) is a series of twelve telegraph pole remains. Only poles 1 & 2 fall
within the study area (see Figure 2 for detail).


Telegraph Pole 1: 56 J E: 395935 N: 6756670



Telegraph Pole 2: 56 J E: 395876 N 6756652

The 1905 Parish plan of Bolivia shows the location of the Armidale to Tenterfield telegraph line. The
Crown Plan of Portion 134 shows a 150 foot wide easement appropriated for the Armidale to
Tenterfield Telegraph Lines by the Electricity Commission on the 30 March 1872.
Niche’s preliminary assessment indicated this item as likely to demonstrate local significance.

1.2.7

Heritage site ID15 (Former Bolivia Township)

This site was identified post-survey through detailed historical research and was not ground-truthed
by Niche (see Figure 3 for detail). Condition and archaeological potential is unknown and potential
local and/ or state significance.

1.2.8

Heritage site ID16 (Former House Site)

This site was identified post-survey through detailed historical research and was not ground-truthed
by Niche (see Figure 3 for detail). Heritage site is associated with the former Bolivia Township
(ID15). Condition and archaeological potential is unknown and potential local significance.

1.2.9

Heritage site ID19 (Police Reserve)

This site was identified post-survey through detailed historical research and was not ground-truthed
by Niche (see Figure 3 for detail). Heritage site is associated with the former Bolivia Township
(ID15). Condition and archaeological potential is unknown and potential local significance.

1.2.10 Heritage site ID21 (Travelling Stock Route)
This site was identified post-survey through detailed historical research and was not ground-truthed
by Niche. It is understood from Niche’s report that at least one Travelling Stock Route (TSR) was
located within the current proposal area. Potential local significance.
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1.2.11 Heritage site ID22 (Bullock Track)
This site was identified post-survey through detailed historical research and was not ground-truthed
by Niche. Condition is unknown and potential local significance.

1.2.12 Heritage site ID25 (Telegraph Line Remains)
This site was identified post-survey through detailed historical research and was not ground-truthed
by Niche. Condition is unknown and potential local significance.
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Figure 1: Overview of heritage items within proposal area.
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Figure 2: Detail of heritage items within proposal area.

Page 7

Bolivia Hill Upgrade Non-Aboriginal Heritage Assessment Update

Figure 3: Detail of former Bolivia Township.
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1.3

Updated impact assessment

An assessment of potential impacts to the seven identified heritage items within the proposal area is
outlined in Table 1 below.
Table 1: Updated impact assessment

Item ID

Item Name

Item description

Impact

ID1

Angel Memorial

Roadside memorial

Impact

ID4

Harry and Lenny Memorial

Roadside memorial

Impact

ID6

Johnson Memorial

Roadside memorial

No impact

ID8

Former Bridge

Remains of former
bridge site

No impact

Location of former
quarry

Impact from proposed
access track and
potential laydown area/
construction facility

ID9

Quarry

ID14

Telegraph Line Remains

Telegraph line
remains

Partial impact – location
of two telegraph within
proposed location for
access track

ID15

Former Bolivia Hill Township

Former location of
Bolivia Hill Township
Condition: Unknown

No impact

ID16

Former House Site

Condition: Unknown

No impact

ID19

Police Reserve

Condition: Unknown

No impact

ID21

Travelling Stock Route

Former TSR

Partial impact

ID22

Bullock Track

Former location of
bullock track

No impact

ID25

Telegraph Line Remains

Former telegraph line. No impact
Condition: Unknown

Heritage sites ID1 and ID4 are located within the proposal area and will be impacted.
Heritage sites ID6 and ID8 are located within the proposal area on the eastern side of the New
England Highway in areas that will not be impacted by the proposed works.
The proposed vehicle access track and potential laydown area/ construction facility area located
across the former quarry site identified as heritage site ID9.
Two of the 12 telegraph pole remains identified as part of heritage site ID14 are located across the
area designated for the proposed access track and will be impacted. The poles within the proposal
area are identified in the Niche report as Telegraph Pole 1 and Telegraph Pole 2.
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It is understood that proposed works in the vicinity of the former Bolivia Hill Township item (ID15)
and associated heritage sites ID16 and ID19, and the Bullock track item (ID22) will only include
pavement removal and replacement. It will not include removal of road base or impacts outside the
existing pavement. Any impacts outside the pavement area or beneath the road base would require
an archaeological assessment.
Heritage site ID21 consists of TSRs identified by Niche during historical background research.
Parish maps provided by Niche indicate that at least one TSR overlaps with the proposal area.
Heritage site ID25 consists of a telegraph line identified by Niche (2013) during historical research.
The heritage item has not been ground-truthed and Niche recommended that where heritage site
ID25 was to be impacted further field survey and assessment would be required. Although heritage
site ID25 is shown as located through the proposed site office, compound and batch plant area,
Hyder has informed Artefact that item will not be impacted.

1.4

Recommendations

Niche’s (2013) investigation recommended that further significance and impact assessment would
be required for any heritage sites located within the preferred route option. Niche recommended that
further field survey would be required where there will be impact to those items (heritage sites ID14
and ID25) that were identified through historical research only, and not ground-truthed. Roads and
Maritime has since advised that as impacts will be minor site inspections and further assessment will
not be required.
The following findings recommendations are based on Niche’s (2013: 73-74) investigation and the
impact assessment outlined in Table 1 of this document:


Heritage sites ID1 and ID4 will be impacted by the proposal. These memorials should be
relocated in close proximity to their current location.



Heritage sites ID6 and ID8 are located within the proposal area. It is understood that these
two sites will not be impacted by the proposed works. No further investigation of heritage
sites ID6 and ID8 is required.



Heritage site ID9, the former quarry location, will be impacted by the proposal. Niche (2013)
assessed heritage site ID9 as not reaching the threshold for local significance. There will
therefore be no impacts to the heritage significance as a result of the proposal. Based on
Niche’s (2013) assessment and recommendations, no further investigation of ID9 is required.



A portion of Heritage site ID14, the telegraph pole remains, will be impacted by the proposal.
This impact would be minor in the context of the item as a whole therefore no further
assessment is required.



Heritage site ID15, the former Bolivia Hill Township, and associated items ID16 and ID19 are
located in the southern portion of the proposal area. It is understood that works in that area
will be limited to removal and replacement of the existing road pavement only. Where the
scope of works is changed to include removal of road base and modification of areas
bordering the existing pavement, an archaeological assessment should be prepared.



Heritage site ID22, the Bullock Track, intersects with the southern portion of the proposal
area. It is understood that works in that area will be limited to removal and replacement of the
existing road pavement only. Where the scope of works is changed to include removal of
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road base and modification of areas bordering the existing pavement, a site inspection and
further assessment may be required.


Heritage site ID21 consists of Travelling Stock Routes identified by Niche through detailed
historical background research. ID21 will be partially impacted. As this impact would be
minor in the context of the item as a whole no further assessment is required.



Heritage site ID25 consists of a telegraph line identified by Niche (2013) through historical
research. It is understood that heritage site ID25 will not be impacted therefor no further
assessment is required.



Archival recording of impacted items would be undertaken in accordance with the Roads and
Maritime Guidelines on How to Prepare Archival Records of Heritage Items.



All relevant staff, contractors and subcontractors should be made aware of their statutory
obligations for heritage under the NSW Heritage Act 1977 and best practice outlined in the
Burra Charter 1999, which may be implemented as a heritage site induction.



If, during the course of development works, potential relics are uncovered, work would cease
in that area immediately so that the site/s can be adequately assessed and managed in
accordance with the Roads and Maritime Standard Management Procedure - Unexpected
Heritage Finds (2015).



In the unlikely event that skeletal remains are identified, work would cease immediately in the
vicinity of the remains and the area should be cordoned off so that the site/s can be
adequately assessed and managed in accordance with the Roads and Maritime Standard
Management Procedure - Unexpected Heritage Finds (2015).



It is recommended that, as per the management recommendation made by the Niche
Historical Heritage Assessment, opportunities would also be explored by Roads and
Maritime to provide heritage interpretation on an ongoing basis so that the significance of the
Telegraph Line and the Traveling Stock Route communicated even after significant
components are removed. Interpretation is central to heritage conservation in Australia. This
heritage interpretation should be developed in accordance with the Australia ICOMOS Burra
Charter 1999 and the NSW Heritage Office’s 2005 Interpreting Heritage Items and Places
Guidelines.

Kind Regards,

Josh Symons
Senior Archaeologist
Artefact Heritage
josh.symons@artefact.net.au
0402 433 432
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6XPPDU\
7KLV UHSRUW SUHVHQWV WKH UHVXOWV RI DQ KLVWRULFDO QRQ$ERULJLQDO  KHULWDJH DVVHVVPHQW RI D SURSRVHG
XSJUDGH WR WKH 1HZ (QJODQG +LJKZD\ DW %ROLYLD +LOO ORFDWHG QHDU WKH WRZQVKLS RI %ROLYLD 16: ,W KDV
EHHQSUHSDUHGLQDFFRUGDQFHZLWKEHVWSUDFWLFHKHULWDJHPDQDJHPHQWDVRXWOLQHGLQWKH16:+HULWDJH
0DQXDO
7KH DVVHVVPHQW IRUPV SDUW RI 6WDJH  RI WKH 3URMHFW ZKLFK LQYROYHV DQ DVVHVVPHQW RI YDULRXV URXWH
RSWLRQV IRU WKH SURSRVHG KLJKZD\ XSJUDGH 7KH DLP RI RXU DVVHVVPHQW ZDV WR GHWHUPLQH ZKHWKHU DQ\
QRQ$ERULJLQDOKHULWDJHLWHPVRFFXUZLWKLQRULQFORVHSUR[LPLW\WRWKHSURSRVHGURXWHRSWLRQVWRDVVLVW
ZLWK WKH VHOHFWLRQ RI D SUHIHUUHG URXWH 7KH DVVHVVPHQW LQYROYHG D FRQVLGHUDWLRQ RI EDFNJURXQG DQG
FRQWH[WXDO LQIRUPDWLRQ GHWDLOHG KLVWRULFDO UHVHDUFK FRQVXOWDWLRQ ZLWK WKH 7HQWHUILHOG DQG 'LVWULFW
+LVWRULFDO6RFLHW\DQGDILHOGVXUYH\
$WRWDORIWZHQW\  QRQ$ERULJLQDOKHULWDJHLWHPVZHUHLGHQWLILHGZLWKLQWKHVWXG\DUHD7KHVHLWHPV
LQFOXGH D F UDLOZD\ WRZQ SXEOLF VFKRRO UHVHUYH EULFNZRUNV D FXOYHUW WKH 2OG %XOORFN 7UDFN
WLPEHU DQG VWRQH FUHHN FURVVLQJV WZR KRXVH VLWHV DQG QXPHURXV PHPRULDOV DGMDFHQW WR WKH FXUUHQW
KLJKZD\(OHYHQ  RIWKHVHLWHPVKDYHEHHQDVVHVVHGLQWKHILHOG7KHUHPDLQLQJQLQH  KHULWDJH
LWHPVLQFOXGLQJWKHFWRZQVKLSZRXOGUHTXLUHILHOGVXUYH\WRDVVHVVWKHLUOLNHO\FRQGLWLRQH[WHQW
DQGKHULWDJHVLJQLILFDQFHLIWKH\DUHOLNHO\WREHLPSDFWHGE\WKHFKRVHQURXWHRSWLRQ
,Q JHQHUDO KHULWDJH LWHPV ZLWKLQ WKH VWXG\ DUHD DUH FRQVLGHUHG WR EH ORFDOO\ VLJQLILFDQW IRU WKHLU
KLVWRULFDO KHULWDJH YDOXHV DVVRFLDWLYH YDOXHV UHSUHVHQWDWLYH YDOXHV UHVHDUFK SRWHQWLDO DQGRU UDULW\
+RZHYHU LI VXEVWDQWLDOO\ LQWDFW UHPDLQV RI WKH F %ROLYLD WRZQ KDYH VXUYLYHG WKH\ PD\ EH
VLJQLILFDQWDWDVWDWHOHYHO

$ SUHOLPLQDU\ LPSDFW DVVHVVPHQW RI WKH IRXU URXWH RSWLRQV LQGLFDWHV WKDW 2SWLRQ % ZRXOG KDYH WKH
OHDVW GLUHFW LPSDFW RQ KLVWRULFDO KHULWDJH LWHPV ,W LV WKHUHIRUH FRQVLGHUHG WR EH WKH SUHIHUUHG URXWH
RSWLRQ *LYHQ WKH SRWHQWLDO VLJQLILFDQFH RI WKH F %ROLYLD WRZQVKLS DQG LWV OLNHO\ LPSDFW IURP DOO
URXWH RSWLRQV LW LV UHFRPPHQGHG WKDW IXUWKHU DUFKDHRORJLFDO VXUYH\ RI WKH VLWH EH XQGHUWDNHQ RQFH
FRQFHSWGHVLJQGHWDLOVRIWKHFKRVHQURXWHEHFRPHDYDLODEOH,IGLUHFWLPSDFWRQWKHWRZQVKLSFDQQRW
EH DYRLGHG DQ $UFKDHRORJLFDO ,PSDFW $VVHVVPHQW DQG 5HVHDUFK 'HVLJQ ZRXOG EH UHTXLUHG WR VXSSRUW
WHVWH[FDYDWLRQXQGHU6RIWKH+HULWDJH$FW

2QFHDSUHIHUUHGURXWHRSWLRQLVVHOHFWHGDKHULWDJHLPSDFWDVVHVVPHQWUHSRUWZRXOGDOVREHUHTXLUHG
WR FRQILUP ZKLFK DGGLWLRQDO KHULWDJH LWHPV ZRXOG EH GLUHFWO\ RU LQGLUHFWO\ LPSDFWHG E\ WKH SURSRVHG
ZRUNV 7KLV UHSRUW ZRXOG IRUP SDUW RI WKH 5HYLHZ RI (QYLURQPHQWDO )DFWRUV 5()  DQG VKRXOG LQFOXGH
LQGLYLGXDOKHULWDJHLPSDFWVWDWHPHQWVDQGPLWLJDWLRQVWUDWHJLHVIRUDIIHFWHGKHULWDJHLWHPV
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,QWURGXFWLRQ
1LFKH (QYLURQPHQW DQG +HULWDJH 3W\ /WG 1LFKH  ZDV FRPPLVVLRQHG E\ &DUGQR RQ EHKDOI RI WKH 16:
5RDGV DQG 0DULWLPH 6HUYLFH 506  WR SUHSDUH DQ KLVWRULFDO QRQ$ERULJLQDO  KHULWDJH DVVHVVPHQW RI
SURSRVHG URXWH RSWLRQV IRU WKH 1HZ (QJODQG +LJKZD\ XSJUDGH DW %ROLYLD +LOO ORFDWHG QHDU %ROLYLD LQ
16:7KHDLPRIWKHKLJKZD\XSJUDGHLVWRLPSURYHURDGVDIHW\DQGURDGWUDQVSRUWSURGXFWLYLW\DQGWKH
HIILFLHQF\ DQG UHOLDELOLW\ RI WUDYHO ZKLOVW PLQLPLVLQJ WKH LPSDFW RQ WKH QDWXUDO FXOWXUDO DQG EXLOW
HQYLURQPHQW 506 
7KLVUHSRUWDLPVWRLGHQWLI\ZKHWKHUQRQ$ERULJLQDOKHULWDJHLWHPVRFFXUZLWKLQRULQFORVHSUR[LPLW\WR
WKH SURSRVHG URXWH RSWLRQV DQG DVVHVV WKHLU OLNHO\ VLJQLILFDQFH DQG SRWHQWLDO LPSDFWV WR LQIRUP IXWXUH
HQYLURQPHQWDO LPSDFW DVVHVVPHQW ,W SUHVHQWV WKH UHVXOWV RI KLVWRULFDO UHVHDUFK FRQVXOWDWLRQ ZLWK WKH
7HQWHUILHOGDQG'LVWULFW+LVWRULFDO6RFLHW\DQGILHOGVXUYH\EXLOGLQJRQWKHUHVXOWVRIDGHVNWRSKHULWDJH
DVVHVVPHQWSUHSDUHGE\1LFKHLQ2FWREHU7KHUHSRUWIROORZVEHVWSUDFWLFHVWDQGDUGVDVRXWOLQHGLQ
WKH16:+HULWDJH0DQXDO 'HSDUWPHQWRI8UEDQ$IIDLUV DQGSURYLGHVDGYLFHWRWKH3URSRQHQWRQ
WKHLUREOLJDWLRQVXQGHUWKH16:+HULWDJH$FWDQGWKH16:(QYLURQPHQWDO3ODQQLQJDQG$VVHVVPHQW
$FW
7KLVUHSRUWKDVEHHQSUHSDUHGE\)LRQD/HVOLH 6HQLRU$UFKDHRORJLVW1LFKH $PDQGD$WNLQVRQDQG/\GLD
6LYDUDPDQ $UFKDHRORJLVWV 1LFKH  DQG KDV EHHQ UHYLHZHG E\ &DPHURQ +DUYH\ +HULWDJH 7HDP /HDGHU
1LFKH 

6FRSH
2XUDVVHVVPHQWLQFOXGHGWKHIROORZLQJWDVNV
 $QLQLWLDOGHVNWRSUHYLHZRISUHYLRXVVWXGLHVDQGUHSRUWVUHOHYDQWWRWKHVWXG\DUHD
 $VHDUFKRIWKH16:6WDWH+HULWDJH5HJLVWHU 6+5 WKH16:6WDWH+HULWDJH,QYHQWRU\ 6+, 
/RFDO(QYLURQPHQWDO3ODQ+HULWDJH6FKHGXOHVWKH:RUOG+HULWDJH/LVWWKH1DWLRQDO+HULWDJH
/LVWWKH&RPPRQZHDOWK+HULWDJH/LVWDQGWKH5HJLVWHURIWKH1DWLRQDO(VWDWH
 &RQVXOWDWLRQZLWKWKH7HQWHUILHOGDQG'LVWULFW+LVWRULFDO6RFLHW\DQGILHOGVXUYH\RIWKHSURSRVHG
URXWHRSWLRQV DQGPHWUHEXIIHU 
 $GGLWLRQDOGHWDLOHGKLVWRULFDOUHVHDUFKLQFOXGLQJWKHUHYLHZRIDUFKLYDOPDWHULDOVDWWKH0LWFKHOO
/LEUDU\&URZQ3ODQVKHOGE\16:/DQGDQG3URSHUW\,QIRUPDWLRQ6HFWLRQDQGWKH1DWLRQDO
/LEUDU\RI$XVWUDOLD·V7529(GLJLWDODUFKLYHVDQG
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 'RFXPHQWDWLRQRIRXUILQGLQJV

/RFDWLRQ
7KHVWXG\DUHDLVORFDWHGDORQJWKH1HZ(QJODQG+LJKZD\DW%ROLYLD+LOOZKLFKLVORFDWHGLQWKH%ROLYLD
5DQJHDERXWNPQRUWKRI*OHQ,QQHVDQGNPVRXWKRI7HQWHUILHOGLQQRUWKHUQ16:$PDSVKRZLQJ
WKHJHQHUDOORFDWLRQRIWKHVWXG\DUHDLVVKRZQLQ)LJXUH
7KH%ROLYLD5DQJHUXQVHDVWZHVWDQGFRQQHFWVZLWKWKH*UHDW'LYLGLQJ5DQJHWRWKHHDVW'HHSZDWHU
5LYHUSDVVHVDURXQGWKHUDQJHWRWKHZHVW7KH1HZ(QJODQG+LJKZD\DQGWKH*UHDW1RUWKHUQ5DLOZD\
OLQH SDVV WKURXJK JDSV LQ WKH UDQJH WR WKH ZHVW RI %ROLYLD +LOO $ NP VWUHWFK RI WKH 1HZ (QJODQG
+LJKZD\SDVVHVWKURXJKWKH%ROLYLD5DQJH¶%ROLYLD+LOO·LVDNPVWUHWFKRIWKHKLJKZD\ZKLFKGHVFHQGV
PRYHUNP
)RXUURXWHRSWLRQVIRUWKHKLJKZD\XSJUDGHDW%ROLYLD+LOODUHFXUUHQWO\EHLQJFRQVLGHUHGE\5067KHVH
RSWLRQVZLWKDQDGGLWLRQDOPEXIIHUGHILQHWKHVWXG\DUHD 6HH)LJXUH 

3URSRVHG:RUNV
6WDJHVRIWKH3URMHFWLQYROYHGDEURDGDVVHVVPHQWRISUHOLPLQDU\URXWHRSWLRQVIRUWKH1HZ(QJODQG
+LJKZD\XSJUDGHDW%ROLYLD+LOODQGSUHSDUDWLRQRID5RXWH2SWLRQV'HYHORSPHQW5HSRUWE\&DUGQR7KLV
UHSRUWZDVLQIRUPHGE\DGHVNWRSKHULWDJHDVVHVVPHQWSUHSDUHGE\1LFKHLQ2FWREHU
6WDJHRIWKH3URMHFWLQYROYHVWKHLQYHVWLJDWLRQRIURXWHRSWLRQVWRLQIRUPIXWXUHHQYLURQPHQWDOLPSDFW
DVVHVVPHQWDQGLGHQWLILFDWLRQRIWKHSUHIHUUHGURXWHRSWLRQ506KDVGHILQHGIRXURSWLRQVLQRUGHUWR
VHOHFWWKHPRVWDSSURSULDWHXSJUDGHURXWHWKURXJK%ROLYLD+LOO

