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Note on Previous Versions

Note on Previous Versions

This document is Version 3.1 of the Sunshine Coast Airport Expansion Project. Version 3.0 is the latest plan
approved under an Agreed Delivery Arrangement (ADA) and Notice of Agreement (NOA) between Sunshine
Coast Council and the Department (No. AR098426). Version 3.1 has been prepared as a restructuring of
Version 3.0 but does not introduce any changes to the offset strategy agreed between Council and the
Department.

Versions 1.0 to 3.0 were prepared by Arup, as noted in the register below. This current plan has been prepared
by BMT.

Rev | Date Filename Description Author
1.0 | 3 Mar2017 252448-ODP-REP-01 First draft Arup
2.0 | 30 May 2017 | 252448-ODP-REP-02 Updated based on Department comments Arup

3.0 | 29 Sep 2017 | 252448-ODP-REP-03 Updated with revised corridor boundary, provisions for Arup
confirming offset areas post-design and additional
backup offset areas

Latest plan approved under AR098426

3.1 15 Jan 2020 B21223-ODP-REP-3.1 Updated structure based on Department comments BMT

NOTE: Council and Arup has previously prepared and/or released Revisions 4.0 and 5.0 of the ODP, proposing
an alternative offset strategy associated with the potential development of a new air traffic control (ATC) tower.
However, this strategy is no longer considered and, therefore, the agreed approach of Version 3.0 will be
applied.
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Prescribed Activity

Prescribed Activity

1.1

1.2

Background

This Offset Delivery Plan (ODP) has been developed to guide the delivery of environmental offsets
as part of the Sunshine Coast Airport Expansion Project (SCAEP). Offsets are required for the project
under Controlled Activity Permit EPBC 2011/5823 and Environmental Authority (EA) BRID0035.

These approvals were provided as part of an environmental impact assessment (EIA) for the SCAEP,
conducted under the Federal Environment Protection and Biodiversity Conservation Act 1999 (EPBC
Act) and State State Development and Public Works Organisation Act 1971 (SDPWO Act).
Significant (residual) impacts were identified from the project for four species listed as threatened
under the EPBC Act and/or Nature Conservation (Wildlife) Regulation 2006 (Wildlife Regulation),
leading to the need to provide offsets against these impacts. The four species were:

Common name | Scientific name ‘ Status ‘
Wallum sedgefrog Litoria olongburensis Vulnerable (EPBC Act and Wildlife Regulation)
Wallum froglet Crinia tinnula Vulnerable (Wildlife Regulation)

Wallum rocketfrog Litoria freycineti Vulnerable (Wildlife Regulation)

Ground parrot Pezoporus wallicus wallicus | Vulnerable (Wildlife Regulation)

As part of the EIA, a biodiversity offset strategy (BOS) was prepared for the project, identifying the
extent of impacts to be offset for these species and the proposed offset approach. This BOS was
approved in-principle as part of the EIA process and forms the basis of this ODP.

Of these four species, the following form the matters assessed in the ODP:
(1)  Wallum froglet

(2)  Wallum rocketfrog

(3)  Ground parrot.

The wallum sedgefrog is not considered further as it is subject to an Offset Management Plan,
developed under EPBC 2011/5823. However, the offsets set out in the Offset Management Plan
overlap with those proposed in the ODP for the other two acid frog species due to their similar habitat
requirements.

Additionally, the BOS considered impacts to the Mount Emu she-oak (Allocasuarina emunia), listed
as Endangered under EPBC Act, and connectivity between the northern and southern Marcoola
blocks of the Mount Coolum National Park (MCNP). Actions proposed for these impacts, including
translocation of she-oaks and development of a new connectivity corridor, were presented in the
BOS but do not represent offsets. Therefore, these are not discussed further in this ODP except
where proposed offsets are co-located with these action areas.

Offset Conditions

The offset conditions underpinning this ODP are set out below.

A,
e
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Prescribed Activity

BRID0035 — Environmental Authority for Environmentally Relevant Activity 16(1)(d)

B1. Significant residual impacts to prescribed environmental matters are not authorised under this
environmental authority or the Environmental Offsets Act 2014 unless the impact is specified in
Table 7.10—Significant Residual Impacts to Prescribed Environmental Matters.

B2. An environmental offset must be provided for the maximum extent for each of the prescribed
environmental matters identified in Table 7.10—Significant Residual Impacts to Prescribed
Environmental Matters in accordance with the Environmental Offsets Act 2014 and the
Environmental Offsets Policy, as amended from time to time.

Note: the deemed conditions listed in the Environmental Offsets Act 2014 apply.

Table 7.10—Significant Residual Impacts to Prescribed Environmental Matters

Prescribed environmental matter Location of impact Maximum extent of
impact (ha)

Protected wildlife habitat
Habitat for an animal that is vulnerable As shown in Figure 10 — 60.63
wildlife — wallum froglet (Crinia tinnula)* | Wallum Froglet Habitat

Impacted
Habitat for an animal that is vulnerable As shown in Figure 11 — 21.85
wildlife — wallum rocketfrog (Litoria Wallum Rocketfrog Habitat
freycineti) Impacted
Habitat for an animal that is vulnerable As shown in Figure 12 — 7.88
wildlife — ground parrot (Pezoporus Ground Parrot Habitat
wallicus wallicus) Impacted

*Impacts on the wallum froglet were assessed as a matter under the Commonwealth Environment Protection
and Biodiversity Conservation Act 1999. Offsets would be delivered as required by the Commonwealth and
the Coordinator General’s evaluation report.

B3. Significant residual impacts on prescribed environmental matters are not authorised unless:

(i) the holder (in consultation with the administering authority) prepares a notice of election
and an offset deliver plan to address significant residual impacts on the prescribed
environmental matters listed in Table 7.10—Significant Residual Impacts to Prescribed
Environmental Matters.

(i) the notice of election must be prepared in accordance with Division 2 (s18(2-5) and s19)
of the Environmental Offsets Act 2014 and given to the entity with jurisdiction for this
condition in a form approved under s92 of the Environmental Offsets Act 2014.

B4. The authority holder may start to deliver a proponent-driven offset before the authority is
granted; but must not pay any amount under a financial settlement offsets until after the authority
is granted.

B5. The authority holder must have entered into an agreed delivery arrangement with the
administering authority, before starting any works that impact on the prescribed environmental
matters listed in Table 7.10—Significant Residual Impacts to Prescribed Environmental Matters.

A,
e
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B6. If, after the agreed delivery arrangement is made, the authority holder proposes to change the
way a prescribed environmental matter listed in Table 7.10—Significant Residual Impacts to
Prescribed Environmental Matters is to be impacted, the authority holder must notify the
administering authority of the changes and request an amended agreed delivery arrangement.

B7. Prior to the commencement of the activity, submit a georeferenced plan showing the final
location and extent of any proponent-driven offset areas for prescribed environmental matters
listed in Table 7.10—Significant Residual Impacts to Prescribed Environmental Matters to
palm@des.qgld.gov.au or mail to:

Department of Environment and Science

Permit and Licence Management
Implementation and Support Unit GPO Box 2454
Brisbane Qld 4001

B8. Submit final ‘as constructed plans’ showing the georeferenced location and extent of the
proponent-driven offsets to palm@des.qgld.gov.au or mail to:

Department of Environment and Science

Permit and Licence Management
Implementation and Support Unit GPO Box 2454
Brisbane QId 4001

Within two (2) weeks of the completion of the on-ground works for the proponent-driven offsets.

1.3  Offset Approach

The offsets approach agreed between SCC and the Department of Environment and Science (DES)
consists of a combination of proponent-driven offsets and financial offset settlement. The proponent
driven offsets will be delivered across both the SCAEP site and at the Lower Mooloolah River
Environmental Reserve (LMRER).

PN
§ -
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Impact Matters and Areas

Impact Matters and Areas

2.1

2.2

Impact Matters
As noted above, the offset triggers for the SCAEP project are:

(1) EPBC Act — the project is a Controlled Action with a significant impact on a listed threatened
species (wallum sedgefrog).

(2)  Environmental Offsets Act 2014 (Qld) (EO Act) — the project is a prescribed activity under the
Environmental Protection Act 1994 (Qld) (an environmentally relevant activity) with a
significant residual impact on matters of national environmental significance (MNES — wallum
sedgefrog) and protected wildlife habitat (wallum sedgefrog, wallum froglet, wallum rocketfrog,
ground parrot).

Impacts to the wallum sedgefrog (under EPBC Act and EO Act) is covered through the Wallum
Sedgefrog Offset Management Plan (Appendix C) while the remaining three EO Act species are the
subject of this ODP.

The impact areas relevant to these triggers are shown in Figure 2-1 to Figure 2-3. Table 2-1
summarises the total area impacted for each matter. These areas consist of both breeding and non-
breeding habitat.

Table 2-1 Impact matter areas

Matter group ‘ Bioregion Subregion Impact

area (ha)

Matters of State Environmental Significance

Wallum froglet (Crinia Threatened Southeast Sunshine Coast — Gold | 60.63
tinnula) animals Queensland Coast Lowlands

Wallum rocketfrog (Litoria | Threatened Southeast Sunshine Coast — Gold | 21.85
freycineti) animals Queensland Coast Lowlands

Ground parrot (Pezoporus | Threatened Southeast Sunshine Coast — Gold | 7.88
wallicus wallicus) animals Queensland Coast Lowlands

NOTE: This is the total impacted area approved for each species. Actual habitat loss may be less
than this total, depending on final construction methodology and design.

These areas represent the impact matter areas for the purpose of the Guide to determining terrestrial
habitat quality v1.2. Using the rapid assessment method in this guide, each matter has a habitat
quality score (HQS) of 7.

Impact Sites

Impacts for all four species occur within lots 898 on CG4782 and 101 on CP883235. Additionally,
impacts to the wallum froglet also occur on lot 53 on SP298053. All three lots are freehold and owned
by Sunshine Coast Council (SCC).

e
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Impact Matters and Areas

2.3

2.3.1

Species Description and Threats

Wallum Froglet and Wallum Rocketfrog

Acid frog species, including the wallum froglet and wallum rocketfrog, are a group of frogs restricted
to nutrient-poor, low pH wallum (coastal sandy lowland) environs. These species are unusual
because of their tolerance to acidic, tannin-stained waters which are toxic to embryos and larvae of
other, more common, widespread species (Ingram and Corben, 1975; Meyer et al. 2006).

Distribution

Acid frog species are found in sandy lowland areas of coastal southeast Queensland and eastern
New South Wales. In Queensland, acid frog species occur on offshore dune islands and adjacent
coastal dunes and sand plains from around Bundaberg south to the New South Wales border (Meyer
et al. 2006). In New South Wales the wallum froglet occurs as far south as Kurnell and the wallum
rocketfrog to Jervis Bay (Hines et al. 1999).

Within the Sunshine Coast region, the Noosa and Maroochy rivers (two large tidal river systems)
extend well inland forming significant barriers to dispersal of acid frogs. Populations separated by
these large river systems are likely to have been isolated from one another for significant periods
(i.e. thousands of years) and they may have diverged genetically from each other. Genetic research
undertaken on the wallum froglet supports this theory, with substantial sequence divergence (above
3.5%) between populations north and south of the Noosa River (Renwick, 2006). Therefore, in the
interests of preserving genetic diversity, populations separated by these rivers should be treated as
distinct management units (sensu Moritz, 1994) or, in the case of wallum froglet populations north
and south of the Noosa River, evolutionary significant units (sensu Moritz, 1994). In summary, the
mainland distribution of acid frog species in Queensland (north of the Caboolture River) comprises
at least three management units: Cooloola, Peregian and Caloundra (EcoSmart Ecology, 2012).

The Peregian unit, which lies between the Noosa River south to the Maroochy River, includes
populations near Lake Weyba and Peregian, north of Yandina Coolum Road (M. Sanders and E.
Meyer unpub. data) as well as the SCAEP site. Clearing and urban development south of Coolum
Beach, has resulted in habitat fragmentation, reducing connectivity between areas of suitable habitat
for wallum froglet and wallum rocketfrog, north and south of Mount Coolum and the Marcoola area.

Habitat and Ecology

Acid frog species inhabit areas of low nutrient sandy soils characterised by tannin-stained acidic (pH
< 6.0) waters (Ehmann, 1997).

The wallum froglet is the most abundant and widespread of these and is found in a wide range of
habitats, including swamps, coastal lakes, drainage ditches, seepage areas in wet heath, areas of
sedgeland, and melaleuca woodlands/swamps (Hines and Meyer, 2011). It also inhabits areas of
disturbed habitat including pine plantations and areas of grazing land subject to slashing (EcoSmart
Ecology, 2014).

Similar to the wallum froglet, the wallum rocketfrog inhabits a variety of habitat types but is usually
less abundant on heavily-disturbed land. It is most often located in areas of wet heat with sparse to
mid-dense ground cover (Hines and Meyer, 2011) and, as such, can be located in burnt and regrowth

PN
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vegetation as well as slashed sedgeland/heath along fire trials (Ecosmart Ecology, 2014; E. Meyer
pers. obs.). The wallum rocketfrog is perhaps the least abundant of all three acid frogs on the
Sunshine Coast.

Both species breed after heavy spring and summer rain, though the wallum froglet may also breed
in autumn and winter as well (Straughan and Main, 1966; Ingram and Corben, 1975; Ehmann, 1997;
Anstis, 2013; Hines and Meyer, 2011). In these species, larval development is completed within five
to 12 weeks depending on the time of year, with the larval period longer during autumn and winter
(Anstis, 2013; E. Meyer, pers. obs.).

Knowledge of non-breeding habitat use by these acid frog species is poor. However anecdotal
information suggests that both species can disperse some distance (hundreds of metres) from areas
of breeding habitat into areas of surrounding forest and heath (Meyer et al. 2006).

Documented Threats
Several threats have been identified as potentially affecting the acid frogs described above, including:

e Habitat removal, fragmentation and degradation for agriculture, pine plantations, housing and
infrastructure such as canal development, drainage projects and transport corridors (Ingram and
McDonald, 1993; Hines et al. 1999)

e Changes in hydrological regimes or water quality due to landscape modification (including
changes in salinity, acidity, nutrient levels, dissolved oxygen, temperature and turbidity) (Meyer
et al. 2006)

e Use of biocides for weed and mosquito control programs (Meyer et al. 2006)
e Construction of physical barriers which limit movement between water bodies
e Mortality on roads adjacent to populations (Goldingay and Taylor, 2006)

e Exotic species, including:

o Introduce fish (i.e. Gambusia holbrooki) resulting in increased predation of tadpoles (Hines et
al. 1999)

o Weed spread, leading to a modification of habitat structure
o Feral pigs, leading to degradation of habitats (Meyer et al. 2006)
o Introduced pathogens (i.e. Batrachochytrium dendrobatidis

e Competition from other native frog species such as Litoria fallax following habitat disturbance
(Meyer et al. 2006)

e Inappropriate fire management (Meyer et al. 2006).
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2.3.2

Ground Parrot
Distribution and Habitat

Within Australia, ground parrots occur in scattered, disjunct locations within 25 km of the coast from
the Cooloola/Fraser Island region south to Tasmania. There is also an isolated genetically distinct
population in Western Australia which has recently been recognised as a distinct species (Joseph et
al. 2011; Murphy et al., 2011). Within Queensland, ground parrots occur south from Maryborough to
the Sunshine Coast, including Fraser Island. Historically, Ground Parrots were recorded as far south
as the northern suburbs of Brisbane (Chisholm, 1924; McFarland,1991c).

Within the Sunshine Coast region (i.e. Caloundra north to Noosa), the species has been recorded
south to Caloundra, although there are no records of this species south of Mooloolah River after
1975. For conservation management purposes, the Sunshine Coast ground parrot population may
be divided up into three distinct subpopulations, each separated by expanses of urban development:

e Peregian: extends approximately 14 km from the Yandina-Coolum Road north to David Low Way
(Noosa). This area includes the bulk of ground parrot habitat within the Sunshine Coast. Areas of
habitats are predominately separated only by native vegetation and narrow roads (Havana Rd
East, Emu Mountain Road, Eenie Creek Rd, and numerous National Park management trails),
which are unlikely to hinder movement.

e Marcoola: between Sunshine Coast Drive and David Low Way, including Mount Coolum National
Park (north and south) as well as the Sunshine Coast Airport. Suitable habitats are connected by
remnant vegetation, however, only a narrow section of remnant vegetation exists to the west of
the Sunshine Coast Airport.

e Mooloolah: habitat within Mooloolah River National Park.

Within Mooloolah River National Park birds were known to occur until circa 1980, after which fire is
believed to have caused the localised extinction of ground parrots (McFarland, 1991c). While there
are occasional unconfirmed records, no birds have been detected in Mooloolah River National Park
despite repeated surveys. It remains unknown why the species has not repopulated Mooloolah
National Park, despite apparent recovery of vegetation. Thus, the Queensland range of the species
has contracted, and it is now only regularly recorded south to Mount Coolum National Park between
the Sunshine Coast Airport and David Low Way (i.e. from suitable habitat supporting the Marcoola
population centre).

Habitat and Ecology

Ground parrots occur in low-closed heathland, sedgeland and button grass communities, but on
mainland Australia favour graminoid heaths (Meredith et al. 1984; McFarland, 1988; McFarland,
1989; Bryant, 1994). In Queensland, birds seem to prefer drier areas of graminoid heath but may
also occur in wet heath, particularly in summer (McFarland, 1988; 1991a). They usually avoid
extremely wet or flooded areas, or heath with shrub or tree canopy (McFarland, 1991a). Records of
individuals from pastures, grasslands and estuarine flats (McFarland, 1989; Forshaw, 2002) probably
represent dispersing juvenile birds, or birds displaced by fire or flood.
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Ground parrots are highly cryptic in nature and difficult to observe. While they remain active during
the day, birds are most detectable when calling at dusk and dawn (McFarland, 1991a). Call bouts
appear to be regulated by ambient light levels, and as such may be influenced by moonlight
(McFarland, 1991b). Dawn call bouts appear to last longer than dusk bouts, though call frequency is
higher around dusk.

Radio-tracking studies in Cooloola National Park have found that adult birds have an average home
range of 9.2 ha (McFarland, 1991a). Males have smaller home ranges than females and, despite
having overlapping territories, birds tend to be solitary (McFarland 1991b). Within their territories
birds forage for seeds, herbaceous plants and small fruits (Barker and Vestjens, 1980). It is thought
that diet selection is based on the seasonal availability, accessibility and size of seeds and fruit
(McFarland, 1991a).

Ground parrots breed between August and December, although data suggests they may breed
earlier in Queensland, particularly August and September (McFarland, 1989). Nests are positioned
on dry ground within heath that has not been burnt for at least three to four years (McFarland, 1991b).
Clutch size ranges from three to four eggs. Two months after fledging young birds begin to disperse
(Meredith et al. 1984).

Numerous studies throughout Australia have found that habitat suitability, and therefore ground
parrot density, is influenced by fire. The observed impact of fire on ground parrot habitat suitability,
however, differs between studies (Baker and Whelan, 1994) suggesting the response of ground
parrots to fire may follow one of two possible scenarios. The first is that long-unburnt heath will
become unsuitable and ground parrot numbers will gradually decline to zero (Meredith et al. 1984;
McFarland, 1989; references in Baker and Whelan, 1994). The second suggests birds will remain in
heath left unburnt (Baker and Whelan, 1994 and references therein, Spearritt and Krieger, 2007;
Baker et al. 2010). These conflicting results may suggest that vegetation characteristics, rather than
age since fire, are important in determining ground parrot density (Meredith et al. 1984; McFarland,
1991b, Baker and Whelan, 1994) and therefore appropriate management must be population or
location specific. All areas of habitat become unsuitable immediately following fire (McFarland,
1991a, Meredith et al. 1984), and may remain so for up to four years after fire (Baker and Whelan,
1994; Garnett et al. 2010).

Adult birds are considered to be sedentary, although juvenile dispersal is often assumed in literature
(e.g. McFarland 1991a, Higgins 1999). The presence of vagrant birds as much as 200 km from the
nearest known population suggests that long-distance movements might be possible (Meredith et al.
1984; Garnett et al. 2010). However, the frequency of movements over 100 km is unknown and

dispersal of juveniles over shorter distances (tens of kilometres) is more likely (Joseph et al. 2011).
Documented Threats

The distribution of ground parrots has contracted significantly since European settlement, and the
species is now extinct in South Australia (Higgins 1999). Historic declines are probably linked to
habitat clearance and destruction, particularly for urban development. Ongoing habitat loss is less
severe, as most remaining populations now reside within protected estate (Garnett et al. 2010).
However, within protected areas, factors such as altered water hydrology and inappropriate fire
regimes may compromise ground parrot habitat values (Meredith et al. 1984; McFarland, 1989;

n”"b.‘
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McFarland, 1991c, Forshaw and Cooper, 2002). Historical aerial photography of the Marcoola region,
for example, shows extensive thickening of heath and the incremental spread of taller trees (most
likely Melaleuca spp.).

In more developed coastal areas, birds may also be killed by foxes and cats, and on rare occasions
fly into wire fences, windows or motor vehicles (Higgins, 1999 and references therein).

High rates of hatching failure have been recorded in southeast Queensland (McFarland, 1991b) and
this may prevent population recovery. Genetic diversity within, and between Queensland
subpopulations are low, suggesting increased susceptibility to inbreeding depression and further loss
of genetic diversity (Chan et al. 2008).
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Land-Based Offsets

This section describes the land-based offsets adopted for the SCAEP together with a description of
the offset liability and acquittal. Further details on the delivery of the different offset approaches are
provided in subsequent sections.

3.1.1

Offset Sites

Land-based offsets will be delivered at the SCAEP site utilising retained and rehabilitated habitat as
well as at SCC’s LMRER. The following sections provide a description of the relevant Assessment
Units (AUs) at each site, broken down by offset matter (i.e. species).

The lots and AUs making up the offset sites are listed in Table 3-1. The AUs are shown in Figure 3-1
and Figure 3-2.

Table 3-1  Sites and assessment units making up offset matter areas
Lot | Plan | AU ‘ Applicable matter
SCAERP site (Marcoola Esplanade/David Low Way/Finland Road, Marcoola Qld 4564
898 | CG4782 6 | Wallum Heath Management Area (WHMA) Wallum froglet
Wallum rocketfrog
51 SP298053 7 | Connectivity Corridor Wallum froglet
54 SP298053 Wallum rocketfrog
1106 | SP206556
1105 | SP206553
1 SP269581 8 Mount Emu She-Oak Translocation Area Wallum froglet
Wallum rocketfrog
101 CP883235 9 | Vegetation Management Area A (VMA) Wallum froglet
Wallum rocketfrog
Ground parrot
LMRER (Laxton Road, Palmview Qld 4553)
2 RP27760 1 Paperbark regrowth with heathland shrubs Wallum froglet
2 | Paperbark regrowth with eucalypt paddock trees | VVallum rocketfrog
3 Exotic pasture
4 | Advanced paperbark regrowth open forest
5 Advanced paperbark regrowth with sedgeland
1 SP300404* 1 Paperbark regrowth with heathland shrubs Wallum froglet
3 Exotic pasture Wallum rocketfrog
37 C3147 1 Paperbark regrowth with heathland shrubs Wallum froglet
Wallum rocketfrog
*Formerly RP27759
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Offsets Approach and Assessments

All the lots are freehold and owned by SCC. Landowner details are provided below. However, there
is also a series of easements along lots 1106, 51 and 1105, which provide access to underground
services. These easements are described in Table 3-2.

Postal address Locked Bag 72, Sunshine Coast Mail Centre

Registered owner Sunshine Coast Regional Council
ABN/ACN 37876 973 913

Phone number 07 54757272

Facsimile number 07 54757277

Email address mail@sunsinecoast.qld.gov.au

Table 3-2 Persons with registered interests

Parent lot Type of registered Interest Interest holder’s name
interest identifier

51/SP298503 Easement F/SP282575 | Northern SEQ Distributor-Retailer Authority
Easement J/ISP298055 | Northern SEQ Distributor-Retailer Authority
Easement L/SP305084 | Energex Ltd

54SP298053 Easement H/SP298054 | Northern SEQ Distributor-Retailer Authority

1106/SP206556 | Easement G/SP282576 | Northern SEQ Distributor-Retailer Authority
Easement K/SP305084 | Energex Ltd

1105/SP206553 | Easement E/SP282574 | Northern SWQ Distributor-Retailer

Authority
3/C3147 Easement A/RP173627 | South East Queensland Electricity Board

3.1.2 Offset Matter Areas

3.1.2.1 Overview of Approaches

The AUs can be grouped based on offset approach. These groupings are:

LMRER Habitat Reconstruction and Assisted Regeneration
WHMA Management and Breeding Ponds

Connectivity Corridor Heathland and Paperbark Habitat
Mount Emu She-Oak Heath Tiles

VMA Habitat Conversion.

These groupings, their location, associated AUs, matters and treatment approaches are described
in Table 3-3.

e
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Table 3-3

Groupings of land-based offset approaches

17

Offset grouping Description Habitat created (ha)
Wallum Wallum Ground
froglet rocketfrog parrot

LMRER Habitat Treatment A: Assisted regeneration LMRER 2.30 2.30 - 40.22*
Reconstruction & This treatment consists of facilitating natural regeneration through
Assisted Regeneration i ; i ; 7.50 7.50

minor human intervention (e.g. cattle exclusion, weed removal,

appropriate fire regimes) together with some infill planting.

Treatment B: Habitat reconstruction 24.05 9.62

This treatment consists of installation of native species through 382 153

planting and/or direct seeding with active and ongoing restoration to

assist recovery. This also involves construction of acid frog breeding 2.55 2.55

ponds to supplement existing breeding habitats.
WHMA Management & Augmentation and improvement of heath within the WHMA to create a | SCAEP 25.46 25.46 - 25.46
Breeding Ponds wet/dry heath matrix, including creation of acid frog breeding ponds in

northern WHMA.
Connectivity Corridor Reconstruction and assisted regeneration of paperbark forest together | SCAEP 16.80 16.80 - 16.80*
Heathland and with reconstruction of heath.
Paperbark Habitat
Mount Emu She-Oak Translocation of heath tiles from Mount Emu she-oak clearing areato | SCAEP 4.41 4.41 - 4.41
Heath Tiles a reestablishment site, creating a new area of wet/dry heath matrix.
VMA Habitat Conversion | Augmentation of remnant vegetation in WMA to create a wet/dry SCAEP 5.84 5.84 5.84 5.84*

heath matrix, and creation of acid frog breeding ponds.

*Minimum area to be achieved; it is likely that final habitat creation will exceed these totals.
s
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3.1.2.2

3.1.2.3

Wallum Froglet

Offsets for the wallum froglet will be established at both the SCAEP site and LMRER, considered
together as a single offset matter area. The AUs making up the offset area together with the matter
area HQS are provided in Table 3-4 and shown in Figure 3-1 and Figure 3-2.

Based on the habitat quality assessment, the offset matter area has an existing HQS of 5. As the
HQS for the impact matter area was 7 (based on a rapid assessment) offsets are required to be
delivered to achieve a minimum offset matter area HQS of 8 within 20 years.

Utilising the DES Land-based Offset Multiplier Calculator for regrowth offsets and assuming the
minimum required gain of 3 in 20 years, the required multiplier for the offset matter is 2.76. Thus, the
total offset required for the wallum froglet is 167.34 ha (60.63 ha x 2.76). However, a higher multiplier
of 3.30 was adopted in the BOS approved through the EIS process, allowing for a HQS gain of only
2in 20 years. This gives a total offset liability of 200.08 ha (60.63 ha x 3.30). This higher multiplier is
adopted in this ODP for precautionary purposes and consistency with the BOS.

Details of the HQS and multiplier calculations are provided in Appendix A.

The total offset matter area for the wallum froglet is 92.73 ha. This accounts for 28.1 ha of impact
matter area (based on the 3.30 multiplier), leaving 32.53 ha of residual impact to be offset. However,
as outlined in the BOS, agreement was reached between the Office of the Coordinator-General
(OCG), DES and SCC that as the financial cost of the land-based offsets would exceed the costs
that would be required for a financial offset, the additional offset liability could be waived.

Wallum Rocketfrog

The wallum rocketfrog utilises primarily the same habitat as the wallum froglet. Therefore, the offset
matter areas for both species utilise the same AUs. Table 3-5 and Figure 3-1 and Figure 3-2
summarises these AUs.

Based on the habitat quality assessment, the offset matter area has an existing HQS of 5. As the
HQS for the impact matter area was 7 (based on a rapid assessment) offsets are required to be
delivered to achieve a minimum offset matter area HQS of 8 within 20 years.

Utilising the DES Land-based Offset Multiplier Calculator for regrowth offsets and assuming the
minimum required gain of 3 in 20 years, the required multiplier for the offset matter is 2.76. Thus, the
total offset required for the wallum frogletis 167.34 ha (60.63 ha x 2.76). However, as with the wallum
froglet, a higher multiplier of 3.30 was adopted in the BOS approved through the EIS process,
allowing for an HQS gain of only 2 in 20 years. This gives a total offset liability of 200.08 ha (60.63 ha
x 3.30). This higher multiplier is adopted in this ODP for precautionary purposes and consistency
with the BOS.

Details of the HQS and multiplier calculations are provided in Appendix A.
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Table 3-4  Offset matter area assessment units and habitat quality score: wallum froglet

Treatment Area Size weighting “
h
(ha) AU* | Weighted

1 Habitat reconstruction in heavily disturbed areas, including construction of breeding ponds and 24.05 0.26 | 6.36 1.65
installati f nati i
P installation of native species 3.82 0.04 | 572 0.24
L
g 3 2.55 0.03 | 4.11 0.11
= |4 Assisted regeneration of advanced regrowth areas through minor intervention (e.g. cattle exclusion, 2.30 0.02 | 5.96 0.15
d t
5 | Wweed management) 7.50 0.08 | 6.09 0.49
6 Management of retained airside land as wallum heath, including construction of breeding ponds 25.46 0.27 | 5.85 1.60
o |7 Construction of suitable habitat in parts of Connectivity Corridor through installation of native heath and 16.80 0.18 | 3.75 0.68
k%) paperbark species
ol
'g(J 8 Construction of suitable habitat through heath tile placement in Mount Emu She-Oak Translocation 4.41 0.05 | 3.78 0.18
O Area
n
9 Conversion of paperbark forest to more suitable habitat through slashing and construction of breeding 5.84 0.06 | 3.91 0.25
ponds
Total offset matter area (ha): 76.01
Total offset matter HQS: 5
Impact multiplier (based on minimum gain required) 2.76
Impact multiplier (adopted from BOS) 3.30

*The HQS per AU was determined based on a single transect per AU (except AU9). This approach is consistent with the DES Guide to determining terrestrial habitat quality
v1.2 (2017) which provides ‘it may be possible to reduce the number of [sampling transects less than 2] if it can be demonstrated that different assessment units containing
the same RE are in the same condition’. This is the case for the relevant AUs.

No transect was undertaken for AU9 as this area will be converted to a different vegetation community. Rather, the transect results for an adjoining area (AU8) were adopted
as this reflects the expected starting position of AU9 once converted.

Despite this, all subsequent habitat quality assessments will utilise two transects, one of which will be at the same site as the original transect.
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Table 3-5 Offset matter areas assessment units and habitat quality score: wallum rocketfrog

Treatment Area Size weighting “
h
(ha) AU* | Weighted

1 Habitat reconstruction in heavily disturbed areas, including construction of breeding ponds and 9.62 0.13 | 6.36 0.80
installati f nati i
P installation of native species 153 0.02 | 572 012
L
g 3 2.55 0.03 | 4.11 0.14
= |4 Assisted regeneration of advanced regrowth areas through minor intervention (e.g. cattle exclusion, 2.30 0.03 | 5.96 0.18
d t
g | ‘veed management) 7.50 0.10 | 6.09 0.60
6 Management of retained airside land as wallum heath, including construction of breeding ponds 25.46 0.33 | 5.85 1.96
o |7 Construction of suitable habitat in parts of Connectivity Corridor through installation of native heath and 16.80 0.22 | 3.62 0.80
k%) paperbark species
ol
'g(J 8 Construction of suitable habitat through heath tile placement in Mount Emu She-Oak Translocation 4.41 0.06 | 3.78 0.22
O Area
n
9 Conversion of paperbark forest to more suitable habitat through slashing and construction of breeding 5.84 0.08 | 3.91 0.30
ponds
Total offset matter area (ha): 76.01
Total offset matter HQS: 5
Impact multiplier (based on minimum gain required) 2.76
Impact multiplier (adopted from BOS) 3.30

*The HQS per AU was determined based on a single transect per AU (except AU9). This approach is consistent with the DES Guide to determining terrestrial habitat quality
v1.2 (2017) which provides ‘it may be possible to reduce the number of [sampling transects less than 2] if it can be demonstrated that different assessment units containing
the same RE are in the same condition’. This is the case for the relevant AUs.

No transect was undertaken for AU9 as this area will be converted to a different vegetation community. Rather, the transect results for an adjoining area (AU8) were adopted
as this reflects the expected starting position of AU9 once converted.

Despite this, all subsequent habitat quality assessments will utilise two transects, one of which will be at the same site as the original transect.
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3.1.2.4

3.1.2.5

Ground Parrot

Offsets for the ground parrot will be offered at the SCAEP site only and consists only of a single AU,
that is, the AU9 (the VMA). Table 3-6 and Figure 3-1 summarises this AU. The BOS also included
delivery of an additional 2.28 ha of improved ground parrot habitat within AU6 (the WHMA). This was
not accepted, however, during the assessment and approval of the BOS.

Based on the habitat quality assessment, the offset matter area has an existing HQS of 4. As the
HQS for the impact matter area was 7 (based on a rapid assessment) offsets are required to be
delivered to achieve a minimum offset matter area HQS of 8 within 20 years.

The ground parrot offset matter area HQS was determined based on using AU8 as a surrogate rather
than through direct transects at AU9. This approach was required as AU9 will be substantially
converted to deliver offsets. Therefore, the existing habitat quality will not be reflective of the actual
‘starting point’ for this area before offset treatment is applied. The existing habitat at AU8 provides a
suitable representation of what a post-clearing environment at AU9 will be like and therefore is
considered an appropriate equivalent. However, in consideration of this, new transects will be
undertaken once initial clearing in AU9 has occurred and will be utilised to develop a new ‘baseline’
HQS.

NOTE: The HQS presented in the BOS was 5 as this was based on a combination of offset matter
areas for the ground parrot and two acid frog species. A lower score is achieved through separating
these matters due to the lower existing habitat quality for AU9 (based on the surrogate at AU8).

Utilising the DES Land-based Offset Multiplier Calculator for regrowth offsets and assuming the
minimum required gain of 4 in 20 years, the required multiplier for the offset matter is 2.57. Thus, the
total offset required for the ground parrot is 20.25 ha (7.88 ha x 2.57). However, a multiplier of 3.30
was used in the BOS as the ground parrot offset matter area was combined with offset matter areas
for acid frogs. This gives a total offset liability of 26.00 ha (7.88 ha x 3.30). This higher multiplier is
adopted in this ODP for consistency with the BOS.

Details of the HQS and multiplier calculations are provided in Appendix A.

The total offset matter area for the ground parrot is 5.84. This accounts for 1.77 ha of impact matter
area (based on the 3.30 multiplier), leaving 6.11 ha of residual impact to be offset. This is addressed
in Section 3.2 (Financial Offsets).

Summary

Table 3-7 summarises the land-based offset liability and acquittal for the three relevant matters.
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Offset matter area assessment units and habitat quality score: ground parrot

Treatment Area Size “
SCAEP ‘ Conversion of paperbark forest to more suitable habitat through slashing and construction of breeding 5.84 1.0 ‘ 3.91 3.91
site ponds
Total offset matter HQS: 4
Impact multiplier (based on minimum gain required) 2,57
Impact multiplier (adopted from BOS) 3.30

Matter

Table 3-7

Impact matter

area (ha)

Adopted
multiplier

Total offset
liability (ha)

Offset matter
area (ha)

Offset met

(%)

Residual impact
area (ha)

Combined summary of offset requirements and delivery for relevant matters

Approach to residual offset

Wallum froglet 60.63 3.30 200.08 92.73 46.35 32.53 Waived by agreement between

OCG, DES and SCC
Wallum rocketfrog 21.85 3.30 72.11 76.01 105.42 (1.18) n/a
Ground parrot 7.88 3.30 26.00 5.84 22.46 6.11 Financial offset
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3.2 Financial Offsets
As noted above, there is a residual 6.11 ha of impact to ground parrot habitat requiring financial
offsets. When this area is applied through the financial calculator, a payment of $1,078,806.04 is
obtained. This was confirmed in discussions with the OCG and DES. See further Appendix B for

calculation results.

The financial payment was made 2 March 2018 by SCC.
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Offset Details — Lower Mooloolah River Environmental Reserve

Offset Details — Lower Mooloolah River Environmental
Reserve

4.1

Offset Site Description

The LMRER is located at Palmview, approximately 15 km south of the SCAEP, on freehold land. The
site is bordered by the Mooloolah River to the south and east with the Mooloolah River National Park
to the north. To the west are large tracts of grazing land and the whole area is currently used for
cattle grazing.

A review of historical aerial photography shows that the eastern portion of the LMRER was cleared
prior to 1958. The northern and western portions of the site remained well vegetated until sometime
between 1997 and 2003 when the clearing was extended to current conditions. Historical
photography also shows that prior to clearing the site was covered with an open forest vegetation
community. This corresponds with the pre-clearing regional ecosystem mapping (DSITI, 2017),
which has most of the site mapped as regional ecosystem (RE) 12.3.5 Broad-leaved Paperbark open
forest to woodland. This RE is included in Broad Vegetation Group (BVG) 22a Open forest and
woodlands dominated by Broad-leaved Paperbark in seasonally inundated lowland coastal areas
and swamps.

Surveys of the current site condition have indicated the presence of six vegetation communities,
described in Table 4-1 and shown in Figure 4-1. The site is largely dominated by cleared exotic
pastures with scattered remnant and regrowth vegetation representative of REs 12.3.5 and, to a
lesser extent, 12.3.8 and 12.3.1. Existing cleared areas support scattered remnant trees including
broad-leaved paperbark (Melaleuca quinquenervia), forest red gum (Eucalyptus tereticornis), pink
bloodwood (Corymbia intermedia), swamp box (Lophostemon suaveolens) and cabbage-tree palm
(Livistona australis). Elements of native sedgeland are also present, typically associated with
drainage lines and site depressions.

Good quality habitat for acid frogs was identified on site during preliminary investigations and all
three species have been recorded within the LMRER property. There is further potential for acid frog
habitat creation along the northern boundary of the site, as well as in several other small low-lying
areas.

Based on the existing site condition, areas for focusing the restoration works for offset delivery are
in the north-eastern corner of the LMRER adjacent to the national park and Mooloolah River.
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Table 4-1  Description of existing vegetation communities at LMRER
Vegetation community Description Area
(ha)
Non-native or non-remnant
Pasture with regrowth | Cleared, open grassland dominated by exotic grasses and sedges. | 145.8
and retained paperbark | There are scattered regrowth and remnant trees throughout including
and eucalypts broad-leaved paperbark (Melaleuca quinquenervia), forest red gum
(Eucalyptus tereticornis), pink bloodwood (Corymbia intermedia),
swamp box (Lophostemon suaveolens) and cabbage-tree palm
(Livistona australis).
The northeast corner of the site contains a higher density of broad-
leaved paperbark regrowth.
Broad-leaved paperbark | These areas contain advanced regrowth of broad-leaved paperbark 11.6
regrowth (RE 12.3.5) trees, likely to be greater than 10-15 years old. Clearing and grazing
appears to be excluded from these areas.
Sedgeland regrowth (RE | There is a lower drainage depression in this location, with pooling 8.1
12.3.8) surface water, native sedges and emergent broad-leaved paperbark
trees. Dominant groundcovers observed were grey sedge (Lepironia
articulata), jointed twigrush (Baumea articulata) and bungwall
(Blechnum indicum).
Subtotal | 165.5
Remnant
Riparian  vine  forest | This vegetation community is at the ecotone between pasture and/or 2.8
regrowth (RE 12.3.1) paperbark forest and the Mooloolah River. Tree species present
include weeping lillypilly (Waterhousea floribunda) and flooded gum
(Eucalyptus grandis).
Remnant Intact open forest dominated by broad-leaved paperbark. Vegetation 22.8
paperbark/eucalypt forest | community is consistent with the RE description. The occurrence of
(RE 12.3.5) these patches of remnant vegetation on the site is associated with
low-lying wet areas and the Mooloolah River riparian zone.
Remnant riparian vine | Riparian vine forest associated with Mooloolah River. Floristic 24
forest (RE 12.3.1) composition is consistent with RE description.
Subtotal 28.0
Total | 193.5
7
§ -
G:\Admin\B21223.g.gwf.SCA Supplementary\Approvals\Offsets\B21223-ODP-REP-3.1_rev3.docx R BMT




Sunshine Coast Airport Expansion Project: Offset Delivery Plan

Offset Details — Lower Mooloolah River Environmental Reserve

Figure 4-1 LMRER existing vegetation communities

G:\Admin\B21223.g.gwf.SCA Supplementary\Approvals\Offsets\B21223-ODP-REP-3.1_rev3.docx

N Site-based vegetation

8 I Pasture

26

geeemess LMRE Reserve
Swemess boundary

Cadastre

Broad-leaved
Paperbark regrowth

Sedgeland regrowth

- Ripanan vine forest
regrowth
_ Remnant
| paperbark/eucalypt
forest

- Remnant nparian
vine forest

e T

o

[ouae] o T
| I |

¢ "

a
:
TTe R

" L
D
=)

Sanshine Coast Alrport

e

Sunshine Coast Arport Expansion
Propect

Pt
Lxisting Vegetation Communities !

ae s v

Drat
-.-'. X

GOA 1994 MGA Zone 56

== o :

252448.00  |002 g

e

o

|/ ‘

. -

w7 BMT



Sunshine Coast Airport Expansion Project: Offset Delivery Plan 27

Offset Details — Lower Mooloolah River Environmental Reserve

4.2

Existing information on soil and groundwater conditions within the LMRER property is limited.
However, wet heathland and swamp forest communities are commonly associated with shallow
water tables (particularly after rain) which perch (or semi-perch) on a hardpan layer such as coffee
rock (Griffith et al. 2003, Bryan, 1973). Vegetation dynamics within these areas are strongly
influenced by the depth of groundwater and thickness of coffee rock, which can also inhibit the growth
of large trees, such as broad-leaved paperbark by limiting root development.

Soil structure, including the presence of an indurated sand layer (coffee rock) and groundwater
hydrology (specifically the behaviour of shallow,! perched aquifers) are likely to influence the
successful recruitment and breeding of acid frogs to reconstructed breeding habitats at the LMRER.
This includes influencing pond hydroperiod, which should be long enough to allow tadpoles to
metamorphose without allowing predatory fish to persist and breed (as is likely if water persists year-
round). Typically, this would mean a pond hydroperiod of around six to eight weeks. Groundwater
and soil properties also influence pond water pH, turbidity, tannin-straining, salinity and aluminium
levels, all of which can affect the suitability of constructed ponds for acid frogs.

Offset Design

The LMRER will be used to provide suitable breeding and non-breeding habitat for wallum froglet
and wallum rocketfrog. This will be achieved through restoration works to establish an ultimate
vegetation community that closely resembles pre-clearing condition (i.e. broad-leaved paperbark
open forest to woodland — RE 12.3.5), with provision for areas of sedgeland (RE 12.3.8) and
constructed frog ponds to improve habitat for acid frog species.

The offsets will be delivered through two broad treatment areas, according to the existing vegetation
condition classes and restoration opportunities available at the site, shown in Table 4-2 and Figure
4-2. These areas form the basis of restoration and ongoing management approaches to be
implemented at the site. Of the total area to be rehabilitated, at least 23.50 ha will provide an offset
for wallum rocketfrog and at least 40.22 ha for the wallum froglet.

Additionally, a 3 m wide access track, comprising of sand or maintained understorey vegetation, will
be maintained along the northern, western and southern boundary of the LMRER offset area. The
track is to permit maintenance and fire service vehicle access to the site during the maintenance
period or in the event of a bushfire on adjacent lands. These tracks may be decommissioned upon
completion of the maintenance period.
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Table 4-2  Description of broad restoration treatment areas for LMRER

Treatment | Description Existing conditions Area (ha)

A Assisted Advanced regrowth of broad-leaved paperbark open 230 | 4
regeneration forest. Retains native canopy, sub-canopy and ground
layers. Ponding surface water and areas of open
sedgeland.

Good coverage of breeding ponds.

Advanced regrowth of broad-leaved paperbark and 750 | 5
sedgeland. Low canopy cover, very dense native sedge
and fern cover.

Good coverage of breeding ponds.

B Habitat Broad-leaved paperbark regrowth, with elements of 24.05 | 1
reconstruction | heathland shrubs. Elements of native sedgeland in
drainage depressions.

Broad-leaved paperbark regrowth, with retained 382 |2
eucalypt paddock trees.

Exotic pasture with very few native species and low 2550 | 3
habitat structure. Some areas of broad-leaved
paperbark regrowth and native sedges.

Total 62.64
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Treatment

Description

Area

Assisted regeneration

10.39ha

D Offset Area

Cadastre

Habitat reconstruction

52.01ha

Figure 4-2 LMRER broad treatment areas
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Offset Details — Lower Mooloolah River Environmental Reserve

4.3

4.3.1

The two types of treatment to be used are described as follows:
Assisted Regeneration

e This treatment applies to areas where the native plant community is largely healthy and
functioning, and when native plant seed is still stored in the soil and/or will be able to reach the
site from nearby natural areas by birds or other animals, wind or water. In the existing state,
natural regeneration processes (seedling germination, root suckering etc.) are being inhibited by
biotic factors, such as weed invasion, soil compaction, cattle grazing and mechanical slashing.

e Due to the existing nature of these sites, relatively minor human intervention (e.g. cattle exclusion,
weed and exotic grass removal, implementation of appropriate fire regimes) is sufficient to trigger
the recovery process through natural regeneration; installation of new plants is not generally
considered appropriate in these areas.

o Infill plantings may be of benefit in some areas to speed up successional processes and/or to
improve the structure and complexity of habitats for acid frogs.

Habitat Reconstruction

e This treatment applies to areas that have been subject to increased degradation or alteration,
when the degree of disturbance has been so great and longstanding that the pre-existing native
plant community cannot recover by natural means. In these areas, a greater degree of human
intervention is required, such as integrated weed management, grazing management and/or
slashing, amelioration of soil conditions (e.g. importation of soils), drainage works and landscape
reshaping.

e Acid frog breeding ponds will be constructed in this area to supplement available acid frog
breeding habitats at the LMRER.

e Some native species will also be installed through direct planting or seeding as natural
regeneration and recruitment is insufficient to initially re-establish the original vegetation.
Depending on the prevailing circumstances, the planting of a broad diversity of species from the
target ecosystem may be unnecessary and the use of pioneers may be sufficient to re-establish
ecological processes.

Offset Delivery Actions and Procedures

Qualifications and Experience of Project Team

Offset delivery must be carried out under the direct supervision of a suitably qualified ecologist or
bushland restoration specialist. This person must have a university degree in ecology, botany,
environmental science or a similar and relevant field. All phases of the planning, implementation,
completion and monitoring of the project must be reviewed by the supervising ecologist or bushland
restoration specialists.

The on-ground works must be coordinated and supervised by qualified and experienced personnel
within minimum qualifications in Certificate 11l in Horticulture, Conservation and Land Management
(CaLM) or equivalent experience. The project shall be undertaken by bush regeneration specialists

PN
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with minimum qualifications in Certificate 1l CaLM or equivalent and at least 5 years of practical
ecological rehabilitation experience.

Monitoring and associated reports shall be prepared by a suitably qualified ecologist in preparing
ecological monitoring reports.

4.3.2 Pre-Construction Investigations and Plans

Prior to commencement of any works, the following pre-construction activities will be undertaken:

e Site survey to identify restricted invasive plants and environmental weeds and, where necessary,
development of a Weed Management Plan for the site. The Weed Management Plan must be
developed in consultation with the acid frog specialist and aim for the removal/control of all
environmental and noxious weeds? from the offset area, including any invasive native species
that may reduce acid frog habitat amenity. Specifically, the plan should include:

o Methodology, conditions and timing of the site survey

o Alist of all weed species located during the survey (including exotic or natural species which
might adversely affect environmental values)

o Weed survey results including a detailed geo-referenced map of existing weed infestations
o Any weed control actions that may be required in addition to measures outlined in this ODP

o Weeds of concern that should be the subject of immediate control and appropriate control
methods for these weeds.?

e Updated habitat quality assessment transects, as per the DES guideline, to give a pre-
construction HQS for the site.

¢ Investigations to identify the properties of groundwater and soils that would influence acid frog
breeding ponds (e.g. pH, turbidity, tannin-staining, salinity, aluminium levels) and planting hole
fertilisation or soil amelioration required. The soil testing is to consist of a minimum of one sample
per hectare with physical and chemical analysis by a NATA accredited soil analysis laboratory.

e Development of detailed construction and maintenance plans, with details on nature, timing,
duration and location of works. This will include detailed design of the acid frog breeding ponds,
as informed from the above investigations.

e Development of a list of species for planting and a planting management strategy with measures
to reduce the risk of unintended failure of planted areas.

This material will form the basis of the actual works delivery. Plans will be reviewed and approved
by Council before commencement of works.

2 Weeds to be considered include those listed under Biosecurity Act 2016, Restricted Invasive Plants of Queensland (DAF, 2016),
Weeds of National Significance in the National Weed Strategy, Invasive Naturalised Plants in Southeast Queensland (Queensland
Herbarium, 2002), and Draft Sunshine Coast Council Local Government Area Biosecurity Plan. Additionally, the plan should include
other exotic plants known to exhibit weed characteristics (i.e. invasive, competitive characteristics).

3 Weed control methods must be reviewed by the acid frog specialist to ensure they do not inadvertently place existing conservation
values at risk.
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4.3.3

434

4.3.5

4351

NOTE: To the extent any of these plans differ from more general detail as provided in this ODP, the
subsequent plans will have precedence.

