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Executive summary

New South Wales Roads and Maritime Services is upgrading the Pacific Highway between
W oolgoolga and Ballina in northern New South Wales. This upgrade will increase the carriage
way from two lanes to a divided four lane carriageway.

CMC Group was engaged to construct Section 2 of the Woolgoolga to Ballina Pacific Highway
upgrade, from Halfway Creek to Glenugie. Ecosure Pty Ltd have been assisting CMC since
April 2015 to meet and where possible, exceed, their environmental management
responsibilities for this upgrade. As part of these works, Ecosure monitored nest boxes and
other artificial structures for fauna. This report provides the results of this monitoring program
from February 2016 to December 2016.

Microbat structure monitoring for microbats occurred quarterly as per the approved
management plan. Ecosure monitored five times during the year, with an additional monitoring
period in November. This was part of Ecosure internal quality assurance audit. Monitoring
encompassed boxes installed in 2014 as well as a number of culverts, including control sites
away from the clearing for the road (at Bebo Arch).

Boxes attached to the Halfway Creek bridge were occupied by the threatened large-footed
myotis (Myotis macropus) during all periods of monitoring, this species is listed as vulnerable
under the New South Wales Threatened Species Conservation Act 1995. Bent-wing bats
(Miniopterus sp.) were also observed at control sites. Apart from these areas, uptake of built
microbat structures was low. It is recommended that a review of the location/orientation of
boxes is undertaken prior to the next scheduled monitoring event (Summer 2017).

Nest box monitoring is required during summer and winter months throughout construction
activities. The first round of nest box monitoring occurred in February and March 2016
(summer) with the second round in August 2016 (winter). Both monitoring events were of 70%
of installed nest boxes (159).

Eighteen individuals comprising of three species were recorded across the two monitoring
events in eleven nest boxes; with one box found to contain a pair of squirrel gliders. Forty-
eight nest boxes out of 159 (30%) showed evidence of occupancy (excluding evidence of pest
or spider species).

The remaining 30% of nest boxes (90) were installed in September 2016 and will be monitored
from 2017. Nest boxes will be well-established and should provide optimal occupancy results.
Maintenance of boxes was minimal with only minor occurrences of damage, while occurrence
of pest species (wasps, honeybees and termites) occurred in only four (2.5%) of the nest
boxes over both monitoring events
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Glossary, acronyms and abbreviations

CEMP
FFMP

GIS
HC2G
MCoA
MMP

NBMP

NSW
PMP

Roads and
Maritime

TSC Act
W2B

Construction Environmental Management Plan

Appendix B2 of the Construction Environmental Management Plan:
Construction Flora and Fauna Management Plan — Halfway Creek to Glenugie
Pacific Highway Upgrade (CMC 2015)

Geographic Information System
Section 2 of the Pacific Highway Upgrade from Halfway Creek to Glenugie
Minister of the Environment’s Conditions of Approval

Woolgoolga to Glenugie Pacific Highway Upgrade: Microbat Management
Plan Section 1 and 2 (Geolink 2014)

W2B Pacific Highway Upgrade Habitat Tree Assessment and Nest box
management plan for Seciton 2 — Halfway Creek to Glenugie — Final (Ecosure
2014).

New South Wales
Project Management Plan
Roads and Maritime Services

NSW Threatened Species Conservation Act 1995
W oolgoolga to Ballina
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1 Introduction

1.1 Background

New South Wales Roads and Maritime Services (Roads and Maritime) are upgrading the
Pacific Highway between Woolgoolga and Ballina in northern New South Wales. This upgrade
will increase the carriage way from two lanes to a divided four lane carriageway.

The CMC Group was engaged by Roads and Maritime to construct Section 2 of the
Woolgoolga to Ballina Pacific Highway upgrade, from Halfway Creek to Glenugie (HC2G).
Ecosure Pty Ltd (Ecosure) have been assisting CMC since April 2015 to meet and where
possible, exceed, their environmental management responsibilities for this upgrade. Ecosure
was engaged by CMC to interpret various threatened species management plans and to
undertake ecological monitoring during construction, from February 2016 to December 2016.

1.2 Objectives and scope

The project objective was to undertake monitoring of threatened microbat artificial habitat
(including bat boxes and culverts) and installed nest boxes, as per the approved management
plans developed as part of the planning and construction of Section 2 of the W2B upgrade.

The key components of the scope for this project were to:

a) Review construction monitoring requirements of both the Threatened Microbat
Management Plan (MMP) and Nest Box Management Plan (NBMP) for Section 2 of the
W 2B Pacific Highway upgrade (Halfway Creek to Glenugie).

b) Implement the approved monitoring program required during the construction phase until
December 2016. Specifically, monitoring was undertaken as follows:
- quarterly microbat monitoring

- biannual monitoring of bat boxes (occurring twelve months after installation followed
by summer and winter census)

- monitoring of nest boxes and maintenance in accordance with the NBMP and the
Construction Environment Management Plan (CEMP).

c) Provide a report that summarises the results of the above monitoring.

Ecological Monitoring Annual Report 2016 — Section 2 W2B Pacific Highway Upgrade ecosure.com.au | 1
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2 Methods

2.1 Literature review
Key background information and databases were reviewed including but not limited to:

previous reports relating to species management including the MMP and NBMP

. CEMP, especially Appendix B2: Construction Flora and Fauna Management Plan —
Halfway Creek to Glenugie Pacific Highway Upgrade (FFMP)

. refereed journals on nest box occupation/uptake.

Following the literature review, field maps were produced with key background information
and requirements.

2.2 Ecological monitoring program

2.2.1 Microbat box installation

Prior to Ecosure’s project involvement, 19 microbat boxes were installed within the project
area, including 12 boxes near Bebo Arch (MMP 17-28), two boxes under Halfway Creek
Bridge and five in trees surrounding Halfway Creek (MMP1 - MMP5) (Geolink 2014).

In accordance with the Microbat Management Plan (GeoLink 2014), a range of microbat box
designs were used to increase chances of uptake, account for differing species preferences,
address seasonality and thermoregulatory considerations and the fact that bats are known to
regularly change roost locations. Designs included:
two-chambered tree mounted
. three-chambered tree mounted
. four-chambered hanging

. four-chambered tree mounted

. lattice-style under Halfway Creek bridge.