$LPV
7KHDLPRIWKLVDVVHVVPHQWZDVWR
Ⱥ

,GHQWLI\ZKHWKHUQRQ$ERULJLQDOKHULWDJHLWHPVRFFXURUDUHOLNHO\WRRFFXULQWKHVWXG\
DUHDDQGDVVHVVWKHLUOLNHO\KHULWDJHVLJQLILFDQFH7KLVZLOODVVLVWZLWKWKHVHOHFWLRQRID
SUHIHUUHGURXWHRSWLRQIRUWKHSURSRVHGKLJKZD\XSJUDGHDW%ROLYLD+LOO
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5HJXODWRU\DQG$VVHVVPHQW)UDPHZRUN
 7KH16:+HULWDJH$FW
7KH16:+HULWDJH$FWLVDVWDWXWRU\WRROGHVLJQHGWRFRQVHUYHHQYLURQPHQWDOKHULWDJHLQ16:,WLV
XVHG WR UHJXODWH GHYHORSPHQW LPSDFWV RQ WKH VWDWH·V KLVWRULFDO KHULWDJH DVVHWV 7KH $FW GHILQHV D
KHULWDJHLWHPDV¶DSODFHEXLOGLQJZRUNUHOLFPRYHDEOHREMHFWRUSUHFLQFW·
7RDVVLVWPDQDJHPHQWRIWKHVWDWH·VKHULWDJHDVVHWVWKH$FWGLVWLQJXLVKHVEHWZHHQLWHPVRI/RFDODQG
6WDWHKHULWDJHVLJQLILFDQFH
¶/RFDOKHULWDJHVLJQLILFDQFH·LQUHODWLRQWRDSODFHEXLOGLQJZRUNUHOLFPRYHDEOHREMHFWRUSUHFLQFW
PHDQVVLJQLILFDQFHWRDQDUHDLQUHODWLRQWRWKHKLVWRULFDOVFLHQWLILFFXOWXUDOVRFLDODUFKDHRORJLFDO
DUFKLWHFWXUDOQDWXUDORUDHVWKHWLFYDOXHRIWKHLWHP
¶6WDWHKHULWDJHVLJQLILFDQFH·LQUHODWLRQWRDSODFHEXLOGLQJZRUNUHOLFPRYHDEOHREMHFWRUSUHFLQFW
PHDQVVLJQLILFDQFHWRWKH6WDWHLQUHODWLRQWRWKHKLVWRULFDOVFLHQWLILFFXOWXUDOVRFLDODUFKDHRORJLFDO
DUFKLWHFWXUDOQDWXUDORUDHVWKHWLFYDOXHRIWKHLWHP
$UFKDHRORJLFDO IHDWXUHV DQG GHSRVLWV DUH DIIRUGHG VWDWXWRU\ SURWHFWLRQ E\ WKH UHOLFV SURYLVLRQV RI WKH
$FW6HFWLRQ>@VWDWHVWKDW
$SHUVRQPXVWQRWGLVWXUERUH[FDYDWHDQ\ODQGNQRZLQJRUKDYLQJUHDVRQDEOHFDXVHWRVXVSHFWWKDWWKH
GLVWXUEDQFH RU H[FDYDWLRQ ZLOO RU LV OLNHO\ WR UHVXOW LQ D UHOLF EHLQJ GLVFRYHUHG H[SRVHG PRYHG
GDPDJHG RU GHVWUR\HG XQOHVV WKH GLVWXUEDQFH RU H[FDYDWLRQ LV FDUULHG RXW LQ DFFRUGDQFH ZLWK DQ
H[FDYDWLRQSHUPLW

 7KH16:(QYLURQPHQWDO3ODQQLQJ $VVHVVPHQW$FW
7KH 16: (QYLURQPHQWDO 3ODQQLQJ DQG $VVHVVPHQW $FW  HVWDEOLVKHV WKH IUDPHZRUN IRU FXOWXUDO
KHULWDJH YDOXHV WR EH IRUPDOO\ DVVHVVHG LQ WKH ODQG XVH SODQQLQJ DQG GHYHORSPHQW FRQVHQW SURFHVV
DQG UHTXLUHV WKDW HQYLURQPHQWDO LPSDFWV DUH FRQVLGHUHG SULRU WR ODQG GHYHORSPHQW WKLV LQFOXGHV
LPSDFWV RQKHULWDJH LWHPVDQGSODFHV 7KH$FWDOVRUHTXLUHVWKDWORFDOJRYHUQPHQWVSUHSDUHSODQQLQJ
LQVWUXPHQWV >VXFK DV /RFDO (QYLURQPHQWDO 3ODQV@ LQDFFRUGDQFH ZLWKWKH SULQFLSOHV RIWKH OHJLVODWLRQ
WRSURYLGH JXLGDQFH RQWKHOHYHORIHQYLURQPHQWDO DVVHVVPHQWUHTXLUHG
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5HJLVWHU6HDUFKHV
 1DWLRQDO+HULWDJH5HJLVWHUV
7KH(QYLURQPHQW3URWHFWLRQDQG%LRGLYHUVLW\&RQVHUYDWLRQ$FW (3%&$FW HVWDEOLVKHVWZRUHJLVWHUV
IRU OLVWLQJ H[FHSWLRQDO QDWXUDO DQG FXOWXUDO SODFHV WKDW FRQWULEXWH WR $XVWUDOLD V QDWLRQDO LGHQWLW\ ² WKH
1DWLRQDO+HULWDJH/LVW 1+/ DQGWKH&RPPRQZHDOWK+HULWDJH/LVW &+/ 
7KH1+/SURYLGHVSURWHFWLRQWRSODFHVRIFXOWXUDOVLJQLILFDQFHWRWKHQDWLRQRI$XVWUDOLDZKLOHWKH&+/
FRPSULVHVQDWXUDO$ERULJLQDODQGKLVWRULFKHULWDJHSODFHVRZQHGDQGFRQWUROOHGE\WKH&RPPRQZHDOWK
7KHUHDUHQRPDQDJHPHQWFRQVWUDLQWVDVVRFLDWHGZLWKOLVWLQJRQWKH5HJLVWHURIWKH1DWLRQDO(VWDWH
XQOHVVWKHOLVWHGSODFHLVRZQHGE\D&RPPRQZHDOWKDJHQF\
 6HDUFKHVRIWKH1+/&+/DQG51(ZHUHXQGHUWDNHQRQWKH2FWREHU1ROLVWHGLWHPVDUH
ORFDWHGZLWKLQWKHVWXG\DUHD

 6WDWH5HJLVWHUV
16:6WDWH+HULWDJH5HJLVWHU
7KH6WDWH+HULWDJH5HJLVWHU 6+5 KROGVLWHPVWKDWKDYHEHHQDVVHVVHGDVEHLQJRI6WDWHVLJQLILFDQFHWR
1HZ 6RXWK :DOHV 7KH 6WDWH +HULWDJH ,QYHQWRU\ 6+,  FRQWDLQV LWHPV WKDW DUH OLVWHG RQ /RFDO
(QYLURQPHQWDO 3ODQV DQGRU RQ D 6WDWH *RYHUQPHQW $JHQF\·V 6HFWLRQ  UHJLVWHUV 16: 2IILFH RI
(QYLURQPHQWDQG+HULWDJH:HEVLWH²ZZZKHULWDJHQVZJRYDXLQGH[KWPODFFHVVHG2FWREHU 
,WHPV DSSHDULQJ RQ HLWKHU WKH 6+5 RU 6+, KDYH EHHQ JUDQWHG D GHILQHG OHYHO RI VWDWXWRU\ SURWHFWLRQ
XQGHU16:OHJLVODWLRQ
 6HDUFKHVRIWKH6+5DQG6+,ZHUHFRPSOHWHGRQWKH2FWREHU1RUHJLVWHUHGKHULWDJH
LWHPVDUHORFDWHGZLWKLQWKHVWXG\DUHD

 (QYLURQPHQWDO3ODQQLQJDQG$VVHVVPHQW$FW5HJLVWHUV (3 $$FW 
7HQWHUILHOG/RFDO(QYLURQPHQWDO3ODQ /(3 
(DFK /RFDO *RYHUQPHQW $UHD /*$  LV UHTXLUHG WR FUHDWH DQG PDLQWDLQ DQ /(3 WKDW LGHQWLILHV DQG
FRQVHUYHV$ERULJLQDODQG+LVWRULFKHULWDJHLWHPV7KHVHLWHPVDUHSURWHFWHGXQGHUWKH(3 $$FW
 $VHDUFKRIWKH7HQWHUILHOG/(3  ZDVXQGHUWDNHQRQWKH-XO\1RKHULWDJHLWHPV
OLVWHGRQWKH/(3DUHORFDWHGZLWKLQWKHVWXG\DUHD
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/DQGVFDSH&RQWH[W
7KHVWXG\DUHDLVORFDWHGLQWKH%ROLYLD5DQJHDUXJJHGODQGVFDSHFKDUDFWHULVHGE\VWHHSKLOOVDQGFOLIIV
ZLWKFOXVWHUVRIJUDQLWHRXWFURSV7KHFOLPDWHLQWKHVWXG\DUHDLVPRGHUDWHZLWKPLOGVXPPHUVDQGFROG
ZLQWHUV 5DLQIDOO LV TXLWH KLJK WKH DYHUDJH EHLQJ DURXQG PP DQQXDOO\ 7KH IROORZLQJ VXEVHFWLRQV
RXWOLQH WKH VRLOV WRSRJUDSK\ K\GURORJ\ IORUD DQG IDXQD DQG FOLPDWH 7KLV SURYLGHV D FRQWH[W IRU
KLVWRULFDORFFXSDWLRQDQGXVHRIWKHVWXG\DUHD

 6RLOV*HRORJ\DQG7RSRJUDSK\
7KH%ROLYLD+LOOODQGVFDSHLVPRGHUDWHO\UXJJHGLQFRUSRUDWLQJSDUWRIWKH%ROLYLD5DQJHZKLFKUXQVHDVW
ZHVWZLWKHOHYDWLRQYDU\LQJIURPPWRDURXQGPDERYHVHDOHYHO%ROLYLD+LOOLVGRPLQDWHGE\
DQ HDUO\ 7ULDVVLF JUDQLWRLG NQRZQ DV WKH %ROLYLD 5DQJH /HXFRPRQ]RJUDQLWH ZKLFK KDV SURGXFHG ZHOO
GUDLQHGWRPRLVWDQGORDP\RUVDQG\ORDPVRLOV'RPHG JUDQLWH RXWFURSVRFFXULQFOXVWHUVZLWKODUJH
H[SRVXUHV DQG VKDOORZ VRLOV 7KH VWXG\ DUHD LV DOVR FKDUDFWHULVHG E\ WKH 'XQGHH 5K\RGDFLWH JHRORJ\
)LJXUH   7KH 'XQGHH 5K\RGDFLWH LV D VWURQJO\ SRUSK\UWLWLF UK\RGDFLWLF LJQLPEULWH 13:6   7KH
VRLOVLQWKHVWXG\DUHDFRQVLVWRIVKDOORZJULWW\ORDPVDQGUHGRU\HOORZHDUWK\VDQGV/DUJHUYDOOH\VPD\
KDYHGHHSGDUNFOD\GHSRVLWVZLWKLQVZDPS\VWUHDPOLQHV 0LWFKHOO 
7KH VRLOV LQ WKH VWXG\ DUHD KDYH QRW EHHQ H[WHQVLYHO\ PDSSHG EXW REVHUYDWLRQV GXULQJ WKH VLWH
LQVSHFWLRQVXJJHVWVKDOORZWRPRGHUDWHO\GHHSVDQG\DQGORDPVRLOV(URVLRQDORQJWKHFUHHNEDQNVDQG
FUHHNWHUUDFHVVKRZHGPRGHUDWHO\GHHS FP DOOXYLDOVRLO

 +\GURORJ\
7KHK\GURORJ\RIWKHUHJLRQLVGRPLQDWHGE\WKH'HHSZDWHU5LYHUZKLFKIORZVQRUWKZHVWRIWKHVWXG\
DUHDDQGDURXQGWKHZHVWRIWKH%ROLYLD5DQJH 6HH)LJXUH 
:LWKLQ WKH VWXG\ DUHD DUH WZR FUHHN OLQHV $ WULEXWDU\ RI %ULFN\DUG &UHHN IORZV WKURXJK WKH QRUWK
ZHVWHUQFRUQHURIWKHVWXG\DUHD%ROLYLD&UHHND SHUPDQHQWFUHHNOLQHIORZVIURPWKHQRUWKHDVWWR
WKHVRXWKZHVWWKURXJKWKHPLGGOHRIWKHVWXG\DUHD,PPHGLDWHO\VXUURXQGLQJWKHVWXG\DUHDWKHUHDUH
DQXPEHURIVPDOOVHFRQGDQGWKLUGRUGHUFUHHNVOLQHV$WWKHWLPHRIWKHVLWHLQVSHFWLRQWKH'HHSZDWHU
5LYHUZDVIORZLQJDQG%ROLYLD&UHHNDQGWKHWULEXWDULHVRI%ULFN\DUG&UHHNKHOGVPDOODPRXQWVRIZDWHU
UHVHPEOLQJZDWHUKROHV
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 )ORUDDQG)DXQD
0XFKRIWKHYHJHWDWLRQRQ%ROLYLD+LOOLVHQGHPLF7KHYHJHWDWLRQLVGLYHUVHZLWKPDQ\VSHFLHVDYDLODEOH
IRU UHVRXUFH XWLOL]DWLRQ 7KH VSHFLHV HQGHPLF WR %ROLYLD +LOO LQFOXGH %ROLYLD VWULQJ\EDUN (XFDO\SWXV
EROLYLDQD  %ROLYLD ZDWWOH $FDFLD S\FQRVWDFK\D  %ROLYLD +LOO ERURQLD %RURQLD EROLYLHQVLV  %ROLYLD
KRPRUDQWKXV +RPRUDQWKLV FURIWLDQXV  %ROLYLD +LOO SLPHOHD 3LPHOHD YHQRVD  &UHHSLQJ WLFNWUHIRLO
'HVPRGLXPFDPS\ORFDXORQ $XVWUDOWRDGIOD[ 7KHVLXPDXVWUDOH  13:6 
7KHHQYLURQPHQWDW%ROLYLD+LOOLVJHQHUDOO\PDGHXSRIRSHQZRRGODQGFRPPXQLWLHVZLWKDGHQVHXQGHU
VWRUH\DQGLQFOXGHVVLOYHUWRSVWULQJ\EDUN ((XFDO\SWXVODHYRSLQHD), EURDGOHDYHGVWULQJ\EDUN ((XFDO\SWXV
FDOLJLQRVD), %ODNHO\·V UHG JXP (XFDO\SWXV EODNHO\LL), QDUURZOHDYHG SHSSHUPLQW ((XFDO\SWXV UDGLDWD),
\HOORZ ER[ ((XFDO\SWXV PHOOLRGRUD), DSSOH ER[ ((XFDO\SWXV EULGJHVLDQD), UHG LURQEDUN ((XFDO\SWXV
VLGHUR[\ORQ), &DOH\·VLURQEDUN ((XFDO\SWXVFDOH\L), URXJKEDUNHGDSSOH ($QJRSKRUDIORULEXQGD) DQGEODFN
F\SUHVVSLQH (&DOOLWULVHQGOLFKHUL  ,QPRLVWDUHDVRSHQIRUHVWRI1HZ (QJODQGSHSSHUPLQW ((XFDO\SWXV
FLQHUHD), PDQQD JXP ((XFDO\SWXV YLPLQDOLV  PRXQWDLQ JXP ((XFDO\SWXV GDOU\PSOHDQD), 1HZ (QJODQG
EODFNEXWW ((XFDO\SWXVDQGUHZVLL ssp. FDPSDQXODWD), GLHKDUGVWULQJ\EDUN ((XFDO\SWXVFDPHURQLL), 'HDQH·V
JXP ((XFDO\SWXV GHDQHL), PHVVPDWH ((XFDO\SWXV REOLTXD  SULYHWOHDYHG VWULQJ\EDUN ((XFDO\SWXV
OLJXVWULQD), <RXPDQ·V VWULQJ\EDUN ((XFDO\SWXV \RXPDQLL  VZDPS JXP ((XFDO\SWXV FDPSKRUD), *LEUDOWDU
URFN EODFNEXWW ((XFDO\SWXV S\URFDUSD  WXPEOHGRZQ UHG JXP ((XFDO\SWXV GHDOEDWD) DQG RUDQJH JXP

((XFDO\SWXV SUDYD) VRPHWLPHV ZLWK FORVHG IRUHVW VSHFLHV LQ WKH XQGHUVWRUH\ HVSHFLDOO\ LQ WKH HDVWHUQ
SDUWVRIWKHODQGVFDSH
0DQ\ IDXQD VSHFLHV H[LVW LQ WKH VWXG\ DUHD GXH WR WKH SOHQWLIXO ZDWHU DQG KDELWDW UHVRXUFHV 7KHVH
VSHFLHVLQFOXGHWKH(DVWHUQ*UH\.DQJDURR 0DFURSXVJLJDQWHXV %UXVKWDLOHG5RFN:DOODE\ 3HWURJDOH
SHQLFLOODWD  (DVWHUQ 3LJP\ 3RVVXP &HUFDUWHWXV QDQXV  6SRWWHGWDLO 4XROO 'DV\XUXV PDFXODWXV 
<HOORZEHOOLHG *OLGHU 3HWDXUXV DXVWUDOLV  6TXLUUHO *OLGHU 3HWDXUXV QRUIROFHQVLV  %UXVKWDLOHG
3KDVFRJDOH 3KDVFRJDOHWDSRDWDID .RDOD 3KDVFRODUFWRVFLQHUHXV (PX 'URPDLXVQRYDHKROODQGLDH DV
ZHOODVPDQ\VSHFLHVRIELUGVILVKUHSWLOHVDQGDPSKLELDQV

 &OLPDWH
7KH1HZ(QJODQGUHJLRQRI1HZ6RXWK:DOHVKDVDPRGHUDWHFOLPDWHZLWKDQDYHUDJHDQQXDOUDLQIDOORI
DURXQGPP7KHWHPSHUDWXUHVDUHPLOGLQVXPPHUDQGFRROLQZLQWHUWKHDYHUDJHKLJKLQVXPPHULV
R& DQG WKH DYHUDJH KLJK LQ ZLQWHU LV R& 7KH WHPSHUDWXUHV RIWHQ GURS EHORZ R& LQ WKH ZLQWHU
PRQWKV %20 7HPSHUDWXUHVLQWKH%ROLYLDUDQJHZHUHREVHUYHGWREHVLPLODUKRZHYHUWKHUDQJH
RIIHUVVRPHSURWHFWLRQIURPWKHHOHPHQWV+LVWRULFDFFRXQWVRIWKHZHDWKHUE\2[OH\  VXJJHVWWKH
UHJLRQZDVYHU\ZHWDQGH[SHULHQFHGVWRUPVZLWKIUHTXHQWKHDY\UDLQ
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5HJLRQDODQG6LWH+LVWRU\
 3UHDPEOH
7KH IROORZLQJ VXEVHFWLRQV SUHVHQW WKH UHVXOWV RI KLVWRULFDO UHVHDUFK FRQGXFWHG SULRU WR DQG DIWHU
FRPSOHWLQJ WKH ILHOG VXUYH\  $GGLWLRQDO PRUH GHWDLOHG UHVHDUFK ZDV FRQVLGHUHG QHFHVVDU\ RQFH WKH
IUHTXHQF\DQGW\SHRIVLWHVZLWKLQWKHVWXG\DUHDZHUHNQRZQ7KHDGGLWLRQDOUHVHDUFKLQYROYHGYLVLWLQJ
WKHIROORZLQJDUFKLYHVDQGFRPSOHWLQJWKHWDVNVOLVWHGEHORZ
 0LWFKHOO/LEUDU\
⎯ 6HDUFKRISDULVKSODQVIRUWKH3DULVKRI%ROLYLD
⎯ 6HDUFKIRURWKHUKLVWRULFDOPDSVRUDUFKLYHVUHIHUHQFLQJ%ROLYLD+LOODQG
⎯ 6HDUFKRIVHFRQGDU\VRXUFHVIRUIXUWKHULQIRUPDWLRQRIWKHKLVWRU\RI%ROLYLD+LOODQGWKH
1HZ(QJODQG+LJKZD\
 /DQGDQG3URSHUW\,QIRUPDWLRQ
⎯ 6HDUFKRIDOO3DULVK3ODQVDQGFDGDVWUDOSODQVWRLGHQWLI\LQIRUPDWLRQZLWKLQWKHVWXG\
DUHDVXFKDVORFDWLRQVRI0LQHUDO/HDVHVODQGRZQHUVKLS765DQG76 &5YDULRXV
URDGURXWHVDQGWRILQGUHIHUHQFHVWR&URZQ3ODQV
⎯ 6HDUFKIRU&URZQ3ODQVZLWKLQVWXG\DUHDDQGXVHGWKHPWRJDLQLQIRUPDWLRQRIWKH
VWXG\DUHDDQGIRUIXUWKHUUHIHUHQFLQJRIRWKHU&URZQ3ODQVZKLFKFRXOGQRWEHVHHQRQ
WKH3DULVK3ODQVDQG
⎯ 5HYLHZRI*RYHUQPHQW*D]HWWHV
 ,QWHUQHW
⎯ 6HDUFKRI7529(IRUQHZVSDSHUDUWLFOHVDQGSLFWXUHVUHODWLQJWR%ROLYLD+LOODQG
⎯ 6HDUFKIRULQIRUPDWLRQRQ7UDYHOOLQJ6WRFN5RXWHVDQG1HZ(QJODQG+LJKZD\+LVWRU\
7KH GHWDLOHG UHVHDUFK IRFXVVHG RQ RFFXSDWLRQ RI WKH VWXG\ DUHD WKURXJK WKH DQDO\VLV RI &URZQ 3ODQV
7KH&URZQ3ODQVUHYHDOHGWKDWDWRZQZDVHVWDEOLVKHGZLWKLQWKHVWXG\DUHDLQWRVHUYLFHUDLOZD\
ZRUNHUV DQG WKHLU IDPLOLHV 6HH 6HFWLRQ   7KH WRZQ ZDV WHPSRUDU\ DQG PRVW RI WKH OHDVHV HQGHG
F *LYHQ WKDW WKLV LQIRUPDWLRQ ZDV RQO\ NQRZQ DIWHU FRPSOHWLQJ WKH ILHOG VXUYH\ IXUWKHU VXUYH\
ZRUNZLOOEHUHTXLUHGWRDVVHVVLWVDUFKDHRORJLFDOSRWHQWLDODQGGHWHUPLQHWKHWRZQ·VOLNHO\VLJQLILFDQFH
UHVHDUFKSRWHQWLDO7KLVLVGLVFXVVHGLQIXUWKHUGHWDLOLQ6HFWLRQ

 ([SORUDWLRQDQG6HWWOHPHQWRIWKH5HJLRQ
-RKQ 2[OH\ ZDV WKH ILUVW H[SORUHU WR WUDYHO WKURXJK WKH 1HZ (QJODQG DUHD ZKLOH WUDYHOOLQJ WR 3RUW
0DFTXDULHLQ,WLVEHOLHYHG$OODQ&XQQLQJKDPZDVWKHILUVWWRKDYHDSSURDFKHGZLWKLQPLOHVRI
PRGHUQGD\7HQWHUILHOGDIWHUGLVFRYHULQJWKH'DUOLQJ'RZQVLQ +DOOLGD\ /DWHULQWKH
2JLOYLHEURWKHUVWUDYHOOHGWKURXJKWKHDUHDRQWKHLUUHWXUQMRXUQH\WRWKH+XQWHU5LYHU %DOGZLQQG 
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7KH DUHD ZDV RULJLQDOO\ VHWWOHG E\ VTXDWWHUV ZKR ZHUH FRQWLQXRXVO\ SUHVVLQJ QRUWKZDUGV LQ D TXHVW WR
ILQGQHZJUD]LQJODQGIRUWKHLUVWRFN %DOGZLQQG 'HHSZDWHUVWDWLRQWRWKHVRXWKZHVWRIWKHVWXG\
DUHD ZDV WDNHQ XS LQ  $UFKLEDOG DQG &KDUOHV :LQGH\HU ZHUH WKH RULJLQDO RZQHUV RI 'HHSZDWHU
VWDWLRQ:LOOLDQ&ROOLQZKRODWHUEHFDPH'HHSZDWHUVWDWLRQPDQDJHUWRRNXSWKHODQGIRUWKH:LQGH\HU
EURWKHUVLQ +DOOLGD\ 