Surveying and Pegging

Each treatment area will be surveyed and pegged to allow for the on-ground identification of areas
to receive specific restoration treatments. The final location and dimensions of reconstructed acid
frog habitats will be dependent on the results of soil and groundwater investigations and the
recommendations of the ecologist or rehabilitation specialist.

Assisted Regeneration (Treatment A Area)

Little human intervention is required for the regeneration of the Treatment A area. The major intention
for these areas is to support the regeneration of broad-leaved paperbark open forest by means of
cattle exclusion, weed and exotic grass removal and the implementation of appropriate fire regimes.
Further detail on specific activities will be included in detailed construction and maintenance plans.

Habitat Reconstruction (Treatment B Area)

Works for the Treatment B area will consist of active revegetation works and construction acid frog
breeding ponds, as described below.

Planting

Revegetation works will be based on planting using the species listed in Table 4-3. Species are to
be selected which are suitable for the in-situ soil and drainage conditions (i.e. some areas will
experience periodic to near-permanent inundation). All tubestock are to be healthy, locally-sourced
and acclimatised prior to planting. Any proposed stock substitutions must be approved by the
supervising ecologist.

Prior to planting, all weeds and exotic plants are to be treated in accordance with the weed
management plan, allowing time for any necessary follow-up treatments where required. Soils are to
be cultivated to a depth of 150 mm. No ripping is to occur within the dripline of mature trees to avoid
damage to root systems. Where plants are to be installed within the dripline of existing trees, holes
are to be manually dug by hand or mechanical auger.

Plants are to be set out in accordance with the positions and quantities outlined in this document.
Planting holes should be twice the width and depth of the pot size and prepared not more than
24 hours in advance of planting. Plants and planting holes should be watered immediately prior to
planting to ensure adequate soil moisture content. To discourage any likely herbivory, plants are to
receive a treatment of ‘Deter’ prior to planting. The outside roots of each plant shall be lightly teased
apart prior to planting. Planting holes are to be backfilled and progressively firmed as needed.
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Table 4-3

Active revegetation species palette

33

Stratum Species Common name Planting density
Canopy Melaleuca quinquenervia Broad-leaved paperbark 1 plant/25 m?
Lophostemon suaveolens Swamp box
Eucalyptus tereticornis Forest red gun
Melicope elleryana Pink flowered doughwood
Glochidion sumatranum Umbrella cheese tree
Melaleuca linariifolia Flax-leaved paperbark
Shrub Hakea actites Mulloway needle bush 1 plant/9 m?
Acacia leiocalyx Black wattle
Banksia robur Swamp banksia
Glochidion ferdinandi Cheese tree
Acacia disparrima subsp. disparrima Hickory wattle
Alphitonia excelsa Red ash
Melaleuca pachyphylla Wallum bottlebrush
Leptospermum polygalifolium Tantoon
Persoonia virgata Geebung
Xanthorrhoea fulva Swamp grasstree
Leptospermum liversidgei Lemon-scented tea-tree
Hibiscus diversifolius Swamp hibiscus
Baeckea frutescens Weeping baeckea
Banksia aemula Wallum banksia
Ground Leersia hexandra Swamp ricegrass 3 plants/m?
Imperata cylindrica Blady grass
Baumea rubiginosa Flat leaf twig rush
Baumea articulata Jointed rush
Gahnia clarkei Tall sawsedge
Gahnia siberiana Red-fruited sawsedge
Cyperus trinervis Flat sedge
Chorizandra cymbaria Heron bristle bush
Fimbristylis nutans
Baloskion pallens Native rush
Lepironia articulata Grey sedge
/".‘
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4.3.5.2 Acid Frog Breeding Pond Construction

Acid frog breeding ponds are to be constructed in the habitat reconstruction treatment area (refer
Figure 4-2) where suitable soil and groundwater conditions exist. Actions associated with breeding
pond construction that should be implemented within this area are outlined below. These are to
address performance objectives and criteria outlined in Table 4-5.

Pre-Construction Investigations

Detailed information on soil and groundwater conditions within relevant treatment areas is needed to
maximise the success of acid frog habitat restoration works and to inform the precise location and
design of breeding ponds. Additional investigative actions to be implemented prior to the
commencement of restoration works will include:

¢ Installation of groundwater wells and loggers for monitoring groundwater in constructed acid frog
breeding ponds (i.e. Treatment B Area)

¢ Installation of at least one groundwater well and logger within existing acid frog habitat at the
LMRER to allow for comparison

¢ Investigation of soil profile (depth to indurated layer) and soil and groundwater properties (pH and
salinity) with establishment of monitoring wells

e Downloading groundwater logger data quarterly.
Pond Design

Pond construction at LMRER will be guided by a detailed construction plan. This plan will need to be
completed before construction of ponds can begin. The pond construction plan should show the
location, extent and bathymetry of individual ponds. Pond design (especially pond depth) will be
guided by data from groundwater loggers as well as expert advice (from the acid frog specialist).
Existing acid frog habitat should be clearly indicated on the designs as exclusion areas.

The design and layout of constructed ponds should allow for:

e Approximately 38 ponds with a minimum combined area of 5 ha, scattered throughout the entire
Treatment B area

e Ponds no smaller than approximately 10 m?

e An approximate 1:5-6 fall from existing ground level to the pond floor

¢ Individual pond depth, as informed by soil and groundwater investigations

¢ Planting, establishment and ongoing recruitment of emergent sedges, including:

o - Baumea rubiginosa, B. articulata and/or Lepironia articulata for areas where deeper water is
expected

o - Baumea rubiginosa, Baloskion pallens, and Fimbristylis nutans for shallower areas
e Areas of dense sedge and sparse-to-moderate sedge cover in and around ponds.

Figure 4-3 provides detailed specifications for acid frog breeding pond planting works.
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Site Preparation and Pond Construction

Pond construction should occur during the dry season (June to August) to minimise the risk of injuring
acid frog adults and larvae. The footprint of any works associated with pond construction must be
inspected by a registered fauna spotter/catcher prior to the commencement of works. The fauna
spotter-catcher is to be present on-site whilst excavation works are undertaken if fauna are observed
which require relocation or in case of fauna injury.

Prior to excavation works, tall woody vegetation (i.e. melaleuca regrowth and established eucalypts)
will be removed from within the proposed pond footprint. Wherever possible this should be done
manually using cut-stump methods to avoid significant ground and vegetation disturbance from
heavy machinery. Remaining vegetation may require slashing to reduce density once the tall woody
material has been removed.

To minimise damage to surrounding vegetation, ponds will be excavated using light machinery (<5 t)
where practical. Damage to vegetation may be further reduced by minimising movement in and
around constructed ponds and reusing previous access routes rather than moving across
undisturbed areas of vegetation. Following construction, areas subject to soil disturbance around the
perimeter of ponds should be planted with emergent sedges, in accordance with Figure 4-3. Access
tracks are to be seeded with Caustis recurvata and Fimbristylis nutans.
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4.4
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Practical Completion Performance Objectives and Criteria

Following the implementation of the habitat restoration works, the performance outcomes and criteria
defined in Table 4-4 and Table 4-5 will need to be met to achieve practical completion and commence

the maintenance works.

Table 4-4

Native regeneration of broad-
leaved paperbark open forest
vegetation community

Performance objectives and measurable criteria for assisted regeneration

treatment areas (Treatment A)

Performance objective ‘ Measurable criteria

The following tree species are recorded as dominant or
subdominant in the canopy and/or sub-canopy: broad-leaved
paperbark, swamp box, forest red gum.

A minimum of 10 of the flora species listed in Table 4-3 are
recorded.

Canopy or subcanopy layers are to be a minimum of 6 m in height,
with a minimum foliage projective cover (FPC) of 30%.

Increased FPC of locally occurring native species in ground, shrub
and canopy strata from the measured FPC at the time of the
preparation of this specification.

Evidence of recruitment of locally occurring native flora species
characteristic of the target community, through seeding and/or
germination.

Reduction in the cover of exotic
and weed species in all offset
areas

Exotic plant cover (other than declared pests, weeds of national
significance and noxious/environmental weeds) is reduced to 10%.

Absence of any declared pest plants, weeds of national
significance or SCC Declared Noxious/Environmental Weeds.

Table 4-5

Creation of a minimum of 5 ha
of acid frog breeding ponds

Performance objectives and measurable criteria for habitat reconstruction

treatment areas (Treatment B)

Performance objective Measurable criteria

Construction of ponds according to design specifications.
Native sedge density ~1/3 m? in and around ponds.

Delivery of active revegetation
works

A minimum of 4 canopy, 10 shrub and 10 understorey species listed
in Table 4-3 are recorded.

Plant density in accordance with Table 4-3.
All failed plants replaced and reasons for failure recorded.

Adequate watering records provided to demonstrate active
revegetation area was sufficiently watered.

Evidence of plant growth recorded.

Reduction in the cover of
exotic and weed species in all
offset areas

Exotic plant cover (other than declared pests, weeds of national
significance and noxious/environmental weeds) is reduced to 10%.

Absence of any declared pest plants, weeds of national significance
or SCC Declared Noxious/Environmental Weeds.
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4.5

451

Management and Maintenance

Short-term Management and Maintenance

LMRER offset site short-term management and maintenance requirements prescribed in this Section
must be implemented within the first three years following practical completion of the restoration
works. These prescribed measures are crucial to achieving offset habitat restoration objectives and
are to be implemented until such a time as habitat restoration works have addressed the
maintenance period performance outcomes identified above in Section 4.4.

Different approaches to the management of each AU at the LMRER will be required in the short-term
and the contractor must be committed to adaptively managing each area. This includes adapting
conservation and land management practices in response to results from the monitoring program
and to unforeseen or unplanned management threats and issues, as well as to reflect advances in
ecological research and land management technologies.

An indicative schedule of maintenance tasks is shown in Table 4-6. The broader program of all works

is discussed in Section 4.7 (for LMRER) and Section 7 (for entire offset program).

Performance
criteria and

management
actions

Weed control

Table 4-6

Intensive mechanical and
chemical weed control.
Allow for 12 visits over
the first year

Spot weed control in
accordance with
monitoring outcomes.
Allow for 6 visits over the
second year for weed
control

Indicative schedule of maintenance tasks

Spot weed control in
accordance with
monitoring outcomes.
Allow for 6 visits over the
third year for weed
control.

Erosion control
and mulching

Erosion control and mulch
to be installed where
required following weed
treatment and pond
construction works.

Reapply mulch as needed
to bare ground or new
plantings

Reapply mulch as needed
to bare ground or new
plantings

Watering

As required

As required

As required

Replacement/Infill
planting

Sourcing of seedlings or
seeds from local
provenance plant
material. Identification
and preparation of
planting sites

Monitoring for success
and replacement of failed
plants.

Monitoring for success
and replacement of failed
plants.

Hygiene measures

As required for all site
works

As required for all site
works

As required for all site
works

Ecological burns

No actions

No actions

Plan for ecological burn at
end of maintenance
period.
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45.1.1

45.1.2

45.1.3

45.1.4

Weed Control

Weed control during assisted regeneration should be undertaken within the treatment areas
according to the weed management plan. Specific weed treatments need to be undertaken in
accordance with Biosecurity Queensland Information sheets:

https://www.daf.gld.gov.au/plants/weeds-pest-animals-ants/weeds/controlmethods.

Control methods are dependent upon the age, size, location and health of the weed specimen.

Follow up weed removal should be timed to treat weeds and exotic species prior to seed set.
Chemical treatment of exotic grasses should be followed by slashing of dead vegetation which would
be retained on the site to provide soil stabilisation and cover.

Watering

Any planting works undertaken within habitat reconstruction treatment areas, or to reinforce areas of
assisted regeneration will require sufficient watering to encourage successful establishment.
Watering should be carried out on an as-needs basis subject to the results of site inspections and
monitoring. The water availability at the offset site and the need to import water installing systems to
irrigate planting works is to be assessed by the appointed contractor.

A strict weed hygiene protocol should be implemented to prevent the spread of weeds. This would
include a vehicle wash-down upon entry and exit to the site.

Replacement and Infill Planting

All plantings should be assessed regularly and replaced as required. Any failed or lost plantings are
to be replaced with suitable stock in accordance with the species palette and planting specification
outlined above in Section 4.3.5.1 and Figure 4-3.

Itis expected that in instances where the contractor observes vacancies within assisted rehabilitation
areas due to weed control, previously unobserved vacancies or canopy gaps, infill plantings will be
provided to speed up the ecological succession process.

Exotic Disease Hygiene

Strict hygiene protocols, as per the Australian Government’s Hygiene protocols for the control of
exotic diseases in Australian frogs (Commonwealth of Australia 2011) are to be implemented at the
LMRER for the duration of the three-year maintenance period so as to minimise the risk of disease
spread to the site:

http://www.environment.gov.au/biodiversity/invasivespecies/publications/hygiene-protocols-control-
diseases-australian-frogs

This is to include the cleaning of personnel, footwear, equipment and vehicles with a suitable
disinfectant before entering and existing the site.
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4.5.1.5 Fire Management

40

Fires must be controlled at the offset site to allow adequate time for juvenile plants to mature and set
seed. A fire exclusion period of approximately three years is recommended. As such, a burn of the
translocated area should be scheduled no sooner than 2021.

45.1.6

Corrective Actions

Corrective actions may be required if performance indicators outlined in Section 4.4 of this plan are
not met. Triggers for corrective actions, potential causes and suggested corrective actions are
identified in Table 4-7 below. It should be noted that the list of corrective actions provided is not
exhaustive and additional actions may also be suitable/appropriate if deemed so by an acid frog
expert. Corrective actions should therefore be implemented in consultation with an acid frog

specialist.

Table 4-7

Indicator

Trigger

Possible cause

Corrective actions for LMRER acid frog offsets program

Potential corrective
actions

Recruitment Constructed ponds fail to Pond design inadequate: Modification of pond
support recruitment despite ponds not holding water for design (e.g., increased
suitable (median or above long enough; water quality in | pond depth) Modification
median) rainfall, while ponds unsuitable; predator of vegetation
reference sites support density within ponds too within/surrounding ponds
successful recruitment. high; and/or vegetation cover | (e.g., increased density

unsuitable. of emergent sedges)

Adult Constructed ponds Pond design inadequate, Modification of pond

abundance consistently fail to attract such that: ponds not holding | design (e.g., increased or
breeding/calling animals, water for long enough; water | pond depth to increase
while reference sites support | quality in ponds unsuitable; pond hydroperiod, or
significant numbers of density of competitor species | decrease pond depth and
calling/breeding animals. too high; vegetation cover hydroperiod to reduce

unsuitable; water persisting densities of predator

for too long allowing for the fish). Modification of

establishment and vegetation

persistence of predatory fish. | within/surrounding ponds

Predatory fish able to (e.g., increased density

colonise constructed ponds. | of emergent sedges).
Construct barriers to
prevent fish from
colonising constructed
ponds.

Ground and Surface water pH within Increased surface water Reduce surface water

surface water created acid frog habitat runoff into habitat areas. runoff into habitat areas.

quality exceeds 5.0. Engage suitably qualified
groundwater specialist or
hydrogeologist to
investigate sources of
altered recharge levels.

Hydroperiod Hydroperiod at created acid | Reduced pond hydroperiod Modification of pond
frog breeding ponds due to draining and/or design (e.g., increased
significantly shorter than reduced recharge of perched | pond depth in order to
existing habitat at reference | groundwater aquifer. Pond increase hydroperiod, or
sites, preventing successful depth too great, allowing reduced pond depth to
recruitment. Permanent
water within created acid
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Indicator

Trigger

Possible cause

41

Potential corrective
actions

frog breeding ponds
allowing persistence of
predatory fish (when water
within retained ponds and at
reference sites remains
ephemeral).

surface water to persist for
longer.

eliminate permanent
water).

Vegetation
structure

Significant die-off of
vegetation and/or sedges
without a marked reduction
in rainfall (i.e., die-off not
readily attributable to
reduced rainfall/drought).

Newly-identified incursions
of weed species within offset
areas. 5% increase or
greater in the extent of
existing
infestations/incursions

Inappropriate planting
regime (i.e. species may not
be suited to local hydrology).
Introduction/ spread of weed
propagules by vehicles,
machinery and/or personnel.
Changes to abiotic factors
such as disturbance regimes
(e.g., slashing regimes).

Reassess soils and
localised hydrology and
replant with alternative
species in accordance
with the specifications
outlined in Section 4.3.5.
Carry out appropriate
weed control activities
consistent with actions in
Section 4.5.1.1 Increase
vigilance/monitoring of
weeds.

452

4521
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compared with initial weed
survey.

Long-term Management Actions

This Section identifies measures that must be implemented for the long-term protection and
management of acid frog habitat offsets at the LMRER offset site. These prescribed measures are
crucial to achieving the objectives identified in Section 4.4.

Long term management of offsets at the LMRER is to occur indefinitely. However, a 20-year
timeframe has been set for achieving the required 1-point condition gain in HQS, as compared with
the impact site habitat quality score of 7, over 90% of the site. Note that this score is calculated
together with an improvement in HQS for the SCAEP acid frog offset AUs.

The National recovery plan for the Wallum Sedgefrog and other wallum-dependent frog species
(‘Recovery Plan’) (Meyer et al 2006) identifies several known and potential threats to acid frog
species including wallum froglet and wallum rocketfrog. If not appropriately managed, these have the
potential to impact the long-term success acid frog habitat offsets to be delivered at the LMRER.
These are discussed further below.

Changed Hydrology, Poor Water Quality and Predation

As discussed in Section 4.1, hydrology and water quality are key factors that are likely to influence
the success of acid frog recruitment to reconstructed habitat areas at the LMRER. To support the
successful breeding/recruitment of acid frogs, constructed ponds must retain water long enough to
allow tadpoles to metamorphose without allowing predatory fish (i.e. Gambusia holbrooki) to persist
and breed (as is likely if water persists all year round). Typically, this would mean a pond hydroperiod
of around six to eight weeks.

Following pond construction, surface and groundwater monitoring will be undertaken for a three-year
period to assess the suitability of localised hydrology/ pond hydroperiod. Pond water pH, turbidity,
tannin-staining, salinity and aluminium levels will also be monitored, all of which can affect the
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4522

amenity of constructed ponds for acid frogs (with elevated pH, turbidity, salinity and aluminium likely
reducing the suitability of ponds for acid frog species).

Where necessary, corrective actions will be implemented (as per Section 4.5.1.6) to address
inappropriate hydrology and water quality with surface and groundwater monitoring extended until
performance outcomes are achieved (refer to Section 4.6).

Inappropriate Fire Regimes

Inappropriate fire regimes may impact acid frog populations and the viability of associated broad-
leaved paperbark open forest habitat areas. Short-term monitoring suggests acid frog numbers can
significantly decline and may be slow to recover following fire events (Meyer et al. 2006). This can
occur through direct mortality and a loss of vegetative cover, exposing frogs to increased predation
and climate extremes (Meyer et al. 2006). Similarly, changes in the frequency and intensity of fires
can prevent the regeneration of native vegetation and decrease plant species richness in acid frog
habitats, ultimately impacting viability and carrying capacity over the long-term.

Long-term management of acid frog habitat offsets at the LMRER offset site is to incorporate the
implementation of appropriate fire management practices. Table 4-8 provides fire management
guidelines for target vegetation communities based on Queensland Herbarium (2016) Regional
Ecosystem Fire Guidelines. An adaptive approach to fire management at the LMRER offset site is
recommended based on the outcomes of offset monitoring.

Table 4-8  Fire regime requirements for the target vegetation community

Melaleuca Open Forest (RE 12.3.5)

Season: Late summer to mid-winter (after rain).

Intensity: Planned and occasional unplanned burns (typically of higher intensity) influence the ecology of
melaleuca ecosystems.

Interval: Heath 8-12 years, Sedge 12-20 years, Mixed grass/shrub 6-20 years.

Strategy: Aim for a 25-70% burn mosaic (in association with surrounding ecosystems, as melaleuca
ecosystems often just occur in patches or along natural drainage lines). Fires may, depending on the
conditions and type of vegetation, burn areas larger than just the melaleuca ecosystem. Ensure secure
boundaries from non-fire-regime adapted ecosystems, particularly foredune and beach ridge communities.
Consider the needs of melaleuca ecosystems based on understorey (i.e., heath dominated, sedge dominated
or mixed grass/shrub) when planning burns. High soil moisture (or presence of water on the ground) is
required, as avoidance of peat-type fires must be maintained.

Issues: Fire regimes for melaleuca ecosystems require further fire research. Melaleuca forests are fire-
adapted, but too high an intensity or frequent fire will slow or prevent regeneration and lead to lower species
richness (since these communities contain numerous obligate seed regenerating species that require
sufficient fire intervals to produce seed). High intensity fires may kill trees and lead to whipstick regeneration.
Too frequent fire may result in a net loss of nutrients over time from an already nutrient poor system. Fire
associations are significantly influenced by understorey composition. Melaleuca communities with a heath
understorey should burn in a similar way to coastal heath (8-12 years). Sedge understorey communities will
burn in association with the surrounding ecosystems (so will often burn with them but sometimes not, such
that these communities have a slightly less fire frequency). Mixed understorey communities burn in a similar
way to dry sclerophyll, in association with the surrounding dry sclerophyll, though somewhat less frequently
due to the additional moisture present in melaleuca communities.
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45.2.3

4524

4.6
4.6.1

Exotic Disease

Chytridiomycosis is an exotic disease caused by the chytrid fungus Batrachochytrium dendrobatidis
attributed to recent declines and extinctions in many Australian frog species (Meyer et al. 2006).
Chytrid fungi typically live in water and soil and are spread among amphibian populations by means
of human and animal transportation. Individual frogs can contract the disease by contact with infected
animals or contaminated waters containing spores from infected animals (Commonwealth of
Australia, 2016).

Strict hygiene protocols, as per the Australian Government’s Hygiene protocols for the control of
exotic diseases in Australian frogs (2011) are to be implemented at the LMRER so as to minimise
the risk of disease spread to the site:

http://www.environment.gov.au/biodiversity/invasivespecies/publications/hygiene-protocols-control-
diseases-australian-frogs

This is to include the cleaning of personnel, footwear, equipment and vehicles with a suitable
disinfectant before entering and existing the site.

Weed Invasion

Although not addressed in the Recovery Plan, weeds may pose a threat to the viability of acid frog
habitats, impacting vegetation structure and floristics through the competitive exclusion of native
plant species. Weed control measures are to be implemented on site for the duration of the
maintenance period to minimise the competitive impacts of exotic species on native habitats.

Weeds may establish within reconstructed acid frog breeding ponds and areas to be actively
revegetated from propagules stored within the soil or deposited from machinery and vehicles
undertaking the habitat restoration and maintenance works. These can also become established
within naturally regenerating habitat areas due to historical disturbance and available resources.

Control and removal of invasive weeds at the LMRER offset site will assist the establishment,
expansion and persistence of acid frog habitat. Implemented control measures must comply with
Biosecurity  Queensland  guidelines  (https://www.daf.qld.gov.au/plants/weeds-pest-animals-
ants/weeds/controlmethods) and ensure any chemicals used are waterway safe. Inspections of the
site should be carried out at least once every six (6) months to identify and control any weed species
present.

Monitoring and Reporting

Habitat Quality

The overarching objective of the terrestrial habitat quality monitoring is to apply a standard metric to
measure the success of the offset actions against the offset objectives identified in Section 4.4. The
stated conservation outcome is to achieve a 1-point condition gain in HQS for the acid frog offset
AUs within 20 years. While the AUs that make up this score cover both LMRER and SCAEP sites,
the same gain will be sought for each individual HQS.

The habitat quality of each AU will be monitored by placing two monitoring transects within each
assessment unit. The methodology for collecting data on the overall habitat quality of the offset sites
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46.2

will continue to apply the Guide to Determining Terrestrial Habitat Quality (DEHP 2014). The centre-
point, start-point and bearing of each transect is to be recorded and the centre-point is to be
permanently marked with a star picket.

One of these transects will be situated at the sites where data was collected to inform the existing
habitat quality score derived to assess the size and scale of this offset package. The second transect
will be located in an area of similar vegetation condition and habitat structure. All field data will be
collected in accordance with the procedures described in ‘Chapter 5 — Site Condition Assessment’
of the Guide to Determining Terrestrial Habitat Quality.

The Site Context Assessment and Fauna Species Habitat Assessment components of the Guide to
Determining Terrestrial Habitat Quality will also be completed.

All field data will be collected and entered into the relevant datasheets and compared with the
benchmark values for the targeted Regional Ecosystems to obtain an overall habitat quality score.
These monitoring events will be completed yearly.

A short report presenting the results of each year’'s monitoring activities will be prepared, including a
brief commentary on how the works are contributing to the required conservation outcome of a
demonstrated gain in habitat quality value. The reports are to include:

e The raw data collected in the Site Condition Assessment transects

e Completed Site Context Assessment data with any supporting GIS maps

e Completed Fauna Species Habitat Assessment

e Completed habitat quality score metric

e Photographs taken at the centre point facing north, south, east and west

e A description of any threats or disturbances observed

e Recommendations for any corrective actions to be applied

¢ An assessment or comment on the success of any corrective actions recommended during the

previous year’s monitoring.

Ground and Surface Water Level/Pond Hydroperiod

Monitoring of ground and surface water levels within created acid frog breeding habitats is necessary
to evaluate the performance of constructed ponds and determine what, if any, corrective actions may
be required should ponds fail to hold sufficient water after construction. Water level monitoring within
created habitat should include:

e Continuous monitoring of ground water levels using capacitance water level loggers at sites
established during the initial groundwater investigations (see Section 4.3.2).

e Continuous monitoring of pond hydroperiod using capacitance water level loggers at no less than
50% of constructed ponds (up to a maximum of 30 ponds).

e Continuous monitoring of pond hydroperiod using capacitance water level loggers in acid frog
monitoring reference sites outside the LMRER offset area.
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46.3

46.4

46.5

Water level loggers at monitoring sites should be serviced and downloaded quarterly with monitoring
to continue until success criteria have been demonstrated. Data from ground water/pond hydroperiod
loggers must be included within the annual monitoring reports.

Surface Water Quality

The amenity of artificial breeding habitat for acid frog species will depend on surface water quality
within ponds, in particular pH and tannin-staining levels (with low pH and heavy tannin-staining
limiting competition with ecologically-similar sibling species). Surface water quality (pH, tannin-
staining, turbidity, and salinity) should therefore be monitored, both at constructed ponds and
reference sites within and outside the SCA. Measurement and analysis of water chemistry should be
undertaken during acid frog monitoring surveys and, providing surface water is present, quarterly
while downloading of data from water loggers.

Weeds

The risk of weed infestation or expansion is most likely in the period following soil surface
disturbance, and as such targeted weed monitoring will be undertaken in the 24 months following
acid frog pond creation. In subsequent years weed monitoring need not be as rigorous and can be
included as part of terrestrial habitat quality monitoring. Weed monitoring should include biannual
surveys of the site to detect any new outbreaks or increases in existing infestations. In addition to
exotic species, invasive native species should also be considered which may reduce the amenity of
habitat for acid frog species. New weed outbreaks or increases of > 5% in the extent of existing
infestations (based on the results of weed mapping prior to the commencement of site restoration)
should trigger weed control.

Reporting from biannual weed monitoring, which is to continue for 24 months following the
completion of all earthworks (runway and pond construction), need only be in the form of a short
memo/report. It should include survey methods and results, and clearly document deviation from the
pre-construction weed map/data. It should clearly indicate if further weed control actions are
necessary.

Opportunistic weed survey results (commencing 24 months after all earthworks are completed)
should be included annual reports, where relevant.

Acid Frogs
A monitoring program will be implemented to assess the success of offset measures for acid frog
species (including the wallum sedgefrog). The objectives of this program are to:

e Monitor site ground and surface water conditions to ensure parameters suitable for acid frog
habitat.

e Document breeding activity and recruitment success within constructed ponds at the LMRER to
determine the success (or otherwise) of offsets for the wallum sedgefrog, wallum rocketfrog and
wallum froglet.

Targeted surveys will be undertaken to assess both abundance and recruitment of acid frog species
within areas of artificial habitat (constructed ponds) and reference sites outside of the LMRER (within
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Mooloolah River National Park and/or Noosa National Park). Monitoring surveys must be conducted
under conditions suitable for detection of target species, as outlined in Table 4-9.

Table 4-9  Suitable timing and conditions for surveys targeting acid frog species

Species

Suitable timing and conditions for

nocturnal surveys targeting adult
frogs

Suitable timing and conditions for
surveys targeting tadpoles /
metamorphosing frogs

Wallum sedgefrog

1-2 days after heavy rainfall resulting in
inundation of breeding habitat in spring,
summer or autumn.

5-8 weeks after heavy rain with breeding
habitat at least partly inundated, in
spring, summer or autumn.

Wallum froglet

1-2 days after heavy rainfall resulting in
inundation of breeding habitat in spring,
summer, autumn or winter.

5-8 weeks after heavy rain with breeding
habitat at least partly inundated, in
spring, summer or autumn.

Wallum rocketfrog

1-2 days after heavy rainfall resulting in
inundation of breeding habitat in late
spring or summer.

4-6 weeks after heavy rain with breeding
habitat at least partly inundated, in late
spring or summer

The abundance of adult and juvenile frogs at each constructed pond will be assessed by means of:
e Nocturnal counts of animals seen around the perimeter of ponds
¢ Nocturnal counts of animals seen along a 2 m-wide strip transect through the middle of each pond

e Five-minute counts of all frog species heard calling within a 5 m and 10 m radius of the centre of
each pond.

The abundance of adult and juvenile frogs within reference sites outside of the LMRER will be
assessed using:

e Nocturnal counts of animals seen along 2 m wide x 50 m long strip transects
e Five-minute point counts of all frog species heard calling within a 5 m and 10 m radius.

Point counts and strip transects within existing habitat will be situated in inundated sedgeland and
wet heath.

Areas of surface water within constructed ponds and existing breeding habitat will be dip-netted for
tadpoles and the identity and age (developmental stage) of tadpoles recorded. To allow comparison
between sites, dipnet surveys will be timed (so that the abundance of tadpoles can be expressed as
numbers captured/unit time). A maximum of 20 minutes will be spent surveying tadpoles at each
pond/site surveyed.

The timing and number of surveys undertaken annually will depend on rainfall and detectability of
target species during surveys. Under favourable conditions (i.e., with median or above-median wet
season rainfall), nocturnal surveys targeting adult frogs would be carried out twice a year after heavy
rain, with follow-up surveys targeting tadpoles/metamorphosing froglets 4-6 weeks later. Under drier
conditions (i.e., with below-median wet season rainfall), survey opportunities may be limited and the
number of monitoring surveys reduced.

Monitoring of artificial breeding habitat will continue until constructed ponds support successful
recruitment of the wallum sedgefrog, wallum froglet and wallum rocketfrog. Monitoring of artificial
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breeding habitat may also be discontinued if, despite suitable rainfall, ponds fail to support
recruitment of these species and corrective actions have been implemented without success.

Regular monitoring of retained habitat and reference sites will continue for a similar timeframe.

Results from the acid frog monitoring should be reported annually, at the end of each calendar year.
The report should include:

Survey methods, timing and conditions with comment on survey limitations

Groundwater and surface water results (including depth to ground water, hydroperiod, and water
quality data) in constructed habitats

A summary of offset delivery actions completed during the monitoring year
Acid frog abundance and breeding success at artificial habitats
Recommendations to improve the amenity of constructed ponds for acid frog species

Corrective actions, if required.

Following the success of artificial acid frog breeding ponds (i.e. no further acid frog monitoring
required), groundwater monitoring (i.e. groundwater quality) will be included within the annual
monitoring report.

4.7 Overall Program of Works

Table 4-10 shows the total program of works for the LMRER offsets, including initial set up through
to maintenance and management.
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Table 4-10 Indicative schedule of maintenance tasks

Implementation phase

Pre-start meeting

Site establishment and mobilisation

Survey and peg offset treatment areas

Carry out soil and groundwater investigations

Habitat (pond/wet heath) design

Weed survey and weed management plan

Prepare detailed ecological restoration plan

Carry out weed treatment in all offset areas

Commence and complete construction of ponds including
planting works

Carry out planting works in active revegetation areas

On maintenance inspection

Three-year maintenance phase

Weed treatment

Watering

Infill planting (if required)

Ecological monitoring (vegetation)

Surface and groundwater monitoring

Weed monitoring

Ecological monitoring (acid frogs)

e
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Offset Details — Wallum Heath Management Area and
Vegetation Management Area A

5.1

Offset Site Description

The WHMA (AUG6) and VMA (AU9) are contiguous areas to the north of the new runway. The WHMA
is an area of unique wallum heath habitat created through the clearing of all overstorey trees for
maintenance of existing runway and helicopter operations. Similarly, overstorey trees in the VMA will
also need to be removed to provide for operational safety of the new runway. As the VMA habitat
corresponds to the pre-disturbance status of the WHMA, these maintenance works will likely result
in a similar heath habitat.

The WHMA currently supports regrowth dry open heath, corresponding to RE 12.2.12. This
vegetation is dominated by a low-shrub layer (<0.5 m tall) of Boronia falcifolia, Banksia robur,
Sprengelia sprengelioides, Philotheca queenslandica, Strangea linearis, Dillwynia floribunda,
Phyllota phylicoides, and Baeckea frutescens. The ground layer includes Xanthorrhoea fulva,
Sporadanthus interruptus, Leptocarpus tenax, Empodisma minus and Gahnia sieberiana. Recent
investigations of the area indicate the presence of an organic hardpan (coffee rock) approximately
90-100 cm below ground level (BGL) as well as acidic ground water at depths of 65-80 cm BGL (see
Table 5-1). The area is known to support breeding and non-breeding habitat for acid frogs as well as
a population of 13-16 ground parrots.

The VMA adjoins the WHMA to the west and is currently dominated by open heath with melaleuca
thickening, representing an expansion of RE 12.2.7 into RE 12.2.12. The understorey retains the
characteristics of dry open heath but with a canopy of Melaleuca quinquenervia. This area is also
known to support acid frogs, although is less likely to support breeding habitat.

Table 5-1  Preliminary groundwater bore hole results

Bore Label

Location

Depth to
indurated

layer (m)

Depth to
water (m)

Water pH

Tannic acid
equivalent
(mg/L)

SCA1 WHMA - proposed offset area 0.92 0.72 4.3 62.42

SCA2 WHMA — proposed offset area 1.03 0.80 4.2 62.12

SCAREP1 WHMA —retained acid frog habitat | 1.03 0.63 4.4 20.09

GW1 VMA 1.30 0.52-dry 4.82-7.05 -

GW3 VMA 1.0 0.82-1.79 4.92-6.95 -

GWO9A/B VMA 1 0.62-dry 6.83-6.7 -
s
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5.2

Offset Design

As noted above, the WHMA already provides breeding and non-breeding habitat for acid frogs and
habitat for ground parrots. However, ground parrots are currently absent from the northern portion of
the WHMA, likely due to lower availability of seed producing plants, such as sedges. Acid frog habitat
also occurs in the VMA, although this is primarily non-breeding habitat and does not support ground
parrots. Following the maintenance clearing of the VMA, it is anticipated that the two areas will form
a contiguous open heath community.

Recognising this, the offset design for these areas is focused on the improvement of existing habitat
values through maintenance and provision of expanded breeding habitat. This will be undertaken
through three primary types of activity, as shown in Table 5-2 and Figure 5-1.

Importantly, both the WHMA and VMA require ongoing management to maintain an open heath
habitat suitable for ground parrot use. The regrowth of trees in this area (e.g. melaleuca) will
decrease the suitability of the habitat for parrot use. Some of this maintenance will occur as part of
airport operations, a more frequent level of maintenance is necessary to retain the environmental
values of this habitat. Therefore, the long-term conversion of habitat to open heath forms an important
offset outcome that would not otherwise be achieved in a ‘business as usual’ setting.

Table 5-2  Description of broad offset measures for WHMA (AU6) and VMA (AU9)

Description Area WHMA | Area VMA

(ha) (ha)

Augmentation of existing habitat in the VMA and northern WHMA to create a 25.46* 5.84*
wet/dry heath matrix suitable for ground parrot habitat

NOTE: This is linked in part to construction of breeding ponds as these will
promote growth of sedges and other seed-bearing plants utilised by ground
parrots

Construction of ponds within the VMA and northern WHMA to improve 1.7 (across both areas)**
breeding habitat for acid frogs

Management of VMA and WHMA (post above works) as open heath habitat 25.46* 5.84*

*The habitat conversion area and management area for both AUs consists of the entire AU area (inclusive of
the ponds)

**Area of ponds determined based on minimum pond requirement under EPBC 2011/5823 (1.67 ha). Where
monitoring of initial ponds indicates increased breeding habitat is required to sustain an appropriate population,
more ponds can be installed.
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Vegetation Management Area A
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Augmentation of existing habitats through the creation
of ponds to form a mosaic of wet/dry heath

Creation of wet/dry heath mosaic; ongoing
' management of tall woody species
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Figure 5-1 WHMA and VMA offset areas
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5.3

5.3.1

5.3.2

Offset Delivery Actions and Procedures

Qualifications and Experience of Project Team

Offset delivery must be carried out under the direct supervision of a suitably qualified ecologist or
bushland restoration specialist. This person must have a university degree in ecology, botany,
environmental science or a similar and relevant field. All phases of the planning, implementation,
completion and monitoring of the project must be reviewed by the supervising ecologist or bushland
restoration specialist.

Monitoring and associated reports shall be prepared by a suitably qualified ecologist in preparing
ecological monitoring reports.

Additionally, the following specialists should be consulted prior to commencement of relevant
elements of the works:

e Acid frog specialist and/or ground parrot specialist — prior to clearing works

e Groundwater specialist or hydrogeologist — prior to construction of ponds.

Pre-Construction Investigations and Plans

Prior to commencement of any works, the following pre-construction activities will be undertaken:

e Updated habitat quality assessment transects for the WHMA, as per the DES guideline, to give a
pre-construction HQS for the site.

Investigations to identify the properties of groundwater and soils that would influence acid frog
breeding ponds (e.g. pH, turbidity, tannin-staining, salinity, aluminium levels) and planting hole
fertilisation or soil amelioration required. The soil testing is to consist of a minimum of one sample
per hectare with physical and chemical analysis by a NATA accredited soil analysis laboratory. Note
that existing data was already collected in 2016/17 at the sites shown in Figure 5-2.

e Where considered necessary by the relevant design consultant, updated data should be collected
prior to completion of design.

e Development of detailed construction and maintenance plans, with details on nature, timing,
duration and location of works. This will include detailed design of the acid frog breeding ponds,
as informed from the above investigations.

e Development of list of species for planting and a planting management strategy with measures to
reduce the risk of unintended failure of planted areas.

This material will form the basis of the actual works delivery. Plans will be reviewed and approved
by Council before commencement of works.

NOTE: A habitat quality assessment transect will be conducted for the VMA following initial clearing
of overstorey as conducting an assessment prior to this will not be reflective of the true ‘starting
position’ of the offset area.
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Augmentation of existing habitats through the creation
of ponds to form a mosaic of wet/dry heath

Creation of wet/dry heath mosaic; ongoing
management of tall woody species

Groundwater logger locations

o
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Figure 5.1

Scale:
Acid frog groundwater logger locations

Sunshine Coast Arport Acid Frog and Eastem Ground Parrol OAMP
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5.3.3

5.3.4

Habitat Conversion

Clearing works will be undertaken within the VMA with the aim to remove tall woody vegetation (e.g.
melaleuca regrowth and established eucalypts). Based on the volume of trees within the VMA for
clearing, these works will be undertaken using mechanised clearing methods but in a manner that
minimises the impact on the retained understorey. All cleared vegetation will be mulched and
retained on site. Works will be undertaken under the supervision of a fauna spotter-catcher.

Following initial clearing, it may also be necessary to slash the remaining understorey to reduce
density. Slashing will be undertaken to a height of 0.5 m.

Once all clearing is completed, signs highlighting the significance of offset areas will be placed at
50 m intervals around the perimeter. These signs will stipulate that access to offset areas is restricted
and requires approval from airport management. Similar signs will also be placed around the WHMA.

A habitat quality transect assessment, as per the DES guideline, will be undertaken within the VMA
following completion of the clearing works. This will provide a starting HQS for the purposes of
measuring offset progress for this area. (see Section 5.6.1).

Pond Construction
Pond Design

Pond construction at the WHMA and VMA will be guided by a detailed construction plan. This plan
will need to be completed before construction of ponds can begin. The pond construction plan should
show the location, extent and bathymetry of individual ponds. Pond design (especially pond depth)
will be guided by data from groundwater monitoring as well as expert advice (from the acid frog
specialist). Existing acid frog habitat should be clearly indicated on the designs as exclusions areas.

The design and layout of construction ponds should allow for:

e Approximately 15-20 ponds with a minimum combined area of 1.7 ha scattered through the
WHMA/NMA

e Ponds no smaller than 100 m?

e An approximate 1:6 fall from existing ground level to the pond floor

¢ Individual pond depth, as informed by soil and groundwater investigations

e Planting, establishment and ongoing recruitment of emergent sedges including:

o Baumea rubiginosa, B. articulata and/or Lepironia articulata for areas where deeper water is
expected

o Baumea rubiginosa, Baloskion pallens, and Fimbristylis nutans for shallower areas

o Caustis recurvata, Pseudanthus orientalis and Sprengelia sprengelioides or other suitable
food plants for ground parrots

e Areas of dense sedge and sparse-to-moderate sedge cover in and around ponds.
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Site Preparation and Pond Construction

Pond construction should occur during the dry season (June to August) and outside ground parrot
breeding season to minimise the risk of injuring acid frog adults and larvae and ground parrots. The
footprint of any works associated with pond construction must be inspected by a registered fauna
spotter/catcher prior to the commencement of works. The fauna spotter-catcher is to be present on-
site whilst excavation works are undertaken if fauna are observed which require relocation or in case
of fauna injury.

Prior to excavation works, tall woody vegetation (i.e. melaleuca regrowth and established eucalypts)
will be removed from within the proposed pond footprint. Wherever possible this should be done
manually using cut-stump methods to avoid significant ground and vegetation disturbance from
heavy machinery. Remaining vegetation may require slashing to reduce density once the tall woody
material has been removed.

To minimise damage to surrounding vegetation, ponds will be excavated using light machinery (<5 t)
where practical. Damage to vegetation may be further reduced by minimising movement in and
around constructed ponds and reusing previous access routes rather than moving across
undisturbed areas of vegetation. Excavated soil will not be stockpiled in areas of retained heath
habitat or ground parrot habitat.

Following construction, areas subject to soil disturbance around the perimeter of ponds should be
planted with emergent sedges. Access tracks are to be seeded with Caustis recurvata and
Fimbristylis nutans.

Planting

Once excavated, ponds will be planted out with sedge species favoured by acid frogs and ground
parrot (including B. rubiginosa, B. articulata, Lepironia articulata, Baloskion pallens) at a density of
no less than 1 plant/m?. These sedge species already occur within areas of existing habitat in the
north and centre of the WHMA and are likely to establish quickly under suitably wet conditions. Where
necessary (i.e. under drier conditions), newly-planted stock will be watered to ensure sedges
establish quickly.

Supplementary plant will be triggered if after 24 months from planting sedge cover is less than 50%
compared to reference sites and shows little sign of improving, and/or a stochastic event (e.g.
drought) causes sedge death reducing cover to less than 50% of retained habitats and reference
sites.
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5.4

Practical Completion Performance Objectives and Criteria

Following the implementation of the offset works, the performance outcomes and criteria defined in
Table 5-3 and Table 5-4 will need to be met to achieve practical completion and commence the

maintenance works.

Table 5-3  Performance objectives and measurable criteria for acid frog offset works
Performance Measurable criteria
objective

Creation of a
minimum of 2.2 ha of
acid frog breeding
ponds

No net loss or
reduction in amenity
of retained breeding
habitat due to runway
construction or

Successful breeding within constructed ponds as indicated by the presence
of juvenile acid frogs and/or late-stage tadpoles (while ponds continue to hold
sufficient water to allow late stage tadpoles to complete their development)

Recruitment of acid frogs within areas of retained habitat consistent with data
from pre-construction surveys

Acid frog abundance estimates within retained habitat are consistent with
data from pre-construction surveys, with observed declines attributable to
natural causes (e.g. reduced wet season rainfall, bushfire) as opposed to
impacts arising from construction and operation of new runway

Ground and surface water chemistry (pH, turbidity, tannin-staining,
conductivity/salinity) within areas of retained breeding habitat remain
consistent (+ 10%) with pre-construction levels

Ground and surface water chemistry (pH, turbidity, tannin-staining,
conductivity/salinity) in constructed ponds are consistent (+ 10%) with

existing acid frog breeding habitat elsewhere

operation
e Hydroperiod of constructed ponds is consistent with hydroperiod of retained
habitats prior to construction and/or known breeding habitat at reference sites
e Constructed ponds and areas of retained habitat within the WHMA and VMA
remain free of invasive weed species (native and/or exotic).
Table 5-4 Performance objectives and measurable criteria for ground parrot offset works

Performance objective ‘ Measurable criteria

No decline in ground e  Ground parrot recorded in similar numbers to pre-construction surveys
parrot numbers >25% of (with comparable survey effort and survey conditions) within areas of
that recorded during pre- habitat within the WHMA and VMA

construction surveys e No evidence of exotic predators within the airport exclusion fence or, if

within the WHMA and ; :
tect tat f effect t trol
VMA within 10 years of detected, documentation of effective predator contro

new runway being e Vegetation surrounding construction ponds and within VMA includes
constructed ground parrot food plants similar to areas of core habitat**
OR ¢ No significant reduction (>10%) in the extent of retained ground parrot

Decline in ground parrot core habitat

abundance >25% without | ®
a commensurate

No new weed (exotic or natural) outbreaks and no increase in existing
weed infestations

redu_ction in habitat ¢ No significant changes to vegetation composition within areas of core
quality* habitat**
e No change to existing surface or ground water quality within habitat in the
WHMA and VMA.

*A decline of 20-25% in ground parrot numbers was anticipated as part of the EIS prepared for the SCAEP

**Core habitat includes all areas within 50% and 75% confidence lines based on kernel density data. This is less the area
between the eastern boundary of the WHMA and the existing north/south runway drain within the 75% confidence contour
which will be modified for construction of the sand delivery pipeline.
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5.5

5.5.1

5.5.2

Management and Maintenance

NOTE: The following actions relate to maintenance of the habitat construction works discussed in
Section 5.3 as well as general maintenance of the WHMA, as part of the offset design for this area.

Vegetation Control

Dense woody regrowth (particularly regrowth Melaleuca quinquenervia) can reduce the amenity of
wet heath/sedgeland habitat for acid frogs and ground parrot. Typically ground parrots occupy
habitats with vegetation less than 1 m in height, while acid frogs will occupy vegetation of varying
heights provided a dense canopy is not present. Maintenance of vegetation within the WHMA and
VMA should therefore ensure woody regrowth (e.g. Melaleuca quinquenervia) does not exceed a
height of 1.5 m. Additional slashing may be required in areas of ground parrot habitat to ensure heath
vegetation does not exceed a height of 1 m.

Vegetation control within the WHMA and VMA should not occur without approval from the acid frog
and ground parrot specialist. Guidance for vegetation management will be provided to SCA by the
acid frog and ground parrot specialist.

Weed Management

The establishment and spread of weed species may also reduce the amenity of habitat for acid frog
species and ground parrot. Weeds should therefore be subject ongoing monitoring and management
within areas of existing and newly-created habitat (as outlined in Section 5.6.7). Weed introduction
and spread is most likely during the construction of the SCAEP and following ground disturbance for
the creation of artificial ponds. However, as open dry and wet heath communities show some
resilience to weed infestation a detailed weed management strategy is considered unnecessary
unless an outbreak is detected. Measures to constrain/limit the spread of weeds will therefore focus
on preventing the establishment and expansion of weeds. The following measures are proposed to
reduce the risk posed by weeds within acid frog and ground parrot habitat:

e All vehicles and machinery entering the WHMA and VMA must be free of plant material, course
debris and soil.

e All vehicles will be inspected prior to work commencing to ensure they comply with the above
standards.

e Prior to pond construction, the weed map included in the Acid Frog Construction Management
Plan (Sanders et al. 2016) will be updated to show weed infestations within and adjacent to the
WHMA and VMA. The map is to include environmental weeds (i.e. native species) that could
affect acid frog values.

 Weeds will be monitored to detect new outbreaks or increases in existing infestations (see Section
5.6.7).

e New outbreaks, or increases >5% in the extent of existing infestations (based on preconstruction
weed mapping), should trigger weed control.

e Prior to undertaking weed control, the airport project manager must commission a weed
management plan. The plan must be either developed in cooperation with, or reviewed by, the
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acid frog specialist and include post-weed control monitoring to ensure weed control has been
effective.

e Weed control strategies must be undertaken according to the weed management plan and should
occur within six months from weed outbreak detection (unless otherwise stipulated within the

plan).

5.5.3 Corrective Actions

Corrective actions may be required if performance indicators outlined in Section 5.4 of this
management plan are not met. Triggers for corrective actions, potential causes and suggested
corrective actions are identified in Table 5-5. It should be noted that the list of corrective actions
provided is not exhaustive and additional actions may also be suitable/appropriate if deemed so by
an acid frog and ground parrot expert. Corrective actions should therefore be implemented in
consultation with an acid frog and ground parrot specialist.