2.2.2 Microbat structure monitoring

Nineteen nest boxes and four drainage structures (culverts) were inspected quarterly during
the 2016 monitoring program as well as an additional inspection carried out as part of
Ecosure’s internal quality assurance audit. The drainage structures were included in the
monitoring due to being medium to high conservation/habitat values for microbats (GeoLINK
2014) (Table 1). Three control sites (Structures 40, 66 and 67) were also monitored at Bebo
Arch, to the north of the project.
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Table 1 Drainage structures within Section 2 (taken from Geolink 2014)

Chainage | Reference No. (Identification) Feature Type \C/gruseervation/Habitat
20,665 25 (Halfway Creek Culvert) RCBC High
21,000 Halfway Creek Bridge Bridge Medium
(plus two bat boxes)
29,360 32 (Bebo Arch) ARCH High
30,160 40 RCBC High

2.2.3  Nest box monitoring

Nest box monitoring occurred in summer and winter months throughout construction activities,
as per the NBMP. The first round of nest box monitoring occurredin February and March 2016
(summer) and included monitoring of 70% of installed boxes. The second round of monitoring
occurred in August 2016 (winter) and also included monitoring of 70% of installed nest boxes
(Table 1) (Figure 1).

Nest boxes were monitored by a team of three, consisting of a qualified ecologist and two
wildlife field officers. Monitoring was conducted through the use of extendable poles (Jameson
poles), fitted with an inspection camera as well as through tree climbing (by trained and
experienced tree climber and spotter) when required (Plates 1 and 2).

Each nest box was visited and evidence of use recorded. This could include:
occurrence of a native animal or pest species within the nest box

. occurrence of nesting material, scats, feathers etc.

During each monitoring event, any minor maintenance issues were recorded and where
possible addressed on site. Any pest animals were also removed and the box cleaned when
required.

As an additional aid to determine occurrence, double sided tape was attached to the entrance
of 28 nest boxes of various sizes during the summer (March 2016) monitoring event. Tape
was then collected during the winter monitoring event and checked for hair. Any hair found
was identified. This method assisted in identifying mammals moving in or out of the nest box
entrance, even if not currently present (Lindenmayer et al. 2009).
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Plate 1 Nest box inspection using Jamieson poles

2.3 Timeframes and status

Y

Plate 2 Nest box inspection through tree climbing

Monitoring and maintenance of drainage structures and nest boxes were completed as per
the following table (Table 3).

Table 2 Monitoring and maintenance schedule for nestbox and microbatstructure monitoring (adapted from
Ecosure 2014 and Geolink 2014)

M { acti Year 1 | Year 2 R ibilit Monitoring Status of
anagement action 2015 5016 esponsibility frequency completion

Pre-construction

Microbat monitoring v Contractor N/A Completed

Implementnestbox v RMS N/A Completed

managementplan

Construction

Microbat monitoring — Contractor (Ecosure) |Quarterly Completed

four drainage structures

and bat boxes

Commission v RMS N/A Completed

construction ofnest

boxes

Installation of 70% nest v Contractor (Ecosure) |N/A CompletedinJune

boxes — pre-clearing 2015

Installation ofthe Contractor (Ecosure) |N/A Completedin

remaining 30% ofnest
boxes - postclearing

Nestbox monitoring

September2016

Contractor (Ecosure)

Summer and winter

Ecological Monitoring Annual Report 2016 — Section 2 W2B Pacific Highway Upgrade

Summer monitoring
completed in March
2016

Winter monitoring
completedin
August 2016
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3 Results

3.1

Microbat structure monitoring

Nineteen nest boxes (Table 4) and four drainage structures (Table 5) were inspected during
the monitoring program. Detailed results are shown in Appendix 1.

Table 3 Microbat monitoring results —nestboxes

Monitoring Number of Location of Scientific Common name Number of
event nest boxes nest boxes name individuals
containing containing
microbats microbats
March 2016 2 2 boxes under Myotis macropus| Large-footed myotis [>10 in each
Halfway Creek box
Bridge
August 2016 2 2 boxes under Myotis macropus| Large-footed myotis |>10 ineach
Halfway Creek box
Bridge
October 2016* 2 2 boxes under Myotis macropus| Large-footed myotis |2
Halfway Creek
Bridge (new?) 17 inlarge box
November 2 2 boxes under Myotis macropus| Large-footed myotis |Nothingin
2016 Halfway Creek originally
Bridge (new*) installed boxes,
onlyin new
boxes under
Halfway Creek
Bridge
December 2 2 boxes under Myotis macropus| Large-footed myotis |Nothingin
2016 Halfway Creek originally
Bridge (new*) installed boxes,
onlyin new
boxes under
Halfway Creek
Bridge

*two lattice-style microbatboxeswere moved from the old Halfway CreekBridge to the new Halfway CreekBridge.

One nest box (MM19) has fallen down (possibly damage by termites). Culverts were also
monitored as per the MMP (Table 4).

Ecological Monitoring Annual Report 2016 — Section 2 W2B Pacific Highway Upgrade
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Table 4 Microbat monitoring results — culverts

Monitoring | Number of | Location of Scientific name | Common name Number of
event structures | structures individuals
containing | containing
microbats microbats
March 2016 |2 Between the culvert | Myotis macropus | Large-footed myotis| 4
joins under Halfway
Creek Bridge
Between the culvert | Myotis macropus | Large-footed myotis| 5
joins under Bebo
Arch bridge Miniopterusspp | Bent-wing bat 2
August 1 Between the culvert | Myotis macropus | Unidentified >5
2016 joins under Bebo (probable) (probablylarge-
Arch bridge footed myotis)
October 0 Evidence only n/a n/a n/a
2016 (guano— Bebo
Arch bridge)
November |0 N/A
2016
December |0 N/A
2016

Plate 3 shows large-footed myotis found in the lattice nest box under the Halfway Creek

Bridge.

Plate 3 Large-footed myotis in lattice nestbox at
existing Halfway Creek bridge

The large-footed myotis (Myotis macropus) and both possible bent-wing bat species (either
Miniopterus australis or Miniopterus schreibersii oceansis) are listed as vulnerable under the
Threatened Species Conservation Act 1995.

Ecological Monitoring Annual Report 2016 — Section 2 W2B Pacific Highway Upgrade
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3.2 Nest box monitoring

The first round of nest box monitoring occurred in February and March 2016 (summer) and
the secondround of monitoring occurred in August 2016 (winter). Both monitoring events were
of the 70% of installed nest boxes (Table 5; Figure 2) (Detailed results for every box are shown

in Appendix 2).

Table 5 Summaryof nestbox monitoring results

Monitoring | Number Number of | Number of | Percentage Species presentwithin nest boxes
event of nest nest boxes | nest boxes | showingsigns
boxes containing | showing of use by non- | Scientific Common | Number of
surveyed | native evidence pestspecies [name name individuals
species of
occupancy
(excluding
pests)
Summer 156* 10 12 14% Trichosurus [common |6
2016 vulpecula brush tail
possum
Acrobates feathertail |4
pygmaeus glider
Petaurus squirrel 4
norfolcensis | glider
Winter 2016 (159 2 40 26% Petaurus squirrel 4
norfolcensis | glider

*four nest boxes were not monitored during summer monitoring but were inspected during winter monitoring event.