 7KH%ROLYLD5XQDQG6WDWLRQ
(GZDUG +XUU\ RU +DUU\  ILUVW RFFXSLHG WKH DUHD NQRZQ DV %ROLYLD LQ  156  >;@ 5HHO 
 S   +H QDPHG KLV SDVWRUDO UXQ ¶%ROLYLD· DIWHU WKH 6RXWK $PHULFDQ FRXQWU\  ,W LV JHQHUDOO\
EHOLHYHG+XUU\ZDVRI6RXWK$PHULFDQRULJLQ,WPD\EHWKDWWKHQDPH%ROLYLDLVDQDQJOLFLVHGYHUVLRQRI
WKHSRVVLEOH$ERULJLQDOQDPHRIWKHDUHD¶%DOLHYLH·$QRWKHUKLVWRULFDODFFRXQWRIWKH$ERULJLQDOQDPHRI
WKH DUHD LV ¶%LOED· PHDQLQJ ELJ EXVKHV +DOOLGD\    7KH %ROLYLD UXQ ZDV ORFDWHG EHWZHHQ WKH
'HHSZDWHUDQG7HQWHUILHOGSDVWRUDOUXQV 13:6 +XUU\DFTXLUHGWKHILUVWSDVWRUDOOLFHQVHIRU
%ROLYLD6WDWLRQLQ 156>;@5HHO3DJH ,Q+XUU\LQGLFDWHGRQWKH16:
FHQVXVWKDWWKHUHZHUHDWWKDWWLPHVHYHQIUHHPDOHVWZRIUHHIHPDOHVDQGWHQPDOHFRQYLFWVUHVLGLQJ
DW%ROLYLD6WDWLRQ +DOOLGD\ $SDULVKSODQIURPVKRZVWKH/LWWOH+LOODW%ROLYLDEHLQJFDOOHG
¶+XUU\·V+LOO· VHH)LJXUH 
%ROLYLD6WDWLRQZDVWDNHQXSE\(GZDUG,UE\LQIRUVKHHSDQGFDWWOHJUD]LQJ +DOOLGD\ 7KH
/DQG$FWDOORZHGOHDVHKROGHUVRIUXQVWKHULJKWRISUHHPSWLYHSXUFKDVHRISDUWVRIWKHLUUXQWKDW
KDGEHHQLPSURYHGE\WKHFRQVWUXFWLRQRIIHQFLQJDQGRWKHUVWUXFWXUHV,UE\LPPHGLDWHO\WRRNXSWKH
RSSRUWXQLW\WRPDNHSUHHPSWLYHSXUFKDVHRISDUWVRIKLVUXQ

 (GZDUG,UE\·V/DQGZLWKLQWKH6WXG\$UHD
7KH%ROLYLD+HDG6WDWLRQUXQE\(GZDUG,UE\ZDVRQWKHQRUWKVLGHRI%ROLYLD&UHHNDEUDQFKRIWKH0ROH
&UHHN 2Q WKH VRXWK VLGH RI WKH FUHHN 3RUWLRQ  FRQVLVWHG RI  $FUHV DQG OLHV SDUWLDOO\ ZLWKLQ WKH
VWXG\DUHD¶6WRFN\DUGV·LQWKHQRUWKRIWKHSRUWLRQ RXWVLGHWKHVWXG\DUHD KDYHEHHQVXUYH\HGLQD
&URZQ3ODQSUHSDUHGIRUWKHSRUWLRQ VHH)LJXUH 7KHSODQLVWLWOHG´3ODQRI6XUYH\ $PHQGHG RI
$F RI WKH %ROLYLD 5XQ DSSOLHG IRU DV D SUHHPSWLYH SXUFKDVH E\ ( ,UE\ LQ ULJKW RI KLV OLFHQVHG UXQ RI
%ROLYLD µ  7KH DUHD LV GHVFULEHG DV ´QG FODVV 6HWWOHG ODWH XQVHWWOHG GLVWULFWµ  7KH FRXQWU\
GHVFULEHG LQ DQG DURXQG WKH SRUWLRQ LV GHVFULEHG DV ´OLJKW ORDP VRLO  VWRQ\ SRRU ODQGµ D URFN\ VWRQ\
ULGJHZDVVXUYH\HGLQWRWKHVRXWKZHVWFRUQHUDQGWKHUHLVDSDUWRIDVZDPSZLWKLQWKHSRUWLRQ$QRWH
DWWKHERWWRPRIWKHSDJHUHDGV´7KHVRLORQWKLVSRUWLRQLVRIDQLQIHULRUTXDOLW\7KHWLPEHUFKLHIO\
SHSSHUPLQWµ $QRQ 
$OWKRXJK ,UE\ SXUFKDVHG RWKHU SDUWV RI KLV UXQ KH ZDV XQDEOH WR ILQDQFH LW DOO ,UE\ ZDV XQDEOH WR
FRPSOHWH WKH SXUFKDVH RI 3RUWLRQ  DQG VR LW ZDV ZLWKGUDZQ IURP WKH OHDVH RQ  -XQH  DQG
EURXJKWWRDXFWLRQVDOH7KHVDOHZDVKHOGDW7HQWHUILHOGRQWK1RYHPEHU7KHQRWHRQWKHSODQ
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LQIRUPVWKDWWKHORWZDVQRWELGIRUDQGWKHORWZDVVHOHFWHGE\(,UE\VRLWVHHPVKHZDVDEOHWRNHHS
WKH ODQG LQ WKH HQG  )RXU URDGV DUH VKRZQ ZLWKLQ 3RUWLRQ   7ZR DFUHV WZR URRGV DQG WZR SHUFKHV
ZHUHUHVXPHGIRUWKHURDG5 3\HV&UHHN5RDG $QXQQHFHVVDU\SDUWRIURDG5ZDV
´FORVHG  WKXV YHVWHG LQ KROGHUV RI DGMRLQLQJ ODQGV *D] µ  7KH URDG 5  UXQV IURP
*OHQ,QQHVDQGWKHURDG5UXQVIURP'XQGHHWR7HQWHUILHOGFRQILUPHGRQWKHWK0DUFK
´LQOLHXRI5HVHUYHG5RDGµ7KHURDG5 WKH1HZ(QJODQG+LJKZD\ LVUHIHUHQFHGRQWKHSODQ
DVFURVVLQJWKHVRXWKHDVWHUQFRUQHURIWKHSRUWLRQ $QRQ 
1H[WWR3RUWLRQDQGRQWKHFXVSRIWKHVWXG\DUHDLV3RUWLRQZKLFKFRQVLVWHGRIDFUHVDSSOLHG
IRUE\,UE\RQWKHWK$XJXVW VHH)LJXUH 7KHSRUWLRQZDVVXUYH\HGLQ-DQXDU\$SDGGRFN
DQGWZREXLOGLQJVDUHRQWKHQRUWKHUQHQGRIWKHSRUWLRQRXWVLGHWKHVWXG\DUHD2QO\WKHYHU\VRXWKHUQ
SRLQWRIWKLVSRUWLRQLVZLWKLQWKHVWXG\DUHD7KH9DOXHRI,PSURYHPHQWVWRWKHSRUWLRQZDVSRXQGV
7KHVDPHIRXUURDGVPDUNHGRQSRUWLRQKDYHEHHQVXUYH\HGLQWRWKLVSODQ7KHFRXQWU\LVGHVFULEHG
´6RLOOLJKWORDP$VSHFWRSHQIRUHVWZLWK5LQJEDUNHGUHGWLPEHUJXPDQGDSSOHWUHHVµ $QRQ
  ,W VHHPV %ROLYLD +LOO 6WDWLRQ ZDV NQRZQ IRU LWV ULQJEDUNHG WUHHV D QHZVSDSHU DUWLFOH
GHVFULEHGWKHDUHDDVIROORZV
´EXW E\ IDU WKH JUHDWHVW SRUWLRQ RI WKH ODQG LV PRQRSROLVHG E\ WKH %ROLYLD 6WDWLRQ IDPRXV IRU LWV
XQVLJKWO\ IRUHVW RI GHDG WUHHV ULQJEDUNHG PDQ\ \HDUV DJR 7KH IRUHVWKDWLQJ VTXDWWHU KDV QRW HYHQ
UHVHUYHGWUHHVHQRXJKWRVKHOWHUWKHDQLPDOVIURPWKHFROGZLQWHUEODVWVRUWKHZDUPZHVWHUO\ZLQGV
DQGWKHKRWVXQRIVXPPHU7KHYDOXHRIEHOWVRIWLPEHUWUHHVWRVKLHOGWKHODQGIURPWKHGU\QRUWK
ZHVW ZLQGV RI VXPPHU LV HYLGHQWO\ QRW DSSUHFLDWHG KHUH  %XW OLWWOH VHHPV WR KDYH EHHQ GRQH WR
LPSURYH WKH ODQG H[FHSWLQJ LQ WKH LPPHGLDWH QHLJKERXUKRRG RI WKH VTXDWWHUV UHVLGHQFHµ 1RUWKHUQ
6WDU6DWXUGD\ 
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 %OXII5RFN0DVVDFUH
,Q  D PDVVDFUH RI $ERULJLQDO SHRSOH RFFXUUHG DW %OXII URFN ZKLFK LV ORFDWHG NP QRUWK RI WKH
VWXG\DUHD7KHPDVVDFUHLQYROYHGWKH,UE\EURWKHUVRI%ROLYLD6WDWLRQZKRIRXQGRQHRIWKHLUVKHSKHUGV
KDG EHHQ DWWDFNHG ZLWK VSHDUV DQG D[HV DQG OHIW IORDWLQJ LQ WKH ULYHU 7KH ,UE\ EURWKHUV DVVLVWHG E\
:LQGH\HU RI WKH QHLJKERXULQJ 'HHSZDWHU VWDWLRQ SXUVXHG WKH ORFDO $ERULJLQDO WULEH WR %OXII URFN DQG
GURYHWKHPRYHUWKHHGJH7KLVUHVXOWHGLQWKHGHDWKRIVHYHUDOPHQZRPHQDQGFKLOGUHQ 1HZ(QJODQG
([DPLQHU $QRWKHU PDVVDFUHRFFXUUHGDW'HHSZDWHUVWDWLRQDOVRLQZKLFKUHVXOWHGLQWKH
GHDWKRIVHYHQ$ERULJLQDOPHQIRXU$ERULJLQDOZRPHQDQGILYH$ERULJLQDOFKLOGUHQ $0%6 

 $QRWKHU(DUO\6HWWOHUZLWKLQWKH6WXG\$UHD
3RUWLRQLVZLWKLQWKHVRXWKZHVWHQGRIWKHVWXG\DUHD7KHSRUWLRQZDVDSSOLHGIRUXQGHUWKH WK
&ODXVH RI WKH &URZQ /DQGV $OLHQDWLRQ $FW RI  E\ $OH[ 0F&RRN DQG ZDV VXUYH\HG RQ WKH  WK
'HFHPEHU VHH)LJXUH +RXVHVVXUYH\HGZLWKLQ3RUWLRQEHORZ3RUWLRQDUHRXWVLGHWKH
VWXG\DUHD+RZHYHUWKHOLQHRIDURXWHWKURXJKWKHVWXG\DUHDVKRZQRQWKHSODQGHSLFWVDKRXVHWKDW
LVZLWKLQWKHVWXG\DUHD7KHSRUWLRQVGRQRWDSSHDURQSDULVKSODQVDVWKH\ZHUHUHYRNHGRQWKHQG
0DUFKDQGKHQFHIRUZDUGHGWRWKH5HVHUYH%UDQFKZLWKDYLHZWREHFRPLQJPHOGHGLQWRWKHDUHD
765H[WHQVLRQ7KHFRXQWU\LV GHVFULEHGDV ´SUHFLSLWRXV 5DQJHFRYHUHGZLWKJUDQLWH ERXOGHUVµ
$QRQ 

 7KH*UHDW1RUWKHUQ5DLOZD\DQGWKH7RZQVKLSRI%ROLYLD+LOO
7KH PDLQ QRUWKHUQ UDLOZD\ OLQH ZDV WKH RULJLQDO UDLO WUDQVSRUW URXWH EHWZHHQ 6\GQH\ DQG %ULVEDQH
SULPDULO\ FRQVWUXFWHG E\ WKH +XQWHU 5LYHU 5DLOZD\ &RPSDQ\ +DOOLGD\    0HVVUV &REE  &R WKH
FRDFKFRPSDQ\IHDULQJILQDQFLDOORVVFDXVHGE\WKHFRQVWUXFWLRQRIWKHUDLOZD\VDFURVV$XVWUDOLDZHUH
HQWUHSUHQHXULDODQGDFWXDOO\ZRQWKHFRQWUDFWWRFRQVWUXFWSDUWRIWKHUDLOZD\OLQHIURP*OHQ,QQHVWR
7HQWHUILHOG%ROLYLDDVH[SODLQHGLQWKH $XVWUDOLDQ7RZQDQG&RXQWU\-RXUQDOZDVFKRVHQDVWKHVLWH
IRU WKHLU PDLQ FDPS DQG FHQWUH RI RSHUDWLRQV DV LW ZDV DERXW PLGZD\ RQ WKH OLQH RI ZRUN DQG LQ WKH
YLFLQLW\ RI WKH PRVW FRVWO\ SRUWLRQ RI WKH ZRUNV  ´+HUH RQ WKH HDVWHUQ VLGH RI WKH UDLOZD\ OLQH WKH
FRPSDQ\ KDYH HUHFWHG WKHLU RIILFHV ZRUNVKRSV DQG VWDEOHV WKHUH LV DOVR LQ WKH FDPS D SRVW DQG
WHOHJUDSKRIILFHµ $XVWUDOLDQ7RZQDQG&RXQWU\-RXUQDO6HSWHPEHU 

 $SODQIRUDWRZQVKLS
2Q WKH WK 6HSWHPEHU  D VXUYH\ RI IRXU RQH DFUH EORFNV RI ODQG 3RUWLRQV $ WR $ ZDV
XQGHUWDNHQ ZLWKLQ 765 0HDVXUHG IRU 6DOH DV 6SHFLDO /HDVHV  7KHVH SRUWLRQV RI ODQG RFFXU LQ WKH
QRUWKHUQSDUWRIWKHVWXG\DUHD7KHUHLVQRLQGLFDWLRQWKDWDQ\RIWKH6SHFLDO/HDVHVZHUHWDNHQXS
7KHUHZDVRQHSUHH[LVWLQJEXLOGLQJLQWKHQRUWKZHVWFRUQHURI3RUWLRQ$,WVHHPVWKHSODQZDVDQ
LGHDWKDWQHYHUHYHQWXDWHG6XUYH\HGRQDEUDQFKRIWKH%ROLYLD&UHHNDUHD¶FXOYHUW·DQG¶EULFN\DUGV·
3KLOOLSVVHH)LJXUH 
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 $Q$FWXDO7RZQVKLS
&REE  &R DGYHUWLVHG IRU ZRUNHUV RQ WKH OLQH WKURXJKRXW   ,Q -DQXDU\ RI WKDW \HDU &REE  &R
DGYHUWLVHG IRU ´3LFN DQG 6KRYHO PHQµ WR ZRUN RQ WKH *OHQ ,QQHV WR 7HQWHUILHOG VHFWLRQ RI WKH *UHDW
1RUWKHUQ5DLOZD\([WHQVLRQ $XVWUDOLDQ7RZQDQG&RXQWU\-RXUQDO-DQXDU\ 7KH&REE  &R
FRQWLQXHGWRDGYHUWLVHIRUSLFNDQGVKRYHOPHQWRZRUNRQWKHOLQHWKURXJKRXWWKH\HDUDQGLQYDULRXV
QHZVSDSHUV :DUZLFN$UJXV)HEUXDU\:DUZLFN$UJXV$XJXVW7KH%ULVEDQH&RXULHU
 $SULO  7KH %ULVEDQH &RXULHU  2FWREHU    &OHDUO\ WKH UDLOZD\ OLQH UHTXLUHG PDQ\
ZRUNHUVDQGZLWKWKHPDOOEHLQJVWDWLRQHGDW%ROLYLDDORQJZLWKWKHFHQWUDORIILFHVIRUWKHFRQWUDFWRUV
LWLVQRZRQGHUWKDWDVPDOOWRZQVKLSVSUXQJXSLQ%ROLYLDQHDUWKHZRUNHUVFDPS7KHJRYHUQPHQWZDV
LQYROYHG LQ LWV RIILFLDO HVWDEOLVKPHQW  $ *RYHUQPHQW 1RWLFH ZDV LVVXHG LQ WKH $XVWUDOLDQ 7RZQ DQG
&RXQWU\ -RXUQDO ´%\ 2UGHU RI WKH 0LQLVWHU )RU 0LQHV IRU VDOH RI /HDVH DW %ROLYLD +LOO RQ WKH *UHDW
1RUWKHUQ 5DLOZD\ /LQH XQGHU WKH WK FODXVH RI WKH /DQGV $PHQGPHQW $FW RI µ 7KH QRWLFH KDG
EHHQ LVVXHG LQ WKH *RYHUQPHQW *D]HWWH ´RI 6SHFLDO /HDVHV DV VLWHV IRU VWRUHV VPLWKLHV EDNHULHV RU
LQQV DW %ROLYLD +LOO &RXQW\ RI &OLYH RQ WKH *UHDW 1RUWKHUQ 5DLOZD\ /LQHµ $XVWUDOLDQ 7RZQ DQG
&RXQWU\-RXUQDO-XO\ 
7KHYLOODJHDW%ROLYLD+LOOZDVRQWKHZHVWHUQVLGHRIWKHUDLOZD\OLQHDQG´H[WHQGHGDORQJWKHJXOO\DW
WKHIRRWRI%ROLYLD+LOOµ7KHPDLQ5RDGIURP*OHQ,QQHVWR7HQWHUILHOGUDQWKURXJKWKHWRZQVKLSDQG
RYHUWKHKLOO7KHWRZQVKLSZDVGHVFULEHGDV
´IRUPHGRQHLWKHUVLGHRIWKHURDGIRUDERXWDTXDUWHURIDPLOH7KHUHDUHWZRKRWHOV«WZREDNHU\V
WZR EXWFKHUV· VKRSV VR ZHOO VWRFNHG ZLWK SULPH EHHI WKDW WKH VWUDQJHU ILQGV KLPVHOI PHQWDOO\
FDOFXODWLQJ ZKHUH LW DOO JRHV WR««7KHQ WKHUH DUH WZR JHQHUDO VWRUHV ZKLFK D OLWWOH RI HYHU\WKLQJ LV
NHSWRQKDQGDQHTXDOQXPEHURISURGXFHVWRUHVDEDUEHU·VVKRS«7KHQWKHUHDUHWZRWREDFFRQLVWV
DQG IDQF\ JRRGV EXVLQHVV«« VDGGOHU DQG WKH ERRWPDNHU«+DOI D GR]HQ RU VR ERDUGLQJ KRXVHV«ZKRVH
VLJQVLQIRUPWKHWUDYHOOHUWKDWKHFDQKDYH¶PHDOVDWDOOKRXUVDQGVRXSV·DQGVRPHRUSULYDWH
GZHOOLQJV VRPH RI FDQYDV DQG RWKHUV FRQVWUXFWHG RI EDUNµ $XVWUDOLDQ 7RZQ DQG &RXQWU\ -RXUQDO 
6HSWHPEHUVHH3ODWH 
7KHZULWHURIWKHDUWLFOHQRWLFHGWKDW
´WKHVSLULWIRUFRPSHWLWLRQZDVNHHQLQWKHWRZQDQGWKDWRQHWUDGHUZDVQRWDOORZHGDPRQRSRO\LQ
KLV FDOOLQJ WKHUH DUH DOZD\V WZR RI D NLQG«&RQWHQWPHQW VHHPV WR UHLJQ LQ WKLV V\OYDQ YLOODJH DQG
PDQ\RIWKHPHQNQRZLQJWKDWWKHZRUNWREHKDGZRXOGODVWVRPHWLPHKDYHPDGHWKHLUZLYHVDQG
IDPLOLHV DV FRPIRUWDEOH DV FLUFXPVWDQFH SHUPLW DQG WKURXJK WKH RSHQ GRRU RQH PD\ VHH WKH
SURVSHURXVQDYY\ DQDYY\PD\EHSURVSHURXVLIKHGRHVQ·WGULQNIRUKHLVLQUHFHLSWRIJRRGZDJHV 
WDNLQJKLVQRRQGD\PHDORIIDFOHDQWDEOHFORWKFRYHULQJDVXEVWDQWLDOO\ODGHQERDUGRUDIWHUWKHPHDO
WDNLQJ KLV VPRNH EHIRUH DVVXPLQJ ZRUN IRU WKH DIWHUQRRQ DQG EHJXLOLQJ WKH WLPH ZLWK IRQGOLQJ WKH