Table 5-5 Corrective actions for WHMA and VMA acid frogs and ground parrot offsets

program

Potential corrective
actions

Indicator Trigger

Plausible cause(s)

Acid frogs

Recruitment

Substantive reduction in
larval and/or juvenile
recruitment at retained
habitats compared to
preconstruction
baseline/ control levels
(where reduction in
recruitment is not
attributable to reduced
rainfall)

Reduced pond
hydroperiod due to
draining and/or reduced
recharge of perched
groundwater aquifer

Reduced water quality
within retained habitat
due to saltwater
intrusion from runway
platform

Insufficient area of
ponds

Engage suitably
qualified
groundwater
specialist or
hydrogeologist to
investigate sources
of altered recharge
levels and advice on
measures to restore
groundwater aquifer
and halt saltwater
intrusion, if possible

Modification of pond
design (e.g.,
increased pond
depth, construction
of new ponds

Constructed ponds fail
to support recruitment
despite suitable (median
or above-median)
rainfall, while retained
habitat and/or at
reference sites support
successful recruitment

Pond design
inadequate: ponds not
holding water for long
enough; water quality in
ponds unsuitable;
predator density within
ponds too high; and/or
vegetation cover
unsuitable

Insufficient area of
ponds

Modification of pond
design (e.g.,
increased pond
depth, construction
of new ponds)

Modification of
vegetation
within/surrounding
ponds (e.g.,
increased density of
emergent sedges)

Adult A decrease in acid frog Reduced pond Engage suitably
abundance numbers in retained hydroperiod due to qualified
habitats compared to draining and/or reduced groundwater
baseline/control data recharge of perched specialist or
(where reduction in groundwater aquifer hydrogeologist to
/".‘
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Potential corrective
actions

Indicator

Trigger

Plausible cause(s)

numbers is not
attributable to reduced
rainfall)

Reduced water quality
within retained habitat
due to saltwater
intrusion from runway
platform

Increased surface water
runoff into habitat areas

investigate sources
of altered recharge
levels and advice on
measures to restore
groundwater aquifer
and halt saltwater
intrusion, if possible

Reduce or divert
surface water runoff
into habitat areas

Pond
effectiveness

Constructed ponds
consistently fail to attract
breeding/calling

animals, while retained
habitat and/or reference
sites support significant
numbers of
calling/breeding animals

Pond design
inadequate, such that:
ponds not holding water
for long enough; water
quality in ponds
unsuitable; density of
competitor species too
high; vegetation cover
unsuitable; water
persisting for too long
allowing for the

Modification of pond
design (e.g.,
increased or pond
depth to increase
pond hydroperiod, or
decrease pond depth
and hydroperiod to
reduce densities of
predator fish)

Modification of

. vegetation
estapllshment and within/surrounding
persistence of predatory ponds (e.g.

fish
Predatory fish able to

colonise constructed
ponds

increased density of
emergent sedges).

Construct barriers to
prevent fish from
colonising
constructed ponds

compared with baseline
levels (despite
comparable rainfall)**

Ground and Surface water pH within Increased surface water Reduce surface
surface water areas of retained or runoff into habitat areas water runoff into
quality created artificial acid Reduced water quality habitat areas
fro% habitat exceeds within retained habitat Engage suitably
5.0 due to saltwater qualified
Increased salinity of intrusion from runway groundwater
surface water and platform specialist or
ground water within hydrogeologist to
perched aquifers, such investigate sources
that salinity levels within of altered recharge
areas of retained or levels and advice on
created artificial acid measures to restore
frog breeding habitat groundwater aquifer
exceed 1 ppt, and halt saltwater
preconstruction/baseline intrusion, if possible
levels or levels at
reference sites
(whichever is greater)*
Hydroperiod Hydroperiod within Reduced pond Engage suitably
retained habitats much hydroperiod due to qualified
reduced, such that draining and/or reduced groundwater
recruitment success recharge of perched specialist or
significantly lower groundwater aquifer hydrogeologist to

investigate sources
of altered recharge
levels and advice on
measures to restore
groundwater aquifer
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Indicator

Trigger

Plausible cause(s)

Potential corrective
actions

and halt saltwater
intrusion, if possible

Hydroperiod at created
acid frog breeding
ponds significantly
shorter than retained
habitats and/or existing
habitat at reference
sites, preventing
successful recruitment

Permanent water within
created acid frog
breeding ponds allowing
persistence of predatory
fish (when water within
retained ponds and at
reference sites remains
ephemeral)

Reduced pond
hydroperiod due to
draining and/or reduced
recharge of perched
groundwater aquifer

Pond depth too great,
allowing surface water
to persist for longer

e  Modification of pond
design (e.g.
increased pond
depth to increase
hydroperiod, or
reduced pond depth
to eliminate
permanent water)

Vegetation
structure

Significant die-off of
vegetation and/or
sedges without a
marked reduction in
rainfall (i.e., die-off not
readily attributable to
reduced rainfall/drought)

Newly-identified
incursions of weed
species within the
WHMA or VMA

5% increase or greater
in the extent of existing
infestations/incursions
compared with
preconstruction/baseline
surveys

Change in surface water
and/or groundwater
hydrology/salinity due to
failure of mitigation
measures

Introduction/ spread of
weed propagules by
vehicles, machinery
and/or personnel

Changes to biotic
factors such as ground
and surface water
quality and hydrology

Changes to abiotic
factors such as
disturbance regimes
(e.g., slashing regimes)

e Carry out
appropriate weed
control activities
consistent with
actions in Section
5.3

e  Modify slashing
regimes

e Increase
vigilance/monitoring
of weeds.

e Engage suitably
qualified
groundwater
specialist or
hydrogeologist to
investigate sources
of altered recharge
levels and advice on
measures to restore
groundwater aquifer
and halt saltwater
intrusion, if possible

Ground parrots

Ground Parrot food
plant species within
Ground Parrot habitats#

Newly-identified
incursions of weed

include: unsuitable soil
moisture (groundwater
and surface water
changes); competition;
altered soil chemistry

Predators Evidence (observation, Exclusion fence damage | e  Predator control,
scat or track) of exotic o  Fence repair
predators within the o
airport perimeter fence ¢ Increased monitoring
to demonstrate
successful control
Vegetation >5% reduction in the Inappropriate conditions | ¢  Control weeds,
composition/ abundance of graminoid to promote food plant o Evaluate possible
structure sedges and other growth. Factors may

causal factors and
develop strategies to
favour known food
plants
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Potential corrective
actions

Indicator

Trigger

Plausible cause(s)

species within the
WHMA or VMA

5% increase or greater
in the extent of existing
infestations/incursions
compared with
preconstruction/baseline
surveys

Vegetation density and
height not consistent
with areas of core
habitat

(e.g. salinity); weed
infestation

Inappropriate slashing
regime

Supplementary
planting/seeding of
food plants

Modify slashing
regime

Extent of core

>10% reduction in core

Predators

As relevant above

habitat habitat Changes to vegetation
condition and structure
Edge effects
(unavoidable)
Ground A decline >25% in Loss of seed producing See aforementioned
Parrot Ground Parrot plant species (see actions
abundance abgndance (gs vegetation impacts Undertake
estimated using call above) appropriate
frequency, flush counts, Increased predation vegetation control to
22&;323;\';1% 0 (see above) modify habitat
; ; structure
years of construction or Ir:ap;:roprlate vegetation
structure
A decline in ground
parrot abundance and a Edge effects
commensurate (unavoidable)
reduction in habitat
quality
Acid Frogs

*Baseline data on water quality at acid frog breeding sites within the airport are currently limited. Thresholds for water quality
parameters are therefore based largely on information from published and unpublished field studies conducted elsewhere.
Thresholds for corrective actions may be subject to modification pending the results of water monitoring component of this
management plan.

**Changes in pond hydroperiod may occur from increased or decreased rainfall (i.e., independent of development impacts on
ground/surface water hydrology). Ground and surface water level monitoring of pond hydrology in this monitoring plan can
be used to refine thresholds for corrective actions relating to pond hydroperiod.

Ground Parrots

*Occupied areas calculated using kernel density and includes 50%, 75% and 100% confidence intervals. Suitable vegetation
composition informed from monitoring results included in this plan.

**Where core habitat is within 50% and 75% kernel density intervals.

e
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5.6 Monitoring and Reporting
A schedule of monitoring actions relating to acid frog species and the ground parrot at the WHMA
and VMA is provided in Table 5-6 and more detailed monitoring in Sections 5.6.1 and 5.6.3.
Table 5-6  Monitoring actions and schedule
Monitoring Responsibility Commencement/completion Frequency
action
Habitat quality Ecologist Immediately after completion of | Annually (or as per
clearing for VMA DES guideline)
Pond Acid frog and ground 2017 wet season/subject to Quarterly
hydroperiod parrot specialist results (see Section 5.6.1 for
details)
Groundwater Acid frog and ground 2017 wet season/ongoing Quarterly while acid
monitoring parrot specialist frog monitoring
ongoing; biannual
thereafter
Surface water Acid frog and ground 2017 wet season/subject to During frog monitoring
quality parrot specialist results (see Section 5.6.1 for work
monitoring details)
Weed monitoring | Airport appointed No less than 1 month prior to Biannual
(targeted) contractor earthworks (runway or pond
construction)/ 24 months after
completion of all earthworks
Weed monitoring | Acid frog and ground 24 months after completion of all | Quarterly
(opportunistic) parrot specialist earthworks /ongoing
Predatory pest Acid frog and ground June 2017/ongoing During all monitoring
monitoring parrot specialist actions
Adult acid frog Acid frog and ground 2017 wet season/subject to Twice annually (subject
monitoring parrot specialist results (see Section 5.6.1 for to suitable rainfall [see
details) Section 5.6.1]).
Acid Frog Acid frog and ground 2017 wet season/subject to Twice annually (subject
recruitment parrot specialist results (see Section 6.1.3 for to suitable rainfall [see
monitoring details) Section 5.6.1]).
Ground Parrot Acid frog and ground February 2017/ongoing 6 times each year; at
monitoring parrot specialist least once in breeding
season
5.6.1 Habitat Quality

G:\Admin\B21223.g.gwf.SCA Supplementary\Approvals\Offsets\B21223-ODP-REP-3.1_rev3.docx

The overarching objective of the terrestrial habitat quality monitoring is to apply a standard metric to
measure the success of the offset actions against the offset objectives identified in Section 4.4. The
stated conservation outcome is to achieve a 1-point condition gain in HQS for the acid frog offset
AUs within 20 years. While the AUs that make up this score cover both LMRER and SCAEP sites,
the same gain will be sought for each individual HQS.

The habitat quality of each AU will be monitored by placing two monitoring transects within each
assessment unit. The methodology for collecting data on the overall habitat quality of the offset sites
will continue to apply the Guide to Determining Terrestrial Habitat Quality (DEHP, 2014). The centre-
point, start-point and bearing of each transect is to be recorded and the centre-point is to be
permanently marked with a star picket.
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One of these transects will be situated at the sites where data was collected to inform the existing
habitat quality score derived to assess the size and scale of this offset package. The second transect
will be located in an area of similar vegetation condition and habitat structure. All field data will be
collected in accordance with the procedures described in ‘Chapter 5 — Site Condition Assessment’
of the Guide to Determining Terrestrial Habitat Quality.

The Site Context Assessment and Fauna Species Habitat Assessment components of the Guide to
Determining Terrestrial Habitat Quality will also be completed.

All field data will be collected and entered into the relevant datasheets and compared with the
benchmark values for the targeted Regional Ecosystems to obtain an overall habitat quality score.
These monitoring events will be completed yearly.

A short report presenting the results of each year’'s monitoring activities will be prepared, including a
brief commentary on how the works are contributing to the required conservation outcome of a
demonstrated gain in habitat quality value. The reports are to include:

e The raw data collected in the Site Condition Assessment transects

e Completed Site Context Assessment data with any supporting GIS maps
e Completed Fauna Species Habitat Assessment

e Completed habitat quality score metric

e Photographs taken at the centre point facing north, south, east and west
e A description of any threats or disturbances observed

¢ Recommendations for any corrective actions to be applied

e An assessment or comment on the success of any corrective actions recommended during the
previous year’s monitoring.

Acid Frogs

A monitoring program will be implemented to assess the success of mitigation and offset measures
for acid frog species. The objectives of this program are to:

e Evaluate changes in acid frog numbers and recruitment within retained habitat (to assess the
efficacy of mitigation measures during operation of the new runway).

e Document breeding activity and recruitment success within constructed ponds at the WHMA and
VMA (to determine the success (or otherwise) of offsets for acid frogs.

The first of these objectives will be met using a BACI (Before-After, Control-Impact) sampling
framework (Stewart-Oaten 1986, Underwood 1992, Stewart-Oaten 2003). The BACI design
examines the Before (pre-construction) and After (post-construction) conditions at both Control (i.e.,
reference sites4) and Impact sites. Currently, the only pre-construction data regarding acid frog
habitat values is that provided in the EIS. While useful for assessing existing habitat values and
potential impacts of the project on acid frogs, this data is inadequate for assessing future impacts of
development on acid frog species/habitat values. Baseline data from reference/control sites (outside
the airport) are also currently lacking. The current shortage of baseline data from impact and control
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sites makes it difficult to determine whether observed changes in abundance and/or habitat values
during monitoring are the result of development impacts or other factors (such as reduced rainfall),
increasing the risk of a type I error (i.e. incorrectly attributing a reduction in abundance and/or habitat
value for acid frogs to development impacts). It is therefore important that additional information on
acid frog abundance/recruitment and habitat values be collected at control and impact sites before
construction of the new runway begins. To ensure data is collected before impacts occur, acid frog
monitoring must include the 2017 wet season.

Targeted surveys will be undertaken to assess both abundance and recruitment of acid frog species
within areas of artificial habitat (constructed ponds), retained habitat within airport, and reference
sites outside of the SCA (within Mooloolah River National Park and/or Noosa National Park).
Monitoring surveys must be conducted under conditions suitable for detection of target species, as
outlined in Table 5-7.

Table 5-7  Suitable timing and conditions for surveys targeting acid frog species

Species

Suitable timing and conditions for
nocturnal surveys targeting adult

frogs

Suitable timing and conditions for
surveys targeting tadpoles/
metamorphosing frogs

Wallum froglet

1-2 days after heavy rainfall resulting in
inundation of breeding habitat in spring,
summer, autumn or winter.

5-8 weeks after heavy rain with breeding
habitat at least partly inundated, in
spring, summer or autumn.

Wallum rocketfrog

1-2 days after heavy rainfall resulting in
inundation of breeding habitat in late
spring or summer.

4-6 weeks after heavy rain with breeding
habitat at least partly inundated, in late
spring or summer

G:\Admin\B21223.g.gwf.SCA Supplementary\Approvals\Offsets\B21223-ODP-REP-3.1_rev3.docx

The abundance of adult and juvenile frogs at each constructed pond will be assessed by means of:
e Nocturnal counts of animals seen around the perimeter of ponds
¢ Nocturnal counts of animals seen along a 2 m-wide strip transect through the middle of each pond

e Five-minute counts of all frog species heard calling within a 5 m and 10 m radius of the centre of
each pond.

The abundance of adult and juvenile frogs within retained habitat and reference sites outside of the
SCA will be assessed using:

¢ Nocturnal counts of animals seen along 2 m-wide x 50 m-long strip transects; and
e Five-minute point counts of all frog species heard calling within a 5 m and 10 m radius.

Point counts and strip transects within existing habitat will be situated in inundated sedgeland and
wet heath.

Areas of surface water within constructed ponds and existing breeding habitat will be dip-netted for
tadpoles and the identity and age (developmental stage) of tadpoles recorded. To allow comparison
between sites, dipnet surveys will be timed (so that the abundance of tadpoles can be expressed as
numbers captured/unit time). A maximum of 20 minutes will be spent surveying tadpoles at each
pond/site surveyed.

The timing and number of surveys undertaken annually will depend on rainfall and detectability of
target species during surveys. Under favourable conditions (i.e., with median or above median wet
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season rainfall), nocturnal surveys targeting adult frogs would be carried out twice a year after heavy
rain, with follow-up surveys targeting tadpoles/metamorphosing froglets 4-6 weeks later (see Table
5-7). Under drier conditions (i.e., with below-median wet season rainfall), survey opportunities may
be limited and the number of monitoring surveys reduced.

Monitoring of artificial breeding habitat will continue until constructed ponds support successful
recruitment of the wallum sedgefrog, wallum froglet and wallum rocketfrog. Monitoring of artificial
breeding habitat may also be discontinued if, despite suitable rainfall, ponds fail to support
recruitment of these species and corrective actions have been implemented without success.

Regular monitoring of retained habitat and reference sites will continue for a minimum of 5 years
after the new runway is completed in order to determine what, if any, impacts construction/operation
of the runway might have on retained habitat in the short-to-medium term. Regular monitoring of
retained habitat and reference sites may continue beyond 5 years if, during this period:

e Abundance and recruitment of acid frogs within retained habitat and at control/reference sites is
heavily impacted by drought;

e Impacts on retained acid frog habitat are detected (in which case monitoring will continue until
impacts have been ameliorated, or corrective actions to address impacts fail); or

e Constructed ponds fail to support recruitment (in which case monitoring will continue until
corrective actions have been implemented successfully and constructed ponds support
successful recruitment of acid frog species, or corrective actions fail to improve recruitment
success within constructed ponds).

Monitoring of retained habitat and reference sites may again be required if longer-term, incipient
impacts on ground water (i.e., saltwater intrusion and/or increased drawdown within perched
aquifers) are detected within groundwater monitoring wells located in proximity to retained habitat
within the WHMA.

Results from the acid frog monitoring should be reported annually, at the end of each calendar year.
The report should include:

e Survey methods, timing and conditions with comment on survey limitations

e Groundwater and surface water results (including depth to ground water, hydroperiod, and water
quality data) in retained and constructed habitats*

e A summary of offset delivery actions completed during the monitoring year
e Acid frog abundance and breeding success at both retained and artificial habitats
e Recommendations to improve the amenity of constructed ponds for acid frog species

e Corrective actions, if required.

*Following the success of artificial acid frog breeding ponds (i.e., no further acid frog monitoring required) groundwater
monitoring (i.e., groundwater quality) will be included within the Eastern Ground Parrot Monitoring report.

A design and construction plan will be developed to guide the construction of acid frog breeding
ponds at the SCA. This plan will need to be completed before construction of ponds can begin. The
pond construction plan should show the location, extent and bathymetry of individual ponds. Pond
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design (in particular pond depth) will be guided by data from ground water loggers currently deployed
at SCA as well as expert advice (from the acid frog and ground parrot specialist). This plan will
include:

e Results and analysis of pre-construction investigations (e.g. groundwater monitoring data from
capacitance water loggers)

¢ Design drawings showing the size, bathymetry and location of individual ponds
e Preferred access tracks to the ponds which minimise vegetation disturbance

e Construction and environmental exclusion zones which should not be entered
e Pond construction methods

e Revegetation actions (including sedge planting or seeding as required).

Ground Parrots

Ground parrot monitoring should commence as soon as possible and continue throughout
construction and airport operation life. Monitoring surveys should be undertaken six times a year
(roughly every two months), with at least one survey during peak breeding (August/September).
ground parrot monitoring must occur during fine weather (i.e., not in the rain and not while conditions
are windy).

A monitoring program will be implemented to assess the success of mitigation and offset measures
for the ground parrot. The objectives of this program are:

e To document and evaluate changes in the ground parrot population in areas of retained habitat
within the WHMA and VMA following construction of the new runway

e To monitor changes in habitat use within retained habitat (specifically primary area of use,
compared to pre-disturbance) following construction of the new runway

e To evaluate the use of created and augmented ground parrot habitat to the north of the WHMA
and within the VMA.

Ideally, these objectives would be achieved using the BACI method. In this case, the BACI method
is difficult to apply as a comparable control site/population cannot be found. In Queensland, the SCA
ground parrot population is unusual, because of its small size (probably <15 individuals) and likely
isolation. All other ground parrot populations within Queensland are much larger, more connected,
and unlikely to be subject to the same inherent threats as the SCA population, at least in the short-
term. Small isolated populations, like the SCA ground parrot population, have greater vulnerability
to stochastic demographic and genetic processes increasing their susceptibility to decline and
extinction. Small isolated populations are also less resilient and therefore more susceptible to natural
environmental impacts (e.g., drought, fire). Comparison with a larger, more robust control population
could therefore lead to erroneous conclusions regarding development impacts on the SCA ground
parrot populations. To determine if observed declines are likely attributable to development impacts
or not, impact pathways identified in the SCA EIS will need to be monitored and evaluated more
closely (where possible5).
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To allow comparison with pre-construction (EIS) data, data on ground parrot abundance and habitat
usage should be collected using the same techniques used during surveys for the SCAEP EIS. This
includes call triangulation (to estimate areas of use), flush transects (to estimate abundance and
area of use), and call counts (to estimate abundance). Details of these methods are provided in Table
5-8.

In addition, the following should be included within the monitoring:
e A flush transect along the length of the VMA

e Call triangulation sampling in the VMA, to commence once a bird has been detected from the
area during flush counts.

Vegetation structure and composition should be assessed using the same variables collected during
the SCAEP EIS within a 1x1 m quadrat. Data on vegetation should be collected from flush locations,
within core ground parrot habitat (where core habitat occurs within the 50% and 75% kernel density
contours), and from the proposed offset areas.

Table 5-8  Ground parrot survey techniques used in each monitoring event

Method | Timing ‘ Notes

Alternate start point from the middle to
the end of transect. Transect added to
the VMA once birds have been recorded

from the area in flush counts.

Call triangulation Twice: one morning and one evening

call bout

Flush count At least two observers once along each | Three transects within the WHMA and a
transect fourth with the VMA.

Call count Twice: one morning and one evening
call bout

Vegetation As possible throughout survey when

assessment not engaged in other techniques

Results from the ground parrot monitoring program should be reported annually, at the end of each
calendar year. The report should include:

e Survey methods, timing and conditions (with comment on any conditions that may have affected
survey results)

e A summary of offset delivery actions completed during the monitoring year

e Analysis of trends in ground parrot call frequency, flush counts, or triangulation data (including
comparisons with data collected during pre-construction surveys)

e Analysis of changes in vegetation composition or structure over time (including comparisons with
data collected during pre-construction surveys)

e Analysis and discussion of seasonal or temporal influences on ground parrot abundance,
detectability and/or area of use (reported only as required)

e Discussion of weed infestations and/or expansion of existing infestations requiring management*
e Evidence of predatory pest species, or lack thereof
e Additional recommendations to improve ground parrot habitat
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e Corrective actions, if required

e Areview of the ground parrot monitoring program ensure it remains suitable for detecting impacts
and/or demonstrating offset success/failure.

*Formal weed monitoring and independent weed reporting to occur during and in the 24 months immediately following

completion of all earthworks.

The report should also include groundwater quality results once the acid frog monitoring is no longer
required.

Recommendations regarding management of vegetation will be included within the annual Ground
Parrot Monitoring Report and, if required, include:

¢ A map showing areas requiring slashing and/or removal of woody regrowth;
e The type of control necessary (manual removal of emergent regrowth/slashing); and

e Specific direction regarding control methods, including the timing and height of slashing. The acid
frog and ground parrot specialist may also recommend additional control measures, if for
example, more frequent control may be beneficial (e.g., thinning of dense ground cover). To
minimise impacts on the ground parrot and acid frog species, vegetation control should take place
under dry conditions, preferably outside the ground parrot breeding season (i.e. before 15" July
and after 315! October).

Ground and Surface Water Levels/Pond Hydroperiod

Monitoring of ground and surface water levels within created acid frog breeding habitats is necessary
to evaluate the performance of constructed ponds and determine what, if any, corrective actions may
be required should ponds fail to hold sufficient water after construction. Monitoring of water
level/hydroperiod within retained habitat at the WHMA and VMA and existing habitat elsewhere
(outside the SCA) is also important in this regard. Water level monitoring within created habitat should
include:

e Continuous monitoring of ground water levels using capacitance water level loggers at sites
previously established within the WHMA

e Continuous monitoring of pond hydroperiod using capacitance water level loggers at no less than
50% of constructed ponds (up to a maximum of ten ponds)

e Continuous monitoring of pond hydroperiod using capacitance water level loggers at acid frog
monitoring sites within retained habitat at the WHMA and VMA

e Continuous monitoring of pond hydroperiod using capacitance water level loggers in acid frog
monitoring reference sites outside the WHMA and VMA.

Water level loggers at monitoring sites should be serviced and downloaded quarterly with monitoring
to continue until success criteria have been demonstrated. Data from ground water/pond hydroperiod
loggers must be included within the annual acid frog monitoring report.
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5.6.6

5.6.7

Groundwater Quality

During the SCAEP EIS it was recognised that saline intrusion from marine sediments (used as fill for
the new runway) could move laterally into adjacent habitats leading to increased soil and water
salinity within areas of acid frog and ground parrot habitat. To address this, several mitigation
measures were included within the airport design to restrict saline intrusion north and east of the new
runway. The effectiveness of these measures will be assessed by monitoring groundwater salinity
levels within the WHMA and VMA. Monitoring of groundwater levels will also allow for early detection
of saline intrusion so that corrective actions cane be undertaken before severe impacts occur.
Currently, three groundwater loggers are in proximity to the proposed northern perimeter drain within
the VMA. An additional two loggers within 150 m of the proposed drain should be included within the
WHMA to allow early detection of impacts on groundwater levels and/or water quality in areas of
retained acid frog and ground parrot habitat. Groundwater samples should be collected from
monitoring wells for measurement of salinity and pH on a quarterly basis. Initially groundwater
monitoring results are to be included within the Acid Frog Monitoring Report but may be reported
within the Ground Parrot Monitoring Report once acid frog monitoring is no longer required.
Detection of impacts to groundwater, particularly saline intrusion from the runway platform, may be
slow and prolonged. Groundwater quality monitoring should therefore continue throughout the life of
the airport.

Surface Water Quality

The amenity of artificial breeding habitat for acid frog species will depend on surface water quality
within ponds, particularly pH and tannin-staining levels (with low pH and heavy tannin-staining
limiting competition with ecologically-similar sibling species). Surface water quality (pH, tannin-
staining, turbidity, and salinity) should therefore be monitored, both at constructed ponds and
reference sites within and outside the WHMA and VMA. Measurement and analysis of water
chemistry should be undertaken during acid frog monitoring surveys and, providing surface water is
present, quarterly while downloading of data from water loggers.

Weeds and Predatory Pests

The risk of weed infestation or expansion is most likely in the period following soil surface
disturbance, and as such targeted weed monitoring will be undertaken in the 24 months following
acid frog pond creation. In subsequent years weed monitoring need not be as rigorous and can be
included as part of Ground Parrot monitoring surveys.

Weed monitoring should include:

e Targeted surveys to be undertaken twice (biannually) in the 24 months following runway and/or
pond earthworks. Survey results will be compared with pre-construction mapping showing the
location and extent of weed infestation within the WHMA and the VMA (see Section 5.3).

e Low-level weed surveillance during ground parrot surveys in subsequent years.

Weed monitoring should consider not only exotic species, but also invasive native species which
may reduce the amenity of habitat for acid frog species and/or ground parrots.

PN

§ -
G:\Admin\B21223.9.gwf.SCA Supplementary\Approvals\Offsets\B21223-ODP-REP-3.1_rev3.docx w” BMT



Sunshine Coast Airport Expansion Project: Offset Delivery Plan 70
Offset Details — Wallum Heath Management Area and Vegetation Management

Area A

Incursions by feral cats, foxes and dogs are likely to be limited by the high chain-wire fence
surrounding the WHMA. This fence is frequently checked for structural integrity, and as such,
intensive monitoring of large mammalian predators is considered unnecessary. Rather, the presence
of feral cats, foxes and dogs (including scats and tracks), will be determined by:

e Establishing six baited infra-red remote triggered cameras positioned around the WHMA and the
VMA for the duration of each ground parrot monitoring event;

e Opportunistic observations during all other monitoring activities; and

e The maintenance of a pest register to document sightings of cats, foxes or dogs by airport ground
staff. The register will be reviewed while undertaking ground parrot monitoring surveys.

Evidence of mammalian predators will be reported in the annual ground parrot monitoring report,
with recommendations for pest control included as necessary.

A Weed Survey Report will be completed prior to construction of the runway. The report will include:
e Survey methodology, conditions and timing

e A list of all weed species located during the survey (including exotic or natural species which
might adversely affect environmental values)

e Weed survey results including a detailed geo-referenced map of existing weed infestations

o Additional weed control actions that may be required during construction not outlined in this
document

e Weeds of concern that should be the subject of immediate control and appropriate control
methods for these weeds.

Reporting from biannual weed monitoring, which is to continue for 24 months following the
completion of all earthworks (runway and pond construction), need only be in the form of a short
memo/report. It should include survey methods and results, and clearly document deviation from the
pre-construction weed map/data. It should clearly indicate if further weed control actions are
necessary.

Opportunistic weed survey results (commencing 24 months after all earthworks are completed)
should be included within the Ground Parrot Monitoring Report.
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6 Offset Details — Connectivity Corridor and Translocation
Area

The connectivity corridor and translocation sites both formerly supported an area of melaleuca open
forest (RE 12.2.7) together with some assemblages of casuarina open forest (RE 12.1.1) and closed
heath (RE 12.2.12) within the corridor. Both sites were cleared in the mid-20" century to support the
expansion of sugar cane cropping, and now consist of degraded grassland although with some native
regrowth elements (e.g. Acacia spp., Melaleuca quinquenervia).

The only areas of retained vegetation are Casuarina glauca open forest on saline-influenced soils,
adjacent to the Sunshine Motorway, and paperbark forest adjoining the north Marcoola block of the
Mount Coolum National Park. The C. glauca forest was part of a broader community that extends to
the Maroochy River but has been fragmented by the motorway construction and changes in local
hydrology.

The northwest portion of the corridor includes saline soils and groundwater, influenced by tidal flows
from the Maroochy River/Marcoola Drain. The remainder of the site is fresh, with a shallow-perched
ground-water layer, overtopping a (discontinuous) layer of coffee rock.

For these areas, the following offset actions will be undertaken:

e Translocation Area — translocation of Allocasuarina emuina species from an impacted area south
of the new SCAEP runway, together with areas of heath-tile. This translocation will create new
wallum heath habitat that can be utilised as habitat by acid frog species.

e Connectivity Corridor — creation of new habitat through assisted regeneration and reconstruction,
linking the north and south Marcoola blocks of the Mount Coolum National Park. The corridor will
contain six treatment zones, based on the operational needs of the new runway:

o Zone 1: Paperbark Forest Remnant

o Zone 2: Paperbark Forest Regeneration
o Zone 3: Paperbark Forest Reconstruction
o Zone 4: Heath Reconstruction

o Zone 5: Saltpan Reconstruction

o Zone 6: Casuarina Forest Regeneration.

In total, these offsets will provide at least 21.21 ha of habitat for acid frogs. This includes 16.80 ha
within the connectivity corridor, made up by paperbark forest (Zones 2 and 3) and heath (Zone 4),
as shown in Figure 6-1. The actual extent of these areas exceeds 16.80 ha, thus likely leading to a
larger area of offset created for this site. The remaining 4.41 ha is provided within the Translocation
Area.

Further detail on the delivery of these offsets is provided in the Mount Emu She-oak Translocation
and Management Plan (Arup, 2017) and Connectivity Corridor Offset Area Management Plan (Arup,
2018) in Appendix C.
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7 Legal Security

Council will provide legal security for the land-based offset areas through Environmental Offset
Protection Area (EOPA) declarations. It is intended that the request for declarations will be made in
the following stages:

e EOPA for AUs 1 to 5 (LMRER), 6 (WHMA), 8 (translocation area) and 9 (VMA) — made within 6
months of clearing works at VMA (as this will represent the new ‘baseline’ from which offset
activities are measured.

o EOPA for 16.80 ha of heathland and paperbark habitat within connectivity corridor (AU7) — made
within 6 months of finalisation of corridor design and designated of relevant portion for offset
purposes.
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8 Overall Program and Costing

8.1.1 Program and Timing

Council and the Sunshine Coast Airport will implement the activities set out in this ODP and
supporting plans. An indicative program for the planning, delivery, implementation and management
of the offset tasks is provided in Table 8-1. This staging proposes that the delivery of the offsets will
commence prior to clearing and construction works for the Project.
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Table 8-1  Offset actions delivery program

Phase and Offset Delivery 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026

Construction period

Detailed plan preparation (all sites)

Secure conservation tenure
LMRER

Prepare detailed ecological restoration plans

Soil/groundwater investigations and habitat (pond wet heath) design

Stage restoration works (assisted regeneration and habitat creation)

Maintenance and monitoring (vegetation)

Maintenance and monitoring (acid frogs)

WHMA and VMA

Soil/groundwater investigations and pond design

Preparation of ground parrot habitats north of northern perimeter drain (selective clearing
area)

Pond creation

Maintenance and monitoring (acid frogs)

Maintenance and monitoring (ground parrot)

Mount Emu she-oak translocation area

Pre-clearing surveys of clearing and receiving sites

Seed collection and storage

Heath-tile translocation

Maintenance and monitoring

Connectivity corridor

i
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8.1.2

Cost Estimate

76

A preliminary cost estimate has been compiled for delivering the direct, land-based offsets and the
priority indirect actions for the Project (Table 8-2). The total cost of the priority actions is $11,050,070.
This also includes 10 years of management and monitoring of the offset sites.

Table 8-2

Preliminary costing of priority actions to deliver the offset package

Priority action outlined in EIS

eastern boundary of proposed runway [total =
8.08 ha])

Includes 5 years monitoring and maintenance

Matter Action summary Estimate

Loss of 1.67 ha of wallum Design and construction of vegetated ponds on site

sedgefrog habitat during (across 2.28 ha area in the far north of the Offset

construction Assessment Unit 6 and a 5.8 ha strip along north- $161.600.00

Loss of 60.63 ha of wallum
froglet, wallum rocketfrog,
broad-leaved paperbark,
sedgeland and heathland
communities

Revegetation works across 63 ha at Palmview
providing a mixture of wet heath, sedgeland
Melaleuca wetland (includes 10 years monitoring
and maintenance)

$5,800,000.00

Loss of 7.79 ha of ground parrot
habitat

Slashing of woody vegetation to create 5.84 ha
linear stretch of habitat alongside northern perimeter

northern and western perimeter drains

drain through the slashing of woody growth > 1.5 m $32,120.00

in height
Loss of connectivity between 48 ha revegetation works with 10 years $3.500,000.00
southern and northern sections maintenance and monitoring e
of Mount Coolum National Park | llati ¢ ol | d »

nstallation of culverts along vegetated corridor over $25,000.00

Direct impact to 4.41 ha (N =
550 plants) of Mount Emu she-
oak habitat and population

Heath-tile translocation to receiving site to the north,
adjacent to existing Mount Emu she-oak population

$1,532,000.00

TOTAL

$11,050,070.00
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Risks to Offset Delivery

77

An assessment of the risks to the offset delivery has been completed using a qualitative risk analysis
matrix, as recommended in the ODP template. The definitions for the consequences, likelihood and
risk levels are summarised in Table 9-1 and Table 9-2, with the risk assessment provided in Table

9-3.
Table 9-1  Qualitative risk analysis matrix
CONSEQUENCES LIKELIHOOD
Rare Unlikely | Possible Likely Almost
certain
Severe — Permanent and/or very long-term H

damage to areas of significant value

Major — significant and/or long-term M
damage to areas of high value

Moderate — Moderate or medium-term M
damage to areas of value

areas of low value

Minor — Minor and/or short-term damage to

Insignificant — Insi

Requires routine
action

term damage to areas of very low or
negligible value

gnificant or very short-

Moderate Risk (M) High Risk (H) Extreme Risk (E)

Requires moderate action Requires priority action | Requires immediate action
<1 month <2 weeks

<1 week

Table 9-2 Likelihood of risk occurring

Likelihood

Qualitative description

Quantitative description

Almost Certain

The event is expected to occur in most
circumstances

May occur once a month or more
frequently

Likely The event will probably occur in many May occur once every year
circumstances

Possible Identified factors indicate the event could May occur once every 2 or 3 years
occur at some time

Unlikely The event could occur at some time but is May occur once every 5 years
not expected

Rare The event may occur only in exceptional May occur once every 10 years

circumstances

<
i
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Table 9-3

Offset delivery risk assessment

78

within offset areas

habitat reduced where
weeds occur at high
abundance

Soils incompatible Major Possible
with the creation of | Gonstructed ponds are
wallum sedgefrog rendered unsuitable for
breeding habitat breeding due to

elevated pH, turbidity

and/or aluminium levels
Groundwater levels Major Possible
incompatible with Ponds fail to hold water
the creation of long enough to support
wallum sedgefrog successful recruitment
breeding habitat of wallum sedgefrog
Groundwater quality | Major Possible
incompatible with Water quality is
the creation of unsuitable for wallum
wallum sedgefrog sedgefrog
breeding habitat Water quality favours

competitor species

reducing amenity of

constructed ponds for

wallum sedgefrog
Establishment and Moderate Possible
spread of weeds Amenity of breeding

Moderate

Soil investigations at SCA show the
structure and composition of soils in offset
areas is similar to that in areas of existing
wallum sedgefrog habitat, comprising low-
nutrient siliceous sand with low levels of
clay/silt. Water within ponds is therefore
unlikely to contain high levels of aluminium
or clay fines. Soils within offset areas are
also acidic and therefore unlikely to result in
elevated pH.

Investigate alternate sites
within the AU for areas that
have suitable groundwater
conditions for the construction
of breeding ponds

Moderate

Preliminary soil and groundwater
investigations within offset areas indicate
the presence of a shallow, groundwater
aquifer less than 1 m BGL. Constructed
ponds should therefore hold enough water
to support successful breeding (provided
ponds are deep enough to intercept and
hold ground water). Ongoing monitoring of
groundwater levels will help ensure ponds
are built deep enough to do this.

Fitting ponds with a liner to
increase pond hydroperiod.

Moderate

Groundwater investigations within offset
areas indicate the presence of a shallow,
groundwater aquifer containing acidic,
tannin-stained water perched above an
organic hardpan less than 1 m BGL. Soil
and groundwater conditions are therefore
similar to those found in areas of wallum
sedgefrog breeding habitat elsewhere
within the SCA.

Investigate alternate sites
within the AU for areas that
have suitable groundwater
conditions for the construction
of breeding ponds

Moderate

Weeds occur at low abundance within
offset areas and are unlikely to pose a
threat provided weed monitoring and
management actions are implemented
during and after construction.

Increased monitoring and
control of weeds
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loss

Failure to establish Moderate Possible Moderate
sedge cover in offset Amenity of breeding
areas habitat reduced in areas

with sparse or low

sedge cover
Incursion or Severe Possible Extreme
establishment of
exotic predators
Failure or decline in Moderate Possible Moderate
health of tubestock
Erosion and topsoil Major Possible

G:\Admin\B21223.g.gwf.SCA Supplementary\Approvals\Offsets\B21223-ODP-REP-3.1_rev3.docx

Successful establishment of sedges is likely
except under drought conditions.
Hydrological conditions within ponds should
allow for the persistence of sedges once
established.

Watering of sedges to ensure
establishment of sedges in the
event of drought.

Modification of pond design to
improve hydrological conditions
within ponds, so as to ensure
the growth and persistence of
sedges.

Both acid frog and ground parrot
populations will be susceptible to predation
from cats and foxes.

Review exotic predator Moderate
management strategies and
consider increasing baiting or

other methods of eradication.

Increase frequency of
inspections on fencing and
review the effectiveness of the
current fencing. Consider
requirements to upgrade or
improve fencing.

Some areas of the offset works, particularly
the corridor planting works will require the
importation of plants to achieve the required
native vegetation cover.

Review planting and
maintenance methodology,
including source of plants,
water regime, topsoil and
mulch ameliorants.

Erosion and sediment transport can result
in the movement of sediments into areas of
created acid frog habitat, altering the water
chemistry so that it is unsuitable for
breeding.

Loss of topsoil can also affect the ability for
new plants to establish.

Reapply mulch to effected
areas and review depth of
mulch.

Review need for more
permanent measures such as
jute matting.

Review species selection for
groundcovers and increase
density installed to provide
greater coverage.

Investigate potential alterations
to surface water flows to avoid
areas
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Decline in native
vegetation cover

Possible

Causes of declining native vegetation cover
may be broad and related to weed
incursions, surface/ground water changes,
drought, fire or flooding. Regular monitoring
in established transects and points within
the offset areas will be carried out to detect
these impacts.

80

Corrective actions will be
dependent on the mechanism
of decline in vegetation cover.
They may include additional or
different weed treatments

The diversity of open forest, heathland,
wallum and sedgeland communities across
the offset sites will require different fire
regimes to maintain ecological health. Too
frequent or too few fires can result in a
decline in the health of a specific vegetation
community. Absence of prescribed
ecological burns can also result in
vegetation conditions with an increased fuel
load, leading to uncontrolled fires.

As part of the ongoing
management plan and OAMP
for the sites, a fire regime will
need to be planned and
implemented.

The intent of the corridor offset is to
mitigate the loss of connectivity between
the two sections of Mount Coolum National
Park. Monitoring will be required to assess
the success of this corridor.

Emu she-oak does
not establish or
increase

Inappropriate fire Major Possible
regime

Absence of native Major Possible
fauna using the

corridor

Population of Mount | Major Possible

Review the habitat condition of
the corridor and investigate
measures to improve the value
through structures, such as
logs and nest boxes.

Carry out infill planting or
revegetation works to improve
the habitat complexity of the
corridor.

The EPBC Act approval requires the
population of Mount Emu she-oak in the
translocated area to increase.

Carry out planting of nursery-
raised plants that will be
sourced from the impact
population.

Review the fire regime of the
translocated heath community.
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11  Signatories and Declaration
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11.1 Signatories

11.1.1 Landowners
I/We:

e Agree to the offset being undertaken over my/our land identified in Section 1, Part B, of this offset

delivery plan in the manner outlined in this offset delivery plan;

e Request the approval of this offset delivery plan under the Environmental Offsets Act 2014;

e Consent to the collection and use of the personal information in this form for the purposes of
assessing this offset delivery plan made under the Environmental Offsets Act 2014;

e Solemnly and sincerely declare that the information provided is true and correct to the best of my
knowledge and | make this solemn declaration conscientiously believing the same to be true; and

e Understand that all information supplied on or with this application form may be disclosed publicly
in accordance with the Right to Information Act 2009 and the Evidence Act 1977.

Lot and Plan

Lot 898 C(4782 (SCA — Awrservices)

Owner

Alirservices Australian

Signature of owner Date signed
/V\'\AM\ o%-10 17
Lot and Plan Lot 1106 SP206556
Owner Sunshine Coast Regional Council
2 /O
Signature of owner - Date signed
o m{ oy
Lot and Plan Lot 1103 SP206552
Owner Sunshine Coast Regional Council
PPt | ./'F /?
“Signature of owner i Date signed 0/
£ = ( I'v)fl' Z
(N5 b
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Lot and Plan

Lot 1105 SP206553

Owner

Sunshine Coast Regional Council

Signature of owner

Date signed

ielefi7

o /)

Lot and Plan

Lot § RP133655

Owner

Sunshine Coast Regional Council

Signature of owner

s i
g

7 ()

Date signed

CIEY.

Lot and Plan

Lot 1 5P26953]

Owner

Sunshine Coast Regional Council

Signature of owner

Date signed

ey

- 5 )

Lot and Plan

Lot 101 CPRR3235

Owner

Sunshine Coast Regional Council

Signature of owner

nn /7
/i

Date signed

n'c-/!"/r?

‘\..J
Lot and Plan Lot 37 C3147 {Lower Mooloolah River Environmental Reserve)
Owner Sunshine Coast Regional Council

Signature of owner

Date signed {o/.;'f-J'A7

G:\Admin\B21223.9.gwf.SCA Supplementary\Approvals\Offsets\B21223-ODP-REP-3.1_rev3.docx

A 27
&

&
7 BMT



Sunshine Coast Airport Expansion Project: Offset Delivery Plan

Signatories and Declaration

85

Lot and Plan

Lot 1 RP27759 (Lower Moaoloolah River Environmental Reserve)

Owner

Sunshine Coast Regional Couneil

Signature of owner

Date signed

(el 7

Lot and Plan

Lot 2 RP27760 (Lower Mooloolah River Environmental Reserve)

Owner

Sunshine Coast Regional Council

Signature of owner

Date signed

1o/117

P! -7
(!
K™
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11.1.2 Proponent
I/We:

e Request the approval of this offset delivery plan under the Environmental Offsets Act 2014;

e Consent to the collection and use of the personal information in this form for the purposes of
assessing this offset delivery plan made under the Environmental Offsets Act 2014;

e Solemnly and sincerely declare that the information provided is true and correct to the best of my
knowledge and | make this solemn declaration conscientiously believing the same to be true; and

¢ Understand that all information supplied on or with this application form may be disclosed publicly
in accordance with the Right to Information Act 2009 and the Evidence Act 1977.

Full Name
Geeo Loverk
Address J o
Locked gwa i i t\}q:wh:;'-m' LD GSEO
Phone = _
01 5435 7111
Fmail
“:fﬂ@fawxs‘“‘-céls# : ;.r;w‘ UL - oA .
Signature of Proponent Date signed
&rﬁ,iﬁ}ég fiofi7

<
i
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Note: If you deliberately provide false information in this application you may be liable for prosecution

under the relevant Acts or Regulations.

e | do solemnly and sincerely declare that the information provided is true and correct to the best
of my knowledge and | make this solemn declaration conscientiously believing the same to be

true.

e | understand that all information supplied on or with this application form may be disclosed publicly

in accordance with the Right to Information Act 2009 and the Evidence Act 1977.

e | confirm that the offset delivery plan provides benefits in relation to the prescribed environmental
matters located on the offset site that are additional to any other benefit provided under a
requirement of an Act or agreed to under other schemes or programs and are also additional to
the conditions of the approval associated with the prescribed activity held by the authority holder.
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Appendix A Queensland Offset Assessment Calculator
Output

A.1 Habitat Quality Score Assessments

-~
3
§ -
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Habitat Quality Site A 1t T I
For all environmental offset applications you must:
= Complete form (Environmental Offsets Delivery Form 1- Notice of Election and Advanced Offsets Details)
= Complete any other forms relevant to your application
= Provide the mandatory supporting information identified on the forms as being required to accompany your application

This form is useful for undertaking a habitat quality analysis of an impact and/or offset/advanced offset site.
Please note that this form should be indivi for each 1t unit under consideration.

Is this Assessment for: An Impact Site r An Offset Site = an Advanced Offset Site r

Habitat Quality Unit Score Sheet

Part C - Site Data

Property I Palmview | Date
[ Assessment Unit: | Assessment Unit Area (ha) | RE | Bioregion Number
| 1 | 24.05 | 12.3.5 | Southeast Queensland

Landscape Photo- Please attach or insert north, south, east and west photos in the spaces provided from row 231-355 below and include details such as Time and Mapping Coordinates in the following row.

Datum Zone Easting Northing
Om Mark

WG 84 = 56 153.09271 -26.73232

GDA 94 Zone Easting Northing
= 50m Mark

56 153.09323 -26.73251

Plot bearing 90 Recorders MID / FSR
Site description and Location (including details of discrete polygons within the a: unit)

Palmview grazing property (Lot 1 RP27759 and Lot 2 RP27760), currently owned in freehold by Sunshine Coast Council. Extensive grazing once covered the property, now used by small number of cattle.

[Assessment unit can be described as a contiguous areas of Broad-leaved Paperbark Melaleuca quinguenervia regrowth, with a canopy height of 3-4m. Ground layer dominated by exotic grasses, with some native and exotic sedges in lower areas where
pooling surface water is common. Isolated retained eucalypt trees and Cabbage Palms throughout, spaced very sparcely.




Part D - Native Species Richness: (*list species below)

Tree species richness:

[Total number of species

1

Melaleuca quinquenervia

‘Common Name

Broad-leaved Paperbark

‘Common Name

‘Common Name

‘Common Name

‘Common Name

‘Common Name

‘Common Name

‘Common Name

‘Common Name

Scientific Name

‘Common Name

Shrub species richness:

[Total number of species

3

Melaleuca quinquenervia

‘Common Name

Broad-leaved Paperbark

Eucalypt spp.

‘Common Name

Eucalypt sapling

subsp.

‘Common Name

Native Blue Tongue

‘Common Name

‘Common Name

‘Common Name

‘Common Name

‘Common Name

‘Common Name

‘Common Name

Grass species richness:

1

Themeda triandra

‘Common Name

Kangaroo Grass

‘Common Name

‘Common Name

‘Common Name

‘Common Name

‘Common Name

‘Common Name

‘Common Name

‘Common Name

‘Common Name

Forbs and others (non grass ground) species richne:

ss:.

9
Gahnia sieberiana Common Name Red-fruited Saw-sedge
Cyperus sp. Common Name Sedge
Cyperus sp. Common Name Sedge
Drosera spathulata ‘Common Name Sundew
Baumea teretifolia Common Name
Schoenoplectus mucronatus Common Name
Velleia spathulata Common Name
Lomandra longifolia Common Name Mat Rush

Fimbristylis nutans

‘Common Name




Part E - Non-Native Plant Cover: (*list species below)

Total percentage cover within plot 90.00%
Scientific Name Common Name
Scientific Name Common Name
Scientific Name Common Name
Scientific Name Common Name
Scientific Name Common Name
Scientific Name Common Name
Scientific Name Common Name
Scientific Name Common Name
Scientific Name Common Name
Scientific Name Common Name
Part F - Coarse Woody Debris: (*list lengths of i logs in meters)
Total Length of Course Woody Debris (Meters):
1 26
2 27
3 28
4 29
5 30
3 31
7 32
8 33
9 34
10 35
11 36
12 37
13 38
13 39
15 a0
16 a1
17 a2
18 a3
19 s
20 a5
21 46
2 a7
23 [
2 a9
25 50
Part G - Native perennial grass cover, organic litter: (*provide percentage cover within each quadrat, and provide average cover)
| Native perennial grass cover Quadrat 1 | Quadrat 2 Quadrat 3 | Quadrat 4 | Quadrat 5 Average
[ 5.00% | 10.00% 5.00% | 0.00% | 10.00% 6.00%
L | Quadrat 1 | Quadrat 2 | Quadrat 3 | Quadrat 4 | Quadrat 5 Average
| Organic Litter | 0.00% | 0.00% | 0.00% | 0.00% | 0.00%
Part H- Number of large trees, tree canopy height, recruitment of woody perennial species:
Eucalypt Large tree DBH benchmark used : 0 N;:::::x’::ﬁz:f 33
Number of large eucalypt trees: 0 ”":}'::’I:;t':::s:‘"“ 0
[Total Number Large Trees:
[Median Tree Canopy Height Measurements | Canopy: [ 4.00 | Sub-canopy: [ | Emergent: 18.00
[ Number of ecologically dominant layer species regenerating: [ 1
Part | - Tree canopy cover, Shrub canopy cover
[Tree canopy cover % | Canopy: [ 18.40% | Sub-canopy: [ | Emergent:

[shrub canopy cover %

15.00%




Note: Only assess Emergent (E) or Subcanopy (S) layers if the benchmark document stipulates that layers are present *If trees are in the same layer and continuous along the transect you can group them

Part J - Site Context Score

ATTRIBUTE Size of Patch Connectedness Context Distance to Permanent Water Ecological Corridors
DESCRIPTION 3-26-100ha 3 - 50%-75% connection |1 - <10% remnant 1-0-500m 2 - Sharing a common boundary
SCORE 5 4 0 0 4

DOES THIS ASSESSMENT UNIT ALSO CONTAIN A SPECIES HABITAT REQUIREMENT.