Eighteen individuals consisting of three species were recorded in 11 nest boxes, with one box
containing two squirrel gliders during both monitoring events (Tree tag #120, could be the
same individuals). Forty eight nest boxes (30%) were occupied or showed evidence of
occupancy in at least one of the two monitoring events (excluding evidence of pests) .
Evidence of occupancy was determined through presence of nests, leaf litter, bark, scats etc
inside the box, as well as scratches or bite marks in and around the boxes (Plate 5). Eucalypt
leaves are usually associated with glider nests (e.g Law 2014). Double-sided tape revealed
the presence of two squirrel gliders in apparently empty boxes (Appendix 2).

Pests or evidence of pests were found in four boxes over the two monitoring events (three in
summer and one in winter) (one termite nest, two mud wasp nests and evidence of honeybees
in one box). All pest species or evidence was removed. Spiders or webs occurredin five boxes,
which may be a deterrent for some birds or mammals, but is not considered a pest species as
such.

Ecological Monitoring Annual Report 2016 — Section 2 W2B Pacific Highway Upgrade ecosure.com.au | 16
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Plate 4 Two sugar gliders (Box#120,winter 2016) Plate 5 Evidence of occupancy example (Box#3, winter
2016)

Plate 6 Feather-tail glider (summer2016,in Plate 7 Common brushtail possum (Box#7, summer
Aluminium/Polystyrene composite) (Box #94) 2016).

Squirrel gliders were the most commonly encountered species (eight individuals were
recorded, although it is possible that one box contained the same individuals in both
monitoring events), and evidence of their presence was also most common. Evidence of
occupancy was also usually consistent with glider use for the majority of boxes (Plate 5).

This species is listed under the TSC Act as vulnerable. Feather-tail gliders and common
brushtail possums are protected under the National Parks and Wildlife Act 1974, but are not
considered to be of conservation significance.

Pest species were found in four nest boxes (mud wasps, honeycomb and termites), with
spiders found in a further five nest boxes over both monitoring periods.

W eather conditions for all monitoring periods are shown in Appendix 3.
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4 Discussion

4.1 Microbat monitoring

Uptake of microbat boxes was generally low, with animals primarily confined to lattice-style
boxes underneath both the old and new Halfway Creek bridges (see Ecosure 2017 [in prep]
for more details on the new boxes installed within the new bridge). Microbat boxes have been
installed since 2014, and so are well-established, however, microbats are notoriously slow to
take up nest boxes, with some species taking up to three years to utilise a box (e.g. Tweed
Valley Wildlife Carers n.d).

There are many variables associated with roost box uptake, such as varying microclimate
requirements (between species and seasonally within species). In other studies, large-footed
myotis have been shown to use both hanging roost boxes and lattice-style boxes. For
example, myotis were reported to regularly use both styles in and around the study area (Silver
and Lloyd 2014).

Hanging boxes were initially installed as temporary habitat in the interim between demolishing
an old culvert (Myotis habitat) and constructing the replacement culvert. After the new culvert
was constructed and lattice-style boxes installed, Myotis continued to use both types of boxes
(December 2012 — April 2014). However, during the four most recent monitoring events in
2016, hanging boxes have not been occupied, which suggests some preference in this
instance for either the lattice-style box or the location of these lattice boxes. As such, it is
recommended that lattice-style boxes are provided for this species in future projects. A variety
of boxes of different designs should continue to be provided when targeting a range of
microbat species, and also account for seasonal variation of roosting requirements within
species (including large-footed myotis).

Large-footed myotis and bent-wing bats were recorded in the cracks within the culverts at
Bebo Arch during March and August surveys, with evidence of occupancy recorded in
October. It is possible that these cracks are less attractive to bats during warmer months.

4.2  Nest box monitoring

Over both summer and winter monitoring events, 30% of boxes showed signs of use or had
an individual within the box. During summer monitoring, occupancy was higher than winter (10
vs 2 boxes), but overall evidence of use was lower (14% vs 26%), possibly just because winter
monitoring occurred later, giving longer for boxes to be used and for nesting material to
accumulate. The low number of individuals present during winter may be due to a local
flowering event approximately 1-2 km to the south, where there was an abundance of banksia
flowering. Animals may have temporarily moved to take advantage of this event and so there
was evidence of recent use but no animals. It is also possible that animals retreated to more
thermally favourable locations during the cold winter months. Eleven out of 12 occupied nest
boxes were wood, with one feathertail glider utilising a composite box (Appendix 2; Plate 6).
This is a low rate of occupancy compared with the number of composite boxes (28 of 159, or
18%). If occupancy was similar to the wooden boxes, approximately eight composite boxes
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should be occupied or show signs of occupancy.

Comparing these results to a recent study on the effect of entrance size, tree size and
landscape context on nest box uptake by Le Roux et al. (2016) shows some interesting
preliminary comparisons. More powerful conclusions should be possible after two or more
years data are collected.

Le Roux et al. (2016) monitored their nest boxes up to ten times over two years from 2013
and found uptake of 69%, significantly greater than the current results. However, Le Roux et
al. (2016) note that they had no rare or threatened fauna occupying nest boxes, in contrast to
the current study, where the most commonly encountered species was the squirrel glider,
listed as vulnerable under the TSC Act.

Le Roux et al. (2016) also found a greater occurrence of pest species than the current study.
Honey bees occupied 14% of nest boxes in reserves, with exotic birds presentin 17% of boxes
(Le Roux et al. 2016). The current study had just one box with termites, two with mud wasp
nests and one with evidence of honeybees. No pest birds were detected. It is possible that
over time, and with a greater number of nest boxes to monitor next year, pest species
occupancy may increase.
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5 Recommendations

Further monitoring of both microbat and nest boxes are recommended to occur in 2017, as
per the schedule from the MMP (Geolink 2014) and NBMP (Ecosure 2014) (summarised in
Table 6). The green indicates the completion of monitoring and maintenance component.
Post-construction monitoring will occur in summer and winter months for six years (until the
end of 2023).

It is recommended that the layout and direction of microbat boxes are reviewed to see if more
uptake is possible prior to beginning monitoring in 2017, however itis noted that there is some
evidence that uptake by microbats is slower than by other fauna and may not be expected
until 2017. Given the minimal update of boxes by microbats, this may need to be reviewed
after 2017.