&DUGQR
+LVWRULFDO+HULWDJH$VVHVVPHQW1HZ(QJODQG+LJKZD\8SJUDGH%ROLYLD+LOO





EDE\ZKLOHKLVZLIHFOHDUVDZD\WKHGLVKHVµ $XVWUDOLDQ7RZQDQG&RXQWU\-RXUQDO6HSWHPEHU
 
7KH&URZQ3ODQIRU3RUWLRQV1R$$ $WR$DUHSDUWRIWKH%ROLYLD+LOOWRZQVKLSVXUYH\HGRQWKH
WK 1RYHPEHU  VHH )LJXUH    7KH WRZQVKLS ZDV HVWDEOLVKHG ZLWKLQ WKH H[LVWLQJ UHVHUYHV
7UDYHOOLQJ6WRFN5RXWH 765 1RWLILHGRQWKHWK-DQXDU\DQG([WHQVLRQ1RWLILHGWK0D\
7KHSRUWLRQVZHUHDSSOLHGIRUXQGHUWKH WK&ODXVHRIWKH&URZQ/DQG$OLHQDWLRQ$FWRIDQG
PHDVXUHGIRUVDOHDV6SHFLDO/HDVHV7KHUDLOZD\DQGWKUHHURDGVKDYHEHHQVXUYH\HGLQWRWKHSODQDQG
WKH OLQH RI D WKLUG URDG 1HZ (QJODQG +Z\  KDV EHHQ DGGHG ODWHU  $ ´ZDWHU UHVHUYHµ DQG D ´3ROLFH
5HVHUYHµ KDYH EHHQ UHFRUGHG DW WKH QRUWKHUQ HQG RI WKH SODQ  %HORZ WKH 3ROLFH 5HVHUYH 3RUWLRQV $
 DQGVKRZWKDWZKHQWKH1HZ(QJODQG+Z\ 5 ZDVVXUYH\HGLWFXWWKURXJKPRVWRI
WKHVHSRUWLRQV7KHSODQVKRZVWKDW3RUWLRQZDVWZRDFUHVDQG(OL$OOHQDSSOLHGIRUDVSHFLDOOHDVH-
3HDUPDQ DSSOLHG IRU D VSHFLDO OHDVH LQ 3RUWLRQ  3RUWLRQ $ KDG D VWUXFWXUH VXUYH\HG LQWR WKH VRXWK
ZHVW FRUQHU  2Q WKH ZHVWHUQ VLGH RI WKH URDG GLUHFWO\ EHORZ WKH :DWHU 5HVHUYH SRUWLRQ $ KDG WZR
VWUXFWXUHVZLWKLQLWDQGD6SHFLDO/HDVHIRUWKLVSRUWLRQZDVJUDQWHGWR6XQ.XP:DKIRUD6WRUHIURPVW
-DQXDU\WRVW'HFHPEHU$6SHFLDO/HDVHRISRUWLRQ$ZDVJUDQWHGWR-:$GDPVIRU6PLWK\
IURP VW -DQXDU\  WR VW 'HFHPEHU  WKHUH DUH WKUHH VWUXFWXUHV VKRZQ ZLWKLQ WKLV SRUWLRQ $
6SHFLDO /HDVH RI SRUWLRQ $ ZDV JUDQWHG WR - )R[ 3HDUPDQ IRU D 6WRUH IURP VW -DQXDU\  WR VW
'HFHPEHUWKHUHDUHWKUHHVWUXFWXUHVVKRZQZLWKLQWKLVSRUWLRQWRR3RUWLRQ$KDVRQHVWUXFWXUH
VKRZQ DQG D 6SHFLDO /HDVH ZDV JUDQWHG WR -DV $OOLVRQ IRU D 6WRUH   3RUWLRQ $ KDV WKUHH VWUXFWXUHV
VXUYH\HGLQ$OOWKHSRUWLRQVKDYHEHHQFURVVHGRXWDQGFDQFHOOHGSUHVXPDEO\WKLVZDVZKHQWKHUDLO
FRQVWUXFWLRQILQLVKHGDQGWKHWRZQVKLSGLVSHUVHGWKHVKRSOHDVHVHQGHGDQGWKHODQGZHQWEDFNWREHLQJ
DUHVHUYH$OOWKH6SHFLDO/HDVHVZHUHRIILFLDOO\UHYRNHGRQWKHWK6HSWHPEHUKRZHYHUPRVWRIWKH
OHDVHVKDGHQGHGDQGZHUHXQOLNHO\WRKDYHEHHQUHQHZHGDIWHUVW'HFHPEHU $QRQ
 
$SODQRI3RUWLRQ$ZDVVXUYH\HG6HSWHPEHUWK VHH)LJXUH 7KHSRUWLRQZDVDSSOLHGIRUE\
-3HDUVRQDVD6SHFLDO/HDVHIRUDVWRUHDQGPDQXIDFWRU\DSSURYHGRQWKHVW'HFHPEHU3DUWRI
WKH6SHFLDO/HDVHZDVWUDQVIHUUHGWR-RQDWKDQ6RLVWHU+DPLOWRQ7KHSODQVKRZVWKUHHVWUXFWXUHVZLWKLQ
WKHSRUWLRQDQGWKHYDOXHRILPSURYHPHQWVZDVSRXQGV $QRQ 
$ SODQ RI 3RUWLRQ $ ZDV VXUYH\HG RQ WKH WK 6HSWHPEHU  DQG ZDV DSSOLHG IRU E\ (OL $OOHQ DV D
6SHFLDO/HDVH¶)RU+RWHO3XUSRVHV· VHH)LJXUH 7KHOHDVHZDVJUDQWHGWRWKH VW'HFHPEHU
7KUHHVWUXFWXUHV RQHYHU\ODUJH KDYHEHHQVXUYH\HGLQWRWKLVSODQDQGWKH9DOXHRI,PSURYHPHQWVZDV
SRXQGV $QRQ 


&DUGQR
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$V WKH WRZQVKLS EHFDPH TXLWH ODUJH DQG SUREDEO\ DOVR GXH WR WKH EXVKUDQJHUV LQ WKH DUHD D SROLFH
UHVHUYHZDVDSSURYHGZLWKLQWKHWRZQVKLS$VPDQ\RIWKHUDLOZD\ZRUNHUVKDGEURXJKWWKHLUIDPLOLHV
WROLYHLQWKHWRZQDW%ROLYLD+LOOLWEHFDPHQHFHVVDU\IRUDVFKRROLQWKHWRZQVKLS




3ODWH$Q$UWLVWVLPSUHVVLRQRIWKH%ROLYLD7RZQVKLS$XVWUDOLDQ7RZQDQG&RXQWU\-RXUQDO
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 3ROLFH5HVHUYHDQG6WDWLRQ
7KHFURZQSODQRI3RUWLRQ VHH)LJXUH ZDVVXUYH\HGRQWKHVW-DQXDU\,WZDVDSSOLHGIRU
´DVD5HVHUYHIRUD3ROLFH6WDWLRQµDQGDSSURYHGRQWKHWK$SULODQGQRWLILHGDV5RQWKH WK
-XQH7KHSRUWLRQZDVZLWKLQ765QRWLILHGWK-DQXDU\ZKLFKZDVWKHQXSGDWHGWREHLQJ
ZLWKLQ765QRWLILHGUG)HEUXDU\µ7KHSROLFHUHVHUYHDQGWKHSRUWLRQZHUH UHYRNHGRQ
WKH WK 0DUFK  7KH SROLFH UHVHUYH ZDV ORFDWHG ZLWKLQ WKH %ROLYLD 7RZQVKLS ZLWK D URDG RQ ERWK
HDVWDQGZHVWERDUGHUVRIWKHUHVHUYHRSSRVLWHWKHZDWHUUHVHUYH7KH9DOXHRI,PSURYHPHQWVWRWKH
SRUWLRQZDVSRXQGV $QRQ 

 3XEOLF6FKRRO6LWHDQG5HVHUYH
3RUWLRQVDQGZHUHDSSOLHGIRUXQGHUWKH WK WK&ODXVHVRIWKH&URZQ/DQGV$OLHQDWLRQ$FWRI
DQG0HDVXUHGDVD3XEOLF6FKRRO6LWHDQG5HVHUYH VHH)LJXUH 7KH\ZHUHDSSURYHG WK0DUFK
3RUWLRQUHVHUYHGDV1RIRUSXEOLFVFKRROSXUSRVHVRQWK$SULODQGZDVUHYRNHGWK
)HEUXDU\   3RUWLRQ  ZDV GHGLFDWHG DV ODQG VHW DSDUW DV D VLWH IRU D SXEOLF VFKRRO RQ WKH WK
6HSWHPEHU  DQG ZDV UHYRNHG LQ WKH *RYHUQPHQW *D]HWWH RQ WKH WK 'HFHPEHU  $QRQ 
 3RUWLRQLVZLWKLQWKHVWXG\DUHD3RUWLRQERUGHUVRQWKHVWXG\DUHD VHH)LJXUH 
)URP  WKH %ROLYLD DQG WKH +RUVHVKRH %HQG 6FKRROV RSHUDWHG ZLWKLQ RQH DQG D KDOI PLOHV RI HDFK
RWKHU %\ WKH HQG RI  WKHUH ZHUH  SXSLOV HQUROOHG DW WKH %ROLYLD 3XEOLF 6FKRRO DQG  SXSLOV
HQUROOHG DW WKH +RUVHVKRH %HQG 6FKRRO  .HQ +DOOLGD\ ZKHQ UHVHDUFKLQJ WKH VFKRROV LQ WKH DUHD IRXQG
WKDW WKH %ROLYLD 6FKRRO ZDV HVWDEOLVKHG LQ $XJXVW  DQG FORVHG -XQH   'XULQJ WKLV SHULRG WKH
WHDFKHUDWWKHVFKRROZDV-DPHV+%HDFURIW +DOOLGD\ 7KHGDWHVGRQRWHQWLUHO\PDWFKZLWK
WKH GDWHV RQ WKH &URZQ 3ODQ KRZHYHU LW LV SRVVLEOH WKDW WKH VFKRRO ZDV RSHUDWLQJ EHIRUH WKH RIILFLDO
DSSURYDO:KHQWKHVFKRROFORVHGLQWKHFKLOGUHQVWLOODWWKH%ROLYLD7RZQVKLSZRXOGWKHQKDYHKDG
WRWUDYHODOLWWOHIXUWKHUWRWKHVFKRRODW+RUVHVKRH%HQG





&DUGQR
+LVWRULFDO+HULWDJH$VVHVVPHQW1HZ(QJODQG+LJKZD\8SJUDGH%ROLYLD+LOO

Path: P:\spatialWorking\ch\a1308\Report Maps\Figure 13.mxd

Meters

50

75

Imagery:
(c) 2010 Microsoft Corporation
and its data suppliers

Horizontal Datum:
GDA 1994 MGA Zone 56

0 12.5 25

μ

100m Buffer

10

7b

7

6

Alignment Options

RouteOptions

Date: 7/06/2013

Drawn by: CH
Project Mgr: FJL

1308 Bolivia Hill

Figure 13: Crown Plan of
Portion 112 for a Police
Reserve

Path: P:\spatialWorking\ch\a1308\Report Maps\Figure 14.mxd

Meters

50

75

Imagery:
(c) 2010 Microsoft Corporation
and its data suppliers

Horizontal Datum:
GDA 1994 MGA Zone 56

0 12.5 25

μ

100m Buffer

10

7b

7

6

Alignment Options

RouteOptions

Date: 7/06/2013

Drawn by: CH
Project Mgr: FJL

1308 Bolivia Hill

100

Figure 14: Crown Plan of
Portions 116-117 for a
School and Reserve





 %ULFN\DUGV
7KH&URZQ3ODQIRU3RUWLRQVKRZVDFUHVRIODQGDSSOLHGIRUE\,UE\DQGORFDWHGMXVWRXWVLGHRI
WKH VWXG\ DUHD 7KH VXUYH\ ZDV XQGHUWDNHQ RQ WKH  WK 6HSW  VHH )LJXUH    $ %UDQFK RI WKH
%ROLYLD&UHHNLVGHSLFWHGUXQQLQJIURPWKHSRUWLRQZHVWZDUGVLQWRDQDUHDZKLFKLVWKHSDUWRIWKHVWXG\
DUHDDQGLVZLWKLQ7652QWKHQRUWKVLGHRIWKHFUHHNWZRVWUXFWXUHVKDYHEHHQVXUYH\HGRQWRWKH
SODQ DQG ODEHOOHG ´%ULFN\DUGVµ $QRQ     7KH EULFN\DUGV H[LVWHG DV HDUO\ DV WK
6HSWHPEHU  ZKHQ WKH ODQG ZDV VXUYH\HG LW LV OLNHO\ WKDW WKH\ SULPDULO\ H[LVWHG WR DLG WKH
FRQVWUXFWLRQRIWKHUDLOZD\IRUEXLOGLQJEULGJHVDQGFXOYHUWV%ULQJLQJVXFKVXSSOLHVORQJGLVWDQFHVIRU
WKHUDLOZD\FRQVWUXFWLRQZRXOGKDYHEHHQYHU\GLIILFXOW$VWKHEULFN\DUGVDUHORFDWHGRQWKH7UDYHOOLQJ
6WRFN5RXWHWKHEULFNVFRXOGHDVLO\EHWUDQVSRUWHGDORQJWKHURXWHIRUVKRUWGLVWDQFHVE\EXOORFNGUD\V
WRWKHDUHDVWKH\ZHUHUHTXLUHG
+DOOLGD\   UHFRUGHG LQ D UHPLQLVFHQFH E\ 5LFKDUG 5RZH ZKRVH IDPLO\ ZDV DVVRFLDWHG ZLWK
%ROLYLD6WDWLRQWKDWWKHKRXVHDW%ROLYLD6WDWLRQZDVEXLOWLQWKUHHVWDJHV´WKHWKLUGVWDJHZDVRIEULFN
PDGHRQWKHSURSHUW\DW WKHNLOQDWWKH ERWWRPRI %ROLYLD+LOO QHDUWKHKLJKZD\µ LQGLFDWLQJWKDWWKH
EULFN\DUGVZHUHSDUWRI%ROLYLD6WDWLRQ

 7HOHJUDSK/LQH
$W WKH UDLOZD\ FDPS DW +RUVHVKRH %HQG WKHUH ZDV D SRVW DQG WHOHJUDSK RIILFH $XVWUDOLDQ 7RZQ DQG
&RXQWU\ -RXUQDO  6HSWHPEHU    7KH  3DULVK SODQ RI %ROLYLD VKRZV WKH ORFDWLRQ RI WKH
$UPLGDOH WR 7HQWHUILHOG WHOHJUDSK OLQH 1R IXUWKHU LQIRUPDWLRQ RI WKLV OLQH KDV EHHQ UHFRUGHG RQ WKH
SODQ  7KH OLQH LV RQO\ VKRZQ RQ WKH SDULVK SODQ ZKHUH WKHUH LV QRW WRR PXFK LQIRUPDWLRQ DOUHDG\
UHFRUGHGWKHOLQHUXQVWKURXJK3RUWLRQZLWKLQWKHVWXG\DUHDEXWLVQRWVKRZQIDUEH\RQGWKDW VHH
)LJXUH +RZHYHUIURPWKHRULHQWDWLRQRIWKHOLQHLWLVREYLRXVWKDWLWGRHVJRWKURXJKWKHVWXG\DUHD
7KH&URZQ3ODQRI3RUWLRQZKLFKLVLQWKHVWXG\DUHDKDVWKHORFDWLRQRIWKHWHOHJUDSKOLQHPDUNHG
ZLWKLQWKHSRUWLRQRIDIRRWZLGHHDVHPHQWDSSURSULDWHGIRUWKH$UPLGDOHWR7HQWHUILHOG7HOHJUDSK
/LQHVE\WKH(OHFWULFLW\&RPPLVVLRQJD]HWWHGRQWKHWKRI0DUFK >:DUQHU@VHH
)LJXUH    7KH &URZQ 3ODQ IRU WKH WHOHJUDSK /LQHV FRXOG QRW EH ORFDWHG DW WKH /DQG DQG 3URSHUW\
,QIRUPDWLRQZKHUHLWVKRXOGEHKHOG
7KH WHOHJUDSK OLQHV ZHUH ORFDWHG QHDU WKH UDLOZD\ DV 3HWHU 6FKLIIPDQQ ZKR JUHZ XS LQ %ROLYLD
UHPLQLVFHGWKDW´'DGXVHGWRVDZODUJHWUHHVEDUNWKHPDQGKDXOHGWKHPWRWKHUDLOZD\OLQHIRUWKH
WHOHJUDSKOLQHZKHQWKH\ZHUHEXLOGLQJLW+HJRWWKUHHSRXQGVHDFKIRUWKHPµ +DOOLGD\ 
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 7UDYHOOLQJ6WRFN5RXWHV
7UDYHOOLQJ 6WRFN 5RXWHV 765  DQG 7UDYHOOLQJ 6WRFN DQG &DPSLQJ 5HVHUYHV 76 &5  ZHUH GHYHORSHG DV
ZLGHSDWKZD\VIRUWKHPRYHPHQWRIVWRFNIURPRQHSODFHWRDQRWKHURIWHQZLWKZLGHYHUJHVIRUVWRFN
WR JUD]H 0DQ\ 765V KDYH IHQFHG DUHDV IRU FDPSLQJ ZLWK ZDWHULQJ IDFLOLWLHV IRU VWRFN WR GULQN 6PLOHV
HWDO   ,W LV WKRXJKW WKDW PRVW 765V ZHUH GHYHORSHG IURP $ERULJLQDO WUDYHOOLQJ URXWHV DQG WKDW
WKH FDPSLQJ UHVHUYHV ZHUH RULJLQDOO\ $ERULJLQDO FDPSLQJ JURXQGV  $ERULJLQDO WUDYHO URXWHV FRQQHFWHG
IRRGDQGZDWHUDQGWKHURXWHVZHUHDORQJWKHOHDVWGLIILFXOWWHUUDLQDYRLGLQJQDWXUDOREVWDFOHV 6PLOHV
HWDO 
7KH RULJLQV RI WKH JRYHUQPHQW PDQDJHPHQW RI 765V FDPH DERXW ZLWK WKH JRYHUQPHQW DWWHPSWV WR
UHGXFH WKH VSUHDG RI GLVHDVH LQ VKHHS DQG FDWWOH SRSXODWLRQV LQ 16:  &RQWUROV ZHUH LPSOHPHQWHG
WKURXJKOHJLVODWLRQEHWZHHQDQGDQGWKLVOHGWRWKHRULJLQVDQGPDQDJHPHQWRIWKH765V,Q
WKH ·V VRPH 765 KDG VXFK KLJK XVDJH WKDW UHJXODWLRQV ZHUH LPSOHPHQWHG WR SURWHFW WKH ULJKWV RI
DGMDFHQW ODQG KROGHUVDQGVXEVHTXHQWGURYHUV 7KH 2FFXSDWLRQ $FWRIVWLSXODWHGWKDWVWRFNZDV
QRWWRYHQWXUHPRUHWKDQRQHDQGDKDOIPLOHVRQHLWKHUVLGHRIWKHSDWKQRURXWVLGHIHQFHGDUHDVDWWKH
FDPSLQJUHVHUYHV7KHVWRFNZDVWRWUDYHODPLQLPXPRIPLOHVSHUGD\ 6PLOHVHWDO ,QWKH
V FKDUJHV ZHUH LQWURGXFHG IRU WUDYHOOLQJ VWRFN DW  VKLOOLQJV SHU KHDG DQG D SHUPLW ZDV UHTXLUHG
VKRZLQJWKHURXWHRIWUDYHO7KHPLQLPXPWUDYHOWLPHLQFUHDVHGWRPLOHVSHUGD\IRUVKHHSDQGWHQ
PLOHVSHUGD\IRUFDWWOH 6PLOHVHWDO 
,QPDQ\FDVHVDURDGIRUWUDYHOOHUVSDVVHGGRZQWKHPLGGOHRI765V,QQVZHUHSRVLWLRQHGDORQJ765V
FDWHULQJIRUWUDYHOOHUVPRVWRIZKLFKKDYHGLVDSSHDUHGEXWVRPHVWLOOVXUYLYHVXFKDVWKH%ROLYLD,QQRQ
WKHQHZ(QJODQG+Z\ZKLFKODWHURSHUDWHGDVDERDUGLQJKRXVHDQGDSRVWRIILFH +DOOLGD\ 
7KUHH 765·V KDYH EHHQ JD]HWWHG UXQQLQJ WKURXJK WKH FHQWUH RI WKH VWXG\ DUHD WKH 1HZ (QJODQG +Z\
DOVRUXQVWKURXJKWKLVDUHD7KHSDWKRIWKH765FDQHDVLO\EHLGHQWLILHGRQWKH3DULVKRI%ROLYLD
SODQZKHUHWKH765DUHDLVPDUNHGLQJUHHQ7KHWKUHH765VDUH
•