YES

NO

Part K - Species Habitat Attributes

PLEASE COMPLETE SPECIES HABITAT INDEX DETAILS BELOW AND THEN ATTACH LANDSCAPE PHOTOS AND SUBMIT AS DIRECTED

PLEASE ATTACH LANDSCAPE PHOTOS BELOW AND SUBMIT AS DIRECTED

Species Habitat Attributes

) ; ) Quality and availability of| Quality and availabili Species mobility |.© o oo
No Species Name CommonName NCA Status Attributes Threatstospecies [ A0S E hee N er e o overall population
4-Minor restriction | 1~ Notor unlikely to
- i
Description 3- Low threat level 3- High 3- High be critical to species’
1 Crinia tinnula wallum froglet v b A & (0~ 25% reduction) B
survival
Score s 0 0 0 T
T Not or unlikely to
4- Minor restriction
- o Description 3- Low threat level 2- Moderate 2- Moderate "9 | be critical to species”
2 Litoria freycineti wallum rocketfrog v (0-25% reduction) B
Score s S S 0 T
4 Winor restriction | £~ Notor unlikely to
- Mi icti
Description 3- Low threat level 1-Poor 1-Poor be critical to species’
3 Litoria olongburensis wallum sedgefrog v G (0 25% reduction) o
Score s T T 0 T
Description
" p
Score
. Description
Score
. Description
Score
; Description
Score
. Description
Score
. Description
Score
Do ipti
I escription
Score
[ Maximum score 15.00 10,00 10,00 I 70,00 T00




Attach Landscape Photos Here

North

East

West

Version 1.0 - December - 2014 ~ © - State of Q Department of
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Habitat Quality Site A T
For all environmental offset applications you must:
= Complete form (Environmental Offsets Delivery Form 1~ Notice of Election and Advanced Offsets Details)
= Complete any other forms relevant to your application
= Provide the mandatory supporting information identified on the forms as being required to accompany your application

This form is useful for undertaking a habitat quality analysis of an impact and/or offset/advanced offset site.
Please note that this form should be indivi for each unit under

Is this Assessment for: An Impact Site r An Offset Site F an Advanced Offset Site r

[ Habitat Quality Assessment Unit Score Sheet

Part C - Site Data

| Property | Palmview | Date

[ Assessment Unit: [ Assessment Unit Area (ha) | RE [ Bioregion Number

| 2 | 3.82 | 12.3.5 | Southeast Queensland

[ Landscape Photo- Please attach or insert north, south, east and west photos in the spaces provided from row 231-355 below and include details such as Time and Mapping Coordinates in the following row.

Datum Zone Easting Northing

e Om Mark

Was 84 56 15310098 -26.73591
Zone Eastin Northi

[ 50m Mark s ornme,

56 15310104 -26.73544
Plot bearing 0 Recorders. [ MID / FSR

Site description and Location (including details of discrete polygons within the assessment unit)

Palmview grazing property (Lot 2 RP27760), currently owned in freehold by Sunshine Coast Council. Extensive grazing once covered the property, now used by small number of cattle. Very dense groundcover with exotic grasses indicates that grazing has
been largely excluded from this AU. Higher abundance of retained paddock trees of the genus Eucalyptus and Angophora within this AU. Mapped and floristically remnant RE 12.3.5 located to the north, east and south of this AU. Also shares a boundary
with floristically remnant sedgeland/fernland/paperbark complex n the centre of the offet area

AU described as regrowth Broad-leaved Paperbark forest, with scattered Acacia spp. and eucalypt saplings. EDL approximately 3m in height, composed almost completely of Broad-leaved Paperbark trees. Emergent layer of eucalypts up to 22m in height.
No defined shrub layer, this strata dominated largely by paperbark saplings. Very dense ground cover dominated by exotic grasses, with some native grasses. Exotic and native sedges common in drainage depressions and low lying areas.

Topography is generally flat, with a very gradual fall towards the central sedgeland/fernland/paperbark complex and the southern drainage line.




Part D - Native Species Richness: (*list species below)

Tree species richness:

[Total number of species

2

Scientific Name.

Eucalyptus tereticornis

Common Name

Forest Red Gum

Scientific Name

Corymbia intermedia

Common Name

Pink Bloodwood

Scientific Name.

Melaleuca quinquenervia

Common Name

Broad-leaved Paperbark

Scientific Name

Angophora subvelutina

Common Name

Rough-barked Apple

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Shrub species richness:

Total number of species

2

Scientific Name

Melaleuca quinquenervia

Common Name

Broad-leaved Paperbark

Scientific Name.

Pultenea robusta

Common Name

Tall Swamp Pea

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Grass species richness:

Total number of species

3

Scientific Name.

Imperata cylindrica

Common Name

Blady Grass

Scientific Name

Themeda triandra

Common Name

Kangaroo Grass

Scientific Name.

Cymbopogon refractus

Common Name

Barbwire Grass

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Forbs and others (non grass ground) species richness:

Total number of species 5
Scientific Name. Dianella caerulea Common Name Blue Flaxclilly
Scientific Name. Lomandra longifolia ‘Common Name Mat Rush
Scientific Name. Cyperus sp Common Name A sedge
Scientific Name. Centella asiatica ‘Common Name Pennywort
Scientific Name' Patersonia sericea Common Name Native Iris

Scientific Name.

Common Name

Scientific Name

Common Name

Part E - Non-Native Plant Cover: (*list species below)

Total cover within plot

80.00%

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name




Part F - Coarse Woody Debris: (*list lengths of individual logs in meters)

Total Length of Course Woody Debris (Meters):
1 26
2 27
3 28
4 29
5 30
6 31
7 32
8 33
9 34
10 35
11 36
12 37
13 38
14 39
15 40
16 41
17 42
18 43
19 44
20 45
21 46
22 47
23 48
24 49
25 50
Part G - Native perennial grass cover, organic litter: (*provide percentage cover within each quadrat, and provide average cover)
T ‘Quadrat 1 Quadrat 2 Quadrat 3 | Quadrat 4 Quadrat 5 Average
| 40.00% | 25.00% 10.00% | 10.00% 5.00% 18.00%
| Organic Litter [ Quadrat 1 | Quadrat 2 Quadrat 3 | Quadrat 4 Quadrat 5 Average
| 0.00% | 0.00% 0.00% | 0.00% 0.00%
Part H- Number of large trees, tree canopy height, recruitment of woody perennial species:
Eucalypt Large tree DBH benchmark used : o ";:HE:::K‘:'":,’;?S:;“ 3
Number of large eucalypt trees: 0 OB CHER TR 3
eucalypt trees:
Total Number Large Trees: 3
Median Tree Canopy Height Measurements | Canopy: [ 3.00 Sub-canopy: [ Emergent: 22.00
[ Number of peci 1
Part | - Tree canopy cover, Shrub canopy cover
[Tree canopy cover % | Canopy: | 20.40% Sub-canopy: | Emergent: 4.90%
[Shrub canopy cover % | 8.50%

Note: Only assess Emergent (€) or Subcanopy (5) layers if the benchmark document stipulates that layers are present *If trees are in the same layer and continuous along the transect you can group them




Part J - Site Context Score

ATTRIBUTE Size of Patch [Connectedness [Context Distance to Permanent Water Ecological Corridors
DESCRIPTION | 1-<sha 3-50%-75% connection |1 - <10% remnant 1-0-500m 2~ Sharing a common boundary
SCORE | 0 4 0 0 4

DOES THIS ASSESSMENT UNIT ALSO CONTAIN A SPECIES HABITAT REQUIREMENT.

YES & PLEASE COMPLETE SPECIES HABITAT INDEX DETAILS BELOW AND THEN ATTACH LANDSCAPE PHOTOS AND SUBMIT AS DIRECTED

NO PLEASE ATTACH LANDSCAPE PHOTOS BELOW AND SUBMIT AS DIRECTED

Part K - Species Habitat Attributes

Species Habitat Attributes

lity and availability of] Quality and availability of | Species mobility |
No Species Name CommonName NCA Status Attributes Threats to species z‘;:':‘:‘:';o;::‘: h'a'::b:_ Rty ‘:h:;:::‘ ility "E:'::a":';v' ity to overall
1-Not or unlikely to
4 - Minor restriction
o : g . . 5
N Cinia timnula wallum froglet M Description 3-Low threat leve 3-High 3-High (0-25% reduction) | be ciical o species’
survival
Score 15 10 10 10 1
1-Not or unlikely to
4 - Minor restriction
- : 9 . . 5
2 Litoria freycineti wallum rocketfrog v P 3-Low threat feve S Sl (0-25% reduction) | ** "";;arlli‘fas‘fec‘es
Score 15 10 10 10 1
1-Not or unlikely to
4 - Minor restriction
- : 9 o . 5
3 T wallum sedgefrog M Description 3-Low threat leve 2-Moderate 2-Moderate (0—25% reduction) | (m:frl/ itjas‘?ec\es
Score 15 5 5 10 1
Description
a p!
Score
Description
3 p!
Score
Description
5 p!
Score
Description
7 p!
Score
Description
o p!
Score
Description
9 p!
Score
Description
10 L
Score
| Maximum score 15.00 1 10.00 1 10.00 1 10.00 1.00




Attach Landscape Photos Here

North

East

(FORM COMPLETE)

Please save and forward completed form/s together with Offsets Delivery Form 5 that can be accessed here:

Version 1.0 - December - 2014 © - State of Queensland, Department of Environment and Heritage Protection

QLD Environmental Offsets




Habitat Quality Site I
For all environmental offset applications you must:
* Complete form (Environmental Offsets Delivery Form 1~ Notice of Election and Advanced Offsets Details)
= Complete any other forms relevant to your application
= Provide the mandatory supporting information identified on the forms as being required to accompany your application

‘This form is useful for undertaking a habitat quality analysis of an impact and/or offset/advanced offset si
Please note that this form should be completed individually for each assessment unit under consideration.

Is this Assessment for: An Impact Site r An Offset Site - an Advanced Offset Site -

[ i ity Unit Score Sheet

Part C - Site Data

Property. | Palmview | Date

[ Assessment Unit: | Assessment Unit Area (ha) [ RE [ Bioregion Number

| 3 | 25.48 | 1235 | Southeast Queensland

[ Landscape Photo- Please attach or insert_north, south, east and west photos in the spaces provided from row 231-355 below and as Time and Mapping in the following row.

Datum — Zone Easting Northing

(WGs 84 56 153.09683 2673614

DA 94 E— Zone Easting Northing
56 153.09629 2673597

Plot bearing. 285 Recorders | MID /FSR

Site description and Location (including details of discrete polygons within the assessment unit)

Palmview grazing property (Lot 2 RP27760), currently owned in freehold by Sunshine Coast Council

Highly degraded exotic pasture, with very low levels of native shrub and tree regrowth. Very low strutural complexity and high levels of exotic ground cover. Ecologically dominant layer can be described s the ground cover of exotic grasses. Areas of
native vegetation groundcover are concentrated in depressions where pooling surface water has allowed the growth of native sedges.




Part D - Native Species Richness: (*list species below)

Tree species richness:

of specie: 1
cientific Name. Melaleuca quinquenervia Common Name Broad-leaved Paperbark
cientific Name. Common Name
cientific Name Common Name
cientific Name. Common Name
cientific Name. Common Name
cientific Name. Common Name
cientific Name. Common Name
cientific Name. Common Name
cientific Name. Common Name
cientific Name. Common Name

Shrub species richness:

of specie: 2
cientific Name. Melaleuca quinquenervia Common Name Broad-leaved Paperbark
cientific Name. Melastoma malabathricum subsp. malabathricum Common Name Native Blue Tongue
cientific Name. Common Name
cientific Name. Common Name
cientific Name. Common Name
cientific Name. Common Name
cientific Name Common Name
cientific Name. Common Name
cientific Name Common Name
cientific Name. Common Name

Grass species richness:
B 1
cientific Name. Themeda triandra Common Name Kangaroo Grass
cientific Name. Common Name
cientific Name Common Name
cientific Name. Common Name
cientific Name Common Name
cientific Name Common Name
cientific Name Common Name
cientific Name. Common Name
cientific Name. Common Name
cientific Name Common Name
Forbs and others (non grass ground) species richne:
. 7
cientific Name Cyperus sp Common Name Asedge
cientific Name. Philydrum lanuginosum Common Name Wooly Frogsmouth
cientific Name. Gahnia sieberiana Common Name Red-fruited Saw-sedge
cientific Name. Commelina diffusa Common Name Native Wandering Jew
cientific Name. Centella asiatica Common Name Pennywort
cientific Name. Xyris complanata Common Name
cientific Name persicaria sp. Common Name Asmartweed

Part E - Non-Native Plant Cover: (*list species below)

Total percentage cover within plot

50.00%

Scientific Name Common Name
Scientific Name Common Name
Scientific Name Common Name
Scientific Name Common Name
Scientific Name Common Name
Scientific Name Common Name
Scientific Name Common Name
Scientific Name Common Name
Scientific Name Common Name

Scientific Name

Common Name




Part F - Coarse Woody Debris: (*list lengths of individual logs in meters)

Total Length of Course Woody Debris (Meters):

1 3
2
3
4
5
6
7
B
5 3
5
6
5
6
T
5 E
Part G - Native perennial grass cover, organic litter: (*provide percentage cover within each quadrat, and provide average cover)
[ Quadrat 1 | Quadrat2 Quadrat 3 | Quadrat4 Quadrats ‘Average
| 0.00% | 0.00% 0.00% | 0.00% 0.00%
p [ Quadrat 1 | Quadrat2 [ Quadrat3 [ Quadrat4 Quadrat5 Average
| OrganicLitter [ 0.00% I 0.00% | 0.00% I 0.00% 0.00%
Part H- Number of large trees , tree canopy height, of woody perennial species:
: o e 3
Eucalypt Large tree DBH benchmark used ety
X Number of large non
Number of large eucalypt trees: 0 e o
[Total Number Large Trees:
[Median Tree canopy Canopy: 3.00 [ sub-canopy: Emergent:
| Sl doman e I z
Part | - Tree canopy cover, Shrub canopy cover
[Tree canopy cover % | Canopy: 2.40% | Sub-canopy: Emergent:
[shrub canopy cover % | 4.90%
Note: Only py (5)layers if “lftreesarein and




Part J - Site Context Score

ATTRIBUTE [size of Patch I [context [ Distance to Permanent Water Ecological Corridors |
DESCRIPTION | 3-26-100ha | 1-0%-10% connection |1 - <10% remnant | 1-0-500m 1- Not within |
SCORE | 5 I 0 | 0 | 0 0 |
DOES THIS ASSESSMENT UNIT ALSO CONTAIN A SPECIES HABITAT REQUIREMENT.
YES PLEASE COMPLETE SPECIES HABITAT INDEX DETAILS BELOW AND THEN ATTACH LANDSCAPE PHOTOS AND SUBMIT AS DIRECTED
NO PLEASE ATTACH LANDSCAPE PHOTOS BELOW AND SUBMIT AS DIRECTED
Part K - Species Habitat Attributes
Species Habitat Attributes
y
No Species Name CommonName NCA Status Attributes. Threats to species e o
1~ Not or unlikely to
2-Moderate threat 4.- Minor restriction 5
1 Crinia tinnula wallum froglet v level Zyiioderzs Zyiiodenzs (0—25% reduction) | 0 Ctica] to species
survival
Score 7 B 5 0 1
Descipton | 27 Moderate threat 100 e ||
2 Litoria freycineti wallum rocketfrog v level (0~ 25% reduction) e
Score 7 1 1 10 1
|| @ 1o L[t | e
3 Litoria olongburensis wallum sedgefrog v B level (0-25% reduction) mwa‘,?
Score 7 1 1 0 1
a
. Description
Score
o Description
Score
S Desa
Score
. Description
Score
9
o Description
Score
[__Maximum score | 7.00 I 5.00 5.00 I 10.00 | 1.00




Attach Landscape Photos Here

North

South

East

(FORM COMPLETE) Please save and forward completed form/s together with Offsets Delivery Form 5 that can be accessed here:

Version 1.0 - December - 2014 © - State of Queensland, Department of Environment and Heritage Protection

QLD Environmental Offsets




Habitat Quality Site I
For all environmental offset applications you must:
* Complete form (Environmental Offsets Delivery Form 1~ Notice of Election and Advanced Offsets Details)
= Complete any other forms relevant to your application
= Provide the mandatory supporting information identified on the forms as being required to accompany your application

‘This form is useful for undertaking a habitat quality analysis of an impact and/or offset/advanced offset si
Please note that this form should be completed individually for each assessment unit under consideration.

Is this Assessment for: An Impact Site r An Offset Site B an Advanced Offset Site -

[ i ity Unit Score Sheet

Part C - Site Data

Property. | Palmview | Date

[ Assessment Unit: | Assessment Unit Area (ha) [ RE [ Bioregion Number

| 4 | 23 | 1235 | Southeast Queensland

[ Landscape Photo- Please attach or insert_north, south, east and west photos in the spaces provided from row 231-355 below and as Time and Mapping in the following row.

Datum — Zone Easting Northing

(WGs 84 56 153.1 26736

DA 94 E— Zone Easting Northing
56 153.099 267358

Plot bearing. 315 Recorders | MID /FSR

Site description and Location (including details of discrete polygons within the assessment unit)

Palmview grazing property (Lot 2 RP27760), currently owned in freehold by Sunshine Coast Council. Assessment Unit is located in an area that has had grazing excluded for some time and native regrowth s in a moderate to excellent condition. Some areas
appear to have retained Broad-leaved Paperbark trees . Grazing likley excluded due to hydrology.

[Very high quality regrowth and floristically remnant Broad-leaved Paperbark forest. Some areas have good canopy cover of Broad-leaved Paperbark trees. In centre of patch, no weed/exotic cover, however some exotic grass cover on edge.




Part D - Native Species Richness: (*list species below)

Tree species richness:

of specie: 1
cientific Name. Melaleuca quinquenervia Common Name Broad-leaved Paperbark
cientific Name. Common Name
cientific Name Common Name
cientific Name. Common Name
cientific Name. Common Name
cientific Name. Common Name
cientific Name. Common Name
cientific Name. Common Name
cientific Name. Common Name
cientific Name. Common Name

Shrub species richness:

of specie: 1
cientific Name. Melaleuca quinquenervia Common Name Broad-leaved Paperbark
cientific Name. Common Name
cientific Name. Common Name
cientific Name. Common Name
cientific Name. Common Name
cientific Name. Common Name
cientific Name Common Name
cientific Name. Common Name
cientific Name Common Name
cientific Name. Common Name
cientific Name. Common Name

Grass species richness:
B 2
cientific Name. Leersia hexandra Common Name Swamp Rice Grass
cientific Name Imperata cylindrica Common Name Blady Grass
cientific Name. Common Name
cientific Name Common Name
cientific Name Common Name
cientific Name Common Name
cientific Name. Common Name
cientific Name. Common Name
cientific Name Common Name
cientific Name. Common Name
Forbs and others (non grass ground) species richne:
. 7
cientific Name. Blechnum indicum Common Name Bungwall
cientific Name. Baumea rubiginosa Common Name Twigrush
cientific Name. Baumea articulata Common Name Jointed Twigrush
cientific Name. persicaria sp. Common Name Smartweed
cientific Name. Lygodium microphyllum Common Name Climbing Maidenhair Fern
cientific Name. Pteridium esculentum Common Name Bracken Fern
cientific Name. Schoenus brevifolius Common Name Spiky Sedge
cientific Name. Common Name
cientific Name Common Name
cientific Name. Common Name
cientific Name. Common Name
cientific Name Common Name

Part E - Non-Native Plant Cover: (*list species below)

Total percentage cover within plot

Scientific Name Common Name
Scientific Name Common Name
Scientific Name Common Name
Scientific Name Common Name
Scientific Name Common Name
Scientific Name Common Name
Scientific Name Common Name
Scientific Name Common Name
Scientific Name Common Name

Scientific Name

Common Name




Part F - Coarse Woody Debris: (*list lengths of individual logs in meters)

Total Length of Course Woody Debris (Meters): 385.50
1 7.30 3
2
3
4
5
6
7
B
5 34
1 5
1 6
1
14
5
6
T
24
5 E
Part G - Native perennial grass cover, organic litter: (*provide percentage cover within each quadrat, and provide average cover)
e o [ Quadrat 1 Quadrat2 [ Quadrat 3 | Quadrat4 | Quadrats ‘Average
| 0.00% | 0.00% | 0.00% | 0.00% | 0.00%
p [ Quadrat 1 | Quadrat2 [ Quadrat3 [ Quadrat4 | Quadrat5 Average
| OrganicLitter [ 0.00% I 0.00% | 0.00% I 0.00% I 0.00%
Part H- Number of large trees , tree canopy height, of woody perennial species:
: o e 3
Eucalypt Large tree DBH benchmark used ety
X Number of large non
Number of large eucalypt trees: 0 e 13
[Total Number Large Trees: 13
[Median Tree canopy Canopy: 18.00 | Sub-canopy: 5.50 I Emergent:
[ =T = T T
Part | - Tree canopy cover, Shrub canopy cover
[Tree canopy cover % | Canopy: 68.20% | Sub-canopy: 12.50% I Emergent:
[shrub canopy cover % | 0.54%
Note: Only py (5)layers if “lftreesarein and conti
Part ) - Site Context Score
ATTRIBUTE [size of Patch | [context [ Distance to Permanent Water Ecological Corridors
| DESCRIPTION | 1-<5ha | 0% 10%comnection |2 - >10% to 30% remnan] 1-0-500m 2 Sharing a common boundan
| SCORE | 0 0 | 2 | 0 4

DOES THIS ASSESSMENT UNIT ALSO CONTAIN A SPECIES HABITAT REQUIREMENT.

YES [#  PLEASE COMPLETE SPECIES HABITAT INDEX DETAILS BELOW AND THEN ATTACH LANDSCAPE PHOTOS AND SUBMIT AS DIRECTED

NO [~ PLEASE ATTACH LANDSCAPE PHOTOS BELOW AND SUBMIT AS DIRECTED




Part K - Species Habitat Attributes

Species Habitat Attributes

s N N N A Th i
No Species Name CommonName ICA Status ttributes reats to species [ %" e l
1~ Not or unlikely to
4.~ Minor restriction
Description 3~ Low threat level 3- High 3-High be critical to species’
1 Crinia tinnula wallum froglet v & v threatlex 9 4 (0-25% reduction) | ** 74 10 1P
Score 15 10 10 10 1
1~ Not or unlikely to
4.~ Minor restriction
D 3~ Low threat level 3-High 3- High be criical t ;
2 Litoria freycineti wallum rocketfrog v sl ow threatlever & o (0~25% reduction) | ** % 10 PECE
Score 3 10 10 0 1
1~ Not or unlikely to
4.~ Minor restriction
Description 3~ Low threat level 3- High 3-High be critical to species’
3 Litoria olongburensis wallum sedgefrog v = o threat v £ £ (0-25% reduction) | ** 4 1010
Score 15 10 10 10 1
. Description
Score
s Description
Score
o Description
Score
, Description
Score
" Description
Score
N Description
Score
0 Description
Score
Maximum Score 15.00 | 10.00 | 10.00 | 10.00 1.00




Attach Landscape Photos Here

South

East

West

(FORM COMPLETE)

Please save and forward completed form/s together with Offsets Delivery Form 5 that can be accessed here:

Version 1.0 - December - 2014 © - State of Queensland, Department of Environment and Heritage Protection

QLD Environmental Offsets




Habitat Quality Site A T
For all environmental offset applications you must:
= Complete form (Environmental Offsets Delivery Form 1~ Notice of Election and Advanced Offsets Details)
= Complete any other forms relevant to your application
= Provide the mandatory supporting information identified on the forms as being required to accompany your application

PLEASE NOTE - YELLOW INDICATES AN AUTO POPULATED FIELD

This form is useful for undertaking a habitat quality analysis of an impact and/or offset/advanced offset site.

Please note that this form should be i for each unit under
Is this Assessment for: An Impact Site r An Offset Site o] an Advanced Offset Site r
[ Habitat Quality Assessment Unit Score Sheet
Part C - Site Data
| Property | Sunshine Coast Airport - corridor offset | Date
[ Assessment Unit: [ Assessment Unit Area (ha) | RE [ Bioregion Number
| 5 | 7.5 | 12.3.5 | Southeast Queensland
[ Landscape Photo- Please attach or insert north, south, east and west photos in the spaces provided from row 231-355 below and include details such as Time and Mapping Coordinates in the following row.
Datum Zone Easting Northing
e Om Mark
Was 84 56 153.096 26.735
Z Easti Northi
GDA 94 I one asting orthing
56 153.097 26,7348
Plot bearing 135 Recorders [ MJD / FSR

Site description and Location (including details of discrete polygons within the assessment unit)

Palmview grazing property (Lot 2 RP27760), currently owned in freehold by Sunshine Coast Council. Assessment Unit is located in an area that has had grazing excluded for some time and native regrowth is in a moderate to excellent condition. Grazing
likley excluded due to hydrology

Regrowth Broad-leaved Paperbark forest, sedgeland and fernland complex. Some areas lack a canopy/shrub layer. Very low weed and exotic plant coverage.

Pooling surface water present during site investigations on 10th April. Low turbidity and pH <5




Part D - Native Species Richness: (*list species below)

Tree species richness:

[Total number of species

2

Scientific Name.

Melaleuca quinquenervia

Common Name

Broad-leaved Paperbark

Scientific Name

Lophostemon suaveolens

Common Name

Swamp Box

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Shrub species richness:

Total number of species

4

Scientific Name

Melaleuca quinquenervia

Common Name

Broad-leaved Paperbark

Scientific Name.

Glochidion sumatranum

Common Name

Cheese Tree

Scientific Name

Melastoma malabathricum subsp. malabathricum

Common Name

Native Blue Tongue

Scientific Name.

Meleleuca pachyphylla

Common Name

Swamp Bottlebrush

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Grass species richness:

Total number of species 1
Scientific Name Imperata cylindrica ‘Common Name Blady Grass
Scientific Name Common Name
Scientific Name Common Name
Scientific Name Common Name
Scientific Name Common Name
Scientific Name Common Name
Scientific Name Common Name
Scientific Name Common Name
Scientific Name Common Name
Scientific Name Common Name
Forbs and others (non grass ground) species richness:
Total number of species 6
Scientific Name Blechnum indicum Common Name Bungwall
Scientific Name Baumea rubinosa ‘Common Name Twigrush

Scientific Name

Baumea articulata

Common Name

Jointed Twigrush

Scientific Name.

Schoenus brevifolius

Common Name

Spiky Sedge

Scientific Name

Gahnia sieberiana

Common Name

Red-fruited Saw Sedge

Scientific Name.

Lygodium microphyllum

Common Name

Climbing Maidenhair Fern

Scientific Name

Common Name

Part E - Non-Native Plant Cover: (*list species below)

Total cover within plot

0.00%

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name




Part F - Coarse Woody Debris: (*list lengths of individual logs in meters)

Total Length of Course Woody Debris (Meters): 86.10
1 2.80 26
2 3.40 27
3 1.20 28
4 0.55 29
5 0.66 30
6 31
7 32
8 33
9 34
10 35
11 36
12 37
13 38
14 39
15 40
16 41
17 42
18 43
19 44
20 45
21 46
22 47
23 48
24 49
25 50
Part G - Native perennial grass cover, organic litter: (*provide percentage cover within each quadrat, and provide average cover)
T ‘Quadrat 1 Quadrat 2 Quadrat 3 | Quadrat 4 Quadrat 5 Average
| 0.00% | 0.00% 0.00% | 0.00% 0.00%
| o [ Quadrat 1 | Quadrat 2 Quadrat 3 | Quadrat 4 Quadrat 5 Average
Organic Litter
| 25.00% | 15.00% 5.00% | 18.00% 25.00% 17.60%
Part H- Number of large trees,, tree canopy height, recruitment of woody perennial species:
Eucalypt Large tree DBH benchmark used : ";:HE:::K‘:'":,’;‘;:;“ 30
Number of large eucalypt trees: OB CHER TR
eucalypt trees:
Total Number Large Trees:
Median Tree Canopy Height Measurements | Canopy: [ 12.00 Sub-canopy: [ 3.00 Emergent:
[ Number of peci 1
Part | - Tree canopy cover, Shrub canopy cover
[Tree canopy cover % | Canopy: | 46.50% Sub-canopy: | 7.20% Emergent:
[Shrub canopy cover % | 2.30%

Note: Only assess Emergent (€) or Subcanopy (5) layers if the benchmark document stipulates that layers are present *If trees are in the same layer and continuous along the transect you can group them




Part J - Site Context Score

ATTRIBUTE Size of Patch [Connectedness [Context Distance to Permanent Water Ecological Corridors
DESCRIPTION | 2-5-25ha 1-0% - 10% connection | 1 - <10% remnant 1-0-500m 2~ Sharing a common boundary
SCORE | 2 0 0 0 4

DOES THIS ASSESSMENT UNIT ALSO CONTAIN A SPECIES HABITAT REQUIREMENT.

YES & PLEASE COMPLETE SPECIES HABITAT INDEX DETAILS BELOW AND THEN ATTACH LANDSCAPE PHOTOS AND SUBMIT AS DIRECTED

NO PLEASE ATTACH LANDSCAPE PHOTOS BELOW AND SUBMIT AS DIRECTED

Part K - Species Habitat Attributes

Species Habitat Attributes

lity and availability off Quality and availability of | - Species mobility |
No Species Name CommonName NCA Status Attributes Threats to species z‘;:':‘:‘:';o;::‘: h'a'::b:_ Rty ‘:h:;:::‘ ility "E:'::a":';v' ity to overall
1- Not or unlikely to
4 - Minor restriction
- . 7 ) . 5
. Coinia il . v Description 3- Low threat leve 3-High 3-High (0259 reduction) | e critcl tospecies
survival
Score 15 10 10 10 1
1- Notor unlikely to
4 - Minor restriction
- B " R 5 3
2 Litoria freycineti wallum rocketfrog v P 3-Low threat feve S Sl (0-25% reduction) | ** "";;arlli‘fas‘fec‘es
Score 15 10 10 10 1
1- Notor unlikely to
4 - Minor restriction
- . 7 ) . 5
3 Litoria olongburensis wallum sedgefrog v P 3-Low threat level S Sl (0-25% reduction) | ** “':;1;5:‘?“‘“
Score 15 10 10 10 1
Description
A p
Score
Description
s p
Score
Description
N p
Score
Description
. p
Score
Description
s p
Score
Description
o p
Score
Description
10 L
Score
Maximum Score 15.00 1 10.00 1 10.00 1 10.00 1 1.00




Attach Landscape Photos Here

North

A

i

(FORM COMPLETE)

Please save and forward completed form/s together with Offsets Delivery Form 5 that can be accessed here:

Version 1.0 - December - 2014 © - State of Queensland, Department of Environment and Heritage Protection

QLD Environmental Offsets




Habitat Quality Site A T
For all environmental offset applications you must:
= Complete form (Environmental Offsets Delivery Form 1~ Notice of Election and Advanced Offsets Details)
= Complete any other forms relevant to your application
= Provide the mandatory supporting information identified on the forms as being required to accompany your application

This form is useful for undertaking a habitat quality analysis of an impact and/or offset/advanced offset site.
Please note that this form should be indivi for each unit under

Is this Assessment for: An Impact Site r An Offset Site e an Advanced Offset Site r

[ Habitat Quality Assessment Unit Score Sheet |

Part C - Site Data

| Property | Sunshine Coast Airport - Wallum Heath Management Area | Date |
[ Assessment Unit: [ Assessment Unit Area (ha) | RE [ Bioregion Number |
| 6 | 25.46 | 122.12 | Southeast Queensland |
[ Landscape Photo- Please attach or insert north, south, east and west photos in the spaces provided from row 231-355 below and include details such as Time and Mapping Coordinates in the following row. |
Datum Zone Easting Northing
e Om Mark
Was 84 56 15309188 -26,59393
Zone Eastin Northin

[ 50m Mark £ £

56 15309234 -26.59393

Plot bearing 0 Recorders [ MJD / FSR

Site description and Location (including details of discrete polygons within the assessment unit)

[Wallum Heath Management Area within airside sections of the Sunshine Coast Airport. Area undergoes periodic slashing and management to maintain a low vegetation cover to meet airport safety and operational requirements. This section of the airport
contains radar and meteorological equipment.

Regrowth wallum heathland, with patches of wetter sedgeland/fernland. Very sparse Broad-leaved Paperbark regrowth within sampling sites, but density of regrowth varies across AU. Area is subject to inundation during rainfall events. Known habitat
for acid frogs and Ground Parrot.




Part D - Native Species Richness: (*list species below)

Tree species richness:

[Total number of species

1

Scientific Name.

Melaleuca quinquenervia

Common Name

Broad-leaved Paperbark

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Shrub species richness:

Total number of species

11

Scientific Name

Melaleuca quinquenervia

Common Name

Broad-leaved Paperbark

Scientific Name.

Philotheca queenslandica

Common Name

Queensland Wax Flower

Scientific Name

Woollsia pungens

Common Name

Scientific Name.

Banksia robur

Common Name

Wallum Banksia

Scientific Name

Pultenea paleacea

Common Name

Chaffy Swamp Pea

Scientific Name.

Leptospermum liversidgei

Common Name

Swamp May

Scientific Name

Baeckea frutescens

Common Name

Weeping Baeckea

Scientific Name.

Leucopogon leptospermoides

Common Name

Bushy Whitebeard

Scientific Name

Hibbertia vestita

Common Name

Guinea Flower

Scientific Name.

Boronia falcifolia

Common Name

‘Wallum Boronia

Scientific Name

Epacris pulchella

Common Name

Coral Heath

Grass species richness:

Total number of spe:

s

0

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Forbs and others (non grass ground) species richne:

Total number of species

12

Scientific Name.

Schoenoplectus mucronatus

Common Name

Scientific Name

Empodisma minus

Common Name

Spreading Rope Rush

Scientific Name.

Balloskion pallens

Common Name

Pale Cordrush

Scientific Name

Xyris complanata

Common Name

Hatpins

Scientific Name.

Baumea teretifolia

Common Name

Scientific Name

Baumea articulata

Common Name

Jointed Twigrush

Scientific Name.

Cassytha pubescens

Common Name

Dodder Laurel

Scientific Name

Xanthorrhoea fulva

Common Name

Wallum Grasstree

Scientific Name.

Gleichenia dicarpa

Common Name

Pouched Coral Fern

Scientific Name

Persicaria sp.

Common Name

Smartweed

Scientific Name.

Blechnum indicum

Common Name

Bungwall

Scientific Name

Gonocarpus micranthus

Common Name

Creeping Raspwort

Part E - Non-Native Plant Cover: (*list species below)
Total cover within plot

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name




Part F - Coarse Woody Debris: (*list lengths of individual logs in meters)

Total Length of Course Woody Debris (Meters):

1 26

27
3 28
4 29
5 30
6 31
7 32
8 33
9 34
10 35
11 36
12 37
13 38
14 39
15 40
16 a1
17 22
18 43
19 a4
20 a5
21 46
22 a7
23 48
24 49
25 50

Part G - Native perennial grass cover, organic litter: (*provide percentage cover within each quadrat, and provide average cover)

o - Quadrat 1 | Quadrat 2 | Quadrat 3 | Quadrat 4 [ Quadrat 5 | Average
i et | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% |
| Organic Litter I Quadrat 1 | Quadrat 2 I Quadrat 3 | Quadrat 4 | Quadrat 5 I Average

Part H- Number of large trees, tree canopy height, recruitment of woody perennial species:

Non- Eucalypt Large tree

Eucalypt Large tree DBH benchmark used : DBH benchmark used:

Number of large non

Number of large eucalypt trees: eucalypt trees:

[Total Number Large Trees:

Median Tree Canopy Height Measurements | Canopy: [ 2.50 | Sub-canopy: [ | Emergent: [

[ Number of peci [ 5

Part | - Tree canopy cover, Shrub canopy cover

[Tree canopy cover % Canopy: | 3.90% | Sub-canopy: | | Emergent: |

35.30%

[Shrub canopy cover %

Note: Only assess Emergent (€) or Subcanopy (5) layers if the benchmark document stipulates that layers are present *If trees are in the same layer and continuous along the transect you can group them




Part J - Site Context Score

ATTRIBUTE Size of Patch [Connectedness [Context Distance to Permanent Water Ecological Corridors
DESCRIPTION | 2-5-25ha 2->10% - <50% 1-<10% remnant 1-0-500m 2~ Sharing a common boundary
SCORE | 2 2 0 0 4
DOES THIS ASSESSMENT UNIT ALSO CONTAIN A SPECIES HABITAT REQUIREMENT.
YES T PLEASE COMPLETE SPECIES HABITAT INDEX DETAILS BELOW AND THEN ATTACH LANDSCAPE PHOTOS AND SUBMIT AS DIRECTED

NO PLEASE ATTACH LANDSCAPE PHOTOS BELOW AND SUBMIT AS DIRECTED

Part K - Species Habitat Attributes

Species Habitat Attributes

lity and availability off Quality and availability of | Species mobi e
No Species Name CommonName NCA Status Attributes Threats to species z‘;:':‘:‘:';o;::‘: h'a'::b:_ Rty ‘:h:;:::‘ ility "E:'::a":';v to overall
1- Not or unlikely to
4 - Minor restriction
- ; g " . 5
. it s v Description 3- Low threat leve 2- Moderate 3-High (0259 reduction) | e critcl tospecies
survival
Score 15 B 10 10 1
1- Notor unlikely to
4 - Minor restriction
- ; g " . 5
) ot S v Description 3- Low threat leve 2-Moderate 3-High | [ (m:frl/ it:as‘?ec\es
Score 15 B 10 10 1
1- Not or unlikely t
e || PO || s | o e
3 Litoria olongburensis wallum sedgefrog v 2 level g (0~ 25% reduction) swiva‘f
Score 7 B 10 10 1
2- Likely to b
|| & 5-tigh |||
4 Pezoporus wallicus wallicus ground parrot v P level Z & (0~ 25% reduction) SWW:
Score 7 10 10 10 4
Description
s p
Score
Description
N p
Score
Description
. p
Score
Description
s p
Score
Description
o p
Score
Description
10 L
Score
I Maximum score 15.00 1 10.00 1 10.00 1 10.00 1 4.00




Attach Landscape Photos Here

North

South

East

(FORM COMPLETE)

Please save and forward completed form/s together with Offsets Delivery Form 5 that can be accessed here:

Version 1.0 - December - 2014 © - State of Queensland, Department of Environment and Heritage Protection

QLD Environmental Offsets




Habitat Quality Site A Te PLEASE NOTE - YELLOW INDICATES AN AUTO POPULATED FIELD
For all environmental offset applications you must:

= Complete form (Environmental Offsets Delivery Form 1~ Notice of Election and Advanced Offsets Details)

* Complete any other forms relevant to your application

= Provide the mandatory supporting information identified on the forms as being required to accompany your application

This form is useful for undertaking a habitat quality analysis of an impact and/or offset/advanced offset site.
Please note that this form should be indivi for each unit under

Is this Assessment for: An Impact Site r An Offset Site F an Advanced Offset Site r

[ Habitat Quality Assessment Unit Score Sheet

Part C - Site Data

| Property | Sunshine Coast Airport - corridor offset | Date

[ Assessment Unit: [ Assessment Unit Area (ha) | RE [ Bioregion Number

| 7 | 38.22 | 12.2.7 | Southeast Queensland

[ Landscape Photo- Please attach or insert north, south, east and west photos in the spaces provided from row 231-355 below and include details such as Time and Mapping Coordinates in the following row.

Datum Zone Easting Northing

s om Mark

wes 84 56 153.078 26579

Zone Eastin, Northin

[ 50m Mark s L

56 153078 265783
Plot bearing 0 Recorders. [ MID / FSR

Site description and Location (including details of discrete polygons within the assessment unit)

North-east corner of the proposed corridor offset located on Sunshine Coast Airport land (Lot 1106 on SP206556).

The vegetation of the Unitis degraded grassland, due to the historic and current use as cane lands. The northern section has been removed from cultivation earlier and has some native regrowth elements. Further
o the south, there are still areas under cane cultivation which contain no native canopy cover. Much of the Assessment Unit has exotic grasses, forbs and sedges as the dominant group of species. Declared pest plants, particularly Groundsel Bush
Baccharis halimifolia, are common across the AU.

[ The sampling site is located within an area of the most advanced native regrowth, dominated by Wattle Acacia spp. and Broad-leaved Paperbark Melaleuca quinquenervia.

AU also includes the 4.41ha of land reserved for the Mount Emu She-oak offset, as the current floristic condition of the AU is similar.




Part D - Native Species Richness: (*list species below)

Tree species richness:

[Total number of species

5

Scientific Name.

Melaleuca quinquenervia

Common Name

Broad-leaved Paperbark

Scientific Name

Acacia cincinnata

Common Name

Coil-pod Wattle

Scientific Name.

‘Acacia disparrima_subsp. disparrima.

Common Name

Hickory Wattle

Scientific Name

Commersonia bartramia

Common Name

Brown Kurrajong

Scientific Name.

Glochidion sumatranum

Common Name

Cheese Tree

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Shrub species richness:

Total number of species

1

Scientific Name

Acacia cincinnata

Common Name

Coil-pod Wattle

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Grass species richness:

Total number of species 1

Scientific Name Imperata cylindrica ‘Common Name Blady Grass
Scientific Name Common Name

Scientific Name Common Name

Scientific Name Common Name

Scientific Name Common Name

Scientific Name Common Name

Scientific Name Common Name

Scientific Name Common Name

Scientific Name Common Name

Scientific Name Common Name

Forbs and others (non grass ground) species richness:
Total number of species 0

Scientific Name Common Name

Scientific Name Common Name

Scientific Name Common Name

Scientific Name Common Name

Scientific Name Common Name

Scientific Name Common Name

Scientific Name Common Name

Part E - Non-Native Plant Cover: (*list species below)
Total cover within plot 90.00%
Scientific Name Setaria sp. Common Name Setaria

Scientific Name.

Baccharis halimifolia

Common Name

Groundsel Bush

Scientific Name

Common Name

Exotic Grasses

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name




Part F - Coarse Woody Debris: (*list lengths of individual logs in meters)

Total Length of Course Woody Debris (Meters):
1 26
2 27
3 28
4 29
5 30
6 31
7 32
8 33
9 34
10 35
11 36
12 37
13 38
14 39
15 40
16 41
17 42
18 43
19 44
20 45
21 46
22 47
23 48
24 49
25 50
Part G - Native perennial grass cover, organic litter: (*provide percentage cover within each quadrat, and provide average cover)
T Quadrat 1 | Quadrat 2 Quadrat 3 | Quadrat 4 Quadrat 5 Average
| 0.00% | 3.00% 4.00% | 0.00% 15.00% 4.40%
| o [ Quadrat 1 | Quadrat 2 | Quadrat 3 | Quadrat 4 Quadrat 5 Average
Organic Litter
| 90.00% | 94.00% | 95.00% | 20.00% 3.00% 60.40%
Part H- Number of large trees,, tree canopy height, recruitment of woody perennial species:
Eucalypt Large tree DBH benchmark used : 50 ";:HE:::Z.?.:Z:;“ 0
Number of large eucalypt trees: 0 OB CHER TR 0
eucalypt trees:
[ Total Number Large Trees:
Median Tree Canopy Height Measurements | Canopy: [ 7.00 | Sub-canopy: [ 4.00 Emergent:
[ Number of peci [ 3
Part | - Tree canopy cover, Shrub canopy cover
[Tree canopy cover % | Canopy: | 51.10% | Sub-canopy: | 22.90% Emergent:
[Shrub canopy cover % | 1.00%

Note: Only assess Emergent (€) or Subcanopy (5) layers if the benchmark document stipulates that layers are present *If trees are in the same layer and continuous along the transect you can group them

Part J - Site Context Score

ATTRIBUTE Size of Patch [Connectedness [Context Distance to Permanent Water Ecological Corridors
DESCRIPTION | 3-26-100ha 1-0% - 10% connection |1 - <10% remnant 1-0-500m Sharing a common boundary
SCORE | 5 0 0 4




DOES THIS ASSESSMENT UNIT ALSO CONTAIN A SPECIES HABITAT REQUIREMENT.

YES & PLEASE COMPLETE SPECIES HABITAT INDEX DETAILS BELOW AND THEN ATTACH LANDSCAPE PHOTOS AND SUBMIT AS DIRECTED

NO PLEASE ATTACH LANDSCAPE PHOTOS BELOW AND SUBMIT AS DIRECTED

Part K - Species Habitat Attributes

Species Habitat Attributes

lity and availability of] Quality and availability of | Species mobility |
No Species Name CommonName NCA Status Attributes e | Ry e (e e Ly e Y to overall
food and foraging habitat} shelter capacity o
o - Moderate threat 2 Highly restrcted [ 1-Notor unlikely to
- Description 1-Poor 1-Poor (51%- 75% be critical to species’
1 Crinia tinnula wallum froglet v level o
reduction) survival
Score 7 1 1 4 1
o - Moderate threat 2 Highly restrcted | 1-Notor unikely to
o o Description 1-Poor 1-Poor - be critical to species’
2 Litoria freycineti wallum rocketfrog v level o
reduction) survival
Score 7 1 1 4 1
B - Moderate threat 2 Highly restrcted [ 1-Notor unlikely to
ot Description 1-Poor 1-Poor (51%- 75% be critical to species’
3 Litoria olongburensis wallum sedgefrog v level o
reduction) survival
Score 7 1 1 4 1
Description
a p!
Score
Description
3 p!
Score
Description
G p!
Score
Description
7 p!
Score
Description
o p!
Score
Description
9 p!
Score
Description
10 L
Score
| Maximum score 7.00 1 1.00 1 1.00 4.00 1.00




Attach Landscape Photos Here

North

(FORM COMPLETE) Please save and forward completed form/s together with Offsets Delivery Form 5 that can be accessed here: QLD Environmental Offsets

Version 1.0 - December - 2014 © - State of Queensland, Department of Environment and Heritage Protection




Habitat Quality Site A T

For all environmental offset applications you must:

= Complete form (Environmental Offsets Delivery Form 1~ Notice of Election and Advanced Offsets Details)
* Complete any other forms relevant to your application

= Provide the mandatory supporting information identified on the forms as being required to accompany your application

This form is useful for undertaking a habitat quality analysis of an impact and/or offset/advanced offset site.

PLEASE NOTE - YELLOW INDICATES AN AUTO POPULATED FIELD

Please note that this form should be unit under
Is this Assessment for: An Impact Site r An Offset Site o] an Advanced Offset Site r
[ Habitat Quality Assessment Unit Score Sheet
Part C - Site Data
| Property Sunshine Coast Airport Date
[ Assessment Unit: Assessment Unit Area (ha) | RE Bioregion Number.
| 8 4.41 | 122.12 Southeast Queensland
[ Landscape Photo- Please attach or insert north, south, east and west photos in the spaces provided from row 231-355 below and include details such as Time and Mapping Coordinates in the following row.
2 Easti Northi
Datum f— one. asting jorthing
[WGS 84 56 153.082 .26.582
Z Easti Northi
GDA 94 — one. asting jorthing
56 153.082 -26.583
Plot bearing Recorders. [

Site description and Location (including details of discrete polygons within the assessment unit)

Proposed Mount Emu She-oak offset area.

No formal Bioconditon transect was completed within this AU, however the current vegetation characteristics are functionally similar to AU7. The information in this form has been collated from AU7.




Part D - Native Species Richness: (*list species below)

Tree species richness:

[Total number of species

5

Scientific Name.

Melaleuca quinquenervia

Common Name

Broad-leaved Paperbark

Scientific Name

Acacia cincinnata

Common Name

Coil-pod Wattle

Scientific Name.

‘Acacia disparrima_subsp. disparrima.

Common Name

Hickory Wattle

Scientific Name

Commersonia bartramia

Common Name

Brown Kurrajong

Scientific Name.

Glochidion sumatranum

Common Name

Cheese Tree

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Shrub species richness:

Total number of species

1

Scientific Name

Acacia cincinnata

Common Name

Coil-pod Wattle

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Grass species richness:

Total number of species

1

Scientific Name.

Imperata cylindrica

Common Name

Blady Grass

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Forbs and others (non grass ground) species richness:

Total number of species

0

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Part E - Non-Native Plant Cover: (*list species below)

Total cover within plot

90.00%

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name




Part F - Coarse Woody Debris: (*list lengths of individual logs in meters)

Total Length of Course Woody Debris (Meters):
1 26
2 27
3 28
4 29
5 30
6 31
7 32
8 33
9 34
10 35
11 36
12 37
13 38
14 39
15 40
16 41
17 42
18 43
19 44
20 45
21 46
22 47
23 48
24 49
25 50
Part G - Native perennial grass cover, organic litter: (*provide percentage cover within each quadrat, and provide average cover)
T Quadrat 1 Quadrat 2 Quadrat 3 | Quadrat 4 Quadrat 5 | Average
| 0.00% | 3.00% 4.00% | 0.00% | 15.00% | 4.40%
o [ Quadrat 1 | Quadrat 2 | Quadrat 3 | Quadrat 4 Quadrat 5 | Average
Organic Litter
| | 90.00% | 94.00% | 95.00% | 20.00% | 3.00% | 60.40%
Part H- Number of large trees , tree canopy height, recruitment of woody perennial species:
Eucalypt Large tree DBH benchmark used : s0 ";:HE:::K‘::”SS::* 0
Number of large eucalypt trees: 0 OB CHER TR 0
eucalypt trees:
Total Number Large Trees:
Median Tree Canopy Height Measurements | Canopy: [ 7.00 | Sub-canopy: [ 4.00 Emergent: [
[ Number of species [ 3
Part | - Tree canopy cover, Shrub canopy cover
[Tree canopy cover % | Canopy: | 51.10% | Sub-canopy: | 22.90% Emergent: |
[Shrub canopy cover % | 1.00%

Note: Only assess Emergent (E) or Subcanopy (5) layers if the benchmark document stipulates that layers are present *If trees are in the same layer and continuous along the transect you can group them

Part J - Site Context Score

ATTRIBUTE Size of Patch [Connectedness [Context Distance to Permanent Water Ecological Corridors
DESCRIPTION | 1-<sha 3-50%75% connection__| 1 - <10% remnant 1-0-500m Sharing a common boundary
SCORE | 0 4 0 0 4

DOES THIS ASSESSMENT UNIT ALSO CONTAIN A SPECIES HABITAT REQUIREMENT.