Unless further monitoring contradicts recent results, future projects involving large-footed
myotis should include provision of lattice-style boxes (which, based on recent results, appears
to be their preference at this location). However a variety of boxes of different design should
continue to be installed when targeting a range of species, and also account for seasonal
variation within species (Silver and Lloyd 2014).

Table 6 Construction ecological monitoring timing

2016 2017
Timing

Summer | Autumn [(Winter |Spring |Summer|Autumn | Winter |Spring

Target group

Microbat structure v v v v v v v v

monitoring

Nestboxmonitoring v v v v

and maintenance
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Appendix 1
Microbat monitoring results
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Appendix 2
Nest box monitoring results
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Table 7 Summaryof nestbox monitoring results

Treetag | Nestbox Summer Winter Notes Photo (if available)
number size and
type Species Evidence of Species Evidence of
occupying | occupancy occupying occupancy
box (#in box (#in
brackets) brackets)
1 Small None None None None
mammal box
2 Small None None None None
mammal box
3 Small glider | None None None None '
box
|
4 Small parrot | None Yes (leaf litter) None None Potential glider nest
box
5 Large parrot | None None None None

box
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Treetag | Nestbox Summer Winter Notes Photo (if available)
number size and
type Species Evidence of Species Evidence of
occupying | occupancy occupying occupancy
box (#in box (#in
brackets) brackets)
6 Small None None None None
mammal box
7 Large owl Common None None
box brushtail
possum (1)
8 Smallglider | None None None Yes (leaf litter)
box
9 Possum box [ None None None None
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Treetag | Nestbox Summer Winter Notes Photo (if available)
number size and
type Species Evidence of Species Evidence of
occupying | occupancy occupying occupancy
box (#in box (#in
brackets) brackets)
10 smallglider | Feathertail None Yes (leaf litter) Female and two joeys
box glider (3) (summer)
11 Small None Yes (termites) None None
mammal box
12 Small parrot [ None Yes (Bite marks at | None None
box entrance)
13 smallglider | None None None None
box
14 Large glider [ None None None None
box
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Treetag | Nestbox Summer Winter Notes Photo (if available)
number size and
type Species Evidence of Species Evidence of
occupying | occupancy occupying occupancy
box (#in box (#in
brackets) brackets)
15 Possum box | Common None None
brushtail
possum (1)
16 Small None None None None
mammal box
17 Small parrot [ Common None None
box brushtail
possum (1)
18 Large owl None None None Mud wasp nest
box
19 Possum box | None None None None
20 Small None None None None
mammal box
21 Smallglider | None Yes (leaf litter) None Yes (lots of fresh
box and old leaflitter)
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Treetag | Nestbox Summer Winter Notes Photo (if available)
number size and
type Species Evidence of Species Evidence of
occupying | occupancy occupying occupancy
box (#in box (#in
brackets) brackets)
22 Large parrot | None None None None
box
23 Smallglider [ None None None None
box
24 Possum Box | None None None None
25 Small None None None Yes Ringtail? Potential ringtail nest
mammal box (leaf litter, mostly
bark and sticks,
scats)
26 Large glider | None None None None
box
27 Small parrot | None None None None
box
28 Small None None None Yes (freshleaf Potential squirrel glider
mammal box litter)
29 Small parrot [ None None None None
box
30 Possum box | None None None None
31 Possum box | None None None None
32 Large glider | None None None None
box
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Treetag | Nestbox Summer Winter Notes Photo (if available)
number size and
type Species Evidence of Species Evidence of
occupying | occupancy occupying occupancy
box (#in box (#in
brackets) brackets)
33 Small None None None Yes (old leaf Potential squirrel glider,
mammal box litter) however not occupied
for long
34 Smallglider [ None None None Yes (old leaf Potential squirrel glider,
box litter) however not occupied
for long
35 Large glider | None None None None
box
36 Possum box | None None None None
37 Small None None None Yes (leaf litter) Potential squirrel glider
mammal box
38 Large parrot | None None None None
box
39 Small None None None Yes (lots of leaf | Potential squirrel glider

mammal box

litter)
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Treetag | Nestbox Summer Winter Notes Photo (if available)
number size and
type Species Evidence of Species Evidence of
occupying | occupancy occupying occupancy
box (#in box (#in
brackets) brackets)
40 Large owl None None None None
box
41 Small None None None None
mammal box
42 Small parrot [ None None None None
box
43 Small None None None None
mammal box
44 Small None Yes (gliders; None Yes (nesting Probable squirrel glider
mammal box nesting material) material, lots of
leaf litter)
45 Small parrot | None Yes (relatively new [ None Yes (lots of old Probable squirrel glider
box glidernest; leaf litter)
unoccupied- few
days old)
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Tree tag | Nest box Summer Winter Notes Photo (if available)
number size and
type Species Evidence of Species Evidence of
occupying | occupancy occupying occupancy
box (#in box (#in
brackets) brackets)
46 Small Squirrel None Yes (full of new
mammal box| glider and old leaflitter,
recently used)
47 small None Yes (glider nest; None Yes (lots of old Probable squirrel glider
mammal box unoccupied) leaf litter)
48 Small No data No data None None
mammal box
49 small None None None None
mammal box
50 Small None None Yes (recently Potential squirrel glider
mammal box used lots of old

and new leaf
litter)
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Treetag | Nestbox Summer Winter Notes Photo (if available)
number size and
type Species Evidence of Species Evidence of
occupying | occupancy occupying occupancy
box (#in box (#in
brackets) brackets)
51 Large glider | None None None Yes (lots of leaf | Potential squirrel glider
box litter and scats)
53 Large owl None None None
box
54 large glider | None None None None
box
55 large glider | None None None None
box
56 Small None None None None (scratches |Tree has beenused,but
mammal box on tree) not necessarilythe nest
box
57 Large parrot | None None None None
box
58 Possum box | None None None None
59 Possum box | None None None Yes (small scat)
60 Small None None None None
mammal box
61 Possum box | None None None
62 Possum box | None None None
63 Small None None None None

mammal box

Ecological Monitoring Annual Report 2016 — Section 2 W2B Pacific Highway Upgrade

ecosure.com.au | 32



@ ecosure

Treetag | Nestbox Summer Winter Notes Photo (if available)
number size and
type Species Evidence of Species Evidence of
occupying | occupancy occupying occupancy
box (#in box (#in
brackets) brackets)
64 Large parrot | Common None Yes (some leaf
box brushtail litter)
possum (1)
65 Small None None None None
mammal box
66 Large parrot | None None Yes (scattered
box leaves)
67 Possum box | No data No data None None
68 Small None None None None
mammal box
69 Possum box | None None None Yes (smell of Possible brushtail
urine) possum
70 Small None None None None
mammal box
71 Large parrot | None None None None
box
72 Small None None None None
mammal box
73 Small None Yes (beetle shells [ None Yes (lots of leaf | Possible squirrel glider
mammal box possiblyfrom litter)
feeding)
74 Small No data No data None None