7651RWLILHGRQWKHWK-DQXDU\DQG([WHQVLRQ1RWLILHGWK0D\

•

7651RWLILHGUG)HEUXDU\

•

76 &51RWLILHGUG)HE

765ZDVUHSODFHGE\765%RWK765DQG76 &5DUHVWLOOFXUUHQWDQGDUHXQGHU
WKHFRQWURORIWKHUXUDOODQGVERDUG 3HUV&RPP$UPLGDOH/DQGV2IILFH 
7KH&URZQSODQIRU765DQG76 &5ZDVVXUYH\HGRQWKHWK1RYHPEHUDQGVKRZVWKH
765ZHVWHUQERXQGDU\DQGWKHHDVWHUQERXQGDU\DVWKHUDLOZD\ 5KRGHVHH)LJXUH 
2QO\WKHQRUWKHUQHQGRIWKHSODQLQFOXGHVSDUWRIWKHVWXG\DUHDEXWLWLVTXLWHFOHDUWKDWWKHDUHDWKDW
ZDV RQFH WKH %ROLYLD 7RZQVKLS E\  KDG EHFRPH D FDPSLQJ JURXQG 76  &5  DORQJ WKH
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7UDYHOOLQJ6WRFN5RXWH7KH&URZQSODQIRU3RUWLRQVKRZVWKHOLQHRIWKH765LQPRUHGHWDLODQGD
KRXVHLVPDUNHGDORQJWKH765ZLWKLQWKHVWXG\DUHD $QRQ 
7UDYHOOLQJ6WRFN5RXWHVZHUHKHDYLO\XVHGXSXQWLOWKHODWHVEXWZLWKDVHULHVRIZHW\HDUVDQGWKH
ULVHRIPRWRUWUDQVSRUWWKHLUXVDJHEHJDQWRGHFOLQH5HFHQW\HDUVRIGURXJKWKDYHUHVXOWHGLQDULVHLQ
WKHXVDJHRI765VDVWKH\SURYLGHDSODFHWRJUD]HDQGDFFHVVWRGULQNLQJZDWHU 6PLOHVHWDO 
6PLOHV 0HUFKDQW DQG 3URIW    QLFHO\ VXPPDULVHG WKH KLVWRULFDO FRQQHFWLRQ RI 765V WR WKH
PRGHUQGD\
´765V WRGD\ UHSUHVHQW D FRQWLQXDWLRQ RI HDUO\ (XURSHDQ SDVWRUDO DFWLYLWLHV LQ WRGD\·V PRGHUQ ZRUOG
7KHGURYHULVVWLOODQLPSRUWDQWSDUWRIWKHOLYHVWRFNLQGXVWU\LQ16:DQG4XHHQVODQGDQGFRQQHFWLRQV
ZLWKWKHUXUDOODQGVFDSHOLIHVW\OHDQGZRUNLQJWUDGLWLRQVDUHLQWHJUDOWRWKH$XVWUDOLDQLGHQWLW\µ
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 5RDGV
7KH ILUVW PDLQ URDG WKURXJK %ROLYLD +LOO ZDV DQ ROG EXOORFN WUDFN NQRZQ DV ¶&HQWUH 5LGJH·  7KH WUDFN
ZDVWRWKHZHVWRIWKHFXUUHQW1HZ(QJODQG+LJKZD\DQGIROORZHGDVWHHSVSXULQDGLUHFWURXWHRYHU
WKH%ROLYLD5DQJHWKHURXWHLVXVHGE\WKHFXUUHQW%ULVEDQHWR6\GQH\WHOHJUDSKOLQHDQGSDUWVRIWKH
URDGDUHVWLOOYLVLEOHWRGD\ 6FKLIIPDQQHWDO 7KHQH[WURDGWREHXVHGZDVNQRZQORFDOO\DV
WKH¶%XOORFN7UDFN·DQGZDVZHVWRI¶&HQWUH5LGJH5RDG·7KH¶%XOORFN7UDFN·ZDVLQXVHIRUDERXW
\HDUV RYHU ZKLFK WLPH LPSURYHPHQWV ZHUH FDUULHG RXW RQ WKH URDG LQFOXGLQJ ¶D OHQJWK RI GU\ UXEEOH
UHWDLQLQJZDOO· 6FKLIIPDQQHWDO 7KLVURDGUDQDORQJWKHSDWKRIWKH765DQGZKHUHERWK
WKHVH URDGV PHW DQG EHFDPH RQH URDG LV ZKHUH WKH 5DLOZD\ 7RZQVKLS RI %ROLYLD ZDV HVWDEOLVKHG RQ
HLWKHU VLGH RI WKH URDG $QRQ   $QRQ   $QRQ    %RWK
WKHVH URDGV ZHUH SDUW RI WKH *UHDW 1RUWKHUQ 5RDG ZKLFK OLQNHG 6\GQH\ ZLWK %ULVEDQH RYHU WKH 1HZ
(QJODQG7DEOHODQGV7KH&URZQ3ODQLVRIDSDUWRIWKH¶*UHDW1RUWKHUQ5RDG·ZLWKLQ3RUWLRQ
DQGZLWKLQWKHVWXG\DUHD VHH)LJXUH 7KHVXUYH\ZDVFRPSOHWHGRQWKHWK$SULODQGZDV
SURSRVHGWREHRSHQHGDVDSDULVKURDG,WZDVSUHOLPLQDULO\QRWLILHGLQWKH*RYHUQPHQW*D]HWWHRQWKH
WK1RYHPEHUDQGFRQILUPHGRQWKHWK0D\ >/@LJJH 
7KH &URZQ 3ODQ $QRQ    VKRZV WKDW WKH %ROLYLD 7RZQVKLS KDG WKUHH URDGV  7KH PDLQ
URDG DOUHDG\ PHQWLRQHG UXQQLQJ WKURXJK WKH FHQWUH RI WKH WRZQ D URDG RQ WKH HDVW VLGH RI WKH WRZQ
WKDWUDQSDUDOOHOWRWKHUDLOZD\DQGDURDGRQWKHZHVWVLGHRIWKHWRZQVKLSVHSDUDWLQJWKHWRZQIURP
WKH¶%UDQFK6ZDPS·ZKLFKLVPDUNHGRQWKHVXUYH\SODQ7KHVHWKUHHURDGVZHUHDOOZLWKLQWKHVWXG\
DUHDDQGFDQFOHDUO\EHVHHQLQ)LJXUHLQUHODWLRQWRWKHSUHVHQWURXWHRIWKH1HZ(QJODQG+LJKZD\
7KH¶%XOORFN7UDFN·VWLOOKDGWRRVWHHSDJUDGHIRUKRUVHVDQGWKH'HSDUWPHQWRI0DLQ5RDGVVRXJKWDQ
DOWHUQDWLYHURXWHZKLFKZDVURXJKO\WKHH[LVWLQJURXWHRSHQHGLQ 6FKLIIPDQQHWDO 
,Q$XJXVWWKH16:PDLQURDGV\VWHPZDVUHRUJDQLVHGDQGWKH*UHDW1RUWKHUQ5RDGZDVJD]HWWHGDV
SDUWRI6WDWH+LJKZD\LWZDVUHQDPHG6WDWH+Z\WKH*UHDW 1RUWKHUQ+LJKZD\LQ0D\6WDWH
+LJKZD\VWUHWFKHGIURP6\GQH\WR7HQWHUILHOG2QWKH0DU6WDWH+LJKZD\ZDVUHQDPHGWKH
1HZ (QJODQG +LJKZD\ R] URDGV 1HZ (QJODQG +Z\ KWWSZZZR]URDGVFRPDX  $ &URZQ 3ODQ RI D
SURSRVHGURDGZLGHQLQJLQ%ROLYLDVXUYH\HGUG'HFHPEHUVKRZVWKDWWKHKLJKZD\ZDVFDOOHG¶1HZ
(QJODQG+LJKZD\6WDWH5RDG1R· *HRUJH ,Q0DUFKWKH%ROLYLD5DQJH'HYLDWLRQ
EHJDQ R]URDGV1HZ(QJODQG+Z\KWWSZZZR]URDGVFRPDX 7KH1HZ(QJODQG+LJKZD\GHYLDWHG
WKURXJKWKHDEDQGRQHG%ROLYLD7RZQVKLSDQG&URZQ3ODQVVKRZWKDWLWDFWXDOO\FXWWKURXJKPRVWRIWKH
DOORWPHQWV$DVWRUH$ WKH KRWHODQG$WKHVWRUHDQGPDQXIDFWRU\DQGWKURXJKWKH SROLFHUHVHUYH
$QRQVHH)LJXUH $&URZQ3ODQRIWKH1HZ(QJODQG+LJKZD\VXUYH\HGRQWKH WK
$SULO  LV RI D VHFWLRQ RI WKH KLJKZD\ ZLWKLQ WKH VWXG\ DUHD VKRZLQJ WKH QHZ URXWH IRU WKH %ROLYLD
5DQJH GHYLDWLRQ *HRUJH   VHH )LJXUH   7KH URDG ZRUNV LQ %ROLYLD UHTXLUHG GULOOLQJ
DQGEODVWLQJZKLFKEORFNHGWUDIILFFURVVLQJWKURXJK%ROLYLDVRDVDQDOWHUQDWLYHLQ$SULOZRUNEHJDQ
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RQ WKH UHFRQGLWLRQLQJ RI WKH ¶2OG %XOORFN 7UDFN·  7KLV WUDFN ZDV XVHG DQ DOWHUQDWLYH URXWH XQWLO WKH
1HZ(QJODQG+LJKZD\ZDVUHDG\IRUXVH 6FKLIIPDQQHWDO 

 0LQHUDO/HDVHVZLWKLQWKH6WXG\DUHD
$UDQJHRIPLQHUDOVKDYHEHHQPLQHGZLWKLQWKH%ROLYLDDUHD7KHVHLQFOXGHJROGVLOYHUWLQDUVHQLF
PRO\OHGULWHDQGVLOLFD 6FKLIIPDQQHWDO 7LQZDVPLQHGDWWKH%ROLYLD6WDWLRQ 6FKLIIPDQQHW
DO 7KH3DULVK3ODQRI%ROLYLDGHSLFWVDQDUHDVKDGHGEOXHRQWKHQRUWKHUQERUGHURIWKH
VWXG\ DUHD ODEHOOHG ´6DOH 0LQLQJ WK PD\ µ :LWKLQ WKLV DUHD D QXPEHU RI ER[HV PDUNHG ¶0/·
VWDQGLQJIRU¶0LQLQJ/HDVH·FDQEHVHHQLQIDLQWEOXHSHQ7KHVHER[HVH[WHQGLQWRWKHVWXG\DUHDZLWK
´0/µDQG´0/µEHLQJZLWKLQWKHVWXG\DUHD7KH&URZQ3ODQWKH\UHIHUWRLVRI´SRUWLRQV1RV
WR$SSOLHGIRUE\$:%XFNQHOOIRUZRUNLQJ7LQµ VHH)LJXUH 7KHVXUYH\ZDVXQGHUWDNHQLQ0DUFK
DQGWKHPLQHUDO/HDVHVZHUHFDQFHOOHGRQWKH WK)HEUXDU\ 0DFND\ 
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)LJXUH&URZQ3ODQRIWKH1HZ(QJODQG+LJKZD\ZLWKLQWKHVWXG\DUHD
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)LJXUH&URZQ3ODQVKRZLQJ0LQHUDO/HDVHVIRU¶:RUNLQJ7LQ·
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 /DWHU6HWWOHPHQWZLWKLQWKH6WXG\$UHD
3RUWLRQLVDSDUFHORIODQGERUGHULQJRQWKHQRUWKVLGHRIWKHVWXG\DUHD VHH)LJXUH ,WLVSDUWRI
WKH5HVXPHG$UHD1R$DSSOLHGIRUE\)UHGULFN0LFKDHO-DFNVRQDODQGRZQHULQ%ROLYLD7KHVXUYH\
ZDV XQGHUWDNHQ RQ WKH WK 6HSW  3\H·V &UHHN 5RDG ERUGHUV WKH VRXWK RI WKLV VWXG\ DUHD DQ
DGGLWLRQDO SDUFHO RI ODQG ZLWKLQ SDUW RI 765  LGHQWLILHG DV DQ ´$UHD VHW DSDUW IRU $GGLWLRQDO
+ROGLQJV#SRXQGVSHUDFUHµDYDLODEOHIURPWKH WK0D\DQG*D]HWWHGRQWKH0DUFK,W
VHHPV-DFNVRQZDVDEOHWRDGGVRPHDGGLWLRQDOODQGWRKLVKROGLQJDOWKRXJKLWLVOLNHO\WKDWDV3RUWLRQ
ZDVDOVRSDUWRIWKH765KHGLGQRWDFWXDOO\SXUFKDVHWKDWODQGEXWOHDVHGLWIURPWKHJRYHUQPHQW
7KHDGGLWLRQDOKROGLQJVZHUHWKHIRXURQHDFUHDOORWPHQWVRULJLQDOO\VHWDVLGHIRU6SHFLDO/HDVHVIRUWKH
%ROLYLD7RZQVKLSLQ7KHFRXQWU\LQ3RUWLRQLVGHVFULEHGDV´XQGXODWLQJFRXQWU\GHHSZDVKHG
RXWJXOOLHV7LPEHUHGZLWKJXPµZLWK´JUDQLWHIRUPVµ´*RRGEODFNVRLOµDQG´VFUXEµ$WKUHHZLUHWRS
UDLOIHQFHLVPDUNHGDWWKHVRXWKHUQERXQGDU\RIWKHSRUWLRQDQGDEULGJHRUFXOYHUWKDVEHHQPDUNHGRQ
3\H·V&UHHN5RDG 6KHDIIH 
)UHGULFN 0LFKDHO -DFNVRQ REWDLQHG DQ 2FFXSDWLRQ /LFHQVH IRU 3RUWLRQ  ZLWKLQ WKH VWXG\ DUHD VHH
)LJXUH 7KHSRUWLRQLVSDUWRIWKH76 &5DQG765DQGLVSDUWO\ZLWKLQ´5IURP
VDOH IRU UDLOZD\ SXUSRVHVµ ZKLFK ZDV QRWLILHG UG 0D\  5 LV D 5DLOZD\ 5HVHUYH  7KH VXUYH\
ZDV XQGHUWDNHQ IRU 3RUWLRQ  RQ WK )HEUXDU\   7KHUH LV D IHQFH DURXQG WKH SRUWLRQ DQG WKH
FRXQWU\ LV GHVFULEHG DV ´9HU\ 5RXJK %URNHQ &RXQWU\ 6WRQ\ 6RLOV *UDQLWH )RUPDWLRQ 7LPEHUHG ZLWK
*XP 6WULQJ\EDUN IHZ DSSOHV  SLQH ZDWHU VRXWKHUQ HQGµ   7KH 1HZ (QJODQG +LJKZD\ ERUGHUV WKH
ZHVWVLGHRIWKHSRUWLRQDQGDEULGJHKDVEHHQPDUNHGRQWKHVXUYH\7KHYDOXHRILPSURYHPHQWVIRU
IHQFLQJ  FKDLQV  ZLGH QHZ  FRVWLQJ  SRXQGV  DQG  FKDLQV  ZLGH FRVWLQJ  SRXQGV µ
-DFNVRQ·VOLFHQVHH[SLUHGRQWKHVW'HFHPEHUDQGDQHZOLFHQFHZDVREWDLQHGIRUWKHSRUWLRQE\
7KRPDV-DFRE6WDQOH\%HQGDOO +XWFKLVRQ 
)UHGULFN-DFNVRQKDGD%XOORFNWHDPRIDERXWEXOORFNVDQGWKH\XVHWRKDXOWLPEHUIURP0DQJOHVRQV
0LOOWRWKH5DLOZD\OLQHDW%ROLYLD 6FKLIIPDQQ 
)UHGHULFN %HQGDOO DSSOLHG IRU ODQG LQ 3RUWLRQV  DQG  WKDW ZHUH SDUW RI 5HVXPHG $UHD 1R $
%ROLYLD  7KHVH WZR SRUWLRQV DUH ZLWKLQ WKH VWXG\ DUHD VHH )LJXUHV  DQG    3RUWLRQ  ZDV
VXUYH\HGRQWKHQG1RYDQGLVZLWKLQSDUWRIWKH76 &5DQG765DQG55DV
ZHOODV3RUWLRQWKHVFKRROVLWHDQGSDUWRI3RUWLRQ7KHSODQUHIHUVWRDYRXFKHUQXPEHUZKLFK
ZDV SDVVHG DW  SRXQGV  LQGLFDWLQJ WKDW WKH ODQG LV EHLQJ OHDVHG UDWKHU WKDQ SXUFKDVHG  2QO\ WKH
VRXWKHUQHQGRIWKHSRUWLRQLVZLWKLQWKHVWXG\DUHD 6ZHHW 
3RUWLRQLVZLWKLQWKHVWXG\DUHDDVZHOODVSDUWRIWKH76 &5DQG765DQG55
7KH VXUYH\ ZDV XQGHUWDNHQ RQ WKH VW )HEUXDU\   7KLV ODQG GHVFULEHG DV ´)DLUO\ RSHQ IRUHVW RI
*XP  %R[ JRRG JUD]LQJ VDQG\ ORDP VRLO *UDQLWH IRUPDWLRQ URFN\ VWHHS DQG URFN\µ  7KH WHOHJUDSK
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OLQHLVPDUNHGDVUXQQLQJWKURXJKWKHVRXWKHDVWFRUQHURIWKHVWXG\DUHD7KHODQGLVLQDQDUHD´VHW
DSDUW IRU $&3 # VGµ  7KH SODQ UHIHUV WR D YRXFKHU QXPEHU ZKLFK ZDV SDVVHG DW  SRXQGV 
LQGLFDWLQJWKDWWKLVSDUFHORIODQGLVEHLQJOHDVHGUDWKHUWKDQSXUFKDVHG >:DUQHU@ 
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*RRGFRQGLWLRQ

+LVWRULFDO1RWHV

(YLGHQFH RI IRUPHU URDGV LQ WKH DUHD 3RVVLEO\ DVVRFLDWHG ZLWK WKH 2OG %XOORFN
7UDFNZKLFKZDVXSJUDGHGLQWKHVDVDGHYLDWLRQWRWKHFXUUHQWKLJKZD\

3KRWR V 



3ODWH6WRQH5XEEOH&UHHN&URVVLQJ%ROLYLD+LOO



&DUGQR
+LVWRULFDO+HULWDJH$VVHVVPHQW1HZ(QJODQG+LJKZD\8SJUDGH%ROLYLD+LOO





6LWH7LPEHU&UHHN&URVVLQJ
/RFDWLRQ
6LWH'HVFULSWLRQ

-(1
6HPLFOHDUHGZRRGODQG
7LPEHU FUHHN FURVVLQJ :KROH WLPEHU ORJV ODLG GLUHFWO\ RQ JURXQG 0DFKLQH FXW
HGJHV6LWHGLPHQVLRQVDUHP[P

$UFKDHRORJLFDO3RWHQWLDO

/RZDUFKDHRORJLFDOSRWHQWLDO

6LWH&RQGLWLRQ,QWHJULW\

*RRGFRQGLWLRQ

+LVWRULFDO1RWHV

(YLGHQFH RI IRUPHU URDGV LQ WKH DUHD 3RVVLEO\ DVVRFLDWHG ZLWK WKH 2OG %XOORFN
7UDFN

3KRWR V 



3ODWH7LPEHU&UHHN&URVVLQJ%ROLYLD+LOO






&DUGQR
+LVWRULFDO+HULWDJH$VVHVVPHQW1HZ(QJODQG+LJKZD\8SJUDGH%ROLYLD+LOO






6LWH7LPEHUEULGJH
-(1
/RFDWLRQ

2QVPDOOFUHHNUXQQLQJQRUWKVRXWK&RQWHPSRUDU\ZLWKWKHKRPHVWHDGVLWH8VHG
DVGULYHZD\/RFDWHGRXWVLGHWKHVWXG\DUHD
6PDOO WLPEHU EULGJH %XLOW RQ FRQFUHWH DQG UXEEOH DSSURDFKHV 5HLQIRUFHG XVLQJ

6LWH'HVFULSWLRQ

ODUJH WLPEHU EHDPV ZLWK WLPEHU GHFNLQJ *LYHQ FRQFUHWH DQG EROWV OLNHO\ WR EH
HUHFWHGF6LWHGLPHQVLRQVDUHP[P

$UFKDHRORJLFDO3RWHQWLDO

1RDUFKDHRORJLFDOSRWHQWLDO

6LWH&RQGLWLRQ,QWHJULW\

*RRGFRQGLWLRQ

+LVWRULFDO1RWHV

&RQWHPSRUDU\ZLWK-DFNVRQ·VKRPHVWHDGVLWH

3KRWR V 



3ODWH7LPEHUEULGJH-DFNVRQ·V+RPHVWHDGVLWH3\HV&UHHN5RDG






&DUGQR
+LVWRULFDO+HULWDJH$VVHVVPHQW1HZ(QJODQG+LJKZD\8SJUDGH%ROLYLD+LOO





6LWH7HOHJUDSK3ROH5HPDLQV
7HOHJUDSK3ROH-(1
7HOHJUDSK3ROH-(1
7HOHJUDSK3ROH-(1
7HOHJUDSK3ROH-(1
7HOHJUDSK3ROH-(1
/RFDWLRQ

7HOHJUDSK3ROH-(1
7HOHJUDSK3ROH-(1
7HOHJUDSK3ROH-(1
7HOHJUDSK3ROH-(1
7HOHJUDSK3ROH-(1
7HOHJUDSK3ROH-(1
7HOHJUDSK3ROH-(1

6LWH'HVFULSWLRQ

5HPDLQVRIWHOHJUDSKSROHVDQGFHUDPLFLQVXODWRUV

$UFKDHRORJLFDO3RWHQWLDO

1$

6LWH&RQGLWLRQ,QWHJULW\

3RRU
7KH3DULVKSODQRI%ROLYLDVKRZVWKHORFDWLRQRIWKH$UPLGDOHWR7HQWHUILHOG
WHOHJUDSK OLQH 7KH &URZQ 3ODQ RI 3RUWLRQ  VKRZV D  IRRW ZLGH HDVHPHQW

+LVWRULFDO1RWHV

DSSURSULDWHG IRU WKH $UPLGDOH WR 7HQWHUILHOG 7HOHJUDSK /LQHV E\ WKH (OHFWULFLW\
&RPPLVVLRQRQWKHWKRI0DUFK

3KRWR V 



3ODWH([DPSOHRIWHOHJUDSKSROHUHPDLQV%ROLYLD+LOO


&DUGQR
+LVWRULFDO+HULWDJH$VVHVVPHQW1HZ(QJODQG+LJKZD\8SJUDGH%ROLYLD+LOO





6LJQLILFDQFH$VVHVVPHQW
7KH 16: +HULWDJH 0DQXDO LQFOXGLQJ WKH $VVHVVLQJ +HULWDJH 6LJQLILFDQFH JXLGHOLQH  SUHSDUHG E\ WKH
IRUPHU16:+HULWDJH2IILFHDQG'HSDUWPHQWRI8UEDQ$IIDLUVDQG3ODQQLQJSURYLGHVWKHIUDPHZRUNIRU
WKHIROORZLQJDVVHVVPHQWDQGVWDWHPHQWRIVLJQLILFDQFH7KHVHJXLGHOLQHVLQFRUSRUDWHWKHILYHDVSHFWV
RIFXOWXUDOKHULWDJHYDOXHLGHQWLILHGLQWKH%XUUD&KDUWHU7KH$XVWUDOLD,&2026&KDUWHUIRU3ODFHVRI
&XOWXUDO 6LJQLILFDQFH  %XUUD &KDUWHU  LQWR D IUDPHZRUN FXUUHQWO\ DFFHSWHG E\ WKH 16: +HULWDJH
&RXQFLO
D $QLWHPLVLPSRUWDQWLQWKHFRXUVHRUSDWWHUQRU16:·VFXOWXUDORUQDWXUDOKLVWRU\ RUWKH
FXOWXUDORUQDWXUDOKLVWRU\RIWKHORFDODUHD 
E $QLWHPKDVVWURQJRUVSHFLDODVVRFLDWLRQVZLWKWKHOLIHRUZRUNVRIDSHUVRQRUJURXSRI
SHUVRQVRILPSRUWDQFHLQWKHFXOWXUDORUQDWXUDOKLVWRU\RI16: RUWKHFXOWXUDODQGQDWXUDO
KLVWRU\RIWKHORFDODUHD 
F $QLWHPLVLPSRUWDQWLQGHPRQVWUDWLQJDHVWKHWLFFKDUDFWHULVWLFVDQGRUDKLJKGHJUHHRI
FUHDWLYHRUWHFKQLFDODFKLHYHPHQWVLQ16: RUWKHORFDODUHD 
G $QLWHPKDVDVWURQJRUVSHFLDODVVRFLDWLRQZLWKDSDUWLFXODUFRPPXQLW\RUFXOWXUDOJURXSLQ
16: RUWKHORFDODUHD IRUVRFLDOFXOWXUDORUVSLULWXDOUHDVRQV
H $QLWHPKDVSRWHQWLDOWR\LHOGLQIRUPDWLRQWKDWZLOOFRQWULEXWHWRDQXQGHUVWDQGLQJRI16:·V
FXOWXUDORUQDWXUDOKLVWRU\ RUWKHFXOWXUDORUQDWXUDOKLVWRU\RIWKHORFDODUHD 
I