YES - PLEASE COMPLETE SPECIES HABITAT INDEX DETAILS BELOW AND THEN ATTACH LANDSCAPE PHOTOS AND SUBMIT AS DIRECTED

NO PLEASE ATTACH LANDSCAPE PHOTOS BELOW AND SUBMIT AS DIRECTED

Part K - Species Habitat Attributes

Species Habitat Attributes

lity and availability off Quality and availability of e
No Species Name CommonName NCA Status Attributes iy | [ /e AR (R el to overall
food and foraging habita shelter e
- - Moderate threat 2 Highly restrcted [ 1-Notor unikely to
. Description 1- Poor 1-Poor (51% - 75% be critical to species’
1 Crinia tinnula wallum froglet v level P
reduction) survival
Score 7 1 1 4 1
- - Moderate threat 2 Highly restrcted [ 1-Notor unikely to
ot - Description 1-Poor 1-Poor (51%-75%  [be critical to species’
2 Litoria freycineti wallum rocketfrog v level P
reduction) survival
Score 7 1 1 4 1
o - Moderate threat 2 Highly restrcted [ 1-Notor unikely to
N Description 1-Poor 1-Poor (51% - 75% be critical to species’
3 Litoria olongburensis wallum sedgefrog v level P
reduction) survival
Score 7 1 1 4 1
N Description
Score
B Description
Score
B Description
Score
B Description
Score
B Description
Score
B Description
Score
Description
10 Ll
Score
|_Maximum score | 7.00 1 1.00 1 1.00 4.00 1.00




Attach Landscape Photos Here

North
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Habitat Quality Site A T

For all environmental offset applications you must:

= Complete form (Environmental Offsets Delivery Form 1~ Notice of Election and Advanced Offsets Details)
* Complete any other forms relevant to your application

= Provide the mandatory supporting information identified on the forms as being required to accompany your application

This form is useful for undertaking a habitat quality analysis of an impact and/or offset/advanced offset site.

PLEASE NOTE - YELLOW INDICATES AN AUTO POPULATED FIELD

Please note that this form should be unit under
Is this Assessment for: An Impact Site r An Offset Site o] an Advanced Offset Site r
[ Habitat Quality Assessment Unit Score Sheet
Part C - Site Data
| Property Sunshine Coast Airport Date
[ Assessment Unit: Assessment Unit Area (ha) | RE Bioregion Number.
| 8 4.41 | 122.12 Southeast Queensland
[ Landscape Photo- Please attach or insert north, south, east and west photos in the spaces provided from row 231-355 below and include details such as Time and Mapping Coordinates in the following row.
2 Easti Northi
Datum f— one. asting jorthing
[WGS 84 56 153.082 .26.582
Z Easti Northi
GDA 94 — one. asting jorthing
56 153.082 -26.583
Plot bearing Recorders. [

Site description and Location (including details of discrete polygons within the assessment unit)

Proposed Mount Emu She-oak offset area.

No formal Bioconditon transect was completed within this AU, however the current vegetation characteristics are functionally similar to AU7. The information in this form has been collated from AU7.




Part D - Native Species Richness: (*list species below)

Tree species richness:

[Total number of species

5

Scientific Name.

Melaleuca quinquenervia

Common Name

Broad-leaved Paperbark

Scientific Name

Acacia cincinnata

Common Name

Coil-pod Wattle

Scientific Name.

‘Acacia disparrima_subsp. disparrima.

Common Name

Hickory Wattle

Scientific Name

Commersonia bartramia

Common Name

Brown Kurrajong

Scientific Name.

Glochidion sumatranum

Common Name

Cheese Tree

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Shrub species richness:

Total number of species

1

Scientific Name

Acacia cincinnata

Common Name

Coil-pod Wattle

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Grass species richness:

Total number of species

1

Scientific Name.

Imperata cylindrica

Common Name

Blady Grass

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Forbs and others (non grass ground) species richness:

Total number of species

0

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Part E - Non-Native Plant Cover: (*list species below)

Total cover within plot

90.00%

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name

Scientific Name

Common Name

Scientific Name.

Common Name




Part F - Coarse Woody Debris: (*list lengths of individual logs in meters)

Total Length of Course Woody Debris (Meters):
1 26
2 27
3 28
4 29
5 30
6 31
7 32
8 33
9 34
10 35
11 36
12 37
13 38
14 39
15 40
16 41
17 42
18 43
19 44
20 45
21 46
22 47
23 48
24 49
25 50
Part G - Native perennial grass cover, organic litter: (*provide percentage cover within each quadrat, and provide average cover)
T Quadrat 1 Quadrat 2 Quadrat 3 | Quadrat 4 Quadrat 5 | Average
| 0.00% | 3.00% 4.00% | 0.00% | 15.00% | 4.40%
o [ Quadrat 1 | Quadrat 2 | Quadrat 3 | Quadrat 4 Quadrat 5 | Average
Organic Litter
| | 90.00% | 94.00% | 95.00% | 20.00% | 3.00% | 60.40%
Part H- Number of large trees , tree canopy height, recruitment of woody perennial species:
Eucalypt Large tree DBH benchmark used : s0 ";:HE:::K‘::”SS::* 0
Number of large eucalypt trees: 0 OB CHER TR 0
eucalypt trees:
Total Number Large Trees:
Median Tree Canopy Height Measurements | Canopy: [ 7.00 | Sub-canopy: [ 4.00 Emergent: [
[ Number of species [ 3
Part | - Tree canopy cover, Shrub canopy cover
[Tree canopy cover % | Canopy: | 51.10% | Sub-canopy: | 22.90% Emergent: |
[Shrub canopy cover % | 1.00%

Note: Only assess Emergent (E) or Subcanopy (5) layers if the benchmark document stipulates that layers are present *If trees are in the same layer and continuous along the transect you can group them

Part J - Site Context Score

ATTRIBUTE Size of Patch [Connectedness [Context Distance to Permanent Water Ecological Corridors
DESCRIPTION | 1-<sha 3-50%75% connection__| 1 - <10% remnant 1-0-500m Sharing a common boundary
SCORE | 0 4 0 0 4

DOES THIS ASSESSMENT UNIT ALSO CONTAIN A SPECIES HABITAT REQUIREMENT.

YES - PLEASE COMPLETE SPECIES HABITAT INDEX DETAILS BELOW AND THEN ATTACH LANDSCAPE PHOTOS AND SUBMIT AS DIRECTED

NO PLEASE ATTACH LANDSCAPE PHOTOS BELOW AND SUBMIT AS DIRECTED

Part K - Species Habitat Attributes

Species Habitat Attributes

lity and availability off Quality and availability of e
No Species Name CommonName NCA Status Attributes iy | [ /e AR (R el to overall
food and foraging habita shelter e
- - Moderate threat 2 Highly restrcted [ 1-Notor unikely to
. Description 1- Poor 1-Poor (51% - 75% be critical to species’
1 Crinia tinnula wallum froglet v level P
reduction) survival
Score 7 1 1 4 1
- - Moderate threat 2 Highly restrcted [ 1-Notor unikely to
ot - Description 1-Poor 1-Poor (51%-75%  [be critical to species’
2 Litoria freycineti wallum rocketfrog v level P
reduction) survival
Score 7 1 1 4 1
o - Moderate threat 2 Highly restrcted [ 1-Notor unikely to
N Description 1-Poor 1-Poor (51% - 75% be critical to species’
3 Litoria olongburensis wallum sedgefrog v level P
reduction) survival
Score 7 1 1 4 1
N Description
Score
B Description
Score
B Description
Score
B Description
Score
B Description
Score
B Description
Score
Description
10 Ll
Score
|_Maximum score | 7.00 1 1.00 1 1.00 4.00 1.00




Attach Landscape Photos Here

North




(FORM COMPLETE) Please save and forward completed form/s together with Offsets Delivery Form 5 that can be accessed here: QLD Environmental Offsets
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Sunshine Coast Airport Expansion Project: Offset Delivery Plan A-3
Queensland Offset Assessment Calculator Output

A.2 Habitat Quality Score Multipliers

Ll
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Habitat Quality Final Summary

For all environmental offset applications you must:
- Complete form (Environmental Offsets Delivery Form 1-Notice of Election and Advanced Offsets Details)
- Complete any other forms relevant to your application
- Provide the mandatory supporting information identified on the forms as being required to
accompany your application

Note: This document/tool may be used in relation to undertaking a habitat quality analysis of an impact site/offset site and/or advanced offset site and is designed to be attached to Envrionmental Offsets Delivery Form 5 - Habitat Quality

Habitat Quality Final Summary Template - Crinia tinnula
92.73
Assessment Unit Area (ha)
Regional Ecosystems
Bioregion
7% I.!ecrultment of woody perennial Score 5 5 5 5 5 3 5 3 3
species
2. Native plant species richness
- Trees Score ] 5 3 3 3 B3] 5 5 5
- Shrubs Score 5 5 5 5 5 ] ] 2 25
- Grasses Score B] 3 3 B] Bl 25 3 B] 3
- Forbs Score 3 3 3 B g 3 2.5 2.5 245
. Tree canopy height
- Canopy layer Score 3 0 0 5 3 3 5 5
- Sub-Canopy Layer Score 3 3
- Emergent Layer Score
Average Score Average Score 3 0 0 5 4 B B 5 5
._Tree canopy cover
- Canopy layer Score 2 2 0 5 2 2 5 3 3
- Sub-Canopy Layer Score 5
- Emergent Layer Score
Average Score Average Score 2 2 0 5 2 2 5 3 3
5. Shrub canopy cover Score 3 3 3 5 3 3 0 0 0
6. Native perennial grass cover Score 5 5 1 5 5
7. Organic litter Score 5 3 3 3
8. Large trees Score 5 5
9. Coarse woody debris Score 2 0
10. Weed cover Score 5] 5] 5 10 5] 5] 5]
11. Size of patch (fragmented) Score 5 0 5 0 2 2 5] 0 2
12. Connectedness (fragmented) Score 4 4 0 0 0 2 0 4 4
13. Context (fragmented) Score 0 0 0 2 0 0 0 0 0
14. Distance from water (intact) Score 0 0 0 0 0 0 0 0 0
15. Ecological corridors Score 4 4 0 4 4 4 4 4 4
16. Threats to species Score 15 15 7 15 15 15 7 7 7
78 Q.I.Iahty a.nd availability of food and Score 10 10 5 10 10 10 1 1 1
foraging habitat
18, Quality and ilability of shelter Score 10 10 5 10 10 10
19. Species mobility capacity Score 10 10 10 10 10 10 4 4 4
20. Role' of fl!e location to overall Score 1 1 1 1 1 " 1 1 1
population in the State.
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Habitat Quality Final Summary

For all environmental offset applications you must:
- Complete form (Environmental Offsets Delivery Form 1-Notice of Election and Advanced Offsets Details)
- Complete any other forms relevant to your application
- Provide the mandatory supporting information identified on the forms as being required to
accompany your application

Note: This document/tool may be used in relation to undertaking a habitat quality analysis of an impact site/offset site and/or advanced offset site and is designed to be attached to Envrionmental Offsets Delivery

Habitat Quality Final Summary Template - Litoria freycineti
76.01
Assessment Unit Area (ha) 9.62 1.53 2.55 23 7.5 25.46 16.8 4.41 5.84
Re_gonal Ecosystems (121315, 12.3.5 128315) (121315} 12.3.5 125252} (12525 12.2.12 12.2.12
Bioregion oot | g ] e S g | g L oo L S ] e | o
7% I.lecrultment of woody perennial | score | 5 | 5 | 5 | 5 | 5 | 3 | 5 | 3 | 3 |
species
2. Native plant species richness
- Trees Score 3 5 3 Bl B] 3 5 5 5
- Shrubs Score 5 5 5 5 5 3 3 2.5 2.5
- Grasses Score 3 3 B] B] B 25 3 Bl 3
- Forbs Score 3 3 g 3 3 3 25 25 25
. Tree canopy height
- Canopy layer Score 3 0 0 5 5 3 3 5 5
- Sub-Canopy Layer Score 3 3
- Emergent Layer Score
Average Score Average Score 3] 0 0 5 4 3] 3 B 5]
._Tree canopy cover
- Canopy layer Score 2 2 0 5 2 2 5 3 3
- Sub-Canopy Layer Score 5
- Emergent Layer Score
Average Score [Average Score 2 2 0 5 2 2 5 3 3
5. Shrub canopy cover Score 3 3 3 5) 3 3 0 0 0
6. Native perennial grass cover Score 5 5 1 5 5
7. Organic litter Score 5 3 3 3
8. Large trees Score 5 5
9. Coarse woody debris Score 2 0
10. Weed cover Score 5] 5] 5 10 5] 5] 5
11. Size of patch (fragmented) Score 5 0 5 0 2 2 5] 0 2
12. Connectedness (fragmented) Score 4 4 0 0 0 2 0 4 4
13. Context (fragmented) Score 0 0 0 2 0 0 0 0 0
14. Distance from water (intact) Score 0 0 0 0 0 0 0 0 0
15. Ecological corridors Score 4 4 0 4 4 4 4 4 4
16. Threats to species Score 15 15 7 15 15 15 7 7 7
78 Q.I.Iahty a.nd availability of food and Score 10 10 5 10 10 10 1 1 1
foraging habitat
18, Quality and ilability of shelter Score 10 10 5 10 10 10 1 1
19. Species mobility capacity Score 10 10 10 10 10 10 4 4 4
20. Role' of fl!e location to overall score 1 1 1 1 1 2 1 1 1
population in the State.




Version 1.0 - December - 2014 ~ © - State of Queensland, Department of Environment and Heritage Protection

11-Mar-19




Habitat Quality Final Summary

For all environmental offset applications you must:
- Complete form (Environmental Offsets Delivery Form 1-Notice of Election and Advanced Offsets Details)
- Complete any other forms relevant to your application
- Provide the mandatory supporting information identified on the forms as being required to
accompany your application

Note: This document/tool may be used in relation to undertaking a habitat quality analysis of an impact site/offset site and/or advanced offset site and is designed to be attached to Envrionmental Offsets Delivery Form 5 - Habitat

Habitat Quality Final Summary Template - Pezoporus wallicus wallicus
5.84
Assessment Unit Area (ha)
Regional Ecosystems
Bioregion
7% I.!ecrultment of woody perennial Score 5 5 5 5 5 3 5 3 3
species
2. Native plant species richness
- Trees Score 3 5 Bl B 3] B] 5 3 5
- Shrubs Score 5 5 5 5 5 B] 3 288 253
- Grasses Score 3 3 B] 3 3 25 3 3 3
- Forbs Score 3 3 3 3 3 B 245 245 243
. Tree canopy height
- Canopy layer Score 3 0 0 5 5 3 3 5 5
- Sub-Canopy Layer Score 3 3
- Emergent Layer Score
Average Score Average Score 3] 0 0 5 4 B 5] S} 3
._Tree canopy cover
- Canopy layer Score 2 2 0 5 2 2 5 3 3
- Sub-Canopy Layer Score 5
- Emergent Layer Score
Average Score Average Score 2 2 0 5 2 2 5 3 3
5. Shrub canopy cover Score 3 3 3 5) 3 3 0 0 0
6. Native perennial grass cover Score 5 5 1 5 5
7. Organic litter Score 5 3 3 3
8. Large trees Score 5 5
9. Coarse woody debris Score 2 0
10. Weed cover Score 5] 5] 5] 10 5 5] 5
11. Size of patch (fragmented) Score 5 0 5 0 2 2 5 0 2
12. Connectedness (fragmented) Score 4 4 0 0 0 2 0 4 4
13. Context (fragmented) Score 0 0 0 2 0 0 0 0 0
14. Distance from water (intact) Score 0 0 0 0 0 0 0 0 0
15. Ecological corridors Score 4 4 0 4 4 4 4 4 4
16. Threats to species Score 15 15 7 15 15 15 7 7 7
78 Q.uallty a.nd availability of food and Score 10 10 5 10 10 10 1 1 1
foraging habitat
18, Quality and ilability of shelter Score 10 10 5 10 10 10 1 1 1
19. Species mobility capacity Score 10 10 10 10 10 10 4 4 4
20. Role' of fl!e location to overall Score 1 1 1 1 1 " 1 1 1
population in the State.
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Sunshine Coast Airport Expansion Project: Offset Delivery Plan B-1
Financial Offset Calculator for Ground Parrot

Appendix B Financial Offset Calculator for Ground Parrot

PN
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From: Matt Davis

To: Matt Davis

Subject: Fwd: Environmental offsets calculator results - Financial settlement offset calculator
Date: Wednesday, 21 December 2016 9:36:24 PM

Attachments: data.csv

---------- Forwarded message ----------

From: <no-reply@ehp.qld.gov.au>

Date: Wed, Dec 21, 2016 at 4:18 PM

Subject: Environmental offsets calculator results - Financial settlement offset calculator

To: davis.james.matt@gmail.com

Environmental offsets calculator results - Financial
settlement offset calculator

Payment details

Non-protected area cost

On ground cost $488,800.00
Landholder incentive payment $467,806.04
Administrative cost $122,200.00

Total non-protected area cost $1,078,806.04
Protected area cost
Total protected area cost $0.00
Total cost
Grand total $1,078,806.04

Total offset area: 24.44 ha
Section 1

LGA

Sunshine Coast Regional Council
Bioregion

Southeast Queensland
Subregion

Sunshine Coast - Gold Coast Lowlands
Impact area

6.11 ha
Notional offset arca

24.44 ha
Distinct matter area 1.1

Impact area: 6.11 ha
Notional offset area: 24.44 ha

Matter groups:
e 1.1.1: Threatened animals - Pezoporus wallicus wallicus (ground parrot)

Sections, areas and matter groups used in calculations

Bioregion / Subregion / Local Distinct DMA DMA
Marine (and & matter impact notional

Section Marine  government Matter group
waterways) bioregion area (LGA) area area offset area
zone g (DMA)  (ha) (ha)
Sunshine Sunshine 1.1.1 Threatened animals -

Southeast Coast - Gold Coast .
1 . 1 6.11 24.44 Pezoporus wallicus

Queensland Coast Regional .

wallicus (ground parrot)

Lowlands Council




Sunshine Coast Airport Expansion Project: Offset Delivery Plan C-1
Supporting Offset and Management Plans

Appendix C  Supporting Offset and Management Plans

-~
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Wallum Sedgefrog Offset Management
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2011/5823 Sunshine Coast Airport Extension - Wallum Sedge Frog Offset Management Plan

DECLARATION OF ACCURACY

| declare that:

1. To the best of my knowledge, all the information contained in, or accompanying this Offset
Management Plan is complete, current and correct.

2. | am duly authorised to sign this declaration on behalf of the approval holder.

3. | am aware that:

a. Section 490 of the Environment Protection and Biodiversity Conservation Act 1999 (Cth)
(EPBC Act) makes it an offence for an approval holder to provide information in response
to an approval condition where the person is reckless as to whether the information is
false or misleading.

b. Section 491 of the EPBC Act makes it an offence for a person to provide information or
documents to specified persons who are known by the person to be performing a duty or
carrying out a function under the EPBC Act or the Environment Protection and Biodiversity
Conservation Regulations 2000 (Cth) where the person knows the information or
document is false or misleading.

c. The above offences are punishable on conviction by imprisonment, a fine or both.

Signed

Full name (please print)

Organisation (please print)

Date /

EcoSmart Ecology Page iii



2011/5823 Sunshine Coast Airport Extension - Wallum Sedge Frog Offset Management Plan
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EXECUTIVE SUMMARY

The Sunshine Coast Airport Expansion Project (SCAEP) will see the construction of a new
runway and associated infrastructure at Sunshine Coast Airport (SCA), near Marcoola, south-
east Queensland. Construction of this runway will result in the loss of 1.67 ha of non-remnant
breeding habitat for the Wallum Sedgefrog (Litoria olongburensis) — a species listed as
‘Vulnerable’ under the Environment Protection and Biodiversity Conservation Act 1999 (EPBC
Act). Approval of the SCAEP under the EPBC Act has been conditioned with the preparation of
an Offset Management Plan (OMP) to define how significance residual impact to Wallum
Sedgefrog (WSF) breeding habitat will be offset. Offset obligations and measures for achieving
the offsets required under the EPBC Act are outlined in this OMP.

Under this OMP, EPBC Act offset obligations will be met by the creation of 2.3ha of new
Wallum Sedgefrog breeding habitat on SCA land. To achieve this, vegetated ponds will be
constructed in areas of drier heath and Melaleuca woodland currently unsuitable for
breeding/recruitment of Wallum Sedgefrogs, but in close proximity to existing breeding
habitat, north-east of the proposed runway.

In order to offset the loss of Wallum Sedgefrog breeding habitat at SCA, newly created
breeding habitat must meet the criteria in the below table.

No. | Performance Area Completion Criteria (measurable and reportable
targets)
1 Security and protection of | ¢  The offset area is legally secured in perpetuity.
offset areas e The air-side perimeter fence is completed and inspected

daily for breaches.

e Signs are placed every 50m around the perimeter of the
WHMA and Vegetation Management Area A to prevent
unauthorised access.

2 Water Chemistry e Water pH values within constructed ponds are within the
range recorded at reference sites*.

e Turbidity values within constructed ponds are within the
range recorded at reference sites*.

e Conductivity/salinity levels within constructed ponds are
within the range recorded at reference sites*.

e Tannin staining (tannic acid equivalents mg/L) at created
ponds are within the range recorded at reference sites*.

e The salinity of perched groundwater does not consistently
exceed levels recorded within the SCA prior to
construction of the SCAEP by more than 20%.

3 Hydroperiod e Hydroperiod of constructed ponds comparable with that of
reference sites.

e Constructed ponds hold water long enough to support
recruitment of Wallum Sedgefrogs when conditions are
wet enough to support recruitment of Wallum Sedgefrogs
at reference sites.
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No. | Performance Area Completion Criteria (measurable and reportable
targets)
4 Vegetation Vegetation cover within and around constructed ponds

suitable for Wallum Sedgefrog and comparable with reference

sites, as indicated by:

e A predominance of upright terete sedges (>50% of
vegetation cover) and/or

e % cover/density of upright sedges at constructed ponds
within the range recorded at reference sites.

e Vegetation in and around constructed ponds remains free
of non-native and native weed species (including declared
pest plants) until monitoring is completed.

5 Predatory Fish Ponds remain free of fish predators (particularly Gambusia
holbrooki) or do not support fish predators at densities higher
than reference sites known to support successful recruitment
of Wallum Sedgefrogs.

6 Wallum Sedgefrog Abundance of Wallum Sedgefrogs at constructed ponds within
abundance the range recorded at reference sites under suitably wet
conditions (see Section 5.2).
7 Wallum Sedgefrog Constructed ponds known or likely to support recruitment (as
recruitment evidenced by the presence of metamorphs and/or late stage

tadpoles with surface water still present) in direct proportion
to the number/proportion of reference sites known or likely to
support recruitment under suitably wet conditions (i.e., with
sufficient rainfall to support breeding).

Recruitment is key to self-sustaining Wallum Sedgefrog
habitat, and if this criteria is demonstrated then it is assumed
all other completion criteria have been met.

8 Need for ongoing Constructed ponds continue to provide breeding habitat for
intervention/management | Wallum Sedgefrogs without any further
intervention/management other than ongoing control of
woody regrowth.

9 Area of offset habitat The area of breeding habitat created within offset areas is 2.3
ha or greater.

*Reference sites include areas of retained habitat within the SCA and sites outside of the SCA known to support
successful recruitment of Wallum Sedgefrogs.

In order to meet these criteria, breeding ponds will be constructed in areas of sandy, siliceous
soil with shallow acidic ground water (<1 m BGL) close to existing breeding habitat on SCA
land north-east of the proposed runway. Pond design and construction will be guided by data
from soil and groundwater investigations undertaken at SCA, so excavated ponds hold water
long enough to support juvenile recruitment under suitably wet conditions (i.e., where there
is sufficient rainfall to support recruitment at reference sites).

A monitoring program will also be implemented to determine: (1) whether constructed ponds
meet the above criteria and support successful breeding/recruitment of Wallum Sedgefrogs;
and (2) what, if any, corrective actions are needed to achieve the required offsets. This
program will include monitoring of pond water quality and hydroperiod, vegetation condition,
Wallum Sedgefrog abundance, and recruitment success at offset sites and reference sites
within and outside of SCA.
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Details of the design, construction and monitoring of ponds at offset sites are provided in this
document along with contingencies for meeting offset obligations should constructed ponds
fail to meet the completion criteria outlined above.

Residual risks associated with offsetting the loss of Wallum Sedgefrog are low and, as such,
the likelihood of successfully meeting offset obligations for the Wallum Sedgefrog is high.
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1.0 BACKGROUND AND SCOPE

The proposed Sunshine Coast Airport Expansion Project (SCAEP) will necessitate the
construction of a new east-west runway and associated infrastructure at the existing Sunshine
Coast Airport (SCA), Marcoola. The construction and operation of the new runway will result
in a residual impact to approximately 1.67ha of Wallum Sedgefrog (Litoria olongburensis)
breeding habitat, and therefore environmental offsets under the Environment Protection and
Biodiversity Conservation Act 1999 (EPBC Act) are required. To demonstrate how the SCA will
achieve its offset requirements, a Biodiversity Offset Strategy (BOS) (ARUP 2015) was prepared
as part of the Environmental Impact Statement (EIS) for the SCAEP.

While approved by the Commonwealth, the SCAEP has been conditioned with preparing a
stand-alone Wallum Sedgefrog Offset Management Plan (OMP) to further clarify how these
offsets will be planned, delivered and monitored for success. As detailed in condition 15 of the
EPBC Act approval decision (2011/5823), this OMP must be approved by the Department of
Environment and Energy (DEE) and include:

a. The proposed legal mechanism and timelines for securing the offset area/s

b. Details of the minimum offset area/s proposed to compensate for clearing breeding habitat
for Litoria olongburensis

¢. Evidence that the offset/s are in accordance with the EPBC Act Environmental Offsets Policy
including a populated copy of the EPBC Act offsets assessment guide with detailed
Justification for each input

d. Information about how the offset area/s provide connectivity with other relevant habitats
and biodiversity corridors

e. A textual description and a map to clearly define the location and boundaries of the offset
area/s accompanied by the offset attributes

f. A description of the management measures (including timing, frequency and longevity) that
will be implemented on the offset area/s for the protection and management of habitat for
Litoria olongburensis, including details of how the management measures proposed take
account of the Litoria olongburensis recovery plan and the Litoria olongburensis threat
abatement plan

g. Performance and completion criteria for evaluating the management of the offset area/s
and criteria for triggering remedial action (if necessary)

h. A program, including timelines to monitor and report on the effectiveness of the
management measures, and progress against the performance and completion criteria

i. A description of potential risks to the successful implementation of the offset/s, a
description of the contingency measures that would be implemented to mitigate against
these risks and residual risk ratings.

All of these matters are addressed in this OMP. An annotated checklist explaining where these
matters are addressed is provided in Appendix A of this report.

The SCAEP EIS considered environmental impacts from the proposed activities on surrounding
values, including Wallum Sedgefrog habitats within the immediately adjacent Mount Coolum
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National Park and Wallum Heath Management Area (WHMA) (EcoSmart Ecology 2014). The
EIS assessment considered all foreseeable impacts, including both site-specific impacts as well
as general threats documented in the Species Profiles and Threats Database (SPRAT) and
Wallum Sedgefrog Recovery Plan (Meyer et a/ 2006). Impacts such as light spill, feral
predators, disease, inappropriate fire regimes, traffic etc., were considered minor within the
context of the SCAEP, while other impacts such as altered water quality
(nitrification/salination), habitat loss, noise pollution and groundwater draw-down were
considered more serious. Measures addressing/mitigating these impacts are identified in the
SCAEP EIS. This EIS and the impact assessment and mitigation measures for Wallum
Sedgefrog contained therein have been accepted by the DEE.

The offsets outlined in this document occur within the EIS assessment area and help address
residual impacts (i.e., the loss of breeding habitat) associated with the SCAEP. This document
does not attempt to reassess impacts/threats associated with the SCAEP, but outlines measures
and criteria for the successful delivery of offsets required under the EPBC Act to offset residual
impacts of the SCAEP on Wallum Sedgefrog breeding habitat (i.e., the creation of new areas
of Wallum Sedgefrog breeding habitat within the SCA).

1.1 DATA SOURCES

This OMP was prepared using data from a variety of published and unpublished sources. Key
information/data sources used in the preparation of this plan are outlined in Table 1.1.
Commentary on the reliability/limitations of data and associated risks to achieving the
objectives of this plan are included in this table.
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Table 1.1. Key data sources used to formulate the current OMP.

Wallum Sedgefrog at SCA
and adjoining lands

¢ Abundance, distribution
and recruitment of Wallum
Sedgefrogs at SCA and
adjoining lands

e Impacts of proposed
development on existing
habitat values at SCA and
adjoining lands

abundance and recruitment are
based on surveys under wetter-
than-average conditions, EIS
data may therefore overestimate
the extent of breeding habitat,
Wallum Sedgefrog abundance
under normal/drier conditions.
Mapping of habitat values does
not differentiate between areas
of higher and lower quality
breeding habitat.

Source(s) Relevant data/information | Reliability | Limitations Associated risks
Federal recovery e Habitat usage and habitat | Moderate - | Elements of the national Minimal, as more up-to-date/accurate information
plan (Meyer et a/ requirements High recovery plan require updating has been obtained from other sources (i.e., newly
2006) and survey e Breeding requirements and may no longer be entirely published scientific studies and wallum sedgefrog
guidelines (DEWHA | §  Threats accurate/correct. experts).
2010) for the e Appropriate survey
Wallum Sedgefrog methods
Published scientific e Habitat usage and habitat | High None identified Minimal
literature requirements

e Breeding requirements
Expert advice/ e Biology and habitat High None identified Minimal
opinion (provided by requirements
Dr Edward Meyer e Threatening
and Dr Katrin Lowe) processes/response to

disturbance

e Survey methods

SCAEP EIS e Existing habitat values for | High Evaluation of habitat values, Minor, as offset calculations based on extent and

condition of cleared habitat under unusually wet
conditions. (i.e., estimated habitat loss represents a
‘worst case’ scenario).

EcoSmart Ecology
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Source(s) Relevant data/information | Reliability | Limitations Associated risks
e Information on existing
soil and groundwater
conditions at SCA
Pre-construction e Existing habitat values for | High Pre-construction monitoring Minimal, as offset calculations are based on the
acid frog monitoring Wallum Sedgefrog at SCA surveys undertaken during the assessment of habitat values and mapping under
(2016/17) and reference sites 2016/17 wet season may unusually wet conditions (i.e., surveys undertaken in
outside of SCA. underestimate Wallum Sedgefrog | 2012 for the EIS).
e Abundance, distribution habitat values (abundance and
and recruitment of Wallum recruitment) due to poor rainfall
Sedgefrogs at SCA and through 2016 and early 2017.
reference sites outside of
SCA
Pre-construction Variation in groundwater High The current dataset reflects Moderate. Additional data on groundwater levels

groundwater
monitoring

levels at offset and reference
sites.
Ground water quality (pH,

tannin-staining and salinity) at
offset and reference sites.

conditions during a period of
unusually low rainfall (i.e., late
2016/ 2017).

(under wetter conditions) will further inform pond
design and help to ensure ponds constructed in
offset areas retain water long enough to support
successful recruitment of Wallum Sedgefrogs.
Ongoing monitoring of groundwater level data is
also important for detecting development impacts
on offset site values (i.e., drawdown of groundwater
tables), and for assessing the performance of
constructed ponds.

Data on groundwater quality are also important for
assessing the suitability of offset sites for breeding
and will be used to assess development impacts on
water quality at offset sites.

Frequent maintenance (see Section 5.1.1) will
significantly reduce the risk of logger malfunction
leading to data loss.

EcoSmart Ecology
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surface hydroperiod
monitoring

areas of existing Wallum
Sedgefrog breeding habitat
(used to assess the
performance of constructed
ponds).

at reference sites are limited to
2017. However monitoring will
continue until pond construction
(2019)

Source(s) Relevant data/information | Reliability | Limitations Associated risks
Pre-construction soil | Soil conditions (including Moderate- None. Minimal, as available data indicate soils in offset
investigations depth to indurated layers, high areas are suitable for the creation of breeding ponds
sand and clay content) within for Wallum Sedgefrog.
proposed offset areas.
Pre-construction Data on pond hydroperiod in High Available pond hydroperiod data | Minimal. While pond hydroperiod provides a useful

insight into the likelihood of successful breeding
based on water depth/duration, successful breeding
can be demonstrated directly through recruitment
observation.

As the completion criteria provided in this plan are
comparative within any given year (i.e., offset pond
hydroperiod compared to retained/reference sites)
any data limitations will not affect outcomes.
Frequent maintenance (see Section 5.1.1) will
reduce the risk of logger malfunction leading to data
loss.
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2.0 OFFSET REQUIREMENTS AND LOCATION

2.1 LAND-BASED OFFSET REQUIREMENTS

Baseline surveys for the SCAEP located Wallum Sedgefrogs in both remnant and non-remnant
areas of wet heath and sedgeland within the WHMA and nearby helicopter training area. Within
the northern and central regions of the WHMA, frogs were associated with RE 12.2.15 (closed
sedgeland), as well as isolated low-lying areas of RE 12.2.12 (closed heath on waterlogged
soils). These habitats will not be directly impacted by the SCAEP. Within the southern portion
of the WHMA and at the helicopter training area, frogs were predominantly located in non-
remnant, regrowth wet heath (Figure 2.1).

The SCAEP will result in the loss of 1.67 ha of non-remnant Wallum Sedgefrog breeding habitat
at the SCA, mostly from the south of the Wallum Heath Management Area (WHMA) (Figure
2.2). Atthe time of assessment (2012), vegetation in these southern habitats was comparable
to other stable Wallum Sedgefrog populations within the region, despite being non-remnant.
Based on this, stocking rates, and site context, a habitat quality score of 7 has applied in the
EPBC offset calculator guide (see Appendix B).

Data from the SCAEP EIS shows Wallum Sedgefrog habitat which will be lost generally supports
lower densities of Wallum Sedgefrogs and reduced breeding potential due to less extensive
and persistent surface water compared with Wallum Sedgefrog habitat elsewhere within the
SCA (due in large part to drainage channels previously constructed in the south of the WHMA)
(EcoSmart Ecology 2014). Upright (terete) sedges favoured by Wallum Sedgefrogs (see Shuker
and Hero 2012) are also less abundant in this area compared with habitat elsewhere within the
SCA. Areas of Wallum Sedgefrog habitat lost to development therefore have lower long-term
value than retained habitat at the SCA.

Observations during recent surveys in 2017 reveal a marked increase in tree cover in the south
of the WHMA since the completion of EIS surveys in 2012, with the emergence of dense tall
Melaleuca quinguinervia regrowth (EcoSmart Ecology 2018 unpublished) in and adjacent areas
of mapped Wallum Sedgefrog breeding habitat. This increase in tree cover is likely to have
increased evapotranspiration and drawdown of ground water, further reducing the amenity of
habitat for Wallum Sedgefrog in the south of the WHMA. The habitat quality score currently
assigned to areas of lost habitat, which was based on EIS survey data from 2012, may therefore
overestimate the value of Wallum Sedgefrog breeding habitat requiring offsetting. Surveys in
2018 (subject to suitable rainfall) will collect additional data on habitat usage/values in the
south of the WHMA and allow this score to be re-evaluated if necessary.

With a habitat quality score of 7 (based on EIS survey data from 2012), the loss of habitat from
the south of the WHMA will be offset by creating 2.3 ha of nhew Wallum Sedgefrog breeding
habitat within the SCA precinct. Wallum Sedgefrog breeding habitat will be created north-east
of the new runway, in proximity to areas of retained heathland in the north of the WHMA (see
Section 2.2.1 for details). It is anticipated that newly-created breeding habitat, which will be
located in dry heathland currently unsuitable for breeding Wallum Sedgefrog, will be of higher
quality than that being lost and, as such, will achieve 100% of the project’s offset requirements
for residual impacts on Wallum Sedgefrog.
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The area required for offsetting (2.3 ha) is derived from calculations in the EPBC Act Offsets
Assessment Guide which takes into account the quality, context and stocking rates of lost

habitat and offset areas. A detailed justification of offset calculations is provided in Appendix
B.
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2.2 SCA OFFSET LOCATION AND CONTEXT

It is expected that EPBC Act offset obligations will be met through the creation of 2.3 ha of
new Wallum Sedgefrog breeding habitat on SCA land at Marcoola. Habitat for Wallum
Sedgefrogs will be created by constructing vegetated ponds in areas of sandy, siliceous soil
with shallow acidic ground water (<1 m BGL) close to, and near contiguous with, existing
breeding habitat on SCA land north-east of the proposed runway.

2.2.1 Offset location

Wallum Sedgefrog breeding habitat will be created within the WHMA and on SCA land north-
east of the new runway, in areas of regrowth heath and melaleuca open forest currently
unsuitable for breeding/recruitment of Wallum Sedgefrogs. Offset sites within the SCA, shown
in Figure 2.3, include areas of regrowth coastal heath in the northern portion of the Wallum
Heath Management Area (WHMA) and a wedge-shaped area of mixed heath/melaleuca
woodland (RE 12.2.7) to the immediate north of the northern perimeter drain (hitherto referred
to as Vegetation Management Area A).

Both these areas lie within the SCA precinct which will be secured by a 2m high chain-wire
perimeter fence monitored by SCA staff on a daily basis. This fence will preclude members of
the public and larger pest animals such as pigs, cats and foxes from accessing offset areas.
Offset areas are also separated from existing and future airport operations by drains and land
buffers (i.e., runway aprons typically >50m in width) ensuring the risk to created ponds from
pollutants, transported by surface flow, is negligible.

Appropriate buffers to the offset areas have been included to manage impacts to created offset
habitats. The minimum distance from the hardstand area of the runway and Vegetation
Management Area A is 170m. A 3m wide perimeter track will be located a minimum of 30m
from Vegetation Management Area A. The northern perimeter drain runs along the southern
edge of Vegetation Management Area A and WHMA, effectively capturing and diverting surface
water runoff from the runway strip and the perimeter track.

The offset delivery areas for pond creation in the WHMA are located over 500m from the edge
of works for the new runway. To the east is the existing runway alignment. There is an
existing drain that runs along the edge of the existing runway strip to capture and divert surface
water runoff from entering the offset area.

Vegetation Management Area A and the WHMA will be slashed (as needed) and, where
necessary, cleared to allow construction of at least 10 vegetated ponds covering a total area
of no less than 2.3 ha to provide offset breeding habitat. This figure represents ~28% of the
total combined area available within the two sites located in WHMA and Vegetation
Management Area A (i.e., 0.52ha + 1.91ha + 5.4 = 8.27 ha; see Figure 2.3 for details). An
indicative layout showing the approximate location of breeding ponds is provided in Appendix
C. The entire 8.27ha will be managed for Wallum Sedgefrog and legally secured in perpetuity
as discussed in Section 3.1.
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As shown in Figure 2.3, proposed offset areas lie immediately adjacent Mount Coolum National
Park and are situated close to and/or are contiguous with areas of retained Wallum Sedgefrog
habitat within the SCA (in the north-west and centre of the WHMA). The ponds will be created
in an area that does not currently provide breeding ponds. These ponds will be located
between existing ponds located on SCA land and adjacent, remnant wallum habitats to the
north and west associated with the Mount Coolum National Park.

2.2.2 Soils and Groundwater

Preliminary soil and groundwater investigations within proposed offset areas have confirmed
the presence of low nutrient, sandy soil situated above an indurated, organic hardpan layer
approximately 90-100 cm below ground level (BGL). Groundwater acidity and tannin-staining
levels measured during these investigations are consistent with conditions favoured by acid
frog species (Table 2.1). Offset ponds will be created with the intent to intersect with the
groundwater, ensuring suitable water chemistry for Wallum Sedgefrog breeding.

Ongoing monitoring of groundwater levels within the SCA will document seasonal variation in
depth-to-groundwater, improving the likelihood that final pond depth will be sufficient to
support hydroperiods comparable with retained/reference habitats (see Section 3.2 for details
of pre-construction investigations). These factors considered, the probability of offsets
succeeding is high.

Table 2.1. Preliminary groundwater bore hole results within the SCA

Bore Location Depth to | Depth Water Tannic
Label* indurate | to water pH acid
d layer (m) equivalen
(m) t (mg/L)
SCA_GW1 | WHMA — proposed offset area 0.92 0.72%* 4.3 62.42
SCA_GW2 | WHMA — proposed offset area 1.03 0.80** 4.2 62.12
SCA_REF1 | WHMA —retained acid frog 1.03 0.63** 4.4 20.09
habitat
GW1* Vegetation Management Area A 1.30 0.52-dry 4.82- -
7.05
GW3* Vegetation Management Area A 1.0 0.82-1.79 4.92- -
6.95
GWOA/B* | Vegetation Management Area A 1 0.62-dry | 6.83-6.7 -

#Locations indicated in Figure 2.2

* Three sampling events since installation; tannic acid equivalence not sampled

** Depth to groundwater measurements at SCA 1, SCA 2 and SCAREF1 were made under unusually dry conditions
in December 2016. Groundwater levels are likely much higher under wetter conditions.

2.2.3 Existing vegetation and acid frog habitat values within proposed offset
areas

Vegetation within the WHMA offset area comprises regrowth dry closed heath (non-remnant
RE 12.2.12) dominated by low shrubs (< 0.5m), including Boronia falcifolia, Banksia robur,
Sprengelia sprengelioides, Philotheca queensilandica, Strangea linearis, Dillwynia floribunda,
Phyllota phylicoides, and Baeckea frutescens. The ground layer within the WHMA offset area
includes Xanthorrhoea fulva, Sporadanthus interruptus, Leptocarpus tenax, Empodisma minus
and Gahnia sieberiana.

EcoSmart Ecology Page 12



2011/5823 Sunshine Coast Airport Extension - Wallum Sedge Frog Offset Management Plan

Vegetation within Management Area A is dominated by open heath with mid-dense to dense
cover of Melaleuca quinquenervia, representing an expansion of RE 12.2.7 into RE 12.2.12.
The area retains the characteristics of dry open heath, but with a more dominant tree layer of
Melaleuca quinqguenervia with some areas of Eucalyptus robusta.

Proposed offset areas within the SCA are currently unsuitable for breeding due to the scarcity
of ponding water and upright sedges favoured by Wallum Sedgefrogs (including Baumea spp
and Baloskion pallens). The amenity of these areas for Wallum Sedgefrog is therefore low and,
other than the occasional animal dispersing from habitat elsewhere in the WHMA, these areas
have little or no value as Wallum Sedgefrog habitat.

3.0 OFFSET DELIVERY

3.1 MECHANISM TO LEGALLY SECURE AND PROTECT OFFSETS

All biodiversity offsets required for the SCAEP, including those required for the Wallum
Sedgefrog, will be secured in perpetuity in accordance with the Queensland Environmental
Offsets Act 2014 (Environmental Offsets Act). The offset areas have been legally secured and
SCA has signed an agreed delivery arrangement with the Queensland Department of
Environment and Science (DES) for delivering acid frog offsets on the land. The 2.3 ha of
constructed Wallum Sedgefrog breeding habitat will be protected, along with an additional 5.97
ha surrounding the breeding habitat (as identified in Figure 2.2). This additional offset may
provide foraging habitat and shelter for the Wallum Sedgefrog, as well as aid in connectivity
between patches of breeding habitat.

Under Section 30 of the Environmental Offsets Act, SCA will enter into an environmental offset
agreement, which requires an Offset Delivery Plan to be approved by the Queensland
Department of Environment and Heritage Protection (DEHP). When approved by DEHP the
environmental offset protection area will be recorded in the environmental offset register held
by the department and recorded against the title for the land by the land registrar. This ensures
that the offset protections are recorded in perpetuity and attached to the title of the land so
that subsequent owners and managers are aware of the legal protection.

3.2 PRE-POND CONSTRUCTION INVESTIGATIVE ACTIONS

To support successful Wallum Sedgefrog breeding and recruitment, excavated ponds must
retain water long enough to allow tadpoles to metamorphose without allowing predatory fish
to persist and breed (as is likely if water persists all year round) (Meyer et a/2006). Typically,
this would mean a pond hydroperiod of around 6-8 weeks. In wallum areas, pond hydroperiod
is strongly influenced by soil structure (in particular the presence and depth of indurated
material like coffee rock) as well as groundwater hydrology (in particular the behaviour of
shallow [<2m in depth], ‘perched’ aquifers) (see SCA EIS for details). Groundwater and soil
properties also influence pond water pH, turbidity, tannin-staining, salinity and aluminium
levels, all of which can affect the amenity of constructed ponds and suitability for Wallum
Sedgefrogs. Detailed information on groundwater is therefore needed to ensure the design
and location of constructed ponds are suitable for Wallum Sedgefrogs. Groundwater
investigations, which began in November 2016, will continue up until pond completion criteria
have been achieved (see Section 3.6).
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Information on groundwater hydrology is being provided by surface water and groundwater
monitoring wells established within and adjacent offset areas (see Figure 2.3 for location of
wells and monitoring points). Water monitoring points include:

e Two groundwater wells and loggers in the proposed Wallum Sedgefrog offset areas within
the WHMA,

e One groundwater well and logger located in retained Wallum Sedgefrog habitat for
comparison with the proposed offset area loggers,

e Three groundwater wells and loggers located within Vegetation Management Area A, and
e Three surface water loggers located in retained Wallum Sedgefrog habitat.

Groundwater and surface water monitoring wells were established in late 2016 (Nov/Dec) and
early 2017 (March) respectively. Other relevant details informative for pond design including
soil profile (depth to indurated layer), ground water pH, and ground water salinity were also
collected while installing the wells (see Section 0). Groundwater data collected during the
2016/17 and 2017/18 wet seasons will be provided to the consultant(s) responsible for the
design and construction of ponds.

Additional data on ground and surface water quality collected during baseline surveys in the
2016/17 wet season will also be used to identify changes in water quality (i.e., pH, salinity and
nitrate levels) requiring corrective actions.

Pond Design

Indicative drawings showing the proposed design and location of ponds, based on existing soil
and groundwater data, is provided in Appendix C. The construction of ponds in both the WHMA
and Vegetation Management Area A will be guided by a detailed design and construction plan
completed prior to pond construction. The pond design plans will show the location, extent
and bathymetry of individual ponds. Pond design (in particular pond depth) will be guided by
data from groundwater loggers already deployed at SCA as well as expert advice from the acid
frog specialist. Existing habitat, both for Wallum Sedgefrog and other conservation significant
species, will be clearly indicated within the plan as exclusion areas. The design and layout of
constructed ponds must allow for:

e A minimum of 10 ponds with a combined area of 2.3 ha, scattered throughout the WHMA
offset area and Vegetation Management Area A,

e Ponds no smaller than approximately 100m?,
e A fall from existing ground level to the pond floor at a slope of no more than 1:3,

e The expression and persistence of groundwater within ponds, so as to allow successful
recruitment of Wallum Sedgefrogs (but not leading to permanent inundation). Depth will
be informed by the groundwater results collected prior to construction, and

e Areas of dense sedge and sparse-to-moderate sedge cover in and around ponds, including
Baumea rubiginosa, B. articulata and/or Lepironia articulata for areas of deeper water, and
Baumea rubiginosa, Balloskion pallens, and Fimbristylis nutans for shallower areas.

Pond Construction Timing
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Some initial vegetation clearing to facilitate topographical and geotechnical surveys has
occurred in 2018 with the bulk of clearing for runway construction (including the removal of
woody vegetation in Vegetation Managemnet Area A) to occur in mid-late 2018 (see Section
3.3). No investigative clearing has occurred within the proposed pond offset areas. Once
vegetation is cleared, construction works associated with the SCAEP are anticipated to continue
for three years. Based on the current construction program, pond construction will occur after
the decommission of the sand delivery pipeline and before August 2019, so as to avoid Eastern
Ground Parrot breeding (a species protected under Queensland legislation). This timeframe will
also allow the collection of additional groundwater data needed to inform pond design,
including changes in groundwater levels following the removal of woody vegetation within an
adjacent Vegetation Management Area A (scheduled for mid-late 2018).

3.3 SITE PREPARATION AND POND CONSTRUCTION
Site Preparation

Prior to pond construction works, tall woody vegetation (i.e., melaleuca and eucalypt trees) will
be selectively removed from Vegetation Management Area A. While selective clearing will avoid
significant ground disturbance and loss of understorey vegetation, some damage is likely as
machinery removes larger trees and grinds stumps. Selective clearing will:

e Where possible mulch woody vegetation outside of Vegetation Management Area A,

e Remove all bulk mulch from Vegetation Management Area A to avoid smothering retained
vegetation,

e Re-contour areas of disturbance, as required, to allow ongoing slashing activities (necessary
for the control of future regrowth),

e Include supplementary planting where >2 m? of soil has been exposed (if required),

e Undertake follow-up weed monitoring and control (see Section 5.4) to ensure weeds to not
proliferate following disturbance, and

e Slash retained understory vegetation to a height of 0.5m.

At least one qualified fauna spotter catcher will oversee the removal of tall woody vegetation
from Vegetation Management Area A. Damaged vegetation is expected to recover quickly
negating the need for detailed revegetation, monitoring and prescriptive weed control.
Selective clearing is scheduled for mid-2018.

Once Vegetation Management Area A has been prepared (i.e., all woody timber removed),
signs highlighting the significance of offset areas will be placed at 50m intervals around the
perimeter of this area. These signs will stipulate that access to offset areas is restricted and
requires approval from SCA management. Similar signs will also be placed around the WHMA.