mammal box
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Treetag | Nestbox Summer Winter Notes Photo (if available)
number size and
type Species Evidence of Species Evidence of
occupying | occupancy occupying occupancy
box (#in box (#in
brackets) brackets)
75 Large owl None None None Yes (mudwasp |Pest
box nest)
76 Possum box | None None None None
77 Possum box | None None None None
78 Possum box | None None None None
(aluminium)
79 Small None None None Yes (spider) Spiders
mammal box
(aluminium)
80 Small None None None Yes (cobwebs) Spiders
mammal box
81 Large owl None None None None
box
(aluminium)
82 Small None None None Yes (spider) Spiders
mammal box
(aluminium)
83 Small glider | None None None None
box
84 Large parrot | None None None None

box
(aluminium)

Ecological Monitoring Annual Report 2016 — Section 2 W2B Pacific Highway Upgrade

ecosure.com.au | 34



@ ecosure

Treetag | Nestbox Summer Winter Notes Photo (if available)
number size and
type Species Evidence of Species Evidence of
occupying | occupancy occupying occupancy
box (#in box (#in
brackets) brackets)
85 Large glider | None None None None
box
(aluminium)
86 Small None None None None
mammal box
(aluminium)
87 Small parrot | None None None None
box
(aluminium)
88 Possum box | None None None None
(aluminium)
89 Possum box | None None None None
(aluminium)
90 Small None None None None
mammal box
(aluminium)
91 Large parrot | None None None None
box
(aluminium)
92 Possum box | None None None None
(aluminium)
93 small None None None None
mammal box
(aluminium)
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Treetag | Nestbox Summer Winter Notes Photo (if available)
number size and
type Species Evidence of Species Evidence of
occupying | occupancy occupying occupancy
box (#in box (#in
brackets) brackets)

94 small Feathertail None Yes (leaf litter,
mammal box| glider (1) previouslyused)
(aluminium)

95 Small None None None None
mammal box

96 Possum box [ None None None None
(aluminium)

97 Large parrot | None Yes (few leaves in | None None
box box-does not look
(aluminium) like nesting)

98 Possum box | None None None None
(aluminium)

99 Small parrot | None None None None
box
(aluminium)

Ecological Monitoring Annual Report 2016 — Section 2 W2B Pacific Highway Upgrade

ecosure.com.au | 36



@ ecosure

Treetag | Nestbox Summer Winter Notes Photo (if available)
number size and
type Species Evidence of Species Evidence of
occupying | occupancy occupying occupancy
box (#in box (#in
brackets) brackets)
100 Small None None None None
mammal box
(aluminium)
101 Possum box | None None None None
(aluminium)
102 Large Owl None None None None
box
103 Smallglider | None None None None
box
104 Smallglider [ None None None None
box
105 Large parrot | None None None None
box
106 Possum box | None None None None
107 Possum box | None None None None
108 Smallglider [ None None None None
box
109 Large parrot | None None None None
box
110 Small None None None Yes (half full of Possible squirrel glider

mammal box

leaves)
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Treetag | Nestbox Summer Winter Notes Photo (if available)
number size and
type Species Evidence of Species Evidence of
occupying | occupancy occupying occupancy
box (#in box (#in
brackets) brackets)
118 Small None None None None
mammal box
119 Small None None None None
mammal box
120 Small Squirrel Squirrel glider | Full of leaves
mammal box| glider (2) 2)
121 Small None Yes (glider nest None None Probable squirrel glider
mammal box very fresh)
122 Large glider | None None None None
box
123 Large parrot | None Yes (leaf nest,mud [ None None

box

wasp nest)
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Treetag | Nestbox Summer Winter Notes Photo (if available)
number size and
type Species Evidence of Species Evidence of
occupying | occupancy occupying occupancy
box (#in box (#in
brackets) brackets)
124 Small None None None Yes (lots of leaf
mammal box litter)
125 Small None None None None
mammal box
126 Large owl Common None None
box brushtail
possum (1)
127 Large parrot | Common None None
box brushtail
possum (1)
128 Possum box | None None None Yes (some bark)
129 Small None Yes (glider, leaf Squirrel glider
mammal box nestrecently used)
130 Small None Yes (glider nest) None Yes (lots of leaf
mammal box litter, euc leaves)
131 Large glider | None Yes (evidence of None None
box some use, bits of
bark, maybe some
hairor insectlegs)
132 Possum box | None None None None
133 Smallglider [ None None None None
box
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Treetag | Nestbox Summer Winter Notes Photo (if available)
number size and
type Species Evidence of Species Evidence of
occupying | occupancy occupying occupancy
box (#in box (#in
brackets) brackets)
134 Large owl None None None None
box
135 Smallglider [ None None None None (spider
box shavings)
136 Small None None None Yes (fresh green
mammal box leaf litter)
137 Small None None None None Water in box
mammal box
138 Small None None None Yes (gliderleaf
mammal box nest-old and new
leaves)
139 Smallglider | None None None None
box
140 Smallglider | None None None Yes (some leaf
box litter, sticks)
141 Small None None None Yes (someloose
mammal box leaves)
142 Small None None None None
mammal box
143 Small None None None Yes (lots of leaf

mammal box

litter, some
chewed E.fibrosa,
recently used)
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Treetag | Nestbox Summer Winter Notes Photo (if available)
number size and
type Species Evidence of Species Evidence of
occupying | occupancy occupying occupancy
box (#in box (#in
brackets) brackets)
144 Small None Yes (honeycombin [ None None
mammal box sawdust, not
occupied
145 Small parrot | None None None None
box
146 Large parrot | None None None None
box
147 Possum box | None None None None
(aluminium)
148 Possum box | None None None None
(aluminium)
149 Small parrot | None None None None
box
(aluminium)
150 Small None None None None
mammal box
(aluminium)
151 Possum box | None None None None
(aluminium)
152 Small None None None None
mammal box
153 Large glider | None None None None
box
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Treetag | Nestbox Summer Winter Notes Photo (if available)
number size and
type Species Evidence of Species Evidence of
occupying | occupancy occupying occupancy
box (#in box (#in
brackets) brackets)
154 Large parrot | None None None None
box
155 Small None None None None
mammal box
156 Smallglider | None None None Yes (spiderweb)
box
157 Small None None None Yes (scattered Probably nota complete
mammal box leaves-4) nest
158 Small None None None None
mammal box
159 Small None None None None
mammal box
160 Small None None None None
mammal box
161 Small None None None Yes (shavings
mammal box some sticks)
162 Large owl None None None None
box
163 Small None None None None

mammal box
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Treetag | Nestbox Summer Winter Notes Photo (if available)
number size and
type Species Evidence of Species Evidence of

occupying | occupancy occupying occupancy
box (#in box (#in
brackets) brackets)