$QLWHPSRVVHVVXQFRPPRQUDUHRUHQGDQJHUHGDVSHFWVRI16:·VFXOWXUDORUQDWXUDOKLVWRU\ RU
WKHFXOWXUDORUQDWXUDOKLVWRU\RIWKHORFDODUHD 

J $QLWHPLVLPSRUWDQWLQGHPRQVWUDWLQJWKHSULQFLSDOFKDUDFWHULVWLFVRIDFODVVRI16:·V
⎯ &XOWXUDORUQDWXUDOSODFHVRU
⎯ &XOWXUDORUQDWXUDOHQYLURQPHQWV
RUDFODVVRIWKHORFDODUHDV 

⎯ &XOWXUDORUQDWXUDOSODFHVRU
⎯ &XOWXUDORUQDWXUDOHQYLURQPHQWV

$VVHVVLQJ 6LJQLILFDQFH IRU +LVWRULFDO $UFKDHRORJLFDO 6LWHV DQG ¶5HOLFV·   FODULILHV KRZ WKH DERYH
FULWHULDUHODWHWRKLVWRULFDODUFKDHRORJLFDOVLWHVDQGSURYLGHVDVHULHVRITXHVWLRQVIRUHDFKFULWHULRQWKDW
DVVLVWWKHDVVHVVPHQWRI¶UHOLFV·%\XVLQJWKLVJXLGHOLQHDUFKDHRORJLFDOVLWHVRU¶UHOLFV·FDQPRUHHDVLO\
EHDVVHVVHGLWWKHLURZQULJKWDQGFRPSDUHGZLWKRWKHUVLWHV
$ERULJLQDO FXOWXUDO KHULWDJH YDOXHV DUH GRFXPHQWHG LQ D VHSDUDWH UHSRUW SUHSDUHG IRU WKH 3URMHFW E\
1LFKH

&DUGQR
+LVWRULFDO+HULWDJH$VVHVVPHQW1HZ(QJODQG+LJKZD\8SJUDGH%ROLYLD+LOO





3UHOLPLQDU\6LJQLILFDQFH$VVHVVPHQW
7KH IROORZLQJ WDEOH SURYLGHV D SUHOLPLQDU\ VLJQLILFDQFH DVVHVVPHQW IRU WKH WZHQW\   KHULWDJH LWHPV
ORFDWHG ZLWKLQ WKH VWXG\ DUHD *LYHQ WKDW PDQ\ RI WKH VLWHV KDYH QRW EHHQ HYDOXDWHG LQ WKH ILHOG WKLV
DVVHVVPHQWVKRXOGEHFRQVLGHUHGDSUHOLPLQDU\JXLGHRQO\DWWKLVVWDJH
7DEOH  3UHOLPLQDU\ 6LJQLILFDQFH $VVHVVPHQW RI QRQ$ERULJLQDO KHULWDJH LWHPV ORFDWHG ZLWKLQ WKH
VWXG\DUHD
6LWH,'

6LWH1DPH

/LNHO\WRVDWLVI\WKHIROORZLQJ6LJQLILFDQFH
$VVHVVPHQW&ULWHULD

/LNHO\/HYHORI
6LJQLILFDQFH



$QJHO0HPRULDO

D  G 

/RFDO



-DFNVRQ¶V+RPHVWHDG6LWH

D  H 

/RFDO



+DUU\DQG/HQQ\0HPRULDO

D  G 

/RFDO



+XW5HPDLQV

D

/RFDO



-RKQVRQ0HPRULDO

D  G 

/RFDO



0LQH6KDIW

D

/RFDO



)RUPHU%ULGJH

D

/RFDO



4XDUU\

D

1LO



6WRQH5XEEOH&UHHN&URVVLQJ

D

/RFDO



7LPEHU&UHHN&URVVLQJ

D  H 

/RFDO



7HOHJUDSK/LQH5HPDLQV

D

/RFDO



)RUPHU%ROLYLD7RZQVKLS

D  E  G  H  I  J 

6WDWHDQGRU/RFDO



)RUPHU+RXVH6LWH

D  H 

/RFDO



%ULFN\DUGV

D  E  H  I  J 

/RFDO



&XOYHUW

D

/RFDO



3ROLFH5HVHUYH

D

/RFDO



)RUPHU3XEOLF6FKRRO6LWH 5HVHUYH

D

/RFDO



7UDYHOOLQJ6WRFN5RXWHV  

D  E 

/RFDO



%XOORFN7UDFN ZHVWRIFXUUHQW
KLJKZD\ 

D

/RFDO



)RUPHU5RDG FXUUHQWKLJKZD\ 

D

1LO










 6WDWHPHQWRI6LJQLILFDQFH
%ROLYLD+LOOLVDUXJJHGODQGVFDSHFKDUDFWHULVHGE\VWHHSKLOOVDQGFOLIIVZLWKFOXVWHUVRIJUDQLWHRXWFURSV
,W UHSUHVHQWHG D VLJQLILFDQW REVWDFOH WR HDUO\ (XURSHDQ H[SORUHUV DQG VTXDWWHUV RQ WKHLU TXHVW WR
GLVFRYHUQHZJUD]LQJODQGIRUVWRFNLQWKHVDQGV7KHHDUOLHVWSDVWRUDOVWDWLRQWREHHVWDEOLVKHG
LQ WKH DUHD ZDV ¶%ROLYLD 6WDWLRQ· JUDQWHG WR (GZDUG +XUU\ LQ  DQG SXUFKDVHG E\ (GZDUG ,UE\ IRU
VKHHSDQGFDWWOHJUD]LQJLQ+RZHYHUXVHRIWKHVWXG\DUHDZDVHSKHPHUDODQGVSRUDGLFXQWLOWKH
V ZKHQ D 765 ZDV JD]HWWHG RYHU WKH %ROLYLD 5DQJH 7KH 765 ZDV XVHG WR PRYH VWRFN DQG OLNHO\
IROORZHGDQ$ERULJLQDOWUDYHOOLQJURXWHDQGFDPSLQJJURXQGV$URDGUDQDORQJWKHSDWKRIWKH765DQG

&DUGQR
+LVWRULFDO+HULWDJH$VVHVVPHQW1HZ(QJODQG+LJKZD\8SJUDGH%ROLYLD+LOO





ZDVODWHUWKHIRFXVRIDFWLYLW\ZKHQWKH*UHDW1RUWKHUQ5DLOZD\ *15 ZDVFRQVWUXFWHG7KH*15ZDV
WKHSULPDU\UDLOWUDQVSRUWURXWHEHWZHHQ6\GQH\DQG%ULVEDQHDQGLWVFRQVWUXFWLRQIURP*OHQQ,QQHVWR
7HQWHUILHOGZDVDZDUGHGWR0HVVUV&REE &RZKRHVWDEOLVKHGDWRZQRQHLWKHUVLGHRIWKHURDGIURP
 WR  7KH WRZQ ZDV ORFDWHG LQ WKH VRXWKHUQ SRUWLRQ RI WKH VWXG\ DUHD DQG FRQVLVWHG RI
QXPHURXV EXLOGLQJV LQFOXGLQJ WZR KRWHOV WZR EDNHULHV WZR EXWFKHUV· VKRSV WZR JHQHUDO VWRUHV D
EDUEHU·V VKRS WZR WREDFFRQLVWV VDGGOHU ERRWPDNHU DQG RYHU ILIW\ SULYDWH GZHOOLQJV FRQVWUXFWHG RI
EDUNRUFDQYDV2QFHWKHVHFWLRQRIUDLOZD\ZDVFRPSOHWHWKHWRZQPRYHGWRWKH+RUVHVKRH%HQGWRWKH
QRUWK HDVW $VVRFLDWHG ZLWK WKH UDLOZD\ D SROLFH UHVHUYH SXEOLF VFKRRO DQG EULFN\DUGV ZHUH DOVR
HVWDEOLVKHGZLWKLQWKHVWXG\DUHD2QFHWKHUDLOZD\ZDVFRPSOHWHDFWLYLW\ZLWKLQWKHVWXG\DUHDVORZHG
DQGFHQWUHGRQWKH*UHDW1RUWKHUQ5RDGRSHQHGLQDQGODWHUUHQDPHGWKH1HZ(QJODQG+LJKZD\
7KH KLJKZD\ ZDV XSJUDGHG LQ  DQG GHYLDWHG WKURXJK WKH DEDQGRQHG %ROLYLD WRZQ 7KH KLJKZD\
XSJUDGH UHTXLUHG GULOOLQJ DQG EODVWLQJ ZKLFK EORFNHG WUDIILF FURVVLQJ WKURXJK %ROLYLD VR DV DQ
DOWHUQDWLYHLQ$SULOZRUNEHJDQRQUHFRQGLWLRQLQJWKH¶2OG%XOORFN7UDFN·7KLVWUDFNZDVXVHGDQ
DOWHUQDWLYH URXWH XQWLO WKH 1HZ (QJODQG +LJKZD\ ZDV FRPSOHWH 6LQFH WKLV WLPH PDQ\ IDWDO DFFLGHQWV
KDYHRFFXUUHGRQ%ROLYLD+LOODVHYLGHQFHGE\WKHQXPHURXVPHPRULDOVDORQJLWVOHQJWK
*LYHQ LWV KLVWRU\ RI RFFXSDWLRQ DQG XVH KHULWDJH LWHPV LGHQWLILHG ZLWKLQ WKH VWXG\ DUHD DUH JHQHUDOO\
FRQVLGHUHG WR EH ORFDOO\ VLJQLILFDQW IRU WKHLU KLVWRULFDO KHULWDJH YDOXHV DVVRFLDWLYH YDOXHV
UHSUHVHQWDWLYH YDOXHV UHVHDUFK SRWHQWLDO DQGRU UDULW\ $ ZLGH UDQJH RI LWHPV KDYH EHHQ LGHQWLILHG
WKURXJKILHOGVXUYH\DQGGHWDLOHGKLVWRULFDOUHVHDUFK7KHVHLWHPVLQFOXGHDFUDLOZD\WRZQSXEOLF
VFKRRO UHVHUYH EULFNZRUNV D FXOYHUW WKH 2OG %XOORFN 7UDFN WLPEHU DQG VWRQH FUHHN FURVVLQJV WZR
KRXVH VLWHV DQG QXPHURXV PHPRULDOV IRU WKRVH WKDW KDYH ORVW WKHLU OLYHV LQ YHKLFOH DFFLGHQWV )XUWKHU
DUFKDHRORJLFDOVXUYH\DQGLQYHVWLJDWLRQRIWKHF%ROLYLDWRZQVKLSIRUPHUKRXVHVLWHSROLFHUHVHUYH
SXEOLFVFKRROUHVHUYHEULFNZRUNVDQGFXOYHUWKRZHYHULVUHTXLUHGWRGHWHUPLQHWKHLUH[WHQWFRQGLWLRQ
DQGUHVHDUFKSRWHQWLDO,IVXEVWDQWLDOO\LQWDFWDUFKDHRORJLFDOUHPDLQVRI%ROLYLDWRZQKDYHVXUYLYHGWKH\
PD\EHVLJQLILFDQWDWDVWDWHOHYHODQGFDUHIXOPDQDJHPHQWRIWKHVLWHDQGLWVKHULWDJHYDOXHVZRXOGEH
UHTXLUHG







&DUGQR
+LVWRULFDO+HULWDJH$VVHVVPHQW1HZ(QJODQG+LJKZD\8SJUDGH%ROLYLD+LOO





3UHOLPLQDU\,PSDFW$VVHVVPHQW
$WRWDORIWZHQW\  QRQ$ERULJLQDOKHULWDJHLWHPVZHUHLGHQWLILHGZLWKLQWKHVWXG\DUHDWKURXJKILHOG
VXUYH\ RU VXEVHTXHQW GHWDLOHG KLVWRULFDO UHVHDUFK $W WKLV VWDJH 506 KDV GHILQHG IRXU URXWH RSWLRQV
WKURXJK%ROLYLD+LOOIRUWKHSURSRVHGKLJKZD\XSJUDGH7KHVHURXWHRSWLRQVDQGPEXIIHUDUHVKRZQ
LQ)LJXUH
7KHIROORZLQJSUHOLPLQDU\ LPSDFWDVVHVVPHQWWDEOHKDVEHHQ SURYLGHGWRDVVLVWZLWKWKHVHOHFWLRQRID
SUHIHUUHGURXWHRSWLRQ 6HH7DEOH ,WSURYLGHVDVXPPDU\RIZKLFKKHULWDJHLWHPVZRXOGEHGLUHFWO\
RULQGLUHFWO\LPSDFWHGE\WKHYDULRXVURXWHRSWLRQV7KHOLNHO\GHJUHHDQGFRQVHTXHQFHRIKDUPDUHDOVR
OLVWHGZLWKDUHFRPPHQGHGPDQDJHPHQWVWUDWHJ\IRUHDFKKHULWDJHLWHP
$VLQGLFDWHGE\WKHWDEOHXSWRWHQ  RIWKHWZHQW\LWHPVKDYHWKHSRWHQWLDOWREHGLUHFWO\LPSDFWHG
E\WKHKLJKZD\XSJUDGHGHSHQGLQJRQWKHURXWHRSWLRQFKRVHQ
7DEOH3UHOLPLQDU\,PSDFW$VVHVVPHQWRIWKHIRXU5RXWH2SWLRQVRQQRQ$ERULJLQDOKHULWDJHLWHPV
LGHQWLILHGZLWKLQWKHVWXG\DUHD
6LWH
,'

6LWH1DPH

,PSDFWHGE\
ZKLFK5RXWH
2SWLRQV

7\SHRI+DUP

'HJUHHRI+DUP

&RQVHTXHQFHRI+DUP

'LUHFW,QGLUHFW
1RQH 

7RWDO3DUWLDO
1RQH 

7RWDOORVVRI9DOXH
3DUWLDOORVVRI9DOXH
1RORVVRI9DOXH

5HFRPPHQGHG
0DQDJHPHQW



$QJHO0HPRULDO

$OO2SWLRQV

'LUHFWLPSDFWIURP
5RXWH,QGLUHFW
LPSDFWVIURP5RXWHV
% 

7RWDORU3DUWLDO

7RWDOORVVRI9DOXH

&RQVHUYHLQVLWX



-DFNVRQ¶V
+RPHVWHDG6LWH

2SWLRQ

,QGLUHFW

3DUWLDO

3DUWLDOORVVRI9DOXH

$UFKDHRORJLFDO
,QYHVWLJDWLRQ



+DUU\DQG/HQQ\
0HPRULDO

2SWLRQV %

'LUHFWLPSDFWIURP
5RXWH%,QGLUHFW
IURP5RXWHV 

7RWDORU3DUWLDO

7RWDOORVVRI9DOXH

&RQVHUYHLQVLWX



+XW5HPDLQV

2SWLRQ

,QGLUHFW

3DUWLDO

3DUWLDOORVVRI9DOXH

$UFKLYDO5HFRUGLQJ



-RKQVRQ0HPRULDO

2SWLRQV %

,QGLUHFW

3DUWLDO

3DUWLDOORVVRI9DOXH

&RQVHUYHLQVLWX



0LQH6KDIW

2SWLRQV 

,QGLUHFW

3DUWLDO

3DUWLDOORVVRI9DOXH

1RQH



)RUPHU%ULGJH

2SWLRQV %

,QGLUHFW

3DUWLDO

3DUWLDOORVVRI9DOXH

$UFKLYDO5HFRUGLQJ



4XDUU\

2SWLRQV %

'LUHFWLPSDFWIURP
5RXWH,QGLUHFW
LPSDFWIURP5RXWHV
%

7RWDORU3DUWLDO

1RORVVRI9DOXH4XDUU\
LVQRWFRQVLGHUHG
VLJQLILFDQW

1RQH



6WRQH5XEEOH&UHHN
&URVVLQJ

2SWLRQ

,QGLUHFW

3DUWLDO

3DUWLDOORVVRI9DOXH

$UFKLYDO5HFRUGLQJ



7LPEHU&UHHN
&URVVLQJ

2SWLRQ

,QGLUHFW

3DUWLDO

3DUWLDOORVVRI9DOXH

$UFKLYDO5HFRUGLQJ




7HOHJUDSK/LQH
5HPDLQV

$OO2SWLRQV

'LUHFWLPSDFWIURP
5RXWH,QGLUHFW
LPSDFWVIURP5RXWHV
 %

7RWDORU3DUWLDO

7RWDOORVVRI9DOXH

,QWHUSUHWDWLRQ


&DUGQR
+LVWRULFDO+HULWDJH$VVHVVPHQW1HZ(QJODQG+LJKZD\8SJUDGH%ROLYLD+LOO





,PSDFWHGE\
ZKLFK5RXWH
2SWLRQV

7\SHRI+DUP

'HJUHHRI+DUP

&RQVHTXHQFHRI+DUP

'LUHFW,QGLUHFW
1RQH 

7RWDO3DUWLDO
1RQH 

7RWDOORVVRI9DOXH
3DUWLDOORVVRI9DOXH
1RORVVRI9DOXH















)RUPHU%ROLYLD
7RZQVKLS

$OO2SWLRQV

'LUHFWLPSDFWIURPDOO
5RXWH2SWLRQV

7RWDO

7RWDOORVVRI9DOXH

)LHOGVXUYH\ 
$UFKDHRORJLFDO
([FDYDWLRQWR
GHWHUPLQHOLNHO\
FRQGLWLRQH[WHQWDQG
VLJQLILFDQFH3RVVLEOH
FRQVHUYDWLRQLQVLWX
GHSHQGLQJRQUHVXOWV
RI,QYHVWLJDWLRQV



)RUPHU+RXVH6LWH

$OO2SWLRQV

'LUHFWLPSDFWIURP
5RXWHV 
,QGLUHFWLPSDFWIURP
5RXWH%

7RWDORU3DUWLDO

7RWDOORVVRI9DOXH

)LHOGVXUYH\SRVVLEOH
$UFKDHRORJLFDO
,QYHVWLJDWLRQ



%ULFN\DUGV

2SWLRQ

,QGLUHFW

3DUWLDO

3DUWLDOORVVRI9DOXH

)LHOGVXUYH\SRVVLEOH
$UFKDHRORJLFDO
,QYHVWLJDWLRQ



&XOYHUW

2SWLRQ

,QGLUHFW

3DUWLDO

3DUWLDOORVVRI9DOXH

6XUYH\ $UFKLYDO
5HFRUGLQJ



3ROLFH5HVHUYH

$OO2SWLRQV

'LUHFWLPSDFWIURPDOO
5RXWH2SWLRQV

7RWDO

7RWDOORVVRI9DOXH

)LHOG6XUYH\



)RUPHU3XEOLF6FKRRO
6LWH 5HVHUYH

2SWLRQV 

'LUHFWLPSDFWRQWKH
5HVHUYHE\ERWK
2SWLRQV

3DUWLDO

3DUWLDOORVVRIYDOXH

)LHOG6XUYH\DQG
5HFRUGLQJ



7UDYHOOLQJ6WRFN
5RXWHV  

$OO2SWLRQV

'LUHFWLPSDFWIURPDOO
5RXWH2SWLRQV

7RWDO

7RWDO

,QWHUSUHWDWLRQ



%XOORFN7UDFN ZHVW
RIFXUUHQWKLJKZD\ 

$OO2SWLRQV

3RUWLRQVRIWKHWUDFN
ZRXOGEHGLUHFWO\
LPSDFWHGE\5RXWHV
 DQG
,QGLUHFWO\LPSDFWHGE\
5RXWH%

3DUWLDO

3DUWLDOORVVRIYDOXH

1RQH



)RUPHU5RDG
FXUUHQWKLJKZD\ 

$OO2SWLRQV

'LUHFWLPSDFWIURPDOO
5RXWH2SWLRQV

7RWDO

1RORVVRI9DOXH)RUPHU
5RDGLVQRWFRQVLGHUHG
VLJQLILFDQW

1RQH













6LWH
,'





6LWH1DPH










&DUGQR
+LVWRULFDO+HULWDJH$VVHVVPHQW1HZ(QJODQG+LJKZD\8SJUDGH%ROLYLD+LOO

5HFRPPHQGHG
0DQDJHPHQW





 &RQFOXVLRQVDQG5HFRPPHQGDWLRQV
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Overview
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Landscape Character Zones
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Landscape Character Zone Impact Summary

56

51

OVERVIEW

6.1.2 LANDSCAPE CHARACTER ASSESSMENT METHODOLOGY
The landscape character zones facilitate detailed assessment of the character of
the proposal study area, of the proposal within it, and of the magnitude, sensitivity
and impact likely on the landscape character of each zone to be experienced as a
result of these proposal works. Refer the following section for a description of the
landscape character zones.
Magnitude
In landscape character assessment, magnitude refers to the type of proposal and
its compatibility with the existing landscape character. All anticipated elements
of the proposal, including the bridge, alignment, road infrastructure, shared paths,
planting, lighting, etc, are considered. The scale of the element (height, length), as
well as its location or setting (on floodplain, near the town), all have a bearing on
the magnitude of the physical presence of the works.

Sensitivity is assessed on the perceived value of the existing landscape character.
A judgement has been made as to the quality of the landscape, its cultural and
historical importance to the community, scenic quality, and overall composition of
the place and its inhabitants. The following sensitivity judgements have been used
as the basis for this assessment:
• Places with high social, recreational, and historical significance to local residents
have higher sensitivity
• Generally, water and natural environments are more highly valued than
modified areas
• Areas of unique scenic quality have higher sensitivity
• A pristine environment would have greater sensitivity with less ability to
absorb new elements in the landscape than modified landscapes or those
areas with contrast and variety of landscape types
• The number and frequency of viewers effects sensitivity, with retail, residential
and open space.
Impact
Impact is the combination of the magnitude and sensitivity rating in accordance
with the Impact Assessment Grading Matrix (refer Table 6.1).

A high magnitude results if the proposal is a major development or piece of road
infrastructure and contrasts highly with the surrounding landscape, or entails heavy
modification of the existing landscape, for example, the large scale removal of
existing vegetation. A moderate magnitude rating would result if the proposal is
moderately integrated into the landscape. A low magnitude rating would occur if
the proposal is of a small scale and integrates well into the landscape.
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Negligible

Negligible

Negligible

Negligible

Sensitivity
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High

In applying this definition to the specific conditions within the study area and the
features of the proposal, the landscape character assessment also considers how
the highway is used and how it functions as a part of the region. The assessment
has looked at both existing landscape character and landscape character postcompletion.