Pond Construction

In order to minimise damage to surrounding vegetation, ponds will be excavated using light
machinery (< 5 tonnes in weight). Damage to vegetation will be further reduced by minimising
movement in and around constructed ponds, and reusing previous access routes rather than
moving across undisturbed areas of vegetation. Excavated soil will not be stockpiled within
areas of retained heath habitat or Eastern Ground Parrot habitat.
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3.4 VEGETATION ESTABLISHMENT

Once excavated, ponds will be planted out with sedge species favoured by the Wallum
Sedgefrog (including Baumea rubiginosa, B. articulata, Lepironia articulata and Baloskion
pallens) at a density of no less than 1 plant/m?. These sedge species already occur within areas
of existing Wallum Sedgefrog habitat in the north and centre of the WHMA and are likely to
establish quickly under suitably wet conditions. Where necessary (i.e., under drier conditions),
newly-planted stock will be watered to ensure sedges establish quickly.

Vegetation monitoring is discussed in Section 5.3 and will commence prior to pond construction
(at retained habitats). Supplementary planting will be triggered if (1) after 24 months from
planting sedge cover is less than 50% compared to reference sites, and shows little sign of
improving, and/or (2) a stochastic event (e.g., drought) causes sedge death reducing cover to
less than 50% of retained habitats and reference sites.

3.5 WEED CONTROL

Weed species within or adjacent the WHMA and Vegetation Management Area A are currently
restricted to the perimeter and along a single access track to the VHF Omnidirectional Radio.
Weeds are largely absent from the heath vegetation into which offset ponds will be created.
Weed introduction and spread within the SCA is most likely during the construction of the
SCAEP and following ground disturbance for the creation of artificial ponds. To reduce the risk
of weed infestation at constructed ponds, or in areas of retained Wallum Sedgefrog habitat,
the entire Vegetation management Area A and WHMA will be subject to weed control actions
outlined below. Weed control actions and monitoring will commence prior to site preparation
and continue until end of approval (30 June 2046).

Table 3.1. A summary of weed control measures, triggers and timing for application across
the WHMA and Vegetation Management Area A.

Phase/period | Trigger Method/approach | Timing
Site e High risk weed species, | e¢ Hand removal e Weed infestations
preparation/ e Medium risk weed | e Possible subject to  hand
Pre-pond species infestation < preparation  of removal  to be
construction 500m? weed eliminated prior to
management plan pond construction,
and e Weed management
implementation of plan (if  required)
controls therein. completed prior to
pond construction
Pond New outbreaks attributed to | ¢  Hand removal During pond planting,
construction pond earthworks which will occur
immediately following pond
earthworks.
Post pond | e High risk weed species, | ¢ Hand removal (if | ¢ Hand removal or weed
construction/ e Medium risk  weed feasible) management plan
ongoing species with infestations | ¢  Possible completed within two
< 500m?, and/or preparation  of months of
e Infestations whose weed outbreak/trigger
extent has increased by management plan detection
>10% from baseline and
weed mapping
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(completed prior to implementation of | ¢  Timing included in
SCAEP clearing) controls therein. weed management
plan for weed control.

While the above triggers and controls apply to the broader WHMA and Vegetation Management
Area A, weeds will be specifically controlled at created offset ponds. At these locations (i.e.,
the pond and a 2m buffer) any weed found to exceed 5% cover will be controlled as per
measures in Section 3.5.4. The presence and density of weeds at constructed ponds will be
detected during vegetation monitoring (see Section 5.3)

3.5.1 Weed control pre-pond construction

Prior to 30%" July 2018 or clearing for the SCAEP (whichever occurs first), a weed assessment
will be undertaken to identify and document existing weed infestations within and adjacent
(100m buffer) to the WHMA and Vegetation Management Area A. This assessment will:

e Document the occurrence of declared exotic species, as well as native species and non-
declared exotic weed species which may adversely affect Wallum Sedgefrog habitat (e.g.,
Singapore daisy, groundsel bush, whisky grass, signal grass and love grass),

e Document weed species density within affected areas, and

e Include a risk assessment of each weed species with regard to their potential to impact dry
and wet heath habitats.

Data from this initial assessment will be used to generate mapping in ArcGIS showing the
extent and location of weed infestations which will be used to identify priority areas for weed
control and monitoring. This mapping will be updated annually to identify changes in the
distribution of weed species and develop specific and measurable triggers for weed control.
Mapping of weed distribution will also be used to assess the efficacy of weed control measures.

High risk weed species, and medium risk weed species with infestations <500m?, will be subject
to control measures within 60 days of the assessment or 30 days prior to pond construction
(whichever occurs first). Weed monitoring to commence approximately six months after the
completion of the weed map and continue until end of approval (see Section 5.4).

3.5.2 Weed control during pond construction

During pond construction the following measures will be implemented_to reduce the risk posed
by weeds:

e All vehicles and machinery entering the WHMA and Vegetation Management Area A must
be free of plant material, coarse debris and soil as per Biosecurity Queensland’s clean down
procedures,

e All vehicles entering the WHMA and Vegetation Management Area A will be inspected prior
to commencing work in these areas in order to ensure compliance with these procedures,
and

e Machinery operating on site will not be allowed to move from weed-affected areas to areas
of retained or newly created Wallum Sedgefrog habitat.
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Pond earthworks are likely to be completed within a matter of days or weeks, and no direct
weed control during this time is required. Planting of native sedges/heath will commence
immediately following earthworks and any new infestations attributed to recent pond
earthworks will be controlled at this time. Weed monitoring, which will commence prior to
pond construction, will continue until end of approval to identify and control weed outbreaks
before they become widespread.

3.5.3 Weed control following pond construction

High risk weed species, medium risk species which may be easily removed avoiding potential
future spread (e.g, areas with an extent of <500m?), or infestations which have grown by >
10% (compared with baseline and subsequent updated mapping) will be subject to control
measures within two months of detection. Control of weed outbreaks/infestations will continue
until they have been eliminated and/or no longer pose a threat in areas of Wallum Sedgefrog
habitat.

3.5.4 Weed Control measures

Where feasible, small weed infestations will be removed using low-impact removal methods.
Such methods include hand removal of weeds and wick-application of herbicides, and any other
application methods that avoid direct or indirect contact with frogs or surface water. Where
hand removal and wick-application of herbicides is impractical, spot spraying may be used to
control weed infestations, but not while surface water is present in areas of known or potential
Wallum Sedgefrog breeding habitat. Under wet conditions, spot spraying will not be allowed
within 50 m of breeding areas (retained or created) or connecting floodways. To avoid any
impact on Wallum Sedgefrogs and Matters of State Environmental Significance within the
WHMA and Vegetation Management Area A (i.e., the Wallum Froglet, Wallum Rocketfrog and
Eastern Ground Parrot), herbicide application will not occur without prior approval from acid
frog specialist and a consultant ecologist with expertise in Eastern Ground Parrot.

In order to minimise impacts on acid frog and Eastern Ground Parrot habitat values, weed
control within the WHMA and Vegetation Management Area A will be conducted on foot or,
where necessary, using a quad-bike and trailer. Larger equipment may be used around the
perimeter of these areas.

In some situations the risk of weed infestation or risk from weed control on Wallum Sedgefrog
values may be unacceptably high, for example:

e A weed species has been recorded and continues to spread, or shows no evidence of
reduction, despite control efforts, and

e Hand-removal methods are proving ineffective and other application methods may be
required in close proximity to Wallum Sedgefrog habitats.

Under such circumstances, a specific weed control plan will need to be prepared in consultation
with a weed specialist, the acid frog specialist, and a consultant ecologist with expertise in
Eastern Ground Parrot.

Weed Control Plans

Within 60 business days of a weed management plan trigger (see above), a weed control plan
will be developed for the SCA by a suitably qualified ecologist and include:
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e Control measures for individual weed species/and or outbreak areas,

e An assessment of short and long-term risks of control measures for adult Wallum
Sedgefrogs and their tadpoles,

e Measures to reduce or avoid the identified risks to Wallum Sedgefrog if unacceptably high
including alternative control measures (if available),

e A schedule outlining the implementation of control measures which, where possible, should
implemented within two months of a triggering event (unless otherwise justified within the

plan),

e Factors which may limit weed control success or timing (e.g., rainfall, strong wind and/or
presence surface water in frog breeding areas),

e Triggers for further control action and completion criteria, and

e Any additional monitoring (beyond that described in Section 5.4) to document success or
trigger further control actions.

Weed control plans will be developed in conjunction with, or reviewed by, the acid frog
specialist (see Section 7.1). Weed control will be implemented until monitoring has
demonstrated the absence of weeds for a period of 24 months Where necessary, additional
weed control plans may be developed, or existing plans updated.

3.6 POLLUTANTS

With the exception of the sand delivery pipeline, all construction activities and airport operation
will be separated from offset areas by (i) the installation of a low-permeability liner underneath
the new runway, (ii) construction of the northern perimeter drain and associated cut-off wall
south of proposed offset areas (see Section 8.15.3 in Chapter B8 of the SCAEP EIS for details),
and iii) the existing drain along the western boundary of the WHMA (see Figure 2.3). Movement
of pollutants/contaminants east- and northwards from the runway construction and operation
will therefore be largely eliminated.

The construction and operation of the sand delivery pipeline will include monitoring and
maintenance to reduce the risk of failure (outlined in the SCAEP EIS), and heavy machinery
used to construct pipelines will be prohibited from operating/entering heath vegetation in the
WHMA or Vegetation Management Area A. The risk of adverse impacts to the WHMA and
Vegetation Management Area A is therefore small.

In the unlikely event of a significant spill/leakage event (> 400 L) within 100m of the WHMA
or Vegetation Management Area A, targeted monitoring of contaminants/pollutants will be
undertaken at existing ground water monitoring sites in and adjacent offset areas to assess
possible impacts on ground water quality. Depending on monitoring results, construction of
ponds may be delayed to allow remediation of affected areas. If remediation isn’t possible or
practical, offsets will be created elsewhere (see Section 6.2 for details of contingency
measures).

3.7 ONGOING MANAGEMENT ACTIONS

Dense regrowth of Melaleuca quinquenervia may reduce the amenity of wet heath/sedgeland
habitat for Wallum Sedgefrogs, particularly when trees become taller (>2 m height).
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Maintenance of vegetation surrounding the Wallum Sedgefrog breeding ponds within the
WHMA and Vegetation Management Area A will therefore be required on an ongoing basis.

Woody regrowth within areas of Wallum Sedgefrog habitat will be managed using the same
approach currently used to limit vegetation height within the WHMA for the purposes of aircraft
safety (i.e., occasional cut-stump removal of Melaleucaand Eucalyptus regrowth and infrequent
slashing of vegetation to a height of 0.4 m or higher). While likely to result in some mortality
of frogs, existing practices for control of woody vegetation are unlikely to pose a significant
threat to Wallum Sedgefrog numbers at SCA as cut-stump removal and slashing would occur
during dry periods when Wallum Sedgefrogs are more likely to be sheltering at the base of
sedges. This view is supported by the persistence and abundance of Wallum Sedgefrogs within
the WHMA during EIS surveys as well as the presence of wallum sedgefrogs within areas of
slashed heath elsewhere on the Sunshine Coast (see EcoSmart Ecology 2012). To ensure future
impacts on Wallum Sedgefrog are avoided, vegetation control within the WHMA and Vegetation
Management Area A will occur during dry periods when sedgefrogs are unlikely to be active
and sitting out on vegetation, and only if approved by the acid frog specialist (see Section 7.1).
Recommendations regarding management of vegetation will be provided in the annual Acid
Frog Monitoring Report (see Section 8.0, below) which will include:

e A map showing areas requiring slashing and/or removal of woody regrowth,

e Specific recommendations regarding the type of control necessary (manual removal of
emergent regrowth and/or slashing), and

e Specific direction regarding control methods, including the timing and height of slashing.
If slashing is required, it will not occur during wet conditions.

Recommendations regarding vegetation management will be implemented within six months
following the submission of the annual monitoring report (subject to suitable weather
conditions or other constraints imposed by the acid frog specialist).

3.8 SCHEDULE AND TIMING

Breeding ponds will be constructed, after the completion of clearing works and the
dredging/placement of sediment for the new runway. Delaying the establishment of the Wallum
Sedgefrog breeding ponds until this time, has a number of advantages, including:

e Facilitating the collection of additional groundwater data to inform pond construction and
design (under wetter conditions than the 2016/17 wet season, when there was no
recruitment of Wallum Sedgefrogs at SCA due to poor rainfall [EcoSmart Ecology, 2017b]),

e Allowing sufficient time to develop/finalise a detailed pond construction plan including
detailed design drawings (taking into account soil and groundwater data from dry and wet
years),

e Allowing agreements with Air Services Australia regarding the tenure and future
management of land at SCA to be finalized before ponds are constructed,

e Helping avoid/reduce disturbance of the Eastern Ground Parrot (a conservation significant
species listed as Vulnerable under state legislation, which occurs within the WHMA) during
this species’ breeding season (see Ecomsart Ecology, 2017a for details), and
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e Reducing interaction with ancillary pipeline dredging works, thereby avoiding/reducing
short-term residual impacts of construction (specifically noise and light pollution) on offset
habitat during construction of the runway.

Delaying the construction of ponds is unlikely to jeopardise the persistence/viability of Wallum
Sedgefrog populations at or adjacent SCA either, as the 1.67 ha of habitat being lost is not
considered critical to the survival of Wallum Sedgefrog populations at SCA or nearby Mt Coolum
National Park (see Ecosmart Ecology, 2014).

It is expected that construction of ponds (including planting of sedges) will be completed within
three months. Establishment works (watering and weed surveillance/control) will be
undertaken to support the establishment of vegetation in and around ponds for 12 months or
longer if required (to account for the influence of rainfall/drought on the establishment and

persistence of vegetation).

The time to successful offsetting (following the construction of ponds) is likely to be 10 years,
although a conservative 20 years has been applied in offset calculations (see Appendix B).

A summary of offset timing is provided in Table 3.2.

Table 3.2. Anticipated pond design and site preparation timing

Action

Timing Requirement

Timing according to
current development
schedule

Finalise agreement with Air Services
Australia regarding tenure and future
management of offset areas

Prior to clearing

Before June 2018 or SCAEP
clearing (whichever occurs
first)

Weed control: baseline weed
mapping

30t July 2018 or prior to SCA

EP clearing (whichever occurs

first).

Gather additional groundwater data
to better inform pond design (i.e.,
pond depth/bathymetry)

Continuous until 1 week prior
to commencing ground water
analysis

Nov 20176 - June 2018

Analyse and evaluate groundwater
data to determine appropriate pond

To be completed 30 days prior
to commencing pond

(pre pond construction)

days prior to pond construction

depth for inclusion in detailed pond construction July 2018
design.

Develop pond design and

construction plan for the SCA August/September 2018
Weed control: follow-up weed control | Completed no less than 30 August/September 2018

Commence and complete
construction of ponds (in accordance

After sand delivery pipeline
decommission and outside

After December 2018 and

with the pond design and Ground Parrot breeding period before August 2019
construction plan) (Aug — Nov).
Plant/stock constructed ponds with Immediately following pond Before August 2019
sedges earthworks

Ongoing following pond Ongoing, commencing six
Weed control construction months after completion of

baseline mapping
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4.0 ENVIRONMENTAL OUTCOMES/COMPLETION CRITERIA

4.1 OBIJECTIVE

The objective of this plan is to create 2.3ha of like-for-like (or better), self-sustaining Wallum
Sedgefrog habitat to offset the loss of 1.67ha from the SCA. The proposed offset exceeds the
minimum offset requirements based on the EPBC offset calculator guide.

4.2 COMPLETION CRITERIA

The success of offsets provided under this plan will be evaluated using measurable Completion
criteria, as detailed in Table 4.1.

Baseline data collected during EIS surveys reflect Wallum Sedgefrog habitat values under
unusually wet conditions (Section 2.1) and do not account for variation in Wallum sedgefrog
abundance and recruitment in response to climatic variation (e.g., lower recruitment and
abundance in years with below-average rainfall). Reliance on EIS data for defining measurable
performance targets is therefore problematic. To account for variation in Wallum Sedgefrog
recruitment and abundance in response to variable rainfall, the performance of offset areas will
be compared with reference sites both within and outside of the SCA (see Section 4.3). This
approach will allow the performance of constructed ponds to be evaluated more fairly under a
range of climatic conditions (i.e., in years with below-average, average and above-average
rainfall).

Table 4.1. Offset Completion Criteria

No. | Performance Area Completion Criteria (measurable and reportable
targets)
1 Security and protection of | ¢ The offset area is legally secured in perpetuity.
offset areas e The air-side perimeter fence is completed and inspected

daily for breaches.

e Signs are placed every 50m around the perimeter of the
WHMA and Vegetation Management Area A to prevent
unauthorised access.

2 Water Chemistry e  Water pH values within constructed ponds are within the
range recorded at reference sites*.

e Turbidity values within constructed ponds are within the
range recorded at reference sites*.

e  Conductivity/salinity levels within constructed ponds are
within the range recorded at reference sites*.

e Tannin staining (tannic acid equivalents mg/L) at created
ponds are within the range recorded at reference sites*.

e The salinity of perched groundwater does not consistently
exceed levels recorded within the SCA prior to construction
of the SCAEP by more than 20%.

3 Hydroperiod e Hydroperiod of constructed ponds comparable with that of
reference sites.

e Constructed ponds hold water long enough to support
recruitment of Wallum Sedgefrogs when conditions are wet
enough to support recruitment of Wallum Sedgefrogs at
reference sites.
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No. | Performance Area Completion Criteria (measurable and reportable
targets)

4 Vegetation Vegetation cover within and around constructed ponds suitable
for Wallum Sedgefrog and comparable with reference sites, as
indicated by:

e A predominance of upright terete sedges (>50% of
vegetation cover) and/or

e % cover/density of upright sedges at constructed ponds
within the range recorded at reference sites.

e Vegetation in and around constructed ponds remains free
of non-native and native weed species (including declared
pest plants) until monitoring is completed.

5 Predatory Fish Ponds remain free of fish predators (particularly Gambusia
holbrooki) or do not support fish predators at densities higher
than reference sites known to support successful recruitment of
Wallum Sedgefrogs.

6 Wallum Sedgefrog Abundance of Wallum Sedgefrogs at constructed ponds within
abundance the range recorded at reference sites under suitably wet
conditions (see Section 5.2).
7 Wallum Sedgefrog Constructed ponds known or likely to support recruitment (as
recruitment evidenced by the presence of metamorphs and/or late stage

tadpoles with surface water still present) in direct proportion to
the number/proportion of reference sites known or likely to
support recruitment under suitably wet conditions (i.e., with
sufficient rainfall to support breeding).

Recruitment is key to self-sustaining Wallum Sedgefrog habitat,
and if this criteria is demonstrated then it is assumed all other
success criteria have been met.

8 Need for ongoing Constructed ponds continue to provide breeding habitat for
intervention/management | Wallum Sedgefrogs without any further
intervention/management other than ongoing control of woody
regrowth.

9 Area of offset habitat The area of breeding habitat created within offset areas is 2.3
ha or greater.

*Reference sites include areas of retained habitat within the SCA and sites outside of the SCA known to support
successful recruitment of Wallum Sedgefrogs.

If monitoring indicates that the completion criteria cannot be met by the end of the life of the
approval, the Department of Environment and Energy will be contacted promptly. In this
instance, a new offset will be proposed to address the project’s impact on Wallum Sedgefrog
habitat.

4.3 REFERENCE SITES

To help gauge the success of constructed ponds, six reference sites have been established
within areas of Wallum Sedgefrog habitat inside and outside of the SCA. Four are located in
retained habitat within the WHMA while two are located approximately 14km south at
Mooloolah River National Park. Mooloolah River National Park has been selected for its access
and proximity, known sizeable breeding populations of acid frog species, and has been used to
monitor Wallum Sedgefrog numbers in the past (see Lowe, et a/2013, 2016). Data collected
from reference sites will be compared with data from constructed ponds to determine the
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success (or otherwise) of constructed ponds in meeting the completion criteria identified in
Table 4.1 above.
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5.0 MONITORING

A detailed monitoring program will be implemented to determine whether the objectives of this
OMP are met and assess if corrective actions are required. This program will include monitoring
of ground water levels, surface water levels (pond hydroperiod), water quality, vegetation
cover, weeds, and Wallum Sedgefrog abundance and recruitment success. Monitoring will occur
within offset areas as well as reference sites identified in Section 4.3. The location of monitoring
sites within the SCA is illustrated in Figure 5.1.

All monitoring actions will be carried out annually until the completion criteria have been met
(hereafter referred to as the ‘maintenance period’), with vegetation, weeds, groundwater
quality, and Wallum Sedgefrog monitoring to occur once every five years thereafter until end
of approval (June 2046), hitherto referred to as the ‘off maintenance’ period. If monitoring
during the ‘off-maintenance’ period shows deviation from completion criteria, monitoring will
become annual again until the completion criteria is met for a further five consecutive years.
Table 5.1 provides a summary of monitoring actions, schedule and timing.

5.1 WATER MONITORING

5.1.1 Ground and surface water level monitoring

Monitoring Objective: (1) To determine whether the hydroperiod of constructed ponds is
comparable with that with that of reference sites, and (2) to collect data on groundwater levels
informing pond design (depth).

Performance Indicator: Groundwater levels and pond hydroperiod in offset areas is broadly
consistent with that of reference sites in years with near-average or above average rainfall.

Ground and surface water levels will be monitored using capacitance water level loggers set to
record water levels on hourly basis. Capacitance logger locations will include:

e Groundwater level monitoring wells at six sites previously established within the SCA (see
Section 2.2 and Figure 5.1). These locations have been strategically selected to record
data from retained habitat (for comparison with newly-created habitat), within proposed
offset areas (to determine appropriate pond design/depth) and within proximity to the
proposed runway (to detect possible draw-down or increased salinity impacts resulting from
construction of the new runway),

e Six surface water loggers located in proximity to each reference site (i.e., four in the WHMA
and two at Mooloolah River NP),

e Surface water loggers at no less than 50% of constructed ponds (once constructed) within
the SCA (up to a maximum of ten ponds). Pond selection will consider spatial location and
pond design (i.e., large and small ponds).

The depth of created ponds without loggers will be recorded manually during adult and
recruitment Wallum Sedgefrog surveys. Data from groundwater/pond hydroperiod loggers will
be included within the annual Acid Frog Monitoring Report.
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Vegetation Management Area A

Size, number and location of offset ponds confirmed in the
Pond Design and Construction Plan. Frog and surface water
(quality and hydroperiod) monitoring to commence at each
offset pond following construction.

Legend

Future aural census point (indicative only) =T Yscaep footprint

Future surface water logger (indicative only; 50% ponds - max :_ J' Wallum Heath Management Area
10) -

Existing Ground water logger

Offset pond (indicative only)
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Table 5.1. Summary of monitoring actions and timing

e  Monitor changes
in ground water
levels affecting
surface water
expression and
pond
hydroperiod.

Monitoring Management Parameter/s Where Commencing Schedule/Frequency* Further
activity needs/ questions measured Maintenance Off-maintenance details
addressed

Ground water | e  Acquire data on | Depth to ground Six sites in/adjacent | Four groundwater loggers | ¢ Data recorded No longer needed, Section
level groundwater water to offset areas and | were installed in Nov/Dec hourly. other monitoring 5.1.1
monitoring levels to inform at (one) reference 2016 or earlier, two e Loggers actions (e.g., Wallum

pond design site (within WHMA). | installed in Jul 2017. checked and Sedgefrog and

(depth) to maintained on | vegetation surveys)

ensure quarterly basis. | sufficient to maintain

constructed offset integrity.

ponds intersect

groundwater.
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Monitoring Management Parameter/s Where Commencing Schedule/Frequency” Further
activity needs/ questions measured Maintenance Off-maintenance details
addressed
Surface water | e Determine pond | Depth and persistence | e  Four reference Surface water loggers | ¢ Data recorded Surface water depth Section
level hydroperiod of surface water. sites within the were set up at each hourly. measurements taken at | 5.1.1
monitoring under varying WHMA. of the six reference e Loggers frog monitoring
(hydroperiod) conditions in e Two reference sites late 2016. checked and locations (i.e., transects
offset areas and sites within Loggers will be maintained on | through
reference sites. Mooloolah installed at offset a quarterly retained/control
e Acquire data on River NP. ponds upon basis. habitats and
pond e Atleast 50% of completion of constructed ponds)
hydroperiod to pond earthworks. while engaged in
ascertain the constructed in adult/recruitment
likelihood of offset areas surveys.
successful (uptoa Detailed logger of
reproduction in maximum of 10 water no longer
constructed ponds). needed as other
ponds and monitoring actions are
reference sites. sufficient to
demonstrate ongoing
hydroperiod success.
Ground water | Identify any long- Conductivity/ Six sites in/adjacent | Four groundwater loggers | Data recorded Once every five years Section
quality term increases in salinity to offset areas and installed in Nov/Dec 2016 | hourly, checked and 5.1.2.
groundwater salinity at (one) reference or earlier, two installed in | maintained quarterly
resulting from site (within WHMA). | Jul 2017.
construction of the
SCAEP.
Surface water | Ensure water quality | pH, tannin-staining, Six reference Monitoring of e During each Once every five years Section
quality within offset ponds salinity, turbidity and sites: four reference sites Wallum 5.1.2.
is comparable with nitrates. within the commenced late Sedgefrog
reference sites WHMA and two 2017. survey.
supporting breeding at Mooloolah Monitoring of water e During
of Wallum River National quality in offset maintenance
sedgefrogs. Park. ponds will commence and download
All ponds once ponds are of water
constructed in constructed. loggers (subject
offset areas. to surface
water)
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Monitoring Management Parameter/s Where Commencing Schedule/Frequency” Further
activity needs/ questions measured Maintenance Off-maintenance details

addressed
Wallum Determine the Abundance of adult e Six reference Monitoring of Adult surveys Two adult surveys Section
Sedgefrog relative abundance and juvenile/ sites, four in reference sites conducted twice conducted during one 5.2
adult of Wallum recently- the WHMA, two occurred in summer each summer wet summer wet season
abundance Sedgefrogs offset metamorphosed at Mooloolah of 2016/17 but was season (Oct-April) period once every five

ponds and reference | wallum Sedgefrogs. River NP. not undertaken in provided conditions | years

sites. e Areas of 2017/18. Monitoring | are suitable for

habitat being to recommence in detection of Wallum
lost (prior to 2018/19. Sedgefrogs.

Wallum If Wallum Presence of construction). Recruitment surveys | Recruitment surveys to
Sedgefrog Sedgefrogs metamorphs and/or e All ponds Surveys of offset to occur 4-6 weeks occur 4-6 weeks after
recruitment successfully advanced tadpoles constructed in ponds will begin once | after each adult each adult survey.

breed/recruited (with sufficient surface offset areas. construction of ponds | survey (subject to

water to complete is complete. maintenance of surface
development) water)

Vegetation Ensure Height, species e At each of the Vegetation e Once each Once every five years, Section
Monitoring establishment of composition and six reference monitoring at summer following the wet 5.3

suitable vegetation percentage cover of sites used for reference sites will following the season.

(terete sedges and
other wet heath
species) in and
around constructed
ponds.

vegetation in and
around ponds.

Wallum
Sedgefrog
monitoring.
e Atall offset
ponds.

commence during
summer 2018/19,
Vegetation
monitoring will
commence at offset
ponds immediately
after the completion
of offset ponds.

wet season at
reference sites.
e Once each
summer at
offset ponds
following the
wet season
(quarterly
condition
checks within
24 months after
planting).
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Monitoring Management Parameter/s Where Commencing Schedule/Frequency” Further
activity needs/ questions measured Maintenance Off-maintenance details
addressed
Weed Identify and control e  Existing/current e  Throughout the | Baseline survey and weed | Biannual in the 24 Once every five years. Section
Monitoring weed outbreaks in weeds present WHMA and map conducted prior to months following 5.4
and around ponds and their extent, Vegetation 30 July 2018 or SCAEP completion of pond
constructed in offset | ¢  New weed Management clearing (whichever earthworks; annual
areas. infestation. Area A occurs first). thereafter.
e Increasesin
existing weed
infestations.

#Maintenance period = the period until completion criteria are achieved; off-maintenance period = the period from success until end of approval (30 June 2046)
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Timing and Frequency: Groundwater and surface water monitoring at reference sites has
already commenced. Groundwater monitoring has also commenced at offset sites, and surface
water monitoring in offset ponds will begin once pond construction is complete. Water loggers,
which operate continuously, will be checked and maintained quarterly until completion criteria
have been achieved. Other monitoring actions (e.g., acid frog monitoring, vegetation
monitoring) will be sufficient to ensure ongoing value of offset areas until end of approval
(2046).

Risks. Accurate monitoring of water levels may be jeopardised if loggers are damaged or
become inoperable.

Mitigation: Quarterly downloads will allow logger condition to be checked. Loggers damaged
or no longer operational will be replaced/repaired within 20 working days, subject to logger
availability and suitable conditions.

5.1.2 Surface and ground water quality monitoring

Monitoring Objective: (1) To demonstrate surface water chemistry in constructed ponds is
consistent with Wallum Sedgefrog breeding habitat, and (2) to identify any adverse impacts on
ground and/or surface water quality in retained and/or offset habitat from the SCAEP.

Performance Indicator. (1) Surface water chemistry parameters (pH, turbidity, tannin-staining,
conductivity/salinity, nutrient levels) in constructed ponds is within the range recorded within
existing Wallum Sedgefrog breeding habitat at reference sites (including areas of existing
habitat within the SCA prior to construction of the new runway, and reference sites outside of
the SCA), and (2) the salinity of perched groundwater does not consistently exceed levels
recorded within the SCA prior to construction of the SCAEP by more than 20%.

The amenity of artificial breeding habitat for Wallum Sedgefrogs will depend on surface water
quality within ponds, in particular pH and tannin-staining levels (with low pH and heavy tannin-
staining limiting competition with ecologically-similar sibling species). Surface water quality
(pH, tannin-staining, turbidity, nitrates and salinity) will therefore be monitored at each
constructed pond as well as reference sites within and outside the SCA. Monitoring ground
water for salinity will also help to ensure mitigation measures aimed at avoiding impacts on
groundwater salinity north of the new runway (identified in the EIS) are effective.

Measurement and analysis of water chemistry will be undertaken during Wallum Sedgefrog
monitoring surveys and, providing surface water is present, while downloading data from
capacitance water loggers. Groundwater and surface quality water monitoring will continue
until constructed ponds support successful recruitment of the Wallum Sedgefrog and all
completion criteria have been achieved. Ongoing monitoring will occur at 5 year intervals
following this until the end of the life of the approval.

Risks: None. Measurement of water quality requires the presence of ground and/or surface
water. Prolonged dry spells may limit access to surface and/or ground water, therefore reducing
the frequency of surface and groundwater sampling.

Mitigation: None possible, as the availability of surface and ground water is dependent on
rainfall.
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5.2 WALLUM SEDGEFROG MONITORING PROGRAM

Monitoring Objective: To (1) determine the presence and abundance of Wallum Sedgefrogs at
offset ponds, and (2) document breeding and successful recruitment of Wallum Sedgefrogs
within constructed ponds under suitably wet conditions, and (3) determine the presence, or
otherwise, of predatory fish species within constructed ponds.

Performance Indicators: (1) Wallum Sedgefrog abundance comparable with or greater than
that at reference sites, (2) successful breeding within constructed ponds as indicated by the
presence of juvenile Wallum Sedgefrogs or late stage tadpoles (while ponds continue to hold
sufficient water to allow late stage tadpoles to complete their development), and (3) exotic
predatory fish (Gambusia holbrooki) absent or rarely present at very low densities (e.g., after
extreme rainfall events, when predatory fish may temporarily colonise constructed ponds and
areas of retained habitat in the WHMA) .

Adult and Metamorph Surveys

Targeted surveys will be undertaken to assess the abundance of Wallum Sedgefrogs at
constructed ponds and reference sites within and outside the SCA (see Section 4.3 for location
of monitoring sites). Surveys to determine the abundance of Wallum Sedgefrogs will be
undertaken within 14 days after heavy rainfall resulting in inundation of breeding habitat in
spring, summer or autumn.

Monitoring of Wallum Sedgefrog abundance in offset areas will commence in summer wet
season (Oct-April) following the construction of ponds. Created ponds are likely to be smaller
in extent than reference sites (particularly those within the National Park) and therefore
sampling will use slightly different methods.

Monitoring of Wallum Sedgefrog abundance at reference sites, which was undertaken during
the 2016/17 wet season and will recommence in 2018/19, will be assessed by means of:

e Nocturnal counts of animals seen along 2m-wide x 50 m long strip transects, and

e Five-minute point counts of individuals heard calling within a 30m radius of the start and
end points of each transect.

Where 50m transects are not possible at constructed ponds due to size limitations, the
abundance of adult, sub-adult and recently-metamorphosed Wallum Sedgefrogs at each pond
will be assessed by means of:

e Nocturnal counts of animals seen around the perimeter of ponds,

e Nocturnal counts of animals seen along a 2m-wide strip through the middle of each pond,
and

e Five-minute counts of calling individuals heard within a 30m radius of the centre of each
pond.

Searches at both constructed ponds and reference sites will be timed to estimate frogs detected
per minute and allow data comparison.

Recruitment Surveys
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Provided surface water persists, surveys for recruitment (targeting tadpoles/metamorphosing
frogs) will be undertaken 4-6 weeks after heavy rain (sufficient to inundate ponds and stimulate
breeding) in spring, summer or autumn.

Areas of surface water within constructed ponds and control sites will be dip-netted for tadpoles
and the identity and age (developmental stage) of tadpoles recorded. To allow comparison
between sites, dipnet surveys will be timed (so that the abundance of tadpoles can be
expressed as numbers captured/unit time). A maximum of 20 minutes will be spent surveying
tadpoles at each pond/site surveyed. The presence and relative abundance of exotic predatory
fish (e.qg., Gambusia holbrooki) will also be recorded during this work.

Timing and Frequency: Monitoring of Wallum Sedgefrog abundance and recruitment success
at reference sites has already commenced. Additional work is also planned in areas of lost
Wallum Sedgefrog habitat (in the south of the WHMA) in order to gather additional baseline
data on frog abundance and recruitment success in these areas prior to clearing (if possible).

The timing and number of surveys undertaken annually will depend on rainfall and detectability
of target species during surveys. Under favourable conditions (i.e., with median or above-
median wet season rainfall), nocturnal surveys targeting adult frogs would be carried out twice
a year after heavy rain, with follow-up surveys targeting tadpoles/metamorphosing froglets 4-
6 weeks later. Under drier conditions (i.e., with below-median wet season rainfall), survey
opportunities may be limited and the number of monitoring surveys reduced however at least
one Wallum Sedgefrog targeted survey event (including follow-up recruitment) will occur
annually.

Annual monitoring to determine the success of artificial breeding habitat (as described above)
will continue until constructed ponds support successful recruitment of the Wallum Sedgefrog.

Monitoring of artificial breeding habitat may also be discontinued if, despite suitable rainfall,
ponds fail to support recruitment of these species and corrective actions have been
implemented without success. If this occurs, the failed offset will be declared to the Department
of Environment and Energy as mentioned in Section 4.2.

Once offset success has been achieved, acid frog surveys (adult abundance and recruitment)
will occur every five years.

Risks: (1) A lack of rainfall may delay or inhibit Sedgefrog monitoring in years with below-
average rainfall, (2) restrictions on air-side! access at SCA may on occasion prevent surveys
from being conducted within 14 days of rainfall, and (3) delayed procurement of monitoring
services may also limit opportunities for survey under suitably wet conditions, particularly in
years with poor rainfall.

Mitigation: (1) Monitoring of other environmental parameters (e.g., vegetation growth and
weed abundance) will ensure the offset area continues to improve toward future quality until
suitable conditions for Wallum Sedgefrog survey are met, (2) the SCA will ensure protocols are
developed and resources provided to facilitate access to monitoring sites within 24-48 hours of
notice, and (3) procurement of monitoring services will be finalised prior to the 30™ of

1 Airside is a federally restricted space and, in addition to access notification, requires detailed background checks
or supervision.
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September each year and include all works/reporting over the forthcoming monitoring period
(through to June the following year).

5.3 VEGETATION MONITORING

Monitoring Objectives: To ensure native vegetation suitable for Wallum Sedgefrog breeding
habitat establishes at offset sites.

Performance Indicator: Dense to mid-dense cover of native sedges established in and around
constructed ponds, with density of vegetation cover comparable with that at reference sites
within retained habitat at SCA and/or reference sites outside the SCA.

Vegetation monitoring will be conducted to assess the establishment of native sedges, and
other suitable wet heath vegetation at constructed ponds. For comparative purposes, and to
document success, the monitoring will include sampling of vegetation cover within retained
Wallum Sedgefrog habitat at the SCA and reference sites outside the SCA (see Section 5.2 for
the location of monitoring sites). Vegetation monitoring will include the collection of data on:

e Vegetation density/cover and height at constructed ponds and reference sites,
e Plant species present at constructed ponds and reference sites, and
e The presence of weed species and their density.

Timing and Frequency: Monitoring of vegetation at reference sites will commence in 2018 and
occur annually, at the end of the wet season (April-June). Monitoring of vegetation at offset
ponds will commence following completion of pond construction and continue until completion
criteria have been met. In the first 12 months following planting, vegetation at constructed
ponds will be checked quarterly to ensure plantings establish successfully as well as identify
the need for any corrective actions (e.g., increased watering, replacement of plants, and/or
weed control). Thereafter vegetation monitoring at constructed ponds will occur annually at
the end of the wets season (April-June). After completion criterion are met, vegetation
monitoring will occur every 5 years until the end of the life of the approval. If this criterion is
no longer met at some stage of the approval, appropriate corrective actions will be
implemented and monitoring will become annual again until the completion criteria is met for
a further two consecutive years.

Risks: There are no foreseeable risks associated with the successful completion of vegetation
monitoring.

Mitigation.: Supplementary planting/watering will be triggered if (1) after 24 months from
planting sedge cover is less than 50% compared to retained habitats and reference sites, and
shows little sign of improving, and/or (2) a stochastic event (e.g., drought) causes sedge death
reducing cover to less than 50% of retained habitats and reference sites. If the establishment
of native vegetation at constructed ponds is compromised by weeds, weed control measures
will be implemented to address this.

5.4 WEED MONITORING

Monitoring Objective: To ensure weeds do not reduce the quality of Wallum Sedgefrog habitat
or compromise the establishment of native vegetation within constructed ponds .
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Performance Indicator. Constructed ponds, the WHMA and Vegetation management area A
within the SCA remain free of weed species (both native and/or exotic).

Weed monitoring actions will include:

e Weed surveys and production of a baseline map showing the extent and density of existing
weed infestations within and adjacent (100m buffer) to the WHMA and Vegetation
Management Area A prior to the 30" July 2018 or commencement of SCAEP clearing
(whichever occurs: see Section 3.5 for details).

e Targeted weed surveys undertaken twice each year, commencing approximately six months
after baseline surveys, and continuing for 24 months after the completion of pond
construction,

e Annual targeted weed surveys commencing 24 months after completion of pond
construction and continuing through until pond completion criteria have been met,

e Once pond completion criteria have been met, targeted weed surveys will occur once every
five years. The frequency of weed monitoring after completion criteria are met may be
increased if weeds subsequently establish in offset areas or areas of retained habitat, and

e A risk assessment of the potential impact/spread into retained and created Wallum
Sedgefrog habitats for any new weed species detected during the monitoring. These will
be subject to control measures and triggers outlined in Section 3.5.

The risk posed by new weeds/weed infestations to Wallum Sedgefrog habitats will be evaluated
by comparing monitoring data with mapping from baseline and previous monitoring surveys
showing the location and extent of weed infestation within the WHMA and Vegetation
Management Area A.

Weed monitoring will consider not only exotic species, but also invasive native species which
may reduce the amenity of constructed ponds for Wallum Sedgefrogs (see Section 3.5.1 for
further details). Detected weed species/infestations will be controlled according to the triggers
and methods outlined in Section 3.5.

Timing and Frequency: The risk of weed infestation or expansion within the SCA is greatest in
the period following soil surface disturbance, and as such targeted weed monitoring will be
undertaken biannually in the 24 months following Wallum Sedgefrog pond creation, or in the
unlikely event that fire affects vegetation. In subsequent years, weed monitoring will be
undertaken annually. More frequent monitoring in high risk areas such as tracks are not
necessary as offset ponds will be buffered from weeds by the surrounding native vegetation
mosaic.

Risks. There are no foreseeable risks associated with weed monitoring, though the
establishment of weeds within constructed ponds may compromise the establishment of native
vegetation in offset areas for Wallum Sedgefrog.

Mitigation: Biannual monitoring when ponds are at most risk from weed invasion (i.e., after soil
disturbance, before native vegetation has become established) will ensure outbreaks are
quickly detected, even if initially underestimated. Stubborn weeds, or weeds that are spreading
rapidly, will trigger the preparation and implementation of a weed control plan (see Section
3.5).
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5.5 DATA MANAGEMENT

Data from monitoring actions (i.e., ground and surface water monitoring, vegetation
monitoring, weed monitoring and Wallum Sedgefrog monitoring surveys) will be collated and
stored in an electronic (Excel or Access) database maintained by the rehabilitation consultant
(see Section 7.1). Databases will be updated regularly, after each monitoring event, and
updated copies sent to the approval holder for safe-keeping and review. Copies of the
database(s) will be provided to DEE upon request. Relevant data will be included in the annual
Acid Frog Monitoring Report and provided to DEE (see Section 8.1.3).
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6.0 RISK ASSESSMENT AND CONTINGENCIES

6.1 RISK ASSESSMENT

6.1.1 Risk Assessment Framework

Residual risks associated with offsetting the loss Wallum Sedgefrog habitat at SCA were
assessed using the risk assessment framework shown in Table 6.1. With this framework, risks
are categorised by qualitative measures of likelihood and the severity of their consequences as
described in Table 6.2.

Table 6.1. Risk framework

Consequence
Minor Moderate High Major Critical
3 Highly Likely Medium High High
._g Likely Low Medium High High
@ | Possible Low Medium Medium High
= | Unlikely Low Low Medium High High
Rare Low Low Low Medium High

Table 6.2. Likelihood and consequence

Qualitative measure of likelihood (how likely is it that this event/circumstances will occur
after management actions have been put in place/are being implemented)

Highly likely Is expected to occur in most circumstances

Likely Will probably occur during the life of the project

Possible Might occur during the life of the project

Unlikel Could occur but considered unlikely or doubtful
g May occur in exceptional circumstances

Qualitative measure of consequences (what will be the consequence/result if the issue
does occur)

Minor Minor risk of failure to achieve the plan’s objectives. Results in short term delays to
achieving plan objectives, implementing low cost, well characterised corrective
actions.

Moderate Moderate risk of failure to achieve the plan’s objectives. Results in short term delays

to achieving plan objectives, implementing well characterised, high cost/effort
corrective actions.

High High risk of failure to achieve the plan’s objectives. Results in medium-long term
delays to achieving plan objectives, implementing uncertain, high cost/effort
corrective actions.

Major The plan’s objectives are unlikely to be achieved, with significant legislative,
technical, ecological and/or administrative barriers to attainment that have no
evidenced mitigation strategies.

The plan’s objectives are unable to be achieved, with no evidenced mitigation
strategies.
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6.1.2 Risk Assessment

The offsets prescribed in this document are located within the area evaluated during the EIS.
A variety of potential impacts to Wallum Sedgefrog values were considered during the EIS
and deemed negligible or adequately mitigated (see Section 1.0). Negligible or appropriately
mitigated impacts are not re-assessed here and this assessment considers only specific risks
relevant to offset delivery. Residual risks take into consideration triggers and corrective
actions for offsetting the loss of Wallum Sedgefrog habitat at SCA, as identified in Table 6.2
below.

Any reference to monitoring actions, investigations and devising corrective actions in Table
6.2 must be carried out be a suitably qualified expert in acid frog ecology.

EcoSmart Ecology Page 38



2011/5823 Sunshine Coast Airport Extension - Wallum Sedge Frog Offset Management Plan

Table 6.3. Risk Assessment to offset delivery (including triggers and corrective actions).

Threat event or
circumstance

Relevant management

Residual risk

Trigger detection and

Feasible/effective corrective

Timing

of suitable pond
depth compromised
from logger failure

and replaced/repaired as
required

during quarterly downloaded and
maintenance

measures L C RL monitoring activity/ies actions?
Failure to legally Negotiate formal agreement Rare | High | Low | No agreement is reached or e Delay clearing of Wallum Offset land to be secured
secure approved with relevant parties to legally entered into with respect to the Sedgefrog habitat until formal |prior to commencement
offset site(s). secure proposed offset sites. tenure of offset properties agreement is reached of SCAEP clearing.
identified in the OMP, prior to regarding the tenure of
the commencement of works. proposed offset sites.
e Delay clearing if no agreement
is reached until alternative
offset site(s) have been
secured and revise OMP to
reflect changed circumstances.
Submit revised OMP to DEE for
approval.
Legislative reform Assess implications of Rare | High | Low | Tenure for conservation of offset | ¢  Delay clearing until an Offset land to be secured
prejudices proposed | impending legislative reform sites is jeopardised by impending exemption from legislative prior to commencement
tenure for legally securing tenure for legislative reform. reforms is secured. of SCAEP clearing.
arrangements for conservation. o Delay clearing if an exemption
offset properties. cannot be secured, secure
alternative offset site(s) and
revise OMP to reflect changed
circumstances. Submit revised
OMP to DEE for approval.
Existing soil and Confirm that soil and Rare | High | Low | Sails rich in clay (>5% clay N/A as preconstruction N/A. Actions already
groundwater groundwater conditions in content) investigations indicate soil and completed.
conditions in offset proposed offset areas are Groundwater levels remain ground water conditions suitable for
areas are unsuitable | suitable for the creation of below 1 m (BGL) during wet the creation of Wallum Sedgefrog
for the creation of Wallum Sedgefrog breeding season breeding habitat.
Wallum Sedg_efrog habitat, p_rior to clearing and Groundwater pH >5, saline (> 1
breeding habitat. construction works. ppt), and/or not heavily tannin-
stained
Accurate prediction Loggers monitored quarterly Rare | High | Low | Logger malfunction identified Loggers replaced/repaired. Loggers replaced within

20 working days (subject
to logger availability).
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Threat event or

Relevant management

Residual risk

Trigger detection and

Feasible/effective corrective

Timing

circumstance measures L C RL monitoring activity/ies actions”
Offset site values Ensure the implementation of | Rare | High | Low | Corrective actions will be Investigate why pond e  Trigger detection and
are compromised by | impact mitigation measures implemented if monitoring data completion criteria have not requirement for
development outlined in the SCAEP EIS, shows the following: been met and, if possible, investigation
impacts on and successfully avoid o Surface water pH within address the factor(s) identified in annual
groundwater, adverse impacts on areas of created artificial underlying pond failure. acid frog monitoring
surface water groundwater conditions, pond acid frog habitat exceeds If the factor(s) underlying report.
and/or pond hydroperiod and surface 5.0%. pond failure cannot be  Investigations into
hydroperiod. water quality within offset o Salinity of surface water and determined or addressed, the cause(s) of water
areas and areas of retained ground water within additional ponds will be quality and
habitat north-east of the new perched aquifers at offset constructed to offset the loss hydroperiod triggers
runway. ponds exceed 1 ppt above of Wallum Sedgefrog habitat. will commence within
pre-construction/baseline Where appropriate, additional 15 days of triggers
levels or levels at reference ponds will be constructed being exceeded.
sites (whichever is within existing offset areas at Corrective actions
greater)*. SCA or, if necessary, an will be implemented
«  Hydroperiod of constructed alternative offset site outside within a month of
ponds comparable with that of the SCA (i.e., Lower the underlying
of reference sites. Mooloola Environmental cause(s) being
Reserve). identified.
e Constructed ponds
consistently fail to support e Newly created ponds
recruitment despite completed within 12
recruitment at reference months of confirming
sites under similar failure.
conditions. e Alternative offset site
selected and secured
within 24 months of
confirming failure.
Failure of native Monitor and manage impacts | Rare | Mod | Low | If after 24 months from planting Facilitate recovery of Corrective actions

terete sedges to
establish in offset
ponds

of drought and the
establishment and growth of
sedges in constructed ponds.

sedge cover is < 50% compared
to reference habitats.

vegetation in constructed
ponds through additional
planting and watering of

undertaken within three
months of recommended
intervention (as
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Threat event or

Relevant management

Residual risk

Trigger detection and

Feasible/effective corrective
actions®

Timing

circumstance measures L C RL monitoring activity/ies
Creation of Wallum Vegetation monitoring shows a newly-planted stock (see determined by the acid
Sedgefrog breeding significant decline (>50%) in the Section 3.4). frog specialist and
habitat in proposed extent and/or condition of e Investigate hydroperiod and reported in the annual
offset areas sedges. undertake remedial actions (if ~[Monitoring report).
prejudiced by required).
stochastic events e Acid frog specialist to revise
(i.e., drought). timeline/ scheduling of works
in OMP to reflect changed
conditions.
Amenity of offset Weed monitoring and control | Rare | Minor | Low | Weed control triggers and Implement control measures to e  Weed control
areas for Wallum undertaken as per Section monitoring details provided in reduce the standing biomass of required as per
Sedgefrogs is 3.5. Section 3.5. weed species and woody vegetation triggers in Section
compromised by the Regrowth of native woody in accordance with the Acid Frog 3.5 to commence (1)
establishment and vegetation will be controlled Management Plan (native woody within 60 days of the
spread of ‘weed’ when average emergent height | regrowth) and/or Section 3.5 (weed pre-construction
species and growth exceeds 2m, or as recommended | infestations). survey or 30 days
of woody vegetation in the Acid Frog Monitoring prior to p_ond
(including Melaleuca report (see Section 3.6). const_ruc_tlon, and/or
trees). Measures for the control of (2) within 15 days of
woody regrowth will be weed detection after
determined on an ‘as needed’ pond earthworks.
basis and detailed in the Acif e Monitoring biannual
Frog Monitoring report (see until 24 months
Section 3.6) following
construction, annual
until pond success,
and every five years
thereafter.
Establishment of Typically only an issue in Rare | Minor | Low | Monitor fish presence during acid | Drain pond to remove fish and Prior to following wet

exotic predatory fish
(Gambusia
holbrooki)

permanent waters and
unlikely if ponds meet
hydroperiod criteria

frog recruitment surveys

address hydroperiod (see above).

season (i.e., October —
Apr).
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Threat event or
circumstance

Relevant management
measures

Residual risk

L

C

RL

Trigger detection and
monitoring activity/ies

Feasible/effective corrective
actions®

Timing

Fire

The offset areas will be
separated from adjacent
vegetation (i.e., Mount
Coolum National Park) by a
perimeter fence and access
track. This break will prevent
fire spread into the offset
areas.