No tag Small Yes

(300) mammal box

No tag Small None

(301) mammal box

No tag Small Yes

(302) mammal box

No tag Small None

(303) mammal box
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Appendix 3

Weather conditions during monitoring (BOM 2016)

Table 8 Summaryof weather conditions for monitoring periods

W eather conditions

Date Min (°C) Max (°C) Rain (mm) Survey type

29 February 2016 17.9 319 0 Nestbox monitoring
1 March 2016 20.3 27.9 0 Nestbox monitoring
2 March 2016 20.3 29.8 0 Nestbox monitoring
3 March 2016 20.6 27.8 0 Nestbox monitoring
16 March 2016 20.3 27.7 0.8 Microbat monitoring
15 August2016 94 211 4.8 Nestbox monitoring
16 August2016 5.7 22.1 0 Nestbox monitoring
17 August2016 3.0 225 0 Nestbox monitoring
18 August2016 5.0 23.0 0 Nestbox monitoring
25 August2016 9.6 211 10.4 Microbat monitoring
20 October 2016 11.2 26.2 0 Microbat monitoring
10 November 2016 175 28.9 7.4 Microbat monitoring
12 December2016 13.8 29.2 0 Microbat monitoring
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		Date_		ID_		Closest_dr		Box_type		Aspect		Tree_species		DBH		Box_height		Dis_to_H20		Tree_health		Easting		Northing		Latitude		Longitude		MMP		Monitoring Date		Observer		Occupied Y/N		Myotis		Miniopterus spp

		9/10/14		MMP1		25		4 chamber tree mounted		N		Melaleuca		25cm		2.7m		On edge		Good		506661		6690436		-29.9167623014		153.0690058234		1		3/16/16		JHB and AIK		N

		9/10/14		MMP2		25		4 chamber hanging		N		Melaleuca		 		 		On edge		Good		506666		6690434		-29.9167803237		153.0690576342		2		3/16/16		JHB and AIK		N

		9/10/14		MMP3		25		4 chamber tree mounted		ESE		Melaleuca		 		 		On edge		Good		506664		6690449		-29.9166449638		153.0690368215		3		3/16/16		JHB and AIK		N

		9/10/14		MMP4		Halfway Creek Bridge		4 chamber hanging		S		Lilly Pilly		20cm		3.5 m above water/ current bottom of bank		On edge		Good. Some senescent branches		506637		6690509		-29.9161036268		153.0687567386		4		3/16/16		JHB and AIK		N		4

		9/10/14		MMP5		25		4 chamber tree mounted		ESE		Melaleuca		 		 		On edge		Good		506656		6690443		-29.9166991555		153.0689539815		5		3/16/16		JHB and AIK		N

		9/10/14		MMP6		46		4 chamber tree mounted		E		Blackbutt		100cm		2m above ground		West side of Boneys Creek		Good		512431		6686074		-29.9560831087		153.1288317825		6		3/16/16		JHB and AIK		N

		9/10/14		MMP7		46		4 chamber tree mounted		E		Tallowwood		25cm		2m above ground		West side of Boneys Creek		Good. Straight		512432		6686074		-29.9560830986		153.1288421463		7		3/16/16		JHB and AIK		N

		9/10/14		MMP8		46		4 chamber tree mounted		N		Rainforest tree		25cm		2m above ground		West side of Boneys Creek		Some sinescent branches		512455		6686055		-29.9562543336		153.1290807335		8		3/16/16		JHB and AIK		N

		9/10/14		MMP9		46		4 chamber tree mounted		W		Rainforest tree		20cm		2m above ground		East side of Boneys Creek		Good		512430		6686081		-29.9560199463		153.1288213373		9		3/16/16		JHB and AIK		N

		9/10/14		MMP10		46		4 chamber tree mounted		E		Blackbutt		100cm		 		West edge overhanging Boneys Creek		Good		512457		6686054		-29.9562633379		153.1291014727		10		3/16/16		JHB and AIK		N

		9/30/14		MMP11		46		4 chamber tree mounted		N		Cheese Tree		20cm		3.3m		2m south of Boneys Creek		Good		512462		6686181		-29.9551171568		153.12915181		11		3/16/16		JHB and AIK		N

		9/30/14		MMP12		46		4 chamber tree mounted		N		Acacia		25cm		2.2m		3m south of Boneys Creek		Good		512463		6686186		-29.9550720234		153.1291621153		12		3/16/16		JHB and AIK		N

		9/30/14		MMP13		46		4 chamber tree mounted		N		Hard Corkwood		35cm		 		South side of Boneys Creek		Good		512484		6686228		-29.9546927746		153.1293792606		13		3/16/16		JHB and AIK		N

		9/30/14		MMP14		46		4 chamber tree mounted		N		Blackbutt		20cm		2.4m		0.5m on southern bank of Boneys Creek on permanent		Good. Straight		512485		6686245		-29.9545393453		153.1293894255		14		3/16/16		JHB and AIK		N

		10/1/14		MMP15		46		4 chamber hanging		NE		Cheese Tree		25cm		1.5m		Over hanging Boneys Creek		Good		512440		6686113		-29.9557310562		153.1289246019		15		3/16/16		JHB and AIK		N

		10/1/14		MMP16		49		4 chamber tree mounted		NE		Banksia integrifolia		18cm		3m		Nil running water.Nil pools. Damp sediment in drain		Good		511993		6686389		-29.9532447033		153.1242889329		16		3/16/16		JHB and AIK		N

		10/1/14		MMP17		32 bebo arch		4 chamber tree mounted		S		Melaleuca		25cm		3m		On bank of Glenugie Creek		Good		504430		6698670		-29.8424623896		153.0458593735		17		3/16/16		JHB and AIK		N

		10/1/14		MMP18		32 bebo arch		4 chamber tree mounted		NNW		Melaleuca		15cm		2m		On bank of Glenugie Creek. Pool 3m away.		Good		504440		6698654		-29.8426067508		153.0459629596		18		3/16/16		JHB and AIK		N