Magnitude

Moderate

‘Landscape character is the aggregate of built, natural and cultural aspects that make
up an area and provide its unique sense of place. Landscape in this context is taken
to include all aspects of a tract of land - the built, planted and natural topographical
and ecological features.’

Table 6.1: ROADS AND MARITIME IMPACT GRADING MATRIX

Low

RMS’s ‘Guidelines for Landscape Character and Visual Impact Assessment’ (RMS,
2009) provides the following definition of landscape character:

The magnitude impact rating also considers whether the proposal has a positive
or negative impact on the landscape character of the zone. For example, a
proposal may be of a large scale but may provide beneficial outcomes such as
increased open space, enhancement of the areas ‘sense of place’, and better
connectivity.

Negligible

6.1.1 OVERVIEW

Sensitivity

6.1

6.2

LANDSCAPE CHARACTER ZONES

From the south, the existing highway passes along the rural and sometimes
forested New England Tablelands area before descending the Bolivia Ranges
escarpment into the scenic rural valley associated with Deepwater River, Pyes
Creek and other minor tributaries. The valley comprises a small number of private
farms with rural residences with the river winding through in the north east of
the valley. To the south the densely vegetated Bolivia Ranges rise steeply from the
valley and include the Bolivia Hill Nature Reserve which is situated to the southeast of the disused Great Northern Railway line.
Following field and desktop studies, the proposal study area has been divided
into two landscape character zones (LCZ). The zones correspond to landscape
character types in the area and allow for a more detailed discussion of the
character of each precinct, of the proposal within it, and of the potential impact
on the landscape character. Each zone has been defined through gaining an
understanding of land use, topography, and vegetation in combination with other
factors (refer Figure 6.1).
The four landscape character zones are:
• LCZ1 - Forested Bolivia Hill Ranges (towards Glenn Innes)
• LCZ2 - Deepwater River valley (towards Tenterfield).

Source: Base map Department of Lands; additional base data provided by RMS; artwork: SMM

Figure 6.1:

Landscape character zones
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6.2.1 LANDSCAPE CHARACTER ZONE 1 ASSESSMENT

Landscape Character Assessment

Existing Landscape Character

Proposal works in this LCZ would include existing pavement widening,
construction of a 300m long span bridge, rock cuttings, retaining walls, several
ancillary works areas as well as the southern and northern tie-in’s with the existing
New England Highway. An access road as well as crane pads and piling platforms
would be built adjacent the bridge piers during construction. The access track may
be retained after construction for ongoing bridge maintenance while the other
features such as stockpile, compound sites will be remediated.

Landscape Character Zone 1 is at the southern end of the study area and almost
the entire proposal is located in this zone. The road is comprised of a two lane
highway with a northbound and southbound lanes which rise up between two
prominent ridgelines through steeply sloped valley. The road corridor is flanked
to the south-east by steep escarpment slopes which have sometimes been cut to
accommodate the existing highway alignment and which are densely vegetated
and have a number of large granite outcrops as well as scattered granite boulders
across them. In the north-west, dense vegetation rises up from the valley slopes
and encloses the road and limits northerly views out across the valley. (refer
Figure 6.2 and Plate 6.1).
The closeness of the vegetation causes light and shade patterns across the road
surface and reduces sight lines out across the valley, however this also has the
effect of creating interest for the road user. The winding nature of the road is
symptomatic of the age of the road and the tighter geometries that prevailed as a
result of the rugged terrain. Access to one short pull over bay off the northbound
lane occurs 870m from the top of the ridge in this zone.

LCZ2

Table 6.2: LANDSCAPE CHARACTER ZONE 1 IMPACT ASSESSMENT
Landscape Character Zone 1: Forested Bolivia Hill Ranges
Sensitivity

Moderate

Magnitude

Moderate

Landscape Character Impact

Moderate

The landscape character of much of the proposal will retain an enclosed, treelined nature while the new 300m long span bridge would further emphasise views
of the existing prominent ridge lines, steeply sloped valley and granite outcrops
as well as enable new views out across the valley to the north-west across the
vegetation in the valley below. Table 6.2 provides a summary of the landscape
character assessment.

Dense enclosing
vegetation flanks
the highway

Sensitivity
The landscape character of this zone has an atttractive appearnace due to the
dense vegetation with a steeply sloped valley with granite outcrops, rock cuttings
and scattered granite boulders. As shown on Plate 6.1 views north-west from the
highway are intermittent due to the dense vegetation which flanks the highway.
An existing Travelling Stock Route (TSR) connects with the highway at the base
of the northern tie-in before Pyes Creek Road. Landscape character currently
experienced by the road user is a visually attractive densely vegetated landscape
punctuated by some unusual topographic features. This attractive character results
in a Moderate sensitivity to the proposal.

Source: SMM.

Granite outcrops
surrounded by
vegetation

LCZ1
Extent of works

Figure 6.2:
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Landscape character zone 1 extent

Source: Department of Lands, RMS and SMM.

Magnitude
The proposal would not substantially alter the existing highway form through the
ranges although the road alignment will be straightened. The visual elements of
visible works in this zone would comprise of rock cuttings, existing road pavement
widening, open drainage lines, bridge parapet and safety rails as well as additional
safety barriers, line marking modifications, and a minor realignment of the road
at the tie in locations. All of these features are of a similar road language to
the existing highway so that the overall, the magnitude of the proposal would
be Moderate due to the relatively contained works and similar suite of road
infrastructure upgrading the existing.
Landscape Character Impact
The qualitative assessment indicates that the landscape character impact of the
proposal in this zone is likely to be Moderate due to the Moderate sensitivity of
the zone and the Moderate magnitude of the works.
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Source: SMM.

Plate 6.1:

Landscape character zone 1 character images

6.2.2 LANDSCAPE CHARACTER ZONE 2 ASSESSMENT

Landscape Character assessment

Existing Landscape Character

The proposal works in this LCZ would comprise the construction of two ancillary
works areas. One works area will be located south-west of the junction of Pyes
Creek Road and the New England Highway. It will be approximately 5.54ha in size
and will possibly accommodate a batching plant for in-situ concrete supply. Access
into this area would likely to be from Pyes Creek Road.

The Deepwater River valley comprises a pastoral setting consistent with a typical
agricultural and livestock grazing landscape of the New England Tablelands. Whilst
the Bolivia Ranges on its lowest ridges tends to be densely vegetated, the valley
floor is predominantly cleared of native vegetation punctuated with occasional
stands of native trees and pasture grasses (refer Figure 6.3 and Plate 6.2). Exotic
trees are found on property boundaries, driveway entries, and adjacent to farm
buildings and provide a contrast with the rest of the landscape.
The highway meanders through the valley in a series of curves which progressively
reveal the valley and the ranges to the road user. Pyes Creek Road intersects with
the highway 250m from the northern tie-in of the proposal. It crosses Deepwater
River and travels along the valley in a north-westerly direction and becoming
unsealed approximately 3km west of the junction with the highway and several
property access tracks and driveways connect to it. 3km north from the proposal,
Bolivia Siding Road connects with the highway and provides access to the old
township of Bolivia with several residential dwellings still remaining and access to
the disused Great Northern Rail Line. The result is a typical rural grazing scene,
one that is characteristic of the New England Tablelands.

Table 6.3: LANDSCAPE CHARACTER ZONE 2 IMPACT ASSESSMENT
Landscape Character Zone 2: Deepwater River valley
Sensitivity

Moderate

Magnitude

Low

Landscape Character Impact

Low to Moderate

The landscape character in this section is likely to contribute to higher exposure
of the ancillary works area however it is likely that the existing trees, adjacent the
highway, will act as a partial screen of the related infrastructure. The character of
the existing culturally modified landscape would remain, however new areas of
construction equipment will be evident during the construction phase. Table 6.3
provides a summary of the landscape character assessment.

Looking south
towards the Bolivia
Ranges

Sensitivity
As shown in Plate 6.2 the valley consistent with a pastoral landscape of rolling hills
largely cleared of native vegetation but punctuated by exotic landmark trees and
stands of mature native trees. Landscape character currently experienced by the
road user is a visually attractive rural landscape with features such as the Bolivia
Ranges and other raised topographic landmarks punctuating the journey. The
landscape character of this zone is an attractive rural setting, with an open valley
form, and therefore has a moderate sensitivity to the proposal.
Magnitude

Extent of works
LCZ1

Figure 6.3:

Landscape character zone 2 extent

Source: Department of Lands, RMS and SMM.

LCZ2

The limited area of the proposal in this zone would not substantially alter the
form of the valley. Additional visual emphasis would be created either side of
the Highway at the northern tie-in, through the reduction in the grassland areas
and introduction of heavy machinery and associated construction infrastructure.
Overall, though the magnitude of the proposal would potentially be Low due to
the limited time frame of the change as well as the limited scale of the ancillary
area in this zone as well as some screening for motorists provided by existing
trees.

Source: SMM.

Rural properties
in the Deepwater
River valley

Landscape Character Impact
The qualitative assessment indicates that the landscape character impact of the
proposal in this zone is likely to be Low to Moderate due to the Moderate
sensitivity to change of the precinct and the Low magnitude of the works.

Source: SMM.

Plate 6.2:

Landscape character zone 2 character images
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6.3

LANDSCAPE CHARACTER ZONE IMPACT SUMMARY

6.3.1 IMPACT SUMMARY

Table 6.4: LANDSCAPE CHARACTER ZONES IMPACT SUMMARY

The landscape character impact assessment of the proposal described above
represents a qualitative assessment of the two Landscape Character Zones.
OVERALL STUDY AREA IMPACTS
The predicted landscape character impacts for each zone reflect the
corresponding local conditions. They further reflect the scale of the proposal
within each zone’s setting.

LCZ

SENSITIVITY

MAGNITUDE

LANDSCAPE
CHARACTER IMPACT

Forested Bolivia Hill
Ranges

Moderate

Moderate

Moderate

Moderate

Low

Low to Moderate

LCZ 1:

LCZ 2: Deepwater
River valley

Overall, the proposal would have the most impact on the landscape character of
zone 1. The works in this zone, would take place in and adjacent to an established
road corridor as well as a steeply sloped valley but would likely impact on LCZ 2
during construction.
While it is expected that the works would improve safety for road users, the
impression of landscape character, and roadside scenery in general, from the road
users perspective would be altered. The road would be less responsive to the
physical alignment of the steep valley slopes however the long bridge span would
afford greater visual interaction with the immediate adjacent landscape features
of the Bolivia Ranges as well as provide opportunity for some views across the
Deepwater valley in the distance.
From the perspective of the road user including local property owners, freight
truck operators, tourists and cyclists, the impact of the proposed works would
also result in a low impact on the landscape character of LCZ 2: Deepwater River
valley, due to the low magnitude of the proposal.
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OVERVIEW

The potential visual impact of the proposal has been assessed in relation to a
number of key viewpoints. It is based on the existing pattern of land use and
development adjoining the works. The method of assessment involved:

Sensitivity

• Defining the scale or size, form and type of the proposal within the context of
the study area
• Establishing an estimated visual catchment, through desktop analysis and
ground truthing on site
• Identifying key viewpoints from where the proposal would be visible
• Assessing the level of potential visual impact on viewers at these viewpoints
from the proposal.

•
•
•
•

Magnitude
Magnitude of change to existing views refers to the nature and scale of the
proposal, and the extent and proximity of the view to the works. Magnitude
represents the contrast in scale, form and type of the proposal works to the
location and context to which it is to be placed. A high magnitude results
if the proposal works are of a major scale and are considered out of scale
or uncharacteristic of the existing visual character, or if there is considerable
modification to the existing landscape. A moderate magnitude would result
if the proposal works are prominent but not considered to be substantially
uncharacteristic with the existing visual character. A low magnitude results if there
is minimal alteration to the existing view and the works are of a scale and nature
that is consistent with the existing visual character.
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Magnitude

Distance between viewer and the works
The category of viewer such as resident, visitor or worker
The elements of the proposal that are visible
Importance of the view.

Moderate

• Residents who have existing attractive views that would be affected by the
proposal works
• Users of public open space where their attention is focused on the visual
landscape, for example, lookouts or other scenic natural areas
• Communities that place high cultural and historical significance on the visual
landscape.
Viewers with the lowest sensitivity are most likely to be:
• Employees focused on their work
• Motorists, particularly drivers, whose attention is focused on driving.
Impact
Impact is the combination of the magnitude and sensitivity rating in accordance
with the Impact Assessment Grading Matrix (refer to Table 7.1).
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High

Moderate

Low

Negligible

High impact

High to
Moderate

Moderate
impact

Negligible

High to
Moderate

Moderate
impact

Moderate to
Low

Negligible

Moderate
impact

Moderate to
Low

Low
impact

Negligible

Negligible

Negligible

Negligible

Negligible

High

Visual sensitivity includes the consideration of the perceived cultural and historical
values of the visual environment and the elements within it. Generally, viewers
with the highest sensitivity include:

Low

The magnitude of change to existing views and the sensitivity of the viewer has
been assessed for each of the chosen viewpoints (refer Table 7.1).

Sensitivity is the measure of the visual importance of the view and is dependent
on the following:

Negligible

7.3.2 VISUAL IMPACT ASSESSMENT METHODOLOGY

Table 7.1: ROADS AND MARITIME IMPACT GRADING MATRIX

Sensitivity

7.1

7.2

VISUAL CATCHMENT ZONES

The physical characteristics of the site and the nature of the existing road
corridor as well as the proposal itself define the visible area, or in other words the
catchment from which the works are potentially visible (refer Figure 7.1). This
visual catchment has been defined into three Visual Catchment Zones (VCZ)
based on geographic proximity to the proposal and include:
• Primary VCZ approximately 0 - 500 m
• Secondary VCZ approximately 500 m - 1.5 km
• Tertiary VCZ approximately 1.5 - 3+ km.

Source: Base map Department of Lands; additional base data provided by RMS; artwork: SMM.

Figure 7.1:

Visual Catchment Zones
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7.3

VIEWPOINT ASSESSMENT METHODOLOGY

Within the Visual Catchment Zones (VCZ), potential key viewpoints have
been identified and some of these viewpoints are representative of locations
including existing homesteads and property access roads that were unable to be
inspected during site investigations, however they have been identified as potential
viewpoints through desktop analysis.
Mapping & Imagery
The chosen viewpoints are assessed using the following methods:
• Desktop studies of aerial, cadastral and topographic mapping
• Field investigations and imagery (Plate 7.1).
Viewpoints assessment:
In measuring the impact of change, the following conditions are taken into account
Key Viewpoints:
• Distance between viewer and proposed works.
• Elevation change between viewer and proposed works
• A visual and desktop assessment made of the vertical & horizontal field of
view impacted on by physical features such as landform and vegetation
• An assessment made of the type of intervention made by the proposal into
the existing landscape.
Potential viewpoints:
• Distance between viewer and road
• Elevation change between viewer and road
• A desktop assessment made of the vertical & horizontal field of view impacted
on by physical features
• An assessment made of the type of intervention made by the proposed works
into the existing landscape.
Assessment conditions:

Source: SMM.

The assessments are collated in order to determine the impact of the proposal
against two primary viewing conditions:
• The impact upon users of the highway itself or other connecting roads
• The impact from private properties or other selected locations likely to be
accessed by viewers where they fall within the visual catchment.
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Figure 7.2:

Primary Visual Catchment Zone viewpoint locations
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7.4

PRIMARY VISUAL CATCHMENT ZONE

7.3.1 DESCRIPTION
An assessment of the terrain surrounding the proposed works has determined
the Primary VCZ as an approximate 500 m band around the site.
The definition of the zone is relevant for motorists and occasional cyclists who will
experience the proposal first hand while moving northbound and southbound on
the highway over the Bolivia Ranges. When heading north along the New England
Highway, motorists will commence the decent of the range through dense, mature
native vegetation which encloses the road on both sides. The proposal alignment is
straightened with approximately 1km of its length cut further into the side of the
escarpment. Large exposed rock cuttings punctuated by vegetation and granite
rock outcrops would be visible to motorists travelling along this section of the
highway. On the western side of the road the escarpment falls aways steeply with
only the canopies of native vegetation visible to motorists.
The new alignment progresses down the range for approximately 900m before
crossing over a 300m long balanced cantilever bridge which sits out from the
original alignment almost 60m. The experience of crossing the bridge, which falls at
a similar grade to the reset of the proposal, at approximately 8%, will contrast the
rest of the decent as it will be mostly above the vegetation and be enclosed on
both sides by bridge rail barriers.

When heading south along the New England Highway, motorists will commence
an accent of the Bolivia Range from the open pastoral landscape of the
Deepwater River valley. The highway rises rapidly from the valley and will
move up the range and motorists experience enclosed views looking uphill into
the trees with highway pavement more dominant. As with northbound travel,
motorists will move across the balanced cantilever bridge which is enclosed on
both sides by bridge rail barriers but which sits clear of the escarpment face up
to 60m with some glimpses across the narrow valley to the landscape on the
adjoining slope. After departing the bridge motorists again move through dense,
mature native vegetation which encloses the road on both sides.
7.3.2 VIEWPOINTS
Three key viewpoints have been identified within the zone due to proximity to
the proposal and their location relevant to the existing features (refer Figure 7.5).
General characteristics of each of these viewpoints are provided in Table 7.2.

150m after departing the bridge, the highway is located 25m out from the
existing alignment on a fill embankments 8m above the existing terrain. These
embankments are proposed to be revegetated with low shrubs and native
grasses and it is possible that motorists could have a view of the existing highway
pavement surface, to the south-east, which sits a little higher than the new
alignment. However there is potential for this surface to be partially rehabilitated
with shrubs and trees which would have the affect of reducing the visual impact
of the old alignment on this natural setting. A 5m wide maintenance access road
is located 65m downhill away from the proposal alignment and much of it will be
mostly screened from the new highway by existing vegetation, however there are
areas where limited vegetation will mean that is likely to be seen from the new
elevated highway which typically sits 18m above this access road.
After 600m the proposal ties into the existing highway on the valley floor and the
typical pastoral landscape features of the Deepwater River valley.
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V01

K

¬ Pavement wideing and berm feature and cutting
adjacent the carriageway and southern tie in with
existing New England Highway

¬ Long range views are limited by dense vegetation
which flanks both side of the highway
¬ Looking north-east down the new alignment and
bridge with views out over the Deepwater River
valley (refer Plate 7.2).
V02

K

¬ Intermittent long range views are limited by dense
vegetation which flanks the embankment side of
the highway

¬ Ancillary works area to the west of the current
road alignment in an open grassed paddock
partially screened by existing vegetation

OVERALL
RATING OF
VISUAL IMPACT

¬ Elevated position looking north down the
Bolivia Range along the New England Highway,
approximately 300m north of the southerly tie-in
of the proposal with the existing (refer Plate 7.1).

MAGNITUDE OF
VISUAL EFFECT

ELEMENTS OF PROPOSAL POTENTIALLY VISIBLE

VISUAL
SENSITIVITY

VIEW LOCATION & ASPECT

DISTANCE TO
PROPOSAL (M)

KEY (K) OR
POTENTIAL (P)

VIEWPOINT NO.

Table 7.2: PRIMARY VISUAL CATCHMENT ZONE IMPACT ASSESSMENT

¬ An existing sweep in the road is smoothed in the proposal leaving approximately 1m of residual road pavement
on the embankment/low side of the proposal.
0-200m

M

L

M-L

V03

K

KEY: Neg = Negligible

VL = Very Low

L = Low

¬ New bridge, including concrete pier and headstock,
parapets either side of the carriageway, guard rails,
rock lined drains and revegetated old highway
surface.

¬ The proposed bridge will sit within approximately 1m below the level of the existing road surface and as a
result of the bridge parapets the viewer is unlikely to see the existing pavement surface which has the potential
to be partially rehabilitated
0-200m

M

M

M
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Viewpoint 01 approximately CH 57,100 looking north

¬ The proposed bridge sits 35m above the valley below and will sit above the existing tree canopies and will
potentially afford long range views north out across Deepwater River valley.
¬ The proposed bridge projects out from the escarpment by as much as 60m and will potentially afford clearer
views of the natural escarpment and granite outcrops to the east and west.

¬ Pavement wideing and berm feature and cutting
adjacent the carriageway and southern tie in with
existing New England Highway
¬ Ancillary works areas to the east and west of the
current road alignment and partially screened by
existing vegetation

M-L = Medium Low

M = Medium

0-200m

M-H = Medium High

M

L

M-L

¬ A 2m wide road shoulder, as well as a 2m rock berm will extend into the cutting side of the road and this will
widen the road corridor on the high side. Trees do not enclose the corridor as tightly in this location, instead
grassed embankments and verges occur along the corridor which means that a widened carriageway will not
effect the driver experience greatly.
¬ Existing vegetation along the highway would potentially limit views of both ancillary works areas located close
to the northern tie-in with the existing. Provide strategic revegetation to supplement existing.

H = High

Source: SMM

Plate 7.1:

¬ A 2m wide exposed rock berm and 4.5m wide exposed rock cutting, at 2:1 grade, widens the road carriageway
on the high side and will mean that the vegetation does not enclose the road as tightly
¬ Road barriers located on the embankment side of the proposal are in keeping with the existing road furniture
language.

¬ Short range views of the topography and granite
outcrops are obvious on the high side of the
highway
¬ Lower elevation looking south back up to the
Bolivia Range 170m south of the northern tie in
with the existing New England Highway (refer
Plate 7.3).

DESCRIPTION / COMMENT

Source: SMM

Plate 7.2:

Viewpoint 02 approximately CH 57,700 looking north
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Source: SMM

Plate 7.3:

Viewpoint 03 approximately CH 58,600 looking south

7.5

SECONDARY VISUAL CATCHMENT ZONE

7.4.1 DESCRIPTION
The Secondary VCZ has been determined as an approximate 1km wide band
around the proposal works, between 0.5-1.5 km from the proposal.
This zone covers both the Bolivia Range and Deepwater valley however the
rugged terrain and dense vegetation of the range as well as no residences in this
area means that the important viewpoints to be considered are located in the
valley. There are two rural residences with property access roads as well as Pyes
Creek Road which are all relevant. to this assessment.
The junction of the Bolivia Station access road and Pyes Creek Road, at viewpoint
location four, will be experienced by the small numbers of Bolivia Station residents
and employees. A densely vegetated ridgeline which sits between the viewpoint
and the proposal limits direct views and that coupled with traffic movement
associated with a T-junction intersection means that it is unlikely that motorists will
see the proposal.
The residential property at viewpoint five is visually disconnected from the
proposal due to its lower topographic location and the intervening vegetation
associated with Brickyard Creek. However the vegetation can not be relied upon
for long term visual mitigation due to the risk of fire or drought destroying the
vegetation and hence some views of the proposal ancillary works areas may be
possible without existing vegetation cover. However, these ancillary works areas
are temporary and with mitigation treatments are likely to have little to no impact.
Views of the proposal from Pyes Creek Road may be experienced by very low
numbers of local traffic moving east from large rural farming properties to the
highway. A densely vegetated ridgeline which sits between the viewer and the
proposal restricts direct views and that coupled with speed of the vehicles means
that it is unlikely that motorists will see the proposal.
7.4.2 VIEWPOINTS
One key viewpoint and one potential viewpoint have been identified within
the zone due to proximity to the proposal and their aspect (refer Figure 7.6).
General characteristics of each of these viewpoints are provided in Table 7.3.
Refer Section 4 & 5 of this proposal for an outline of urban design and landscape
revegetation strategies and locations of proposed treatments.