There are no fire ignition
sources within the WHMA or
Vegetation Management Area
A.

Control burns will not be used
within the WHMA or
Vegetation Management Area
A.

In the unlikely event that a
fire outbreak occurs within
the WHMA/Vegetation
Management Area A, it will be
immediately controlled by on-
site fire authorities.

Rare

Mod

Low

Any fire, or evidence of fire
(e.g., smoke) within or adjacent
the SCA will trigger an
immediate response.

Fire in and around the SCA is the
subject to continual scrutiny to
ensure safe operation of aircraft.

In the unlikely event that fire
affects vegetation, natural recovery
is expected. Weeds will be
monitored following fire (see
Section 5.4).

Fire control actions to
occur immediately if
threatening the SCA.

Biocides affecting
water quality

The use of herbicides
controlled as documented in
Section 3.5.

No other biocides to be used
within or adjacent (within
100m) of the WHMA or
Vegetation Management Area
A without
review/management from the
wallum sedgefrog expert.
The offset areas will not be
subject to mosquito control.

Rare

Mod

Low

No biocides used except 1) as
detailed in Section 3.5.

Biocides removed from offset areas
and prevented from future use.

Immediately following
incident
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Threat event or Relevant management Residual risk Trigger detection and Feasible/effective corrective Timing
circumstance measures L C RL monitoring activity/ies actions”
Eutrophication and (See Section 3.6) The WHMA | Rare | Mod | Low | Targeted monitoring of Investigations commenced to e Investigations
pollution and Vegetation Management contaminants/pollutants will be identify possible sources of commenced within
Area A are separated from undertaken following spills >400 | eutrophication/pollution. 14 days of event.
operation areas by a L within 100m of offset areas at | Subject to monitoring/investigation
perimeter drains and cut-off existing groundwater monitoring | results, construction of ponds may
wall. This prevents lateral sites in and adjacent offset areas be delayed to allow remediation, or
movement of sub-surface and to assess possible impacts on if not possible, created as per
surface water. No nutrients groundwater quality. Section 6.2.
or pollutants will be able to
enter the WHMA or
Vegetation Management Area
A.

Refuelling of vehicles (e.g.,
slashers, pond construction
equipment and/or light
vehicles) will not occur within
200m of the WHMA or
Vegetation Management Area
A.

Heavy Machinery used for
pipeline construction will be
prohibited from entering
heath vegetation in the
WHMA or Vegetation
Management Area A.
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Threat event or
circumstance

Relevant management
measures

Residual risk

L

C

RL

Trigger detection and
monitoring activity/ies

Feasible/effective corrective
actions®

Timing

PFAS/PFOS
contamination in

Current monitoring completed
by SCA indicates that PFAS
levels in groundwater are
below threshold levels for
human health and
management actions.
Monitoring across the airport
site to detect PFAS/PFOS will
be an ongoing requirement of
management.

PFAS/PFOS are not used in
any fire fighting foams on the
SCA, so risk of new
contamination as a result of
an emergency is zero.

In accordance with approved
management plan
requirements, no
groundwater encountered
during construction will be
discharged directly into
wetlands or waterway,
including offset areas.

Rare

High

Low

SCA requires monitoring for
PFAS/PFOS across the entire
airport site.

If PFAS/PFOS are detected in
groundwater or soils within or
adjacent to the offset area,
management actions will be
implemented in accordance with
the approved PFAS/PFOS
management plan for the SCA
site.

Carry out remediation of
groundwater in accordance with
PFAS/PFOS management plans.

As required in the
overarching
PFAS/PFOS
monitoring and
management plan

# All corrective actions will be implemented in consultation with a Wallum Sedgefrog expert.
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6.2 CONTINGENCIES

In the unlikely event that constructed ponds do not meet completion criteria for at least the
life of the approval, additional land-based offsets will be required, with the new offsets
accommodating both the impacts to the project and the failed initial offset. New ponds may
need to be created when monitoring in accordance with the actions in Table 6.3 indicates that
the created ponds are not meeting the completion criteria in Section 4.2. During monitoring,
a suitably qualified acid frog expert will make recommendations on corrective actions first, and
then advise on the need to create new ponds.

The requirement for additional offsetting will be met by constructing additional breeding ponds
within designated offset areas within SCA (i.e., within the remaining 5.97 ha secured for the
conservation of Wallum Sedgefrogs) where site investigations indicate that suitable vegetation
and hydrological conditions are present. If investigations do not identify any suitable sites for
pond creation within the designated areas, additional properties and sites may need to be
found. This new offset, and an offset management plan for this area, will need to be approved
by the Department.

If additional Wallum Sedgefrog habitat is required to be offsite, the Lower Mooloolah River
Environmental Reserve (LMRER), which is a former grazing property tenured a ‘Reserve for
Environmental Purposes’ under the trusteeship of Sunshine Coast Council (Figure 6.1) may be
considered.

While providing habitat for low numbers of Wallum Sedgefrog, the amenity of existing habitat
for Wallum Sedgefrog and other wallum frog species at LMRER appears low. Increasing the
extent and quality of wallum frog breeding habitat at LMRER could therefore help offset the
loss of Wallum Sedgefrog habitat at SCA. Preliminary investigations of soil and groundwater
conditions at this site suggest breeding ponds constructed in the north and centre of LMRER
(to offset the loss of Wallum Froglet and Wallum Rocketfrog habitat at SCA) could provide
suitable habitat for Wallum Sedgefrog. Improved management of vegetation in these areas
(including weed control and removal of woody regrowth, proposed as part of the offsets for
Wallum Froglet and Wallum Rocketfrog) could also improve the amenity of habitat at LMRER
for Wallum Sedgefrog.

Offsets for state-listed acid frog species are being created at the reserve, irrespective of offset
success or failure at the SCA. These habitats will also support Wallum Sedgefrogs. Details of
the creation and augmentation of breeding habitat for Wallum Sedgefrog (and other acid frog
species) at LMRER will be provided in the LMRER Operational Area Management Plan (OAMP).
This plan is currently in preparation.

EcoSmart Ecology Page 45



Legend
D Sunshine Coast Airport Expansion Project

Waterways

- Protected Estate

Lower Mooloolah River Environmental Reserve

1] (LMRER)

4R B

Figure 6.1
Location of the Lower Mooloolah River

Environmental Reserve

2011/5823 Sunshine Coast Airport Extension - Wallum Sedge Frog Offset Management Plan

ecosmart

ECOLOGY




2011/5823 Sunshine Coast Airport Extension - Wallum Sedge Frog Offset Management Plan

7.0 ROLES, RESPONSIBILITIES AND COMMUNICATION

7.1 ROLES AND RESPONSIBILITIES

Actions required for successful implementation of this OMP, and the person(s) responsible for

their implementation, are summarised in the table below.

Table 7.1. Roles and Responsibilities

Action/Task

Responsible person(s)

Finalise agreement with Air Services Australia regarding
tenure and future management of offset areas

Approval holder

Appoint consultants/individuals required to complete this
management plan and source any additional expertise
required to complete environmental
works/recommendations throughout airport operation life
(including contingencies).

SCA Project Manager

Install groundwater loggers to inform pond design

Acid frog specialist*

Service groundwater loggers, download data, analysis and
develop pond depth criteria

Acid frog specialist*

Development of pond design and construction plan

Rehabilitation consultant (in
consultation with Acid frog specialist)

Commence and complete construction of ponds (in
accordance with the pond design and construction plan and
this OMP)

Contractor (in consultation with acid
frog and rehabilitation consultant)

Plant/stock constructed ponds with sedges

Vegetation/wetland rehabilitation
specialist

Pre construction weed survey and map, follow-up targeted
weed surveys (i.e., within 24 months of pond construction),
vegetation surveys, develop weed control plan (as
required), undertake weed control measures (as required)

Rehabilitation consultant (in
consultation with acid frog specialist,
as required)

Groundwater level and quality monitoring

Acid frog specialist*/Groundwater
specialist

Surface water monitoring

Acid frog specialist*

Ongoing weed monitoring (i.e., after 24 months following
pond construction)

Rehabilitation consultant

Acid frog monitoring (within and outside the SCA at
reference sites)

Acid frog specialist*

Annual acid frog monitoring report, data handling, and
evaluation of offsets against completion criteria

Acid frog specialist*

Vegetation control

SCA Project Manager/rehabilitation
specialist

Oversee compliance (including conditions, EIS
commitments, and implementation of this plan)

SCAEP, Coordinator Health Safety and
Environment

Review and auditing (Section 8.2)

Independent (third party) wallum frog
ecologist.

* The acid frog specialist enacting this plan will be the same as the acid frog and ground parrot specialist in the Acid
Frog and Eastern Ground Parrot Operational Area Management Plan (EcoSmart Ecology 2017). This will ensure all
environmental values within the SCA are considered in management actions and consistency between the various
plans.
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7.2 COMMUNICATION AND CONTACTS

The following is a list of contacts which may be required for environmental management
purposes during the life of this management plan.

Table 7.2. Project contacts

Position/Role

Minimum Qualifications/requirements

Current Person

SCA Project Bachelor of Engineering or higher in relevant field Ross Ullman
Manager plus 5+ years of professional experience
Principal Contractor | Tertiary qualifications relevant to project TBA

management plus 5+ years professional experience

SCAEP, Coordinator
Health Safety and
Environment

Bachelor of Science or higher in relevant field plus
5+ years professional experience

James Ulyate

Acid frog specialist

e Bachelor of Science or higher in relevant field

Mark Sanders and

plus 5+ years professional experience Dr Ed Meyer
e Detailed knowledge of the ecology of Wallum (EEccl)Smart
Sedgefrogs, cology)
¢ Demonstrated experience undertaking surveys
for Wallum Sedegfrog.
e Demonstrated ability to identify adult and
juvenile (i.e., tadpole) Wallum Sedgefrogs,
e Demonstrated knowledge and understanding of
factors influencing ground and surface water
hydrology and water quality in wallum wetlands.
Rehabilitation Tertiary qualifications relevant to bush TBA

consultant regeneration/conservation/botany plus 5+ years

professional experience
Groundwater e Bachelor of Science or higher in relevant field Josh Mitchell (Core
specialist plus 5+ years professional experience Consultants)

e Demonstrated knowledge and understanding of
factors influencing ground and surface water
hydrology
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8.0 REPORTING, EVALUATION AND REVIEW

8.1 REPORTING REQUIREMENTS
A summary of reporting and evaluation timing and schedule is provided in Table 8.1.

Table 8.1. Reporting and Evaluation timing and schedule

Task/Report Frequency Deadline*

Breeding pond design and | Once-off Aug/Sep 2018
construction plan

Weed monitoring report Annual until success, once | 30" August
every 5 years following

Acid frog monitoring report

Audits Annual until 12 months after | 30 April
completion of SCAEP, every
second year thereafter until
pond success, and then once
every five years until end of
approval (30 Jun 2046).

# Based on current development schedule, but subject to timing requirements in Table 3.2.

8.1.1 Wallum Sedgefrog breeding pond design and construction plan

Indicative drawings showing the proposed design and location of ponds are provided in
Appendix C. The precise location and design of individual ponds will be finalised in a detailed
plan guiding construction of ponds within offset areas at SCA. This plan will be completed by
suitably qualified personnel prior to construction of ponds, once pre-construction investigations
of ground water hydrology are complete. The pond construction plan will show the precise
location, extent and bathymetry of individual ponds. The pond design and construction plan
will include:

e Results and analysis of pre-construction investigations (e.g., groundwater monitoring data
from capacitance water loggers),

e Detailed design drawings showing the size, bathymetry and location of individual ponds
within offset areas,

e Preferred access tracks to the ponds which minimise vegetation disturbance (particularly
within the SCA),

e Construction and environmental exclusion zones which will not be entered,
e Pond construction methods, and
e Revegetation actions (including the propagation of sedges).

The pond design and construction plan will be developed in consultation with a Wallum
Sedegfrog expert and submitted to DEE for comment.
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8.1.2 Weed monitoring Report

Weed monitoring will be undertaken biannually for a period of 24 months following the
completion of the SCAEP or pond work (whichever is completed last). Weed monitoring reports
will be completed by 30" August each year for inclusion in the Acid Frog Monitoring report.
The weed monitoring report will include:

e Weed survey timing and methods,

e GIS analysis of weed infestations (as required) and comparison to the ‘baseline’ weed map
(see Section 3.5),

e Arisk assessment of new weed outbreaks or existing outbreaks which trigger control action
(i.e., extent expanded by > 5% from baseline),

e Species and locations requiring low-impact hand removal and any associated
recommendations,

e Success, or otherwise, of weed control undertaken in the monitoring period, and
e A review of monitoring works and recommendations for improvement (as required).

The report will also mention weed control plans developed during the year.

8.1.3 Annual Acid Frog Monitoring Report

Results from the Wallum Sedgefrog monitoring will be reported annually, at the end of August
each year so as to include a full summer wet season. In addition to reviewing the effectiveness
of management actions and offset progress against the completion criteria (see Section 4.2),
the report will include:

e Survey methods, timing and conditions with comment on survey limitations,

e Groundwater and surface water monitoring results (including depth to groundwater,
hydroperiod, and water quality data)

e A summary of offset delivery actions completed during the monitoring year,

e Wallum Sedgefrog abundance and breeding success in both created habitat and at
reference sites,

e Recommendations to improve the amenity of constructed ponds for Wallum Sedgefrogs,

e Recommendations for woody vegetation (e.g., slashing) control around retained habitat
and offset ponds, if required,

e Weed and predatory fish monitoring results (as an attachment/appendix),
e Breaches of this plan, trigger events, and corrective actions (if required), and

e An assessment of the performance of constructed ponds against the completion criteria
outlined in this OMP.

The final annual report will include requirements for ongoing monitoring to be completed by
SCA for the life of the approval (June 2046). This monitoring program is to include a schedule
of tasks and the required frequency of these tasks and may include hydroperiod, water
chemistry and vegetation elements to be monitored.
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Once completed the report will be submitted to the DEE and include an analysis of the data,
as well as all raw data collected during the monitoring period.

8.2 EVALUATION AND REVIEW
Audits

The Wallum Sedgefrog OMP will be audited yearly until, at least one year after the completion
of construction of the AEP. Audits will be every second year after the last annual audit until
the success of constructed ponds have been demonstrated and agreed by DEE. Thereafter
audits will occur once every five years until end of approval life (30 June 2046). In addition, an
audit will occur if:

e Monitoring suggests SCAEP mitigation measures to reduce/avoid impacts on groundwater
and surface water quality, groundwater drawdown, fire risk, weed spread, noise and light
pollution, or predator incursion may, or have, failed, and

e Unforeseen construction activities, or catastrophic events, affect created or retained Wallum
Sedgefrog habitats at the SCA.

Findings and recommendations of audits will be implemented within 12 months of identifying
the recommendation and the Wallum Sedgefrog Offset Managenment Plan will be updated
every five (5) years. In addition to including audit recommendations, the five-yearly update
will include (where relevant):

e Relevant findings from published scientific research or policy statements released since the
last review,

e New or altered risks to the implementation of the plan, or the likelihood of offset success,
e New or altered risks to monitoring activities, and

e New or modified measures/corrective actions to mitigate existing or new risks identified in
the plan.

Updates will be carried out in accordance with Condition 21 of the EPBC approval (EPBC
2011/5823).
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9.0 IMPLEMENTATION SCHEDULE
A schedule summarising the implementation of actions in this OMP is provided below.

Table 9.1. Implementation schedule.

Performance Area

Completion criteria

Management measure/s

Where

When

Related Monitoring

Legally secure approved
offset properties for

Offset legally secured in
perpetuity

Negotiate and finalise
agreement with relevant parties
to legally secure proposed
offset sites.

Applies to offset sites

Prior to the
commencement of SCAEP
clearing works or Jun
2018 (whichever occurs
first)

Not Applicable

Air-side perimeter fence
completed and subject to

Construction of airside
perimeter fence

Round the SCAEP
perimeter, including

Following SCAEP clearing
and prior to pond

Daily monitoring of fence
condition/integrity

consistent with reference
sites

Turbidity of individual ponds
consistent with reference
sites

Conductivity/salinity and
individual ponds consistent
with reference sites

Tannic acids at created
ponds consistent with
reference sites

separated from airport
operations by drains and
land buffers (airside
aprons).

e  Pre-pond construction
investigations tested
groundwater chemistry for
suitability.

e Pond constructed to
intercept sub-surface
groundwater which has
correct water chemistry

created within the
WHMA and Vegetation
Management Area A.

completed before Aug
2019.

; daily patrols the WHMA and earthworks
conservation. '
Vegetation
Management Area A
Signs placed very 50m Signs indicated restricted access | Every 50m around the | Installed prior to pond During daily monitoring of
around perimeter of WHMA and value as environmental WHMA and Vegetation | earthworks fence integrity.
and Vegetation Management | offset Management Area A.
Area A
Water Chemistry pH of individual ponds e Offset located on land Individual ponds Pond earthworks to be Annual ongoing surface

and ground water quality
monitoring (Section 5.1.2)
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Performance Area

Completion criteria

Management measure/s

Where

When

Related Monitoring

Hydroperiod Hydroperiod of created e  Pre-pond construction At one reference site Ongoing, pond Ongoing groundwater and
ponds is comparable to investigations monitoring and five additional construction report due surface water level
reference sites, or holds groundwater fluctuations. locations thrpughout Aug/Sep 2018 monitoring (Section 5.1.1)
water for a minimum of two | «  Analysis of pre-construction S\Efljl?/ltAa;?:ls\I/ggtg;tion
months but is not permanent groundwater monitoring to | Management Area A.
Constructed ponds hold inform pond design (i.e.,
water long enough to pond depth).
support recruitment when
conditions are wet enough to
support recruitment at
reference sites
Vegetation Created ponds have e Ponds planted using native | ¢ Sedges planted at | ¢ Planting occurs e Vegetation monitoring

vegetation consistent with
Wallum Sedgefrog habitat;
(1) dominated by terete
sedges, (2) sedge density
comparable to reference
sites, and (3) ponds free
from weed species

sedges as per Section 3.4.

e  Preparation of weed
‘baseline’ map to compare
future outbreaks/spread

e Initial control of weeds
prior to pond construction
to reduce risks of spread
due to machinery
transport.

e Ongoing weed control as
per Section 3.5.

individual created
ponds

e  Weeds controlled
across the entire
WHMA and
Vegetation

Management Area.

shortly following
completion of pond
earthworks.

e Planted vegetation
checked quarterly in
12 months following
planting

e Baseline weed
assessment and
mapping prior to 30t
Jul 2018 or SCAEP
clearing (whichever
occurs first).

e Initial weed control
within 60 days of
initial ‘baseline” weed
assessment.

e Ongoing weed control
within 2 months of
weed trigger event.

conducted annually
(Section 5.3).

e  Weed monitoring
(Section 5.4) twice
annual following
baseline map until 24
months after
completion of pond
earthworks; thereafter
annual, until pond
reach completion
criteria. Once every 5
years until end of
approval (2046) after
ponds achieve
completion criteria.
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Performance Area

Completion criteria

Management measure/s

Where

When

Related Monitoring

Predatory Fish

Pond remain free of fish

predators or do not support

densities higher than
reference sites

Pond hydroperiod designed to
avoid permanent inundation.

If needed, ponds drained and
hydroperiod/pond design
examined and re-engineered (if
needed)

At individual ponds
within the WHMA and
Vegetation
Management Area A.

Ongoing as required until
pond success

Acid frog surveys
conducted annually
(Section 5.2)

Wallum Sedgefrog Abundance of adult Wallum As above Individual ponds Ongoing until pond Acid frog surveys

abundance Sedgefrogs consistent with success conducted annually
reference sites (Section 5.2)

Wallum Sedgefrog The proportion of As above Individual ponds Ongoing until pond Acid frog surveys

recruitment constructed ponds with success conducted annually
recruitment consistent with (Section 5.2)
reference sites
N/A N/A Review monitoring data and Not applicable Annually Reported as part of acid

determine whether completion
criteria are being met.

frog monitoring

Audit/OMP review

Not applicable

e Annual audit until
one year after SCAEP
completion, then
every two years until
pond success. Audits
to occur every five
years after pond
success.

e  OMP updated every
five years.

Not applicable
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11.0 GLOSSARY

A glossary of relevant terminology and geographic references used throughout the OMP is
provided below:

AEP Airport Expansion Project

BGL Below ground level

BOS Biodiversity Offset Strategy

DEE the federal Department of Environment and Energy

EIS Refers to the Terrestrial Fauna chapter of the Sunshine
Coast Airport expansion project Environmental Impact
Statement

EPBC Act Environment Protection and Biodiversity Conservation Act
1999

LMRER Lower Mooloolah River Environmental Reserve

Mt Coolum National Park Refers to the National Park estate to the north and south

of the SCA. Its official title is Mt Coolum section, Noosa
National Park

OMP Offset Management Plan

SCA The existing Sunshine Coast Airport precinct
SCA Sunshine Coast Airport

SCAEP Sunshine Coast Airport Expansion Project
WHMA Wallum Heath Management Area

WSF Wallum Sedgefrog
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Appendix A
Criteria Reference and Checklist
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EPBC conditions of approval (EPBC 2011/5823)

management measures proposed take

Cond. | Condition Requirement Plan Ref Key Management Commitments
15a The offset areas will be protected under an agreed offset delivery arrangement
The proposed legal mechanism and Section 3.1 under the Queensland Environmental Offset Act 2014. The offset agreement will be
timelines for securing the offset area/s ) signed by the Queensland Department of Environment and Heritage Protection
(DEHP) and Sunshine Coast Airport by the end of 2017.
15b Details of the minimum offset area/s e Creating a minimum of 2.3ha of successful WSF breeding habitat,
proposed to compensate for clearing Section 2.1 e The created breeding habitat will be located within a designated 8.27ha within
breeding habitat for Litoria olongburensis the fenced SCA precinct (see Figure 2.3).
15¢ Evidence that the offset/s are in See Appendix B
accordance with the EPBC Act
Environmental Offsets Policy including a Appendix B
populated copy of the EPBC Act offsets
assessment guide with detailed justification
for each input
15d Information about how the offset area/s e The created habitat will be immediately adjacent Mount Coolum National Park
provide connectivity with other relevant Section 2.2.1 and close to and/or contiguus with areas of retained WSF habitat within the SCA.
habitats and biodiversity corridors
15e e The location and extent (8.27ha in total) of land available for the creation of
A textual description and a map to clearly 2.3ha of breeding habitat is shown in Figure 2.3. The 8.27ha available for offset
define the location and boundaries of the | Section2.2.1 and includes three distinct areas:
offset area/s accompanied by the offset Figure 2.3 o 0.52 ha located in the north of the WHMA,
attributes o 1.91ha also located in the north of thee WHMA, and
o 5.84ha within Vegetation Management Area A.
15f A description of the management _ Adequately addressed in the plan according to adjacent references. The Plan
measures (including timing, frequency and | Section 3.0 confirms that management measures take into account the Litoria olongburensis
longevity) that will be implemented on the | (Table 3.2), recovery plan and the Litoria olongburensis threat abatement plan.
offset area/s for the protection and Section 5.0
management of habitat for Litoria (Table 5.1) and
olongburensis, including details of how the | Section 9.0.
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account of the Litoria olongburensis
recovery plan and the Litoria olongburensis
threat abatement plan

15g Performance and completion criteria for Addressed in adjacent references.
evaluating the management of the offset | ¢ . -4 5 e Completion and performance criteria are provided in Section 4.2,

are_a/ S qnd criteria for triggering remedial e Triggers for remedial actions are provided in Section O.
action (if necessary)

15h A program, including timelines to monitor Addressed in adjacent references.
and report on the effectiveness of the Section 5.0 and o Monitor'ing actiqns are detailed in Sect'ion.5.0 and include water monitoring, WSF
management measures, and progress 8.0 population monitoring, and weed monitoring/control,
against the performance and completion e Section 8.1 details reporting requirements, including an annual Acid Frog
criteria monitoring report.
15i A description of potential risks to the Adequately address in adjacent references:
successful implementation of the offset/s, e Risks and contingency measures are detailed in Table 6.2 and Section 6.2,
a description of the contingency measures | ¢ . ¢ o e Arisk assessment is provided in Section 6.1.

that would be implemented to mitigate
against these risks and residual risk
ratings.
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EPBC Environmental Management Plan Guidelines

Recommendations for management planning (derived from the
Department’s EMP Guidelines).

Where
addressed

1. The final/revised draft plan submitted for approval includes an Approval
Holder Declaration that has been signed by the approval holder (not the
consultant/agent).

Cover letter

2. The plan includes an executive summary which states the relevant
approval conditions, expands upon the purpose of the plan to inform
management planning, and outlines the primary strategies to manage key
risks and achieve the plan’s objectives.

Section 1

3. The plan implements the EPBC Offset Policy and Offsets Assessment

Guide. The plan must justify user inputs to the guide, including:

a) condition classes for species habitat (stocking rate, site context, site
condition);

b) correlate the impact site, and current and proposed future condition
classes of the offset site/s, with the above categories;

¢) identify quantifiable ecological improvements to the offset site/s to meet
the future condition;

d) provide scientific evidence or agreement? that substantiates the time
until ecological benefit and confidence in result values used in the offset
guide; and

e) substantiate risk of loss values used in the offset guide.

Appendix B

4. The plan describes the proposed offset property/ies, including nature,
location, tenure, connectivity and potential for inclusion in the nature
conservation reserve system.

Section 2.2.1

5. The plan includes a scheduleof conservation commitments required to
establishing the offset site/s, and a process and timeframes for
securing, under legally binding instrument, the offset site/s for biodiversity
conservation purposes, in perpetuity.

Section 3.1

6. The plan applies user inputs to the EPBC Offset Policy and Offsets

Assessment Guide as the basis for management planning. Specifically:

a) completion criteria and interim performance targets are derived from
current condition, future condition with offset and period to
ecological benefit;

b) current and future condition classes (for ecological community and
habitat condition) used for management planning are derived from
listing advice/criteria, and are agreed by the Department prior to
detailed management planning;

c) condition class descriptions directly inform selection of management
measures; and

d) offset attributes and shapefile are provided separately, with submission
of the draft plan.

Appendix B

7. The plan states the environmental outcomes to be achieved by
implementing the plan. The plan defines environmental outcomes as
measurable extent and condition targets, or circumstances of, the protected
matter (e.g. water quality environmental values, ecological
attributes/function).

Section 4.0

2 See http://www.environment.gov.au/climate-change/publications/fact-sheet-confidence-likelihood
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Recommendations for management planning (derived from the Where
Department’s EMP Guidelines). addressed
8. The plan includes performance and completion criteria. For the Section 4.0

purpose of the plan:

a) performance criteria are time-bound short and medium term targets,
for management interventions and environmental condition, that are
used to monitor, evaluate, review and improve the effectiveness of the
plan; and

b) completion criteria are time-bound longer term values, specified for
measurable parameters, that if attained and maintained ensure the
plan’s environmental outcome/s have been achieved.

9. The plan includes management measures that will be implemented to Section 3.0

offset environmental impacts. Each management measure:

a) has timeframe/s for implementation;

b) is described sufficient to avoid ambiguity and to inform plan
implementation;

c) is related to quantitative and auditable performance and completion
criteria; and

d) is derived from recognised principles, practice, or guidelines, and is
justified - technically, scientifically and/or legally — as an effective and
appropriate measure to achieve the plan’s objective/s.

10.The plan contains a program of activities designed to monitor the Section 5.0
effectiveness of management measures and attainment of performance and
completion criteria. The monitoring program is comprised of the following
elements:

a) capacity to detect change in environmental condition due to
management measures, and to determine attainment of performance
and completion criteria;

b) capacity to inform timely decisions on corrective actions to ensure
performance and completion criteria are achieved, and to support plan
evaluation and adaptive implementation;

c) the location, nature and number of monitoring sites, including
benchmark/reference sites to evaluate management performance (cf
seasonal variation) and that for offset management plans verify future
condition without offset values used to determine offset requirements;

d) capacity to detect change in environmental condition due to offset
management actions, that accounts for climatic variability, and that is
capable of demonstrating attainment of proposed future condition
(completion criteria);

e) quantitative (e.g. on-ground survey results) and qualitative baseline
data (e.g. photos from photo-point monitoring sites) that establish the
current condition of the environment (e.g. ecological community);

f) commitments to engage qualified ecologists/appropriate experts to
conduct monitoring and survey activities;

g) to verify user inputs for future condition without offset;

h) how monitoring records will be maintained, analysed and reported; and

i) the methodology, frequency and duration of monitoring and survey
activities to achieve the above management needs, and justification of
the monitoring methodology and survey design.
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Recommendations for management planning (derived from the Where
Department’s EMP Guidelines). addressed

11.The plan assesses the risk of the plan failing to achieve its objective/s by: | Section 6.1

a) stating the environmental objective/s of the plan, performance and
completion criteria;

b) identifying unplanned events or circumstances that would prejudice
attainment of the performance and completion criteria. The events or
circumstances address scientific/ecological uncertainty, stochastic
events and legal/land use planning factors that may represent risks;

c) conducting a qualitative assessment of the likelihood and consequence
of those events or circumstances, and the residual risk of failure to
achieve those criteria due to identified events or circumstances
(assuming management measures will be implemented);

d) characterising risk as low, medium, high or severe, and derived from
likelihood (highly likely, likely, possible, unlikely, rare) and
consequence (minor, moderate, high, major and critical); and

e) explaining how conclusions about risks (consequence, likelihood, risk
level) have been reached.

12.The plan manages the risk of plan failure by: Section 6.0 and

a) detailing management measures that will be implemented to achieve 5.0
the plan’s environmental performance and completion criteria;

b) specifying measurable values or circumstances that will trigger a
contingency response and corrective actions;

c) ensuring the monitoring program includes activities to detect the above
values or circumstances;

d) detailing effective and appropriate corrective actions that may be
implemented if a risk is realized;

e) explaining how monitoring activities will inform the selection and
implementation of corrective actions; and

f) enhancing management measures and corrective actions for high risk
events or circumstances, thereby providing a margin of safety in order
to avoid or mitigate the impacts of those events or circumstances.

13. Key information used to formulate the plan is specified and (a) the Throughout plan
limitations and/or uncertainty around the use of the data is stated, and | as required
(b) how the limitations and/or uncertainty are addressed during the
implementation of the plan. Where there is significant uncertainty a margin
of safety is ascribed to management measures until that uncertainty is
reduced to an acceptable level or the completion criteria are achieved.

14. The plan includes an adaptive implementation strategy to ensure Section 8.2
monitoring, risk management, reporting and review activities are
coordinated, scheduled and implemented to ensure:

a) the plan is subject to continuous improvement processes to achieve its
objectives;

b) uncertainty, and limitations to information used in formulating the plan,
are reduced over time, including through implementing the plan and
new information derived from external sources (e.g. academic
literature, EPBC policy statements, actual future condition without
offset);

c) risks of plan failure are periodically reviewed, including in response to
changing circumstances or contingency responses.
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Recommendations for management planning (derived from the
Department’s EMP Guidelines).

Where
addressed

15. The plan includes a schedule and triggers for plan review, including:
a) following significant environmental incidents, as defined;
b) when there is an identified need to improve performance to attain
performance and/or completion criteria; and
c) periodically for actions:
I. undertaken over longer timeframes such as one, two or five years;
and

II. in response to implementing corrective actions.

Section 8.2

16. The plan specifies reporting commitments, including:

a) who the report is provided to;

b) where applicable, reporting to the Department required by the
conditions of approval;
annual performance reports, environmental performance monitoring for
key risks, incidents, non-compliance, implementation of corrective
actions and auditing reports;
a description of the standard report content;
a reporting schedule, and where required, triggers for preparing a
report; and
management actions implemented during the reporting period, and
condition outcomes maintained or achieved during that period.

9

d)
e)

f)

Section 8.1

17. The plan includes a schedule and triggers for auditing the implementation
and effectiveness of the plan, and outlines auditable systems for recording
plan implementation and the environmental outcomes achieved.

Section 8.2

18. The plan specifies accountabilities for implementing management,
monitoring, reporting, review, auditing and contingency responses.

Section 6.2

19. The plan includes maps, plans, figures, images and sections to show:
a) the management area in a state and regional context;
b) areas with differing environmental condition or quality, and proposed
management interventions;
areas where management measures will be implemented;
environmentally sensitive areas on or near the project site;
vegetation or other habitats that require protection, are buffer or ‘no-go’
zones; and
monitoring locations and/or where random monitoring/survey activities
will be undertaken.

9)
d)
e)

f)

Throughout
report as
necessary

20. Maps, plans, figures, images and sections used in the plan:

a) are scaled to enable the reader to identify, based on local landmarks
(trees, fences, structures) the location of features being shown on the
map etc;
include appropriate standard metric scales to represent the information
(for example 1:25 000, 1:10 000 and 1:5000). Datum — plans and cross
sections refer to AHD;
have metric measurements, graphic bar scales, local grid lines and
standards and north point or orientation of sections (include a key) are
used throughout; and
include title blocks in the lower right hand corner with the following
information: EPBC number and project name, title and number of the
plan, author, scale, date, source and date of data.

b)

c)

d)

Throughout
report as
necessary
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Recommendations for management planning (derived from the Where
Department’s EMP Guidelines). addressed
21. The plan is required under EPBC Act approval conditions, and includes a | Appendix A
table containing:
a) EPBC Act approval condition requirements the plan is intended to
address, against each of the individual actions required under approval
conditions;
b) section and page numbers which address the approval
conditions/specific actions.
c) the key management commitments relating to each of the approval
conditions.
22.The plan references scientific, legal or other claims or statements Throughout
that support the effectiveness of the plan, e.g. references to scientific document,
literature, published guidelines, legislation. Section 1.0
23. The plan uses the terms ‘will” and ‘must’ when committing to Throughout
management actions, instead of ‘where possible’, ‘as required’, ‘to the document as
greatest extent possible’, ‘should’ or ‘may’. appropriate
24.The footer or header of each page of the plan states the name of the Throughout
project, the date of the plan and sequential page numbering. document
25.The plan includes a glossary of terms, acronyms, terms open to different | Section 11

interpretations or not in common use, technical or defined in the approval
conditions.
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Appendix B
EPBC Act Offset Assessment Guide
Justification
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EPBC Act Offset Assessment Result

Calculations using the EPBC Act Offset Assessment Guide put the ‘Quantum of impact’ for Wallum Sedgefrog habitat loss at 1.17, with the ‘Net
present value of offset’ calculated as 1.19. This represents a 102.08% impact offset, and therefore the 2.3ha offset proposed in this plan fulfils EPBC
offset requirements.

The successful delivery of 2.3ha is based on a comparison between offset sites and reference sites within and outside the SCA. These reference
sites are in better condition and have higher Wallum Sedgefrog amenity than habitat being lost to development. As such, the actual net benefit for
this species is likely to exceed that calculated using the Offset Assessment Guide (assuming offsets meet the completion criteria outlined in this
OMP).

Variable Justification

Calculator Input | Justification Reference
Variable
IMPACT SITE
Residual impact 1.67ha | Construction of the proposed runway will result in the loss of 1.67 ha of known (i.e., occupied) Wallum Sedgefrog | Section 2.1 of
(Area of habitat habitat used for breeding, foraging and/or shelter (i.e., low wet heath and sedgeland in areas of surface water to | this plan
lost) the south of the WHMA and near the centre of the existing helicopter training area).
EIS  Section
8.16.2
Quality of habitat 7 The quality of impacted habitat score is 7, which represents the additive value of Site Condition, Site Contextand | EIS  Section
lost Species Stocking Rate. This score represent the overal/ quality of habitat being lost to development, taking into | 8.7

account variation in habitat quality within and amongst habitat polygons. With regards the latter (i.e., variation
in habitat quality amongst mapped habitat polygons) it is noted that areas of mapped habitat are broadly similar
in terms of quality, with the exception of polygon WF05 (which is of a higher quality and supports higher densities
of wallum sedgefrog than other areas of lost habitat). Given that this polygon represents only a tiny fraction of
the total area of lost habitat being offset (i.e., 0.015 ha out a total of 1.67 ha, or 0.09% of lost habitat), the score
of 7 is considered representative of the overall quality of habitat requiring offset. The table below provides criteria
for each value against which lost habitat has been assessed. Generally, retained habitats are in much better
condition than lost habitats.

Value | Criteria
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Calculator Input | Justification Reference
Variable
Site Condition
0 No habitat present
1 Habitat marginal. Some limited sedge cover (<5%). Suitable breeding hydroperiod unlikely under
average conditions or water pH 5-6.
2 Habitat reasonable with moderate sedge cover (5-50%). Suitable breeding hydroperiod unknown or
possible under average conditions. Water pH <5.0.
3 Excellent habitat with abundant sedges (>50%). Suitable hydroperiod known or considered highly
likely under average conditions. Water pH <5.0.
Site Context
0 Surrounded by inhospitable habitat (tilled land, urban development etc)
1 Surrounded by non-remnant habitats (inc exotic grasslands/grazing) and no breeding habitat nearby.
2 Surrounded by remnant (non-breeding) habitats, breeding habitat >500m from site, or unknown.
3 Within approximately 500m of other known habitat and connected by remnant or non-hostile
vegetation.
Stocking Rates
0 No adults present or likely
1 Adults may be present at times, but unlikely to be resident. Breeding unlikely.
2 Adults in low numbers (<10 individuals/50m) and possibly present in most years, breeding possible
under above-average rainfall years.
Adults present at moderate densities (10-50 individuals/50m), breeding likely under average rainfall.
Adults present at high densities (>50 individuals/50m) and breeding likely in most years.
Using the criteria in the table above, the Site Condition of lost Wallum Sedgefrog was assigned an overall
score of 2/3. This assessment is based on EIS surveys conducted during 2012 which were carried out under
wetter-than-normal conditions, following a run of years with above-average rainfall. Since the EIS assessment it
has become apparent that areas of impacted habitat in the south of the WHMA are less frequently inundated,
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Calculator Input | Justification Reference
Variable

and faster draining than habitat within the north of the WHMA (due to drainage channels previously constructed
in the south of the WHMA). Reduced ponding of surface water and the absence of slashing (which has not
been undertaken since 2008) also appears to have brought about an increase in tree cover, further reducing the
amenity of Wallum Sedgefrog habitat in the south (due to increased evapotranspiration and reduced penetration
of sunlight). Without ongoing intervention (i.e., slashing and removal of woody vegetation) the amenity of
impacted (lost) habitat in the south of the WHA would be reduced further.

Given the above, it is likely that the quality of Wallum Sedgefrog breeding habitat being lost to development is
lower than initially thought and a score of 2 overestimates the value. However, without recent quantitative data
from areas of lost habitat the initial score of 2 has been retained.

Site Context has been assigned a score of 3/3 in accordance with criteria outlined in the table above. Areas
of habitat lost are surrounded by heath and likely to support movement/dispersal of L. olongburensis to and
from areas of suitable breeding habitat less than 500 m away (in the centre and north of the WHMA)

Species Stocking Rate has been given a score of 2/4. During EIS studies low numbers of Wallum Sedgefrogs,
typically less than 10 individuals per 50 x 2 m transect, were located within areas of lost habitat in the southern
half of the WHMA (see Table B2 at the end of this appendix). Metamorphs and sub-adults were also located in
lost habitats suggesting breeding occurred during the survey period (with above-average wet season rainfall).
The density/abundance of adult Wallum Sedgefrogs in these areas was much lower than that recorded elsewhere
within the SCA (i.e., in retained habitat within the WHMA).

OFFSET SITE
Proposed offset | 2.3ha | A total of 2.3ha of proposed Wallum Sedgefrog breeding habitat will be created within the SCA. EIS  Section
area Within areas of the SCA that do not have priority ecological values (i.e., no existing acid frog breeding habitat or | 8.17.1

Ground Parrot habitat, as identified in the EIS). Proposed offset areas within the SCA are currently unsuitable for
breeding due to the scarcity of ponding water and upright sedges favoured by Wallum Sedgefrogs (including
Baumea spp and Balloskion pallens). The amenity of these areas for Wallum Sedgefrog is therefore low and, other
than the occasional animal dispersing from habitat elsewhere in the WHMA, these areas have little or no value as
Wallum Sedgefrog habitat.

The extent and amenity of Wallum Sedgefrog habitat will be increased by excavating ponds and planting these
out with upright sedges native to the local area (e.qg., Baumea rubiginosa, Baumea teretifolia and Balloskion
pallens)
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Calculator
Variable

Input

Justification

Reference

Start quality

This value has been obtained by adding the values of Site Condition, Site Context and Species Stocking Rate for
the receiving offset areas within the SCA.

Areas where offset ponds will be created within the SCA do not hold surface water and have no suitable habitat
for Wallum Sedgefrog. Consistent with the scores defined in ‘Quality of lost habitat’, Site Condition is assigned a
score of 0/3.

Site Context will not change (3/3) from ‘Quality of Lost Habitat’ as the offset areas are in proximity to lost
habitats.

Species Stocking Rate has been given a score of 0/4. There is no habitat for Wallum Sedgefrog within the
offset areas to support adult populations.

Section 2.2

Time over which
loss is averted

20

The proposed SCA offset areas will be protected in perpetuity using a VDec. It is therefore possible to apply the
maximum allowed value of 20 years in the EPBC Act offset assessment calculator.

Section 3.1.

Time until
ecological benefit

20

The ecological benefit of the proposed offsets at SCA will be realised once constructed ponds achieve completion
criteria relating to pond hydroperiod, water quality and vegetation cover, and once ponds are colonised by
breeding Wallum Sedgefrogs.

Detailed investigation of groundwater levels will have been conducted over several years by the time pond
construction commences. Data from these investigations will be used to optimise the design/bathymetry of ponds
and ensure ponds intercept groundwater long enough to support successful recruitment of Wallum Sedgefros
(under suitably wet conditions). Water quality data from groundwater monitoring wells located in offset sites
indicate that groundwater chemistry is highly suitable for Wallum Sedgefrogs (i.e., low in pH, low in salinity, and
with high levels of tannin-staining). Ponds are therefore likely to meet completion criteria relating to pond
hydroperiod and water quality soon (1-2 years) after construction, unless there is a shortage of rain (in which
case ponds may not hold water long enough to support successful recruitment of Wallum Sedgefrogs).

Under suitably wet conditions, sedges planted in and around constructed ponds can establish rapidly. Based on
previous experience at other sites (Bayley and Sanders 2016; E. Meyer, unpub. obs.) sedge cover suitable for
Wallum Sedgefrogs may therefore be achieved within three or less years (except under drought conditions, in
which case sedges may take longer to establish and spread).

For ponds to support successful breeding and recruitment of Wallum Sedgefrogs, animals must first colonise
ponds from areas of nearby habitat. Given the proximity of offset areas to known/occupied Wallum Sedgefrog
habitat elsewhere in the WHMA and the high level of connectivity between these areas, Wallum Sedgefrogs will

N/A
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Calculator Input | Justification Reference
Variable

be able to colonise constructed ponds in short order (i.e., within 12-18 months) once offset ponds have achieved

completion criteria relating to pond hydroperiod, water quality and vegetation cover.

Given the above, and barring unforeseen impacts or stochastic events (e.g., prolonged drought), time to ecological

benefit (i.e., successful breeding and recruitment within constructed ponds) will be quick, and is likely to occur

within 20 years.
Risk  of loss| 0% | The risk of loss without an offset is very low, as the WHMA and Vegetation Management Area A is owned by | N/A
without offset Sunshine Coast Council with no current intent to develop the site.
Future 3 The score applied for ‘Future quality without offset’ is the same as the score obtained for ‘Start quality’ (see | See ‘start
value/quality above), as without proposed offsets, existing habitat in offset areas is likely to remain unsuitable for Wallum | quality’ above
without offset Sedgefrog for the foreseeable future.
Risk of loss with 0% Risk of loss with offset is 0%. There is a negligible chance that the area of available Wallum Sedgefrog habitat | N/A
offset will reduce or become degraded to the extent that it will not support these species, with the offset actions and

legal protection applied.
Future 9 The same approach used for ‘Start quality’ and ‘Future quality without offset” has been applied to give a score of | Section 3.0,
quality/value with 9, EIS  Section
offset Site Condition will be improved to 3/3_as offset success will be measured against reference sites in better | 8.17.1

condition and with higher sedge cover (>50%) than areas of impacted (lost) habitat, including two sites in National
Park (see Quality of Lost Habitat). In addition to this, offset sites located within the WHMA are situated in dry
heath where melaleuca regrowth is more limited and, as such, are unlikely to be impacted by melaleuca regrowth
as areas of lost habitat in the south of the WHMA are. It is also anticipated that offset sites will hold water more
frequently and for longer than impacted (lost) habitat and support higher densities of terete sedges favoured by
Wallum Sedgefrog than areas of lost habitat in the south of the WHMA. Therefore, the condition of habitat at
offset sites will ultimately be better than that of impacted (lost) habitat.

Site Context remains as_3/3 as the offset areas do not increase connectivity between existing habitat areas,
however they are adjacent to and complement areas of retained habitat within the SCA and Mount Coolum
National Park.

Species Stocking will conservatively increase to 3/4 as offset ponds are likely to hold water for longer and more
frequently, and also contain higher densities of terete sedges. These conditions will support more frequent
breeding and higher densities of adults. Reference sites which will be used to benchmark/gauge the success of
offsets, also have considerably higher densities of adult Wallum Sedgefrogs.
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aquifer perched above an organic hardpan less than 1 m BGL. Soil and groundwater conditions are therefore
similar to those found in areas of Wallum sedgefrog breeding habitat elsewhere within the SCA (see Section
2.2). Constructed ponds will therefore hold enough water to support successful breeding (provided ponds
are deep enough to intercept groundwater). Ongoing monitoring of groundwater levels will help ensure ponds
are built deep enough to do this.

b) Groundwater investigations within offset areas indicate the presence of a shallow, groundwater aquifer
containing dilute, acidic (pH 4.2-4.9), tannin-stained groundwater less than 1 m BGL.

c) Soils within offset areas are sandy, contain very little clay and, appear to be nutrient poor (as indicated by
the dominance of heath species aboveground). Groundwater in constructed ponds is therefore unlikely to
contain high levels of nutrients and clay fines.

d) Offset areas are in close proximity to and contiguous with areas of known/occupied breeding habitat within
the SCA (allowing animas to colonise constructed ponds from areas of existing habitat nearby).

e) Similar pond designs at Aura (previously Caloundra South) have shown promising results with constructed
ponds supporting successful recruitment of other acid frog species (EcoSmart Ecology, 2016).

Calculator Input | Justification Reference
Variable
Confidence in | 90% | There is a high confidence of achieving offset success within the WHMA and Vegetation Management Area A due | Sections 2.2
results to the following: and 3.2,

a) Soil and groundwater investigations within offset areas indicate the presence of a shallow, groundwater | EcoSmart

Ecology 2012

Table B1: Sedge density from lost and retained Wallum Sedgefrog habitats within the WHMA. Data collected from 2012 at 1x1m quadrats.

Lost Habitats | Retained Habitats
Mean cover (%) 12.9 24
Std Dev 16.3 26.2
Max 35 75
Min 0 0
No. Samples 7 10
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Table B2: Wallum Sedgefrog abundance along 50m transects in lost and retained habitat at the WHMA. Data collected from 2012.

Lost habitat

Retained Habitat

Mean 6.9 19.9
Std Dev 5.1 24.0
Max 17 91
Min 0 0

No. Samples 8 19

EcoSmart Ecology

Page 72



2011/5823 Sunshine Coast Airport Extension - Wallum Sedge Frog Offset Management Plan

Appendix C
Indicative Pond design and layout

EcoSmart Ecology Page 73



3
H
g
E
§
3

LEGEND
[ RETAINED HABITAT PROPOSED FROG POND

— OFFSET HABITAT PX POND NUMBER

— CADASTRAL BOUNDARY

NOTES

1. FORTYPICAL POND DETAILS AND CROSS SECTION REFER TO DRG. NO. 252448-02.
2. POND LOCATIONS AND SHAPES ARE INDICATIVE ONLY AND WILL BE CONFIRMED IN
THE POND DESIGN AND CONSTRUCTION PLAN.