		10/1/14		MMP19		32 bebo arch		4 chamber tree mounted		WNW		Lophostemon sauveolens		20cm		2m		On bank of Glenugie Creek		Good. Straight		504445		6698641		-29.8427240555		153.0460147735		19		3/16/16		JHB and AIK		N

		10/1/14		MMP20		32 bebo arch		4 chamber tree mounted		E		Melaleuca		30cm		2.5m		On bank of Glenugie Creek		Good		504349		6698688		-29.8423002313		153.0450207886		20		3/16/16		JHB and AIK		N

		10/31/14		MMP21		32 bebo arch		2 chamber tree mounted		N		Dead log		50cm		1.5m above water		Over hanging Glenugie Creek		Dead log		504347		6698678		-29.8423904866		153.0450001251		21		3/16/16		JHB and AIK		N

		10/31/14		MMP22		32 bebo arch		4 chamber tree mounted		S		Melaleuca		50cm				North side of Glenugie Creek		Good		504324		6698710		-29.8421017731		153.0447619005		22		3/16/16		JHB and AIK		N

		10/31/14		MMP23		32 bebo arch		2 chamber tree mounted		ENE		Melaleuca		20cm		1.8m above ground, 2.5m above water		West side of Glenugie Creek		Good		504344		6698692		-29.8422641496		153.0449690125		23		3/16/16		JHB and AIK		N

		10/31/14		MMP24		32 bebo arch		2 chamber tree mounted		WSW		Melaleuca		35cm		1.8m above ground, 3.5m above water		East side of Glenugie Creek		Good		504351		6698690		-29.8422821746		153.0450414845		24		3/16/16		JHB and AIK		N

		10/31/14		MMP25		32 bebo arch		4 chamber tree mounted		S		Melaleuca		30cm		2.1m above ground, 3.8m above water		North side of Glenugie Creek		Good		504325		6698709		-29.8421107944		153.0447722565		25		3/16/16		JHB and AIK		N

		10/31/14		MMP26		32 bebo arch		3 chamber tree mounted		ESE		Melaleuca		17cm		2m above ground, 3m above water		On bank of Glenugie Creek		Good		504444		6698641		-29.8427240591		153.0460044215		26		3/16/16		JHB and AIK		N

		10/31/14		MMP27		32 bebo arch		2 chamber tree mounted		W		Melaleuca		 		2m above ground, 4m above creek bed		4m above moist creek bed		Good		504440		6698620		-29.8429135948		153.0459631001		27		3/16/16		JHB and AIK		N

		10/31/14		MMP28		32 bebo arch		4 chamber tree mounted		SSE		Melaleuca		20cm		 		West side of Glenugie Creek		Good		504462		6698585		-29.8432293841		153.0461909905		28		3/16/16		JHB and AIK		N

		9/23/16		No number		Halfway Creek Bridge		Halfway Creek lattice box - most south-western box				Under bridge																				3/16/16		JHB and AIK		Y

		9/23/16		No number		Halfway Creek Bridge		No boxes, exposed roost on rough concrete under bridge.				Under bridge																				3/16/16		JHB and AIK		Y

		N/A				Halfway Creek Bridge - Old culvert		No boxes - in culvert joins																								3/16/16		JHB and AIK		Y		4

		N/A				Bebo Arch bridge		No boxes - in bridge joins																								3/16/16		JHB and AIK		Y		5		2

		N/A				30k chainage link		N/A																								3/16/16		JHB and AIK



		not to be monitored





August

		Date_		ID_		Closest_dr		Box_type		Aspect		Tree_species		DBH		Box_height		Dis_to_H20		Tree_health		Easting		Northing		MMP		Monitoring Date		Observer		Occupied Y/N		Myotis		Miniopterus spp		Notes

		9/10/14		MMP1		25		4 chamber tree mounted		N		Melaleuca		25cm		2.7m		On edge		Good		506661		6690436		1		8/25/16		Carissa Free		N

		9/10/14		MMP2		25		4 chamber hanging		N		Melaleuca		 		 		On edge		Good		506666		6690434		2		8/25/16		Carissa Free		N

		9/10/14		MMP3		25		4 chamber tree mounted		ESE		Melaleuca		 		 		On edge		Good		506664		6690449		3		8/25/16		Carissa Free		N

		9/10/14		MMP4		Halfway Creek Bridge		4 chamber hanging		S		Lilly Pilly		20cm		3.5 m above water/ current bottom of bank		On edge		Good. Some senescent branches		506637		6690509		4		8/25/16		Carissa Free		N

		9/10/14		MMP5		25		4 chamber tree mounted		ESE		Melaleuca		 		 		On edge		Good		506656		6690443		5		8/25/16		Carissa Free		Y						Bearded Dragon

		9/10/14		MMP6		46		4 chamber tree mounted		E		Blackbutt		100cm		2m above ground		West side of Boneys Creek		Good		512431		6686074		6		8/25/16		Carissa Free

		9/10/14		MMP7		46		4 chamber tree mounted		E		Tallowwood		25cm		2m above ground		West side of Boneys Creek		Good. Straight		512432		6686074		7		8/25/16		Carissa Free

		9/10/14		MMP8		46		4 chamber tree mounted		N		Rainforest tree		25cm		2m above ground		West side of Boneys Creek		Some sinescent branches		512455		6686055		8		8/25/16		Carissa Free

		9/10/14		MMP9		46		4 chamber tree mounted		W		Rainforest tree		20cm		2m above ground		East side of Boneys Creek		Good		512430		6686081		9		8/25/16		Carissa Free

		9/10/14		MMP10		46		4 chamber tree mounted		E		Blackbutt		100cm		 		West edge overhanging Boneys Creek		Good		512457		6686054		10		8/25/16		Carissa Free

		9/30/14		MMP11		46		4 chamber tree mounted		N		Cheese Tree		20cm		3.3m		2m south of Boneys Creek		Good		512462		6686181		11		8/25/16		Carissa Free

		9/30/14		MMP12		46		4 chamber tree mounted		N		Acacia		25cm		2.2m		3m south of Boneys Creek		Good		512463		6686186		12		8/25/16		Carissa Free

		9/30/14		MMP13		46		4 chamber tree mounted		N		Hard Corkwood		35cm		 		South side of Boneys Creek		Good		512484		6686228		13		8/25/16		Carissa Free

		9/30/14		MMP14		46		4 chamber tree mounted		N		Blackbutt		20cm		2.4m		0.5m on southern bank of Boneys Creek on permanent		Good. Straight		512485		6686245		14		8/25/16		Carissa Free

		10/1/14		MMP15		46		4 chamber hanging		NE		Cheese Tree		25cm		1.5m		Over hanging Boneys Creek		Good		512440		6686113		15		8/25/16		Carissa Free