Source: Base map Department of Lands; additional base data provided by RMS; artwork: SMM.

Figure 7.3:

Secondary Visual Catchment Zone viewpoint locations
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V04
K

V05

P

¬ The viewpoint is largely unaffected by the proposal
as it is mostly screened by both landform and
vegetation.

¬ Looking south towards ancillary works areas from
a slightly elevated hill slope.
Looking south-west from the private residence of
Lot 1 New England Highway. (refer Plate 7.5).
¬ Looking south towards the proposed works area.

KEY: Neg = Negligible

VL = Very Low

L = Low

New England Highway

¬ The viewpoint is largely unaffected by the proposal
as it is mostly screened by vegetation along the
banks of Brickyard creek and across the pastoral
grazing landscape.

M-L = Medium Low

M = Medium

M-H = Medium High

670

M

OVERALL
RATING OF
VISUAL IMPACT

Driveway entry to several residences within Bolivia
Hill Station property. (refer Plate 7.4).

MAGNITUDE OF
VISUAL EFFECT

ELEMENTS OF PROPOSAL POTENTIALLY VISIBLE

VISUAL
SENSITIVITY

VIEW LOCATION & ASPECT

DISTANCE TO
PROPOSAL (M)

KEY (K) OR
POTENTIAL (P)

VIEWPOINT NO.

Table 7.3: SECONDARY VISUAL CATCHMENT ZONE IMPACT ASSESSMENT

L

M-L

DESCRIPTION / COMMENT
¬ Landform and dense vegetation restricts the view of the proposal. In case new retaining walls or bridge abutment
areas are visible it will be important to provide strategic revegetation to supplement existing in these locations.

¬ Landform would partially limit view depending on exact viewpoint location.
800

H

L

M-L

¬ Existing vegetation associated with Brickyard Creek would limit the view of the proposed works areas. After
construction mitigation measures will ensure the proposal has a limited impact of this viewpoint.

H = High

Proposed ancillary works area
Proposal screened by ridgeline

Property access to Lot 1

Source: SMM

Plate 7.4:
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Viewpoint 04.
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Source: SMM

Plate 7.5: Location north of Brickyard Creek of the entry to private property with possible potential
views of the proposal

7.6

TERTIARY VISUAL CATCHMENT ZONE

7.5.1 DESCRIPTION
The Tertiary VCZ has been determined as an approximate 1.5 km wide band
around the proposal works, between 1.5-3 km from the proposal. Beyond this,
some potential longer-range viewpoints have also been assessed.
This zone captures rural residences of Bolivia Station and views from the existing
New England Highway.
As with the secondary VCZ, many of the residential buildings on Bolivia Station are
enclosed by vegetation, however this can not be relied upon for long term visual
mitigation due to the risk of fire etc destroying the vegetation and hence opening
up views of the proposal. A viewpoint, typical of those from the Bolivia Station
residence, was taken along the entry driveway into the property at a slightly
elevated position. However as the viewpoint is set well away from the proposal
and is visually disconnected as a result of an intervening ridgeline the impacts of
the proposal are considered to be minimal.
Views of the proposal experienced by motorists approaching the proposal
along the New England Highway from the north will be minimal. Higher speeds
combined with the long range of the views which are often interrupted by
roadside vegetation and landform features, will mean that little to none of the
proposal will be visible.
Other views of the proposal may exist, however due to the surrounding
topography and the distances involved, it is assumed the proposal would not
substantially impact on longer range views.
7.5.2 VIEWPOINTS
Two potential viewpoints have been identified within the zone due to proximity
to the proposal and their aspect (refer Figure 7.4). General characteristics of
each of these viewpoints are provided in Table 7.4.
Refer Section 4 & 5 of this proposal for an outline of urban design and landscape
revegetation strategies and locations of proposed treatments.

Source: Base map Department of Lands; additional base data provided by RMS; artwork: SMM.

Figure 7.4:

Tertiary Visual Catchment Zone viewpoint locations
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V06
K

V07

K

¬ The viewpoint will be largely unaffected by the
proposal as it is mostly screened by landform and
vegetation and is over 2km from the proposal.

¬ Looking south-west towards across rural
landscape towards the Bolivia range.
Slightly elevated ridgeline on the New England
Highway to the north-east of the proposal. (refer
Plate 7.7).

¬ The viewpoint is largely unaffected by the proposal
as it is screened by landform and vegetation and is
almost 2km from the proposal.

2010

L

OVERALL
RATING OF
VISUAL IMPACT

Elevated position on the main driveway to the Bolivia
Hill Station homestead. (refer Plate 7.6).

MAGNITUDE OF
VISUAL EFFECT

ELEMENTS OF PROPOSAL POTENTIALLY VISIBLE

VISUAL
SENSITIVITY

VIEW LOCATION & ASPECT

DISTANCE TO
PROPOSAL (M)

KEY (K) OR
POTENTIAL (P)

VIEWPOINT NO.

Table 7.4: TERTIARY VISUAL CATCHMENT ZONE IMPACT ASSESSMENT

L

L

VL = Very Low

L = Low

M-L = Medium Low

M = Medium

1670

M

L

M-L

M-H = Medium High

H = High

Source: SMM
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Viewpoint 06 - Bolivia Hill Station entry road

¬ The distance and limited extent of the proposal visible from this viewpoint means that any changes to the view
as a result of the proposal would be difficult to perceive at high speeds particularly when it is a small part of
wide and dynamic landscape.

Cuttings associated with
current highway alignment

Proposal mostly/ partially
screened by the ridgeline

Plate 7.6:

¬ Landform and dense vegetation obstructs the majority of the view of the proposal. If the new retaining walls
or bridge abutment areas are visible, it will be important to provide screening to supplement existing in these
locations.
¬ Landform and dense vegetation obstructs most of the view of the proposal.

¬ Looking south-west across the valley floor
towards the Bolivia Range.

KEY: Neg = Negligible

DESCRIPTION / COMMENT

Source: SMM

Plate 7.7:
proposal

Viewpoint 07 - Ridge line on New England Highway looking north-west towards the

NEW ENGLAND UPGRADE | BOLIVIA HILL | URBAN DESIGN REPORT AND LANDSCAPE CHARACTER AND VISUAL IMPACT ASSESSMENT - FINAL REPORT

7.7

ROAD USER VIEWS

7.6.1 DESCRIPTION
Road user views have been assessed in order to better understand the visual
changes which would be experienced as a result of the proposal. The views
and visual experience of road users need to be carefully considered in order to
promote a visually attractive, stimulating and safe experience for the motorist. The
relationship between road user views and urban design can improve this driver
experience and contribute to a ‘sense of place’.
The road user would encounter distinct visual experiences on the proposal, which
is summarised as follows:
• Enclosed forest experience within the Bolivia Range escarpment with fleeting
glimpses of vistas across farming land and vegetated areas
• Open views across farming land with rural infrastructure and rural buildings
• View of road surface transitions at the northern and southern tie-ins including
berm of cut rock
• New areas of revegetation
• Two residual section of the old highway alignment adjacent the new alignment.
7.6.2 VIEWPOINTS
For areas of the proposal comprising off-line sections of highway, a desktop study
has been utilised with a series of typical views assessed in order to prepare a
summary of the existing driving experience and indicate how these views would
be impacted.

• Larger cuttings and fill embankments, which may result in longer sight distances
• Wider cuts which may open up views
• Residual pavement of the old highway alignment.
Bridge
The road user experience on approach to the bridge and across it would
comprise broader views across the Bolivia Range valley out to rural valley beyond
due to the elevated bridge span which sits clear above the existing vegetation.
As well, the straightened alignment of the highway which sits out from the
escarpment face allows motorists clearer views of the exposed granite outcrop
features which are significant in the region.
Whilst longer view distances would be experienced when moving across
the bridge there would be a corresponding reduction in detailed vegetation
foreground views due to the bridge rail barrier infrastructure and wider road
corridor.
Deepwater River valley

Source: SMM

Plate 7.8:

Southern tie-in

Plate 7.9:

Northern tie-in

The road user experience across the valley will for the most part remain
unchanged due to minimal works to the road in this area. There will be a
temporary works area adjacent the highway which will accommodate heavy
machinery, stockpiles and associated construction infrastructure however existing
dense tree stands and revegetation at the later phase of he project will help to
minimise the impact of these to the road users.

Tie-ins
The road user experience at the northern and southern tie-ins would be
moderately impacted by the proposal. This would be the result of a widened
road corridor with additional vegetation loss and exposed rock cuttings. Also
as a result of the new alignment deviating from the current alignment residual
pavement is left adjacent the new alignment.
Forested Bolivia Ranges
The road user experience within the forested sections would be similar to the
existing highway condition, in that the forest would visually enclose the road. This
enclosure would be widened however due to:

Source: SMM
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7.8

SUMMARY OF VISUAL IMPACTS

7.7.1 SUMMARY OF VISUAL IMPACT RATINGS

7.8.1 OVERALL STUDY AREA IMPACTS

The visual impact assessment of the proposal described above represents a
qualitative assessment based on Visual Catchment Zones, long-range viewpoints
and road users of the proposal. Table 7.5 summarises the assessment results:

The proposal would have an impact on views in and around the study area. While
the works, for the most part, are to take place in an established road corridor, they
would impact on all Visual Catchment Zones (VCZ) to some degree, with the
greatest impact being on motorists within the Primary VCZ and the Deepwater
River valley.

Table 7.5: VISUAL IMPACT ASSESSMENT SUMMARY
VCZ
Primary Zone:
0-500 m

#

SENSITIVITY

MAGNITUDE

VISUAL IMPACT

1

Moderate

Low

Moderate to Low

2

Moderate

Moderate

Low

3

Moderate

Low

Moderate to Low

Secondary Zone:
500 m - 1.5 km

4

Moderate

Low

Moderate to Low

5

Moderate

Low

Moderate to Low

Tertiary Zone:
1.5 km - 3+ km

6

Low

Low

Moderate to Low

7

Moderate

Low

Moderate to Low

From the road users perspective, the proposal would be less responsive to the
physical features of the landscape. When combined with vehicle speed this would
reduce the viewing time of landscape features, which are distinct in this region.
The proposed cuttings provide an opportunity to reveal the underlying geology
of the area while the new bridge would afford sweeping views of the Deepwater
River Creek valley and existing exposed granite outcrops when driving north, and
the topography and dense vegetation of the Bolivia Ranges when driving south.
Therefore, the overall visual impacts would be moderate to low depending on
the range from which the proposal is viewed as well as the component of the
proposal that is being viewed. These can be broadly described as follows:
• Views within the Primary VCZ of new exposed rock cutting faces, new
bridge infrastructure features, adjusted road pavement and additional safety
barriers would have a moderate impact as many of these features are already
experienced by the road users but the alignment of these features will be
different.
• Views from Secondary VCZ viewpoints of ancillary works areas are temporary
and after mitigation measures are adopted are unlikely to have little impact.
Retaining walls and bridge abutments will likely have moderate to low impact
as a result of the distance from the viewer and screening by existing landform
features and vegetation.
• Visual impacts from the Tertiary VCZ of retaining walls and bridge abutments
will likely have low impact as a result of the distance from the viewer and
screening by existing landform features.
Refer Section 4 & 8 for urban design principles and mitigation strategies.
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8 MITIGATION MEASURES
& CONCLUSIONS
8.1

Overview

76

8.2

Mitigation Measures

76

8.3

Conclusion

76

75

8.1

OVERVIEW

In order to generate a proposal outcome that integrates the engineering and
performance objectives with urban and landscape design objectives, a two-stage
process has taken place:
• Iterative engineering and urban design running in parallel, which optimises the
integration of the road elements into the landscape.
• Development of mitigation measures to further reduce the impacts of the
proposal’s road and associated structures and elements on areas adjoining the
road corridor.
This process aims to produce a design outcome that has high visual quality,
whilst also satisfying technical requirements. In order to achieve this, a range of
mitigation measures must be incorporated into the proposal during the various
stages of design, construction and ongoing maintenance.
These measures, when considered in combination and when implemented at the
various stages, provide a robust urban and landscape design solution that protects
and enhances the existing landscape character and visual quality of the Bolivia hill
ranges.

8.2

MITIGATION MEASURES

Mitigation measures are treatments that are recommended to reduce the impact
of the proposal. They include ways to lessen the visual effect of the proposal itself
and also to identify treatments near critical view areas to reduce the visual impacts
of the proposal.
Mitigation measures also aim to reduce impacts on existing landscape character
through consideration of existing site features, cultural and environmental heritage.
These mitigation measures are also designed to improve environmental conditions
or lesson the physical impacts on the environment.
Therefore it is possible to implement these measures across all facets of the
proposal, particularly road elements design, earthworks design and revegetation
methodologies.
Table 8.1 summarises the means by which the mitigation measures would be
incorporated into the proposal.
Refer to Section 4 of this report for urban and landscape strategy plans and
concept plans for graphic representation of these recommendations.
Refer to Section 5 of this report for landscape implementation strategies to assist
with visual impact mitigation..

8.3

CONCLUSION

The proposal for the adjusted alignment of the New England Highway would
involve the construction of a new road and bridge within a valued bushland setting
involving substantial earthworks and structures, the introduction of new roadside
elements and the removal of some existing vegetation. The proposal would tie in
to the existing highway in two locations combined with the new bridge across the
Bolivia Hill valley will provide a more streamlined and safer driving experience on
this section of the New England Highway.
The urban design principals and objectives take into account both the Bolivia Hill
Range area and Deepwater Creek valley and surrounds. The incorporation of the
proposal elements and the landscape treatments would assist with the proposal
integrating with the existing landscape character areas.
The proposal would impact the existing character of the place, however these
changes are consistent with other sections of the New England Highway
northern region and are to be expected from a proposal of this type. Mitigation
measures, once implemented, would assist in reducing local resident and road user
awareness of these changes.
Overall the proposal would have moderate visual impact when viewed from
locations within 500 m from the works, with substantially less impact from
viewpoints further afield. The road user experience would be improved in terms
of safety, uniformity and views due to elevation above existing vegetation and
position away fro the existing escarpment.
The proposal fulfils the identified urban design objectives and principles, when
assessed in combination with the proposed mitigation measures.
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Table 8.1: SUMMARY OF MITIGATION MEASURES
STRATEGY & ISSUE

STAGE

RECOMMENDATION

RATIONALE

Quality of structures:

Design

¬ The proposed bridge across the Bolivia Hill valley would be designed to the standard assigned to
this category of bridge as defined in the RMS Bridge Aesthetics guidelines

¬ The proposed bridge over the Bolivia Hill valley, whilst only partially visible from the road user
perspective would be highly visible from several local viewpoints.

¬ The bridge structure is to be well-integrated into adjacent landform so that it appears as an
extension of the landform.

¬ The bridge would be designed to complement other bridges on this section of the New England
Highway in the souther region so that a level of visual consistency is attained.

¬ Construction work zones are to be limited to existing grass/ pastoral areas

¬ Impacts to existing gully invert to be minimised to allow the protection of existing riparian
vegetation, establishment of new vegetation and protection of habitat

¬ The new bridge across Bolivia Hill valley
would be a large structure but is unlikely
to be visible from local viewpoints which
are rare and difficult to access.

Construction

¬ Concrete formwork is to be a high quality, with parapets precast or cast-in situ and piers formed
with accurate tapers and clean edges.

Integration of earthworks design with
existing landform:
¬ The proposal would involve earthworks
including cuttings, fill embankments and
retaining walls to achieve the necessary
horizontal and vertical alignments.

Retention of existing vegetation:

¬ Quality construction techniques and outcomes improve the overall perception of the bridge from
the road.

Maintenance

¬ Bridge maintenance is to be provided for in terms of sufficient access to bridge bearings in
accordance with RMS requirements in order for the bridge to be maintained correctly. Bridge
access is to be well-integrated into the bridge abutments.

¬ High quality construction, materials and visual attractiveness of the bridge structure would reduce
likelihood of vandalism, increase longevity of structure.

Design

¬ The potential visual impact of these earthworks can be minimised by careful design that integrates
with adjoining landform

¬ Integration of existing and proposed landform provides a more visually appealing urban design
outcome and reduces visual abruptness of the proposal.

¬ This would be achieved through rounding of the top of cut batters, tailing-off of cut batters and a
gradual flattening of grades at ends of fill embankments in order to avoid sharp transitions at ends.
Construction

¬ Retaining walls would be constructed of precast units in order to minimise the construction
footprint and removal of existing vegetation. Provide screen planting below walls and utilise visually
recessive materials in order to minimise visual dominance.

¬ Construction techniques would be in accordance with design so that urban design and visual
impact mitigation objectives are met.

Maintenance

¬ Ensure access to the wall is provided for so that the wall and wall materials can be maintained.

¬ Maintenance of structures improves longevity of the structure and the overall perception by road
users and local residents.

Design

¬ Design the proposal to avoid impact to prominent trees and vegetation communities where
possible

¬ Retention of existing vegetation greatly assists with integrating the new work with the existing
landscape, hence reducing visual impacts of the proposal

¬ Existing threatened species are to be retained an protected in the Bolivia Range valley

¬ Retention of existing vegetation also helps contribute to biodiversity.

¬ The proposal would involve the
removal of some relatively small areas
of vegetation likely to be visible from
the road and unlikely to be visible from
surrounding viewpoints.

¬ Retaining walls and batters to be steepened to grades suitable for the proposed surface treatment
in order to minimise the overall footprint of the proposal
¬ Design water quality structures and drainage lines to avoid existing vegetation where possible.
Construction

¬ Work areas to be clearly defined, managed and supervised to ensure vegetation loss is minimised.

¬ Construction activities can increase impacts on existing vegetation where improperly managed.

Maintenance

¬ Clear zones to be kept to the minimum required in order to allow regeneration to occur,
particularly in parts of the proposal where regeneration would assist with screening.

¬ Occasionally local or regional clear zone requirements may vary from standard RMS procedures.
Existing precedents may be considered where adopting the minimum clear zone requirements
would assist with establishment and regeneration.
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SUMMARY OF IMPACT MITIGATION MEASURES (continued)
STRATEGY & ISSUE

STAGE

RECOMMENDATION

RATIONALE

Revegetation and planting methodologies
and contingencies:

Design

¬ Utilise a series of methodologies to ensure best outcomes in specific locations eg. grassland in
Deepwater Creek valley and shrub and tree planting in the Bolivia Range.

¬ Revegetation methodologies have been designed to make use of local conditions and the limited
availability of materials.

¬ The proposal would involve areas of
planting and revegetation.

Construction

¬ Existing vegetation where removed to be re-used on the proposal in the form of mulch added to
planting and areas; and coarse woody debris used creek lines (downstream of structures).

¬ Contractor education on specialised revegetation methodologies is critical from the outset of the
construction phase of the proposal
¬ Consultation with the community is also critical so that Day 1 and long-term revegetation success
expectations can be managed.

Maintenance

¬ Discuss specific maintenance procedures with RMS teams early so that regimes are specific to the
revegetation methodologies employed

¬ Maintenance regimes (or lack of maintenance in some instances) is critical to ongoing success of
the revegetation methodologies employed on the proposal.

¬ Raise awareness that revegetation methods may take time and would not provide Day 1 impact in
locations where this method is utilised.
Minimisation of road furniture and signage:

Design

¬ Fencing, barriers and signage would be
required as part of the proposal and
have the potential to clutter the visible
landscape.

Use of “soft engineering” and well-integrated
drainage facilities:

¬ Views are important to local residents
and provide interest to road users.

¬ Barriers would be ‘W’ beam due to spatial constraints and safety requirements.
Construction

¬ Look for opportunities to minimise designed signage, particularly where changes to the alignment
have occurred during construction.

¬ Reduction and integration of these elements helps to reduce visual clutter.

Maintenance

¬ Maintain signage and other furniture elements in good order so that the road remains wellpresented and a reflection of the local community.

¬ High quality materials and visual appearance of roadside elements would reduce likelihood of
vandalism, increase longevity and encourage local ‘ownership’.

Design

¬ Visible roadside channels and median channels would be vegetated or rock lined

¬ Drainage channels would be designed to visually integrate with their surroundings as much as
possible.

¬ Concrete lined channels would be avoided as much as possible. Where they are to be used, the
concrete would be coloured and/or heavily roughened.
¬ Prepare drainage prototypes off-site or in non-visible areas.

¬ Establish criteria for drainage linings that are acceptable from a visual perspective.

Maintenance

¬ Maintain drainage structures where required noting that revegetation and darkening are
emphasised as a positive outcome from an urban design perspective.

¬ Ongoing settling-in and weathering would assist with visual integration.

Design

¬ Planting of grassland in Deepwater River valley would afford vistas to rural landscapes.

¬ Local views assist with creating a ‘sense of place’ for the road user
¬ Maintaining local vistas assists with retaining existing cultural landscape values.

Construction

¬ Ensure trees and revegetation areas are in conformance with the drawings and look for
opportunities to ‘ground-truth’ planting locations for further adjustment.

¬ Existing site features not always exactly replicated in site surveys.

Maintenance

¬ Maintain important vistas during maintenance regimes

¬ Regeneration would occur within landscape revegetation areas and these areas would evolve over
time.

¬ Do not remove revegetation associated with screening or headlight glare unless within clear zones.
Retention of local transport connections:

Design

¬ Maintain connectivity principles throughout design development.

¬ Local connectivity is critical to maintaining
local community functions and activities.
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¬ Reduction and integration of these elements would help to reduce visual clutter.

¬ Bridge barriers would be a half ‘Type F’ with a double rail which would continue along the top of
the retaining walls

¬ Drainage structures would be required
to drain the proposal and protect existing
Construction
environmental systems.

Retention of vistas and visual links between
local landmarks and elements:

¬ Signage locations are to be coordinated with other roadside elements including structures,
furniture, fencing and landscape treatments
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¬ Ensure local residents can easily access their properties and maintain local road network.