		10/1/14		MMP16		49		4 chamber tree mounted		NE		Banksia integrifolia		18cm		3m		Nil running water.Nil pools. Damp sediment in drain		Good		511993		6686389		16		8/25/16		Carissa Free

		10/1/14		MMP17		32 bebo arch		4 chamber tree mounted		S		Melaleuca		25cm		3m		On bank of Glenugie Creek		Good		504430		6698670		17		8/25/16		Carissa Free		N

		10/1/14		MMP18		32 bebo arch		4 chamber tree mounted		NNW		Melaleuca		15cm		2m		On bank of Glenugie Creek. Pool 3m away.		Good		504440		6698654		18		8/25/16		Carissa Free		N

		10/1/14		MMP19		32 bebo arch		4 chamber tree mounted		WNW		Lophostemon sauveolens		20cm		2m		On bank of Glenugie Creek		Good. Straight		504445		6698641		19		8/25/16		Carissa Free		N						Box missing. Remnants of old box visible around tree. Possibly termites

		10/1/14		MMP20		32 bebo arch		4 chamber tree mounted		E		Melaleuca		30cm		2.5m		On bank of Glenugie Creek		Good		504349		6698688		20		8/25/16		Carissa Free		N

		10/31/14		MMP21		32 bebo arch		2 chamber tree mounted		N		Dead log		50cm		1.5m above water		Over hanging Glenugie Creek		Dead log		504347		6698678		21		8/25/16		Carissa Free		N

		10/31/14		MMP22		32 bebo arch		4 chamber tree mounted		S		Melaleuca		50cm				North side of Glenugie Creek		Good		504324		6698710		22		8/25/16		Carissa Free		N

		10/31/14		MMP23		32 bebo arch		2 chamber tree mounted		ENE		Melaleuca		20cm		1.8m above ground, 2.5m above water		West side of Glenugie Creek		Good		504344		6698692		23		8/25/16		Carissa Free		N

		10/31/14		MMP24		32 bebo arch		2 chamber tree mounted		WSW		Melaleuca		35cm		1.8m above ground, 3.5m above water		East side of Glenugie Creek		Good		504351		6698690		24		8/25/16		Carissa Free		N

		10/31/14		MMP25		32 bebo arch		4 chamber tree mounted		S		Melaleuca		30cm		2.1m above ground, 3.8m above water		North side of Glenugie Creek		Good		504325		6698709		25		8/25/16		Carissa Free		N

		10/31/14		MMP26		32 bebo arch		3 chamber tree mounted		ESE		Melaleuca		17cm		2m above ground, 3m above water		On bank of Glenugie Creek		Good		504444		6698641		26		8/25/16		Carissa Free		N

		10/31/14		MMP27		32 bebo arch		2 chamber tree mounted		W		Melaleuca		 		2m above ground, 4m above creek bed		4m above moist creek bed		Good		504440		6698620		27		8/25/16		Carissa Free		N

		10/31/14		MMP28		32 bebo arch		4 chamber tree mounted		SSE		Melaleuca		20cm		 		West side of Glenugie Creek		Good		504462		6698585		28		8/25/16		Carissa Free		N

		Unknown install date		No number		Halfway Creek Bridge		Halfway Creek lattice box - most south-western box				Under bridge																8/25/16

		N/A				Bebo Arch bridge		No boxes - in bridge joins																										5		2

		N/A				Halfway Creek Bridge - Old culvert		No boxes - in culvert joins																										4

		N/A				30k chainage link		N/A

		N/A		No number		Halfway Creek Bridge		No boxes, exposed roost on rough concrete under bridge.				Under bridge																										1 unidentified microbat





October

		Date_		ID_		Closest_dr		Box_type		Aspect		Tree_species		DBH		Box_height		Dis_to_H20		Tree_health		Easting		Northing		MMP		Monitoring Date		Observer		Occupied Y/N		Myotis		Miniopterus spp		Notes

		10/31/16		MMP21		32 bebo arch		2 chamber tree mounted		N		Dead log		50cm		1.5m above water		Over hanging Glenugie Creek		Dead log		504347		6698678		21

		10/31/16		MMP22		32 bebo arch		4 chamber tree mounted		S		Melaleuca		50cm				North side of Glenugie Creek		Good		504324		6698710		22

		10/31/16		MMP23		32 bebo arch		2 chamber tree mounted		ENE		Melaleuca		20cm		1.8m above ground, 2.5m above water		West side of Glenugie Creek		Good		504344		6698692		23

		10/31/16		MMP24		32 bebo arch		2 chamber tree mounted		WSW		Melaleuca		35cm		1.8m above ground, 3.5m above water		East side of Glenugie Creek		Good		504351		6698690		24

		10/31/16		MMP25		32 bebo arch		4 chamber tree mounted		S		Melaleuca		30cm		2.1m above ground, 3.8m above water		North side of Glenugie Creek		Good		504325		6698709		25

		10/31/16		MMP26		32 bebo arch		3 chamber tree mounted		ESE		Melaleuca		17cm		2m above ground, 3m above water		On bank of Glenugie Creek		Good		504444		6698641		26

		10/31/16		MMP27		32 bebo arch		2 chamber tree mounted		W		Melaleuca		 		2m above ground, 4m above creek bed		4m above moist creek bed		Good		504440		6698620		27

		10/31/16		MMP28		32 bebo arch		4 chamber tree mounted		SSE		Melaleuca		20cm		 		West side of Glenugie Creek		Good		504462		6698585		28

		Unknown install date		No number		Halfway Creek Bridge		Halfway Creek lattice box - most south-western box				Under bridge

		N/A				Bebo Arch bridge		No boxes - in bridge joins																										Avery				8 active guano; no bats present

		N/A				Halfway Creek Bridge - Old culvert		No boxes - in culvert joins																														Some of ply wood exclusion is peeling away; Martin notified

		N/A				30k chainage link		N/A

		N/A		No number		Halfway Creek Bridge		No boxes, exposed roost on rough concrete under bridge.				Under bridge																										All exclusion put in place is still intact

		??				NEW Halfway Creek Bridge - Southbound		Multi-chambered box				Under bridge				Under Bridge (6 metrres?)																		2				 2 unidentified microbats; guano beneath box would indicate not many utilise the box, perhaps just these 2

		??				NEW Halfway Creek Bridge - Northbound		Large Multi-chambered box				Under bridge				Under Bridge (6 metres?)																		17				17 unidentified microbats (difficult to get a good look at them)





Nov and Dec

		No bats present in boxes or Bebo arch.