Job Tite

BIODIVERSITY OFFEST ﬁ N

1:2000r
ARUP . STRATERGY WSF FRONG PONDS e -
P _N Su nshine LOCATION PLAN

g S
Lol 109 Wairan i ‘°"i"“$“”‘ coast A0 20 40 60 80m CONCEPT DESIGN

e, o
el +61(7) 3023 6000 Fax +61(7) 3023 6023 ‘Member Firm 1:2000/ 1:4000 Drawing No.
T | I |

i COUNCIL 252448-01

1\ 252000\ 257244800 Biodvrsty Offel Strategy\Work\ntamal\Drawinge\ Ci\ Sheels\ 25244801 dng Dorotscale © AR




A1

INDICATIVE STANDING WATER SURFACE

PERIMETER PERIMETER
EXISTING VEGETATION PLANTING ZONE (5m) POND PLANTING ZONE PLANTING ZONE (5m) EXISTING VEGETATION

Lok
) g‘& Gy yvuuy

~ (Y
%%\%%‘ AN SIS
. Y Y b B B b B Y e Y b 6 S B,

PERCHED AQUIFER
INDURATED LAYER (COFFEE ROCK)

POND PERIMETER PLANTING /A
SCALE 1:100 @ A3 u

PERIMETER PLANTING ZONE (3/m?) NOTES
v v v v v v v v v v v v v v v v v 1. FORLOCATION PLAN REFER TO DRG. NO. 252448-01.
. » . » . . . . . . . . » . » . » BOTANICAL NAVE COMMON NAME % NI 2 Bi]!iXH, EASTING AND NORTHING ARE ESTIMATES ONLY BASED ON EXISTING
EXTENT OF WORKS WILL VARY 3. 10m?MIN. POND STANDING WATER SURFACE AREA.
N2 v \2 N2 \2 N\ \2 N\ \2 N\ \2 N\ \2 N\ : .
ACCORDING TO AREA DISTURBED BALOSKION pallens Bog Rush 5% 4. ALL SOIL AND GROUNDWATER VALUES ARE BASED ON PRELIMINARY
. ., N POND CONSTRUCTION. v o - - INVESTIGATION ONLY. DEPTH OF PONDS TO BE CONFIRMED ON SITE.
BALOSKION tertraphyllum Swamp Foxtails 5% 5. BATTER SLOPES OF POND TO BE NO STEEPER THAN 1:3.
v v v BLECHNUM indicum Water Fern 10%
o v N v EMPODISMA minus Spreading Rope Rush 10% WEED MANAGEMENT
v v v " +  HAND REMOVAL OF LARGE WEEDS.
GAHNIA siberiania Saw Sedge 4% «  SPOT SPRAY WEEDS WITHIN WORKS ZONE
v v v v GLEICHERNIA dicarpa Pouched Coral Ferm 10% o+ ONLY CONTRACTORS THAT ARE EXPERIENCED AND TRAINED IN PLANT
IDENTIFICATION AND WEED REMOVAL TECHNIQUES SHALL BE EMPLOYED
N N2 N2 LEPTOCARPUS tenax Slender Twine Rush 12% TO REMOVE VEGETATION AND WEEDS.
) +  ALLOW A MINIMUM OF ONE WEEK FOR HERBICIDE TO SHOW RESULTS AND
» . v v SCHOENUS brevifolius Bog Rush 14% FOLLOW UP WITH ANOTHER SPOT SPRAY.
y » . o+ ALLOW ANOTHER WEEK FOR SECOND HERBICIDE SPRAY APPLICATION TO
BE SUCCESSFUL PRIOR TO SOIL PREPARATION.
v v e v POND PLANTING ZONE (5/m?)
v v v PLANTING PREPARATION
v o o y BOTANICAL NAVE COMMON NAME % MIX o THE AREA TO BE PLANTED IS TO BE DETERMINED ONSITE, ACCORDING TO
AREA DISTURBED IN POND CONSTRUCTION PHASE
v v o — — «+  DIG HOLE 100mm BY 100mm MIN. AREA.
BAUMEA rubiginosa Soft Twig-Rush 25% +  AMELIORATE WHERE REQUIRED.
v v v v BAUMEA ariculata Jointed Twig-Rush 20% . ggé?:)WITH HARDWOOD WOODCHIP PRIOR TO PLANTING (100mm MIN.
N N v LEPIRONIA articulata Grey Sedge 15%
BALOSKION palk . g
N3 v N3 v pallens Pale Cord-Rush 25% PLANTING
v v v FIMBRISTYLIS nutans 15% PLANT SPECIES AND LAYOUT IS TO BE UNDERTAKEN IN ACCORDANCE WITH THE
DESIGN DRAWINGS. CHANGES TO SPECIES SHOULD BE CONFIRMED BY
v v v v DESIGNER.
v v N\
v v v v TYPICAL PLANT 50mm GAP BETWEEN PLANTING TECHNIQUE
STEM AND MULCH WATER CRYSTALS AND FERTILISER MAY BE USED TO ASSIST WITH
N N N N N N N N N N N N N [@ POND PLANTING ZONE ESTABLISHMENT.
MULCH LAYER 100mm
v v v v v v v v v v v v v v /)] PERIMETER PLANTING ZONE ROOTBALL
FERTILISER TABLET MAINTENANCE
NS (OR SIMILAR) +  ONCOMPLETION OF WORKS PHASE THE ESTABLISHMENT PERIOD WILL
POND TYPICAL PLAN / R BEGIN FOR A DURATION OF 12 WEEKS.
NOT TO SCALE TOPSOIL LOOSE SOIL «  IRRIGATION MAY BE REQUIRED WITHIN THIS PERIOD.
TYPICAL PLANTING DETAIL
NOT TO SCALE
NOT FOR
CONSTRUCTION
Gl s e
BIODIVERSITY OFFEST Seaeatht q:50m
ARUP . STRATERGY WSF FRONG PONDS S
PN S uns h ine Zﬁg'mgg’; PLANTING PLAN ke S s
CONSULTAUSTRALIA 252448 CONCEPT DESIGN
> [ conoerTomson o] | w [ w Love 4, 106 Wektam Sroot
e e | SRR L e _~Coast
o oo oo [ o o e | " o s COUNCIL 252448-02 2

Bodvarsty Offsal Donotscale © A

User  Kallin Necney PIok Dete < 21/02/2018 &:49:31 A



This report takes into account the particular
instructions and requirements of our client.

It is not intended for and should not be relied
upon by any third party and no responsibility
is undertaken to any third party.

Job number 252448

Arup =
Arup Pty Ltd ABN 18 000 966 165 S
Arup

Level 4, 108 Wickham Street
Fortitude Valley

QLD 4006

GPO Box 685 Brisbane QLD 4001
Australia

WWW.arup.com

Sunshine Coast Airport

Sunshine Coast Airport Expansion
Project

Mount Emu She-oak Translocation
and Management Plan

252448-TP-2.0

Final | 19 December 2017

\hl// Sunshine Coast.

COUNCIL



Sunshine Coast Airport

Sunshine Coast Airport Expansion Project
Mount Emu She-oak Translocation and Management Plan

Contents
Page
1 Introduction 4
1.1 Background 4
1.2 Objectives of the Translocation 5
2 Mount Emu She-oak 7
2.1 Species description 7
2.2 Description of the SCA population 8
2.3 The ecology of Mount Emu She-oak at SCA 9
3 Baseline Population Surveys 10
4 Translocation Receiving Site 14
4.1 Land Tenure and Security 14
4.2 Receiving site suitability 14
5 Translocation Procedures 16
5.1 General requirements 16
5.2 Translocation timing 22
53 Seed collection and storage 22
5.4 Impact site preparation and treatment 22
5.5 Receiving site preparation and treatment 26
5.6 Heath tile preparation, removal and installation 28
5.7 Closed heath habitat restoration 29
5.8 Practical completion performance objectives and criteria 31
6 Short-term Management and Maintenance 32
6.1 Watering 32
6.2 Supplementary planting 33
6.3 Weed control 33
6.4 Thinning 33
6.5 Fires 33
6.6 Maintenance period performance objectives and criteria 34
7 Indicative implementation and maintenance program 36
8 Long-Term Management of Mount Emu She-oak Populations 37
8.1 Airport development 37
8.2 Inappropriate fire regimes 37
8.3 Weed invasion and competition 38
9 Monitoring and Reporting Requirements 40

252448-TP-2.0 | Final | 19 December 2017 | Arup

J:\2520001252448-00 BIODIVERSITY OFFSET STRATEGY\WORK\INTERNAL\DOCUMENTS\OFFSET AREA MANAGEMENT PLANS\MOUNT EMU SHE-OAK TRANSLOCATION PLAN\252448-TP-3.0.D0CX



Sunshine Coast Airport Sunshine Coast Airport Expansion Project
Mount Emu She-oak Translocation and Management Plan

9.1 Methodology 40
9.2 Reporting 40

10 References 41

252448-TP-2.0 | Final | 19 December 2017 | Arup

J:\2520001252448-00 BIODIVERSITY OFFSET STRATEGY\WORK\INTERNAL\DOCUMENTS\OFFSET AREA MANAGEMENT PLANS\MOUNT EMU SHE-OAK TRANSLOCATION PLAN\252448-TP-3.0.D0CX



Sunshine Coast Airport Sunshine Coast Airport Expansion Project
Mount Emu She-oak Translocation and Management Plan

Tables

Table 1: Mt Emu She-oak Translocation Objectives

Table 2: Mount Emu She-oak population estimate by habitat type within SCA
land.

Table 3: Landowner details for Lot 1 SP269581
Table 4: Suitable soil and groundwater conditions for Mount Emu She-oak

Table 5: Translocation and restoration project team, role, qualifications,
experience and responsibilites

Table 6: Flora species suggested to be used for infill planting if required.
Table 7: Performance objectives and criteria to achieve practical completion
Table 8: Proposed watering regime for translocated Mount Emu She-oak

Table 9: Performance criteria to be reviewed with yearly monitoring and reporting
requirements.

Table 10: Indicative schedule of maintenance tasks
Table 11: Proposed fire requirements for Mount Emu She-oak populations at SCA
Table 12: Exotic species known to occur at SCA and preferred control methods

Figures

Figure 1: Mount Emu She-oak Project Area Impact
Figure 2: Mount Emu She-oak Population Survey Transect Locations

Figure 3: Mean Mount Emu She-oak density in the three different habitat types:
Closed heath (south), closed heath (north) and low open forest. Bars represent the
standard error.

Figure 4: Translocation treatment types.
Figure 5: Mount Emu She-oak translocation site

Appendices

Appendix A

Erosion and Sediment Control Plan

Appendix B
Acid Sulphate Soils Management Plan

252448-TP-2.0 | Final | 19 December 2017 | Arup

J:\2520001252448-00 BIODIVERSITY OFFSET STRATEGY\WORK\INTERNAL\DOCUMENTS\OFFSET AREA MANAGEMENT PLANS\MOUNT EMU SHE-OAK TRANSLOCATION PLAN\252448-TP-3.0.D0CX



Sunshine Coast Airport Sunshine Coast Airport Expansion Project
Mount Emu She-oak Translocation and Management Plan

1 Introduction

This Mount Emu She-oak Allocasuarina emuina Translocation Plan describes the commitments and on-
site mitigation measures to be implemented for the management of the known Mount Emu She-oak
populations that will be subject to translocation and protection as part of the Sunshine Coast Airport
Expansion Project (SCAEP). The translocation is necessary to compensate for unavoidable impacts to
the Commonwealth listed species resulting from the proposed construction and operation of a new
runway to replace the existing runway at the Sunshine Coast Airport (SCA). The balance of the Mount
Emu She-oak area that will not be impacted will require ongoing monitoring and maintenance to
manage a viable population in the long-term.

In October 2017 a draft Translocation and Management Plan was prepared by Arup to support a request
for quote from suitably qualified contractors to implement the plan. In November 2017, FuturePlus
Environmental (FPE) were awarded the contract and a workshop was held on 6 December to finalise
details of the plan. This current version of this plan has been updated to include details on the final
translocation, habitat restoration and management requirements for the three year maintenance period.
This plan will be published on the SCAEP project website, prior to the commencement of translocation
works. It will remain a live document during the translocation works and ongoing maintenance to track
the progress of the mitigation measures to protect and restore the Mount Emu She-oak population within
the SCAEP area.

1.1 Background

SCA is proposing to construct and operate a new runway to replace the existing runway at the airport.
The Sunshine Coast Airport Expansion Project (the Project or SCAEP), has been designated a
coordinated project under the Queensland State Development and Public Works Organisation Act 1971
(SDPWO Act) and a controlled action under the Australian Environment Protection and Biodiversity
Conservation Act 1999 (EPBC Act).

An Environmental Impact Statement (EIS) has been prepared by SCA for the Project, with the EIS
process being led by the Queensland Coordinator-General, with the Australian Department of
Environment (DOE) carrying out an assessment of relevant matters of National environmental
significance (MNES) under the bilateral agreement. The Coordinator-General recommended that the
Project proceed and the final report on the EIS was published in May 2016. Approval under the EPBC
Act for MNES species affected by the proposal was granted in July 2016.

The project includes the construction of a new 2,450m runway, in a northwest/southwest alignment on
existing SCA land that is predominately former sugar cane fields. The new alignment will result in the
clearing of approximately 3.69 ha of habitat supporting a known population of Mount Emu She-oak,
located within the Project area (the Impact Area) (Figure 1).

A Biodiversity Offset Strategy (BOS) has been developed by SCA which identifies strategies and
commitments for compensating impacts to Mount Emu She-oak as a result of the Project. This includes
transplantation of the 4.41ha of impacted Mount Emu She-oak to an alternative habitat area to the north
of the site using tile movement methodology.

This Mt Emu She-oak Translocation Plan follows the recommendations set out in the BOS and
addresses Conditions 1-11 of the EPBC Act approval.
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1.2

Objectives of the Translocation

Sunshine Coast Airport Expansion Project
Mount Emu She-oak Translocation and Management Plan

This Translocation and Management Plan aims to support the conservation of two known Mount Emu
She-oak) populations located at SCA by establishing and maintaining self-sustaining populations that
have the capacity to survive in the short and long term. More specifically, the objectives of this plan are
to meet the outcomes for the site prescribed by the EPBC Act approval (Table 1).

Table 1: Mt Emu She-oak Translocation Objectives

Outcome Criteria Timeframe

Outcome 1 Ensure no net loss in the condition and extent of For the life of the approval
Allocasuarina emuina within the known population
area (excluding the population area impact)

Outcome 2 Ensure no net less in the condition and extent of Within 5 years after the commencement
Allocasuarina emuina translocated from the population | of the translocation and then on for the
area impact compared to the baseline condition and life of the approval
extent

Outcome 3 Ensure a minimum of 2.6 times increase in the count of | Within 20 years after the commencement
Allocasuarina emuina translocated from the population | of the translocation and then on for the
area impact compared to the baseline count life of the approval
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2 Mount Emu She-oak

Sunshine Coast Airport Expansion Project
Mount Emu She-oak Translocation and Management Plan

Mount Emu She-oak is a coastal heathland plant species listed as endangered under the EPBC Act
(Commonwealth) and the Queensland Nature Conservation Act 1992 (NC Act) (QId). A National

Recovery Plan for Mount Emu She-oak Allocasuarina emuina (the Recovery Plan) has been prepared
by the Environmental Protection Agency (Queensland Government).

A detailed description of the taxonomy, biology and ecology of Mount Emu She-oak can be found

within the Recovery Plan (Environmental Protection Agency 2007); however relevant information has

been included here to assist with on-site species identification and to give an understanding of how

ecological processes have influenced the abundance and distribution of the species at SCA.

2.1 Species description

Mount Emu She-oak belongs to the family Casuarinaceae (Environmental Protection Agency 2007).
The following description has been adapted from Halford (1993) and Johnson (1989) (cited in,
Environmental Protection Agency 2007):

Photograph 1: Mount Emu She-oak
Allocasuarina emuina (David Halford 2013)

252448-TP-2.0 | Final | 19 December 2017 | Arup

Mount Emu She-oak is a dioecious
spreading shrub to 2.5m with smooth
bark (Photograph 1). Branchlets up to
12cm long ascend the branch; sectioned
by small, smooth articles (4-8 mm long,
0.5-0.9mm in diameter) with soft down in
the furrows. Each ridge of the branchlet
article has 6-8 teeth (0.3-0.7mm long)
erect to slightly spreading and not
overlapping. Male flowers are
unbranched and without stalks. They are
approximately 1-3cm long with 8.5-9.5
whorls per centimetre. A small leaf
structure, differing in form from the
foliage leaves remain attached to the
plant beyond the expected time of falling
and is associated with the male flowers.
The pollen bearing part of the flower can
be 0.8-0.9mm long. The cones are
cylindrical and 12-28mm long, 6-15mm in
diameter and with a sterile apex. The
stalk is 3-13mm long and slender. The
seeds are dark brown to black and are

8 4.5-7.5mm long.
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2.2 Description of the SCA population

Mount Emu She-oak is currently known from 11 populations on the Sunshine Coast. Surveys
undertaken at SCA as a part of the Environmental Impact Statement (EIS) for the Project identified two
populations occurring on the site. One Mount Emu She-oak Population (AEP1) is located within the
Project area and the second population (AEP2) is located north of the Project area, on the western edge
of Mount Coolum National Park (see Figure 1).

Mount Emu She-oak population 1 (AEP1) is known as the Finland Road population within the Recovery
Plan (Environmental Protection Agency 2007). The population area includes Sunshine Coast Council
(SCC) owned freehold land, State land and the South Marcoola Section of the Mount Coolum National
Park. The Recovery Plan states that individuals are scattered over the entire area (Environmental
Protection Agency 2007).

According to population surveys undertaken in 2003 and 2006, the Finland population constitutes a
significant population (Lamont 2010), having:

e The greatest number of individuals out of the other populations described by Lamont (2010) and the
Recovery Plan; and

e Representing 47% of the known population (based on 2003 population estimates within the
Recovery Plan), or 29% of the known population based on Lamont’s (2010) survey in 2006.

This is due to AEP1’s large area compared to the other populations as opposed to an extraordinarily
high density of plants. Density estimates across all 11 populations were 994 plants/ha, with a standard
deviation of 525.6 plants/ha (Lamont 2010). Lamont (2010) estimated 12,429 individuals of Mount Emu
She-oak existed in the Finland Road populations in 2006 having sampled an area of 11.2ha south of the
drainage channel, excluding the area of Wallum Hakea dominated habitat north of the drainage channel
(~1,109 plants/ha).

The 4.41ha area of AEP1 that will be subject to translocation at SCA equates to approximately 5% of
the Finland Road population. Modifications to the project design, including the diversion of the main
access road around areas of high quality habitat, have assisted to minimise this area. These are discussed
in the project EIS.
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2.3 The ecology of Mount Emu She-oak at SCA

Mount Emu She-oak is restricted to heathland areas between Beerburrum and Noosa in Queensland’s
Sunshine Coast. The two populations at SCA are located in a flat coastal area between 2m to 4m
elevation. Olsen (2002, cited in Environmental Protection Agency 2007) has indicated that the species
prefers wetter heath soils, distinguishing it from its close relative Allocasuarina thalassoscopica, which
occurs predominantly on dry heath soils. Mount Emu She-oak exists on nutrient poor light to medium
clays or sandy loams with weak acidic reaction (Environmental Protection Agency 2007).

The current distribution of Mount Emu She-oak at AEP1 and 2 is restricted by conditions provided by
cleared habitat and melaleuca forest, the depth of coffee rock and the varying fire history in the two
population areas. There does appear to be suitable heath habitat south of AEP1 within the southern
Marcoola sections of Mount Coolum National Park, though the population is not known to inhabit this
area. Even if the species once existed in this area, the direction of prevailing winds may be limiting the
rate of recolonisation. This is because the wind-dispersed seeds have short dispersal distances, with
much of the seed germinating within one metre of the adult plant. Thus, whilst northwest winds are
common in the autumn months, prevailing south and south-east winds (Lamont 2010) could be reducing
the rate of southerly colonisation/recolonisation.

The species has a close relationship with fire. During fire, the above ground parts of Mount Emu She-
oak can be irreparably damaged; though seeds are often retained in the cones until they open after fire,
allowing the species to successfully regenerate. Surviving adult plants are also able to flower in the
growing season following fire whilst there is also evidence suggesting the species can resprout from

viable lignotubers when the above ground parts of the plant are destroyed (Environmental Protection
Agency 2007).

Across all known Mount Emu She-oak populations on the Sunshine Coast, Lamont (2010) found that
the northern and southern population groups (separated by the Maroochy River) were genetically
distinct. In the northern region, AEP1 and 2 were found to be genetically distinct from the other nine
populations and displayed a high level of genetic similarity despite their current distance of over 1km.
Little exchange was detected with the populations that lie approximately 12km to the north (Lamont, pp.
90). AEP1 and 2 were revealed to have a relatively low genetic diversity compared to other populations.
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3 Baseline Population Surveys

A baseline survey of AEP1 was carried out on 5™ and 14™ July 2017 by Arup ecologists to estimate the
size, condition and extent of the population occurring within SCA land prior to the translocation works.
The purpose of the survey was to (1) quantify the direct impacts of the project on Mount Emu She-oak

population size at SCA and (2) allow the required 2.6 times increase in population size to be calculated.

Replicating the EIS methodology, forty-four (44) quadrats were systematically surveyed for Mount Emu
She-oak (Figure 2). Quadrats of 10 m x 10 m were equally spaced using a 50m x 50m grid overlayed on
aerial photography of the site. One quadrat was positioned within the centre of each grid square, except
where areas could not be accessed due to dense ground cover or the existence of other physical barriers
such as drainage lines. In each quadrat, two ecologists counted the number of individual Mount Emu
She-oak plants present. To allow efficient and effective field identification and detectability, surveys
were undertaken during the peak flowering period for the species.

The mean density of Mount Emu She-oak was estimated for the SCA population area within each
vegetation type: Closed heath and Broad-leaved paperbark low open forest/ Open forest with heath.
Closed heath to the north and south of the drainage channel were assessed as separate habitat types to
reduce error in population estimates due to floristic differences in the vegetation impacting Mount Emu
She-oak density. These habitat areas are referred to as Closed heath south (i.e. south of the drainage
channel) and Closed heath north (i.e. north of the drainage channel).

252448-TP-2.0 | Final | 19 December 2017 | Arup Page 10

J:\2520001252448-00 BIODIVERSITY OFFSET STRATEGY\WWORK\INTERNAL\DOCUMENTS\OFFSET AREA MANAGEMENT PLANS\MOUNT EMU SHE-OAK TRANSLOCATION PLAN\252448-TP-3.0.D0CX



Client

_-_-_-u Airport Boundary

Sunshine Coast Council
Known Population Area ARU P
Job Title

m Impact Site Sunshine Coast Airport

50m Grid Expansion Project Fortitude Valley, QLD 4006

Level 4, 108 Wickham Street

Map Title Tel +61 (7)3023 6000 Fax +61 (7)3023 6023

www.arup.com
B  Quadrats Mount Emu She-oak Population
Scale at A4 Map Status

Vegetation community Survey Transect Locations 13,690 Final

Meters

Broad-leaved paperbark low open forest - —————— Coordinate System
0 40 80 120 160
B Closed heath north I R T B BT e o
B Closed heath south

©Copyright Information

a
J:\2520001252448-00 Biodiversity Offset Strategy\Work\Internal\Offset Area Management Plans\Mount Emu She-oak Translocation Plan\Figures\Fig002_Population_Surveys.mxd




Sunshine Coast Airport Sunshine Coast Airport Expansion Project
Mount Emu She-oak Translocation and Management Plan

Table 2 shows the results of the population estimates obtained for AEP1 within the 17.35ha of SCA
land. A total of 6,752 A.emuina individuals were estimated for the area with 628 plants (~9.3%)
occurring within the 4.41ha impact area. This is consistent with the EIS estimate of approximately 550
plants in 2013.

Mount Emu She-oak density varied between habitat types with the highest density of Mount Emu She-
oak observed in the closed heath located south of the drainage channel (Figure 3). Here, plant density
was found to be 880 plants/ ha, with the estimated number of plants in this area being 4,805 (SCA land
only).

As discussed in the project EIS, the closed heath area to the north of the drainage channel is dominated
by a thick layer of Wallum Hakea that partially restricts the establishment and persistence of other flora.
For this reason, Mount Emu She-oak density was found to be 350 plants/ ha, with a total estimate of 953
plants. This is significantly lower than the southern area of AEP1. When compared to closed heath to
the south, northern closed heath areas appeared to be in a later stage of succession, where Wallum
Hakea has out-competed Mount Emu She-oak in the absence of an appropriate fire regime.

In areas of Broad-leaved paper bark low open forest/ Open forest with heath, Mount Emu She-oak
density was found to be 108 plants/ ha. In this vegetation community, it is estimated that 993 plants
occur.

When including southern sections of the population area located within Mount Coolum National Park
property, AEP1 is estimated to contain 12,096 individuals over a total area of 23.85ha with impacted
Mount Emu She-oak accounting for 5% of this total population size. This total population size is
consistent with the EIS estimate of 12,152 in 2012 and slightly lower than Lamont’s estimate of 12,429
in 2010 (Lamont 2010). However, Lamont’s study was based on an assessment of closed heath to south
alone and is likely to have overestimated population size for open heath areas to the north of the
drainage channel.
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Figure 3: Mean Mount Emu She-oak density in the three different habitat
types: Closed heath (south), closed heath (north) and low open forest. Bars
represent the standard error.
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Table 2: Mount Emu She-oak population estimate by habitat type within SCA land.

Habitat type Habitat area (ha) Area Plants Density Habitat N
sampled | counted | (plants/ha)
(ha) no.
Retained Impacted Retained | Impacted
Open heath (south) | 5.46 0.00 0.20 176 880 4,805 0
Closed heath 2.46 0.26 0.12 42 350 862 91
(north)
Broad-leaved 5.74 3.43 0.12 13 108 621 372
paperbark low open
forest/Open forest
with heath
TOTAL 13.66 3.69 0.44 231 - 6,124 463
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o Translocation Receiving Site

4.1 Land Tenure and Security

A suitable receiving site for the translocation of the 4.41ha of impacted Mount Emu She-oak population
(AEP1) was identified during the EIS process and as a part of the BOS. The site is located on Sunshine
Coast Council land immediately north of the Project area. Land owner details for the site are provided
in Table 3.

Table 3: Landowner details for Lot 1 SP269581

Landowner Details

Registered Owner/s | Sunshine Coast Regional Council

on Title:

Real Property Lot 1 SP269581

Description (Lot (Finland Rd, Marcoola) — Airport needs

and Plan):

Lessee: Trustee:

(if applicable) (if applicable)

ABN/CAN: 37 876 973 913

(if applicable)

Phone number: 07 5475 7272 Mobile Number: NA
(if applicable)

Facsimile: 07 5475 7277 Primary contact NA

(if applicable) person (if required):

Email: mail@sunshinecoast.qld.gov.au

Postal Address: Locked Bag 72 Sunshine Coast Mail Centre

The land will be subject to an Environmental Offsets Agreement under the Queensland Environmental
Offsets Act 2014 to ensure its protection into perpetuity.

4.2 Receiving site suitability

To ensure the translocation of Mount Emu She-oak is most successful, plants should be relocated to
areas that offer suitable soil and groundwater conditions.

Wallum and heathland vegetation communities are commonly associated with shallow water tables
(particularly after rain), which perch (or semi-perch) on a hardpan layer such as coffee rock. Coffee rock
can also inhibit the growth of large trees, such as Broad-leaved Paperbark by limiting root development.

To ensure the receiving site is suitable for supporting coastal heath, soil and groundwater investigations
were completed within the site in 2013. The boreholes in the receiving site indicate that there is a coffee
rock layer between 0.5m and 1.2m below ground level and the upper soil horizons are sandy loams.
These are similar ground conditions to the Mount Emu She-oak impact area. The existence of a smaller
population of Mount Emu She-oak and heathland to the east also provides evidence that the area is
likely to offer suitable soil and groundwater conditions for the heathland translocation.
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Additional soil sampling has been undertaken at the receiving site, prior to the commencement of the
translocation works at 19 locations using a hand auger. These investigations have been used to further
refine the most suitable location for the translocated Mount Emu She-oak within the receiving site.

Soil samples have been systematically collected using a 50m x 50m grid overlayed on aerial
photography of the translocation site. Using a hand auger, each sample will be taken within the centre of
each grid square and will involve the collection of soil in 20cm increments up to a depth of 1.5m. Each
sample will be deposited on a tarp where the physical properties of the soil will be visually assessed.
Data will be collected for soil type, groundwater level and depth to coffee rock. Where soil observations
obtained for each grid square are within the suitable ranges identified, these locations will be prioritised
for receiving Mount Emu She-oak (Table 4).

Table 4: Suitable soil and groundwater conditions for Mount Emu She-oak

Key Ideal parameters

Attributes

Soil type Nutrient poor light to medium clays or sandy loams with weak acidic reaction
Groundwater 0.9m to 2.1m below ground level

level

Depth to coffee | 0.5m to 0.8m below ground level

rock

During the week commencing 11 December 2017, FPE completed 19 boreholes using a hand auger
across the translocation receiving site to assess the parameters specified in Table 4. Preliminary results
from these boreholes have been used to finalise the optimal location of placing heath tiles.
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5 Translocation Procedures

This section provides a summary of the procedures proposed for the translocation of impacted Mount
Emu She-oak at SCA to ensure the protection and appropriate management of impacted and retained
populations. Two translocation methods are proposed for use, depending on the target vegetation
community:

e Within closed heath habitat areas, translocation works will be undertaken using heath tile movement
methodology. The methods for this approach are based on the successful heath tile translocation of a
similar vegetation community at the Brightwater Residential Development and the University of the
Sunshine Coast.

e Translocation works for impacted plants within areas of Broad-leaved paperbark low open
forest/Open forest with heath will involve the movement of individual Mount Emu She-oak plants
into areas of the site that will require vegetation management to establish a closed heath community.

There are practical and ecological reasons for utilising a combination of translocation methods to
achieve the required outcomes for the maintenance and enhancement of the Mount Emu She-oak
population at the SCA.

5.1 General requirements

5.1.1 Qualifications and experience of Project Team
The project team for the translocation and restoration works is provided in Table 5.

The translocation project will be carried out under the direct supervision of a suitably qualified ecologist
or bushland restoration specialist. This person must have a university degree in ecology, botany,
environmental science or a similar and relevant field. All phases of the planning, implementation,
completion and monitoring of the project must be reviewed by the supervising ecologist or bushland
restoration specialists.

The on-ground works will be coordinated and supervised by qualified and experienced personnel within
minimum qualifications in Certificate I1I in Horticulture, Conservation Land Management (CaLM) or
equivalent experience. The project shall be undertaken by conservation land management specialists
who have experience in the collection, propagation and translocation of threatened flora species,
especially species belonging to coastal heath communities. Site maintenance will be undertaken by bush
regeneration specialists with minimum qualifications in Certificate III Conservation and Land
Management or equivalent and at least 10 years of practical ecological rehabilitation experience.

Monitoring and associated reports shall be prepared by a suitably qualified ecologist in preparing
ecological monitoring reports.
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Table 5: Translocation and restoration project team, role, qualifications, experience and responsibilites

Sunshine Coast Airport Expansion Project
Mount Emu She-oak Translocation and Management Plan

Cert IV in Assessment and
Workplace Training

AC/DC Licence

restoration and bush regeneration and holds an
ACDC licence.

Name / Position Project Role Qualifications Experience Responsibilities
Paul Wood Company | Project Director BEnvSc Paul is a Director of FPE and has very strong Certification of final report deliverables to meet FPE
Director / Principal MUDIA MEIANZ leadership skills and a wealth of relevant industry | quality assurance objectives, regulatory compliance
Environmental experience in environmental monitoring, and client expectations.
Scientist management and regulatory (compliance)
reporting. Paul will be responsible for all
certification of reports associated with the
proposed scope of services.
Kaine Pritchard Project Manager / | BSc (Plant Science and Kaine is a qualified Environmental Scientist with Liaison with Client;
Contract Ecologist/ WHS | Environmental Studies) over 12 years’ consulting experience in the Budgeting and resource coordination to achieve
Administrator/ Senior | Manager environmental industry. Kaine has significant project delivery timeframes and budgets;
Eny 1rqnmental Cert IV in Work Health and | XPerience m environmental man'agem'ent, . Desktop assessment;
Scientist Safety undertaking weed surveys, experience in habitat i ) o o
Field survey assistance to principal ecologists;

Preparation and technical review of all report
deliverables;
Subcontractor management; and

Development of WHS Plan and EMP and site
specific SWMS.
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BA (Geography)

rainforest botany and ecology, rare and threatened
plants/ecosystems, and weed/invasive plant
species. Much of his expertise has been developed
within southern and central Queensland and has
spent 20 years in Queensland Government
agencies including Queensland Parks and Wildlife
Service (QPWS) and the Department of

Environment and Resource Management (DERM).

With respect to coastal heath, Peter has detailed
understanding of species and community ecology
especially fire and soil water relationships as
demonstrated by his recent PhD thesis and work
history associated with defining and describing
regional ecosystems and their conservation
requirements in southern Qld.

Name / Position Project Role Qualifications Experience Responsibilities

Dr Peter Young Principal Botanist | PhD Peter is a plant ecologist with over 30 years’ Specialist input into ecology of Mt Emu She-oak and
Principal Ecologist/ | / Ecologist BSc (Plant Ecology & Plant | experience and has extensive knowledge in the Wallum Heath Management;

Suitably Qualified Geography) (Hons) Survey, mapping and assessrpent of native Field Survey Lead (Mt Emu She-oak and weeds);
Person vegetation, fire ecology, regional ecosystems, and

Data analysis, statistical analysis, technical review of
reports including recommendations on translocation
and weed management.
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Name / Position Project Role Qualifications Experience Responsibilities
Luke Craig Civil Civil Works BSci (Environmental) Luke has extensive >15 years’ experience in ESCP development & Certification (CPESC)
Works Site Foreman | Coordinator environmental management, investigation,

CPESC

planning, compliance, auditing, monitoring, risk
assessment, and regulatory liaison. Over the last
five to ten years Luke has successfully fulfilled
environmental coordinator and advisor roles or gas
and mining civil works around Australia and
Papua New Guinea. Luke is a member of [ECA
and active ESCP professional, skilled in the
design, development and certification of ESC for
infrastructure projects.

Luke has previously managed the Brightwater
Estate Heath-Tile translocation as the contracted
environmental management consultant.

Manage and supervise civil works for works under
the contract;

Liaison with Client;

Resource coordination to achieve project delivery
timeframes and budgets;

Inductions and WHS management.

Shadforths Civil Civil Contractor Not applicable Shadforths Civil Engineering Contractors is one of | Delivery and commissioning of site facilities and
Engineering Queensland’s largest family owned civil demobilisation;
Contractors Civil contracting companies with over SQO in-house Carry out all clearing / grooming and mulching
Contractor staff, and one of the state’s largest in-house fleets. | works.
Shadforths has been operating in QLD for over 40 Undertake the heath tile movement translocation of
years and have extensive experience in the approximately 1.25ha of closed heath containing the
relocation of wallum heath vegetation. Shadforths pp . y ) &
L . target species; and
own a specialised transportation truck and | o )
associated slabbing bucket and skids for the Miscellaneous civil, ASS and ESC items as
removal and transport of vegetation tiles. specified.
Jim Stuart Weed / Associate Diploma of Jim leads a team of over 15 bush regenerators and | On-ground weed and translocation management,
Weed / Maintenance | Translocation Forestry has had over 30 years in the forestry and natural scheduling and plant maintenance.
Coordinator Coordinator Environmental areas profession.
Management (Short Course)
AC/DC Licence

Construction White Card
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Name / Position

Project Role

Qualifications

Experience

Responsibilities

Nick Evans Ecologist
/ Environmental
Scientist

Ecologist / Fauna
Spotter

BEnvSc

Nick Evans is an Environmental Scientist /
Ecologist with 5 years’ experience in conducting
ecological assessments, natural resource
management, habitat surveys, spotter-catcher
works, environmental monitoring, and
development and implementation of conservation
initiatives.

Pre-Clearance Habitat Survey, Weed Surveys, Fauna
Spotter-Catching supervision and associated
reporting; and

Surveying of Mt Emu She-oak trees

Simone Forman
Ecologist /
Environmental
Scientist

Ecologist / Fauna
Spotter

BSc (Environmental &
Animal Ecology)

Simone Forman is an Environmental Scientist /
Ecologist with 2 years’ experience in conducting
ecological assessments, natural resource
management, habitat surveys, spotter-catcher
works, environmental monitoring, and
development and implementation of conservation
initiatives.

Pre-Clearance Habitat Survey, Weed Surveys, Fauna
Spotter-Catching supervision and associated
reporting; and

Surveying of Mt Emu She-oak trees

Jono Hooper

Ecologist / Fauna

BSc (Environmental) /
B.Sc

Jono Hoper is an Environmental Scientist /
Ecologist with 5 years’ experience in conducting
ecological assessments, natural resource
management, habitat surveys, spotter-catcher
works, environmental monitoring, GIS mapping
and development and implementation of
conservation initiatives.

Pre-Clearance Habitat Survey, Weed Surveys, Fauna
Spotter-Catching supervision and associated
reporting; and

Surveying of Mt Emu She-oak trees
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the Sunshine Coast. Ann previously operated her
own botanist consultancy and is a well-respected
flora expert. Ann has 35 years with specific field
experience in translocating mature Mt Emu She-
oak plants with 99% success and was involved in
the first flora and fauna survey for the Sunshine
Coast Airport in 1989 for Maroochy Council.

Name / Position Project Role Qualifications Experience Responsibilities

Ann Moran Technical advise B.Sc  (Environmental Ann is an experienced botanist who has worked Specialist input into translocation of Mt Emu She-
Mt Emu She-oak on translocation of | Science) throughout Queensland for over 35 years. She has | oak; and

Specialist / Botanist Mt Emu She-oak extensive plant knowledge, particularly of flora on | Attendance at Full Day Workshop.

Dr. Alison Shapcott
Mt Emu She-oak
Specialist

Technical advise
on translocation of
Mt Emu She-oak

BSc(Hons), PhD

Associate Professor Shapcott has been an active
participant in several threatened species recovery
teams and communicating between land managers,
scientists, conservation groups and industry
organisations to enable practical solutions. She has
been involved in several restoration projects where
she provided expert advice and or lead the
ecological aspects of the project in collaboration
with external bodies. These have included a 15 Ha
heath translocation project which included
translocation of populations of five vulnerable or
rare plant species, a recovery project for the
endangered species Allocasuarina emuina and a
translocation project for the endangered Cycas
megacarpa.

Specialist input into translocation of Mt Emu She-
oak as required.
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5.1.2 Environmental Management Plans

The following Environmental Management Plans have been prepared for the translocation and
ecological restoration works. These assist with minimising adverse of impacts to the environment as a
result of the works and include an:

e Erosion and Sediment Control Plan (Refer to Appendix A); and
e Acid Sulphate Soils Management Plan (Refer to Appendix B).

All site works must be undertaken in accordance with the requirements of these environmental
management plans. The Contractor will be required to update the ESCP an ASS management plans in
line with the final translocation and restoration methodology.

5.2 Translocation timing

Translocation of Mount Emu She-oak will be timed to coincide with the commencement of the SCAEP
early works; expected to be January - March 2018. Although site preparation works are likely to
commence immediately, it may be preferable to delay the movement of any plants until the wet season
(January to April) so to minimise watering requirements post-works.

5.3 Seed collection and storage

Seed was collected from the impacted and retained population of Mount Emu She-oak on 3 August
2017. Ten fruit each from twenty individual plants in both the closed heath (north) and twenty
individuals from the closed heath (south) vegetation communities were collected. These seeds will be
stored in a nursery, with germination trials commencing to assess any differences in viability between
seeds collected from the different habitat types.

During the pre-clearing survey within areas of Broad-leaved Paperbark open forest to identify individual
plants for translocation, seed will be collected from these plants.

A program of germination will be carried out to provide saplings for installation within the closed heath
restoration area and, if require, the heath translocation zone. Seed viability is likely to decline over time
so it will be necessary for planting and additional seed collection programs to be carried out during the
maintenance and monitoring phase of the translocation and restoration works.

5.4 Impact site preparation and treatment

Due to the difference in the type and structure of the vegetation communities that support Mount Emu
She-oak in the impacted population area, two types of translocation works are proposed. Areas of closed
heath with a lower canopy cover of paperbark trees will be subject to the heath tile translocation
procedures and areas that are underneath a canopy of taller trees will be subject to individual plant
translocations (Figure 4).

Prior to translocation of the Mount Emu She-oak from the impact site, areas of suitable habitat types to
be relocated using the heath tile methodology will be surveyed and pegged by the FPE Principal
Botanist. The location of access tracks into the impact area to carry out the translocation works are to be
confirmed and surveyed.
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5.4.1 Heath tile translocation zone

Based on preliminary mapping prepared for this plan, the total area to be subject to translocation using
the heath tile method is approximately 1.25ha. High visibility flagging tape and fencing will be used to
ensure impact areas can be easily identified on ground and to mark out the extent of the heath tile
translocation works. Tree Protection Fencing and Signs are to be established in accordance with
Australian Standards AS4970-2009 Protection of trees on development sites to ensure the protection of
Mount Emu She-oak population areas to be retained.

The impact area that will be subject to heath tile translocation will need to be slashed and cleared to
reduce above ground biomass of Wallum Hakea and other shrub and canopy trees. This may be
completed using a forestry mulcher attachment on a positrack or excavator, or a chopper roller. The
above ground biomass should be removed to no higher than 500mm above natural ground level. Larger
canopy trees need to be felled individually. Felled material is to be mulched on site and retained on the
area to be impacted. This will assist in the retention of seed from Mount Emu She-oak plants within the
translocation area and will reduce the potential for loss of soil moisture through evaporation.

Impacted areas of heath to be translocated in tiles should also be watered prior to removal to reduce the
likelihood of transplanting shock and to assist with establishment in the receiving site.

5.4.2 Individual plant translocation

A flora survey of the balance of the impacted area will be completed to mark all Mount Emu She-oak
plants. The survey will be completed by the FPE survey team, led by Principal Botanist Dr Peter
Young.

A georeferenced map of the impact area will be created that has transect lines overlayed utilising Arc
GIS. Based on the orientation of the impact site transects would run in a north-westerly to south-easterly
direction. This map will be downloaded onto field tablets and utilised during the survey.

Systematic searches for Mt Emu She-Oak plants will be undertaken by walking in swaths of 15 m across
the entire impact area. This will involve having three persons spaced evenly apart over the 15 m,
covering a search radius of S5m each. Based on this approach, preliminary estimations assume that
approximately 3km of transects will need to be covered.

Any individual plants found will be clearly marked with high visibility flagging tape, the GPS position
logged using a Differential GPS (DGPS), with an accuracy within Im, a unique identifier assigned (i.e.
AEP1) and the following details collected:

e Height
e Number of stems
e Presence of flower/fruits; and

e Comments on the vigour or health of the plant.

A vinyl tree tag will also be applied to the base of each She-Oak plant, with its unique identifier
displayed. The data from the DGPS can then be downloaded, converted and mapped. The information
and mapping resulting from the field surveys will be instrumental in refining translocation
methodologies. The spread of the individual plants will determine the location of the access tracks
through the Melaleuca forest to ensure the most efficient system of plant extraction.
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Plants will be watered prior to removal to reduce the likelihood of transplanting shock. The plants will
be removed early in the morning and will not be moved during periods of high temperature or strong
drying winds. The plant including the root mass and sufficient soil to hold the root system together, will
be carefully moved using a spade or a mattock. The area around the root systems is to be carefully
excavated to identify the tap root, with any impacts or damage to this tap root to be avoided as much as
practical.

The removed plants will be protected from wind and sun exposure, using wet hessian or a similar cover,
to minimise stress factors during transport from the impact site to the receiving site. Plants will be
installed directly into the receiving site location.
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5.5 Receiving site preparation and treatment

The receiving site for the establishment of the translocated Mount Emu She-oak population is located
approximately 2km to the north of the impact site. A total area of approximately 4.4 ha has been
allocated to receive the 1.25ha heath tile translocation, with the balance of the new population area
requiring ecological restoration to reinstate a closed heath vegetation community. Figure 5 shows an
indicative layout of the heath tile translocation site and revegetation site, with a schematic representation
of other required site works.

5.5.1 Site survey and vegetation clearing

Prior to removing any Mount Emu She-oak from the impact site, the receiving site will be surveyed and
pegged to allow for the on-ground identification of areas that will be receiving the translocated heath
tiles and individual Mount Emu She-oak plants. The final location and dimensions of the heath tile
translocation areas will be dependent on the results of the soil sampling and the recommendations of the
ecologist or rehabilitation specialist.

The soil and geology assessments completed by FPE during the week commencing 11 December 2017,
identified an area in the south-west corner of the receiving site that contained coffee rock at a suitable
depth below ground level. In this area, coffee rock was detected at 1.0m below ground level. Coffee
rock was not detected at any other locations across the receiving site.

The site consists predominantly of exotic pasture with occasional Melaleuca quinquenervia as a
scattered canopy tree. However areas of dense Melaleuca/slash pine regrowth are also located along the
eastern boundary. All existing vegetation on the site will be cleared to natural ground level in
preparation of receiving translocated Mount Emu She-oak and to allow for machinery and vehicle
access.

Prior to the commencement of clearing works, Tree Protection Fencing and Signs are to be established
in accordance with Australian Standards AS4970-2009 Protection of trees on development sites. These
are to be maintained on site for the duration of the translocation works. Immediately before clearing, a
licensed wildlife spotter/catcher is to inspect all vegetation to be removed. Any fauna encountered are to
be relocated/ ushered to adjoining vegetation.

Whilst the clearing works are being undertaken, a registered fauna spotter/catcher should be on-site in
the event that fauna are observed which require relocation or in case of fauna injury. All vegetation
removed is to be mulched on-site and stockpiled in cleared open areas on site. Exotic vegetation is to be
disposed of at an approved offsite disposal facility.

5.5.2 Earthworks

Following vegetation clearing works the existing topsoil will need to be excavated and removed from
the heath tile receiving area. Top soil is to be removed from areas identified for receiving translocated
heath to a depth of 300mm. Soils are to be stockpiled in cleared open areas on site for reuse at the
impact site to fill the hole left from the translocated heath.

All works must be undertaken in accordance with the Erosion and Sediment Plan prepared for the
project (Appendix A).
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5.6 Heath tile preparation, removal and installation

The intent of the heath tile translocation is to move the top 300mm of topsoil, with associated root
systems and soil ecosystem, from the impacted site to the prepared translocation receiving site. It is
recommended that an excavator with a fabricated tray-shaped bucket should be used to remove the heath
in tiles (Photograph 3). The heath tiles will contain the vegetation, topsoil and the existing seed bank.
By translocating the entire vegetation community and the soil seed bank, it is considered that there will
be a higher chance of success in establishing a viable Mount Emu She-oak population.

FPE’s proposed methodology, although based on past methodologies has been developed specifically
for the target species and site conditions. The proposed methods have been based on the use of existing
equipment held for previous projects, removing the need for project delays due to equipment fabrication.

Specific requirements have been detailed as follows;

e The cut interface shall be kept moist at all times by regular passes of the Moxy water cart;

e Using a fabricated heath tile cutting bucket fitted to a 30 tonne digger (or similar) a 4m2 tile of heath
shall be cut with each pass;

e Each tile shall be dug to approximately 300mm and retain the top S00mm of vegetation. This is to
ensure the roots and soil associated with identified vegetation are left relatively undisturbed during
the process;

e The tiles are then placed on a tile unit carrier which can hold two (2) tiles (8m2 in total) with a void
in the middle around the quick hitch which is capable of carrying additional soils and mulch that
may have fallen from the tile;

e A 6-wheel Moxie, with fabricated flat trays large enough to fit two carrier trays, shall be loaded for
direct haulage to the receival area;

e In addition, two slides which can carry up to three unit carriers have also been fabricated to assist in
wet areas and or inclement weather where Moxie access off haul roads is not possible;

e  Works will include around 30 loads per working day, totalling approximately 500m2 of heath;

e Post heath tile movement a guard layer of fine grained agricultural lime shall be spread at 5 kg/m?2 in
accordance with the approved ASSMP and hydromulched for temporary soil stabilisation;

e At the receival area the tiles shall be placed gently on moist (Moxy water cart to maintain 50m2
wetted area ahead of tile placement) and lightly ripped (using digging bucket teeth) subsoils in the
same order, orientation and approved level;

e Immediate watering shall be undertaken by the water cart in accordance with the proposed watering
regime; and

e Daily records of the tile quantities, plant movements, watering details and monitoring shall be kept
by FPE.
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Photograph 2: Example heath tile translocation methodology employed by Shadforths Civil Contractors.

5.7 Closed heath habitat restoration

Within the balance area that will not be subject to heath tile translocation, ecological restoration works
will be required to remove exotic species and Broad-leaved Paperbark regrowth to create areas of closed
heathland that is suitable for supporting Mount Emu She-oak. The treatments to these areas will be a
combination of assisted regeneration and revegetation works. The scale of any revegetation works will
need to be informed by the maintenance and monitoring results. These areas will be used for installation
of the individual Mount Emu She-oak plants that are translocated from the receiving site and planting of
nursery-raised plants

Primary actions associated with areas requiring assisted regeneration are the control of exotic and
declared pest plants. There is currently evidence of recruitment of native trees, shrubs and groundcovers
in this area. Fire management within these areas is recommended to be excluded for the maintenance
period to allow sufficient time for natural regeneration of canopy and shrubs to occur. Introduction of
ecological burns at this early stage in succession can reduce canopy and shrub cover.

Preliminary soil tests are to be undertaken to set a baseline of soil condition and composition prior to
any revegetation works. A minimum of 4 samples are to be taken from the site with physical and
chemical analysis undertaken by a NATA accredited soil analysis laboratory. Information received from
testing may inform the requirements of planting hole fertilisation or soil amelioration to benefit plant
establishment.

5.7.1 Weed and exotic species treatment

A site survey is to identify all restricted invasive plants and environmental weeds. Specific weed
treatments are to be in accordance with the Department of Agriculture and Fisheries (DAF) information
sheets (http://www.daff.qld.gov.au/4790 10168.htm#L). Specific control methods are to be dependent
on the age, size, location and health of the weed specimen. For example, hand removal or foliar spraying
for small woody weeds or grasses and cut-stumping or stem scaping for large woody weeds. When
applying chemical treatments native trees and shrubs are to be avoided. Follow up weed removal should
be timed to treat weeds and exotic species prior to seed set.

Following chemical treatment of grassy exotic species, slashing is to occur and the slashed vegetative
material retained on site as mulch. If required to achieve suitable ground protection, native mulch
(composted) is to be applied on the site.
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Following any chemical treatment of exotic grasses the dead vegetative material should be slashed and
retained on the site to provide soils stabilisation and cover. Native forest mulch should then be applied
to any bare soil to a depth of 75mm. It is recommended that native vegetation from the SCAP clearing
site is chipped on site, stored and allowed to compost into mulch. Any externally sourced mulch
material should also include a Weed Hygiene Declaration to ensure the material is free from any weed
propagules.

Fencing around the northern, southern and western property boundary will be installed to minimise the
spread of weed seed from outside of the site entering the translocation and restoration site. This will
consist of hessian panels strung between star pickets. The fence is recommended to be approximately
2m in height, with the bottom of the fence fastened to the ground or buried just below ground level.

5.7.2 Live topsoil placement

Opportunities to utilise topsoil from areas of impacted, remnant native vegetation across the SCAEP
project site should also be investigated to improve the seed bank of the restoration area. It is
recommended that a map of suitable areas of impacted coastal heath is prepared by a suitably qualified
ecologist or botanist. During preliminary earthworks for the SCAEP project the topsoil in these areas
should be stored separately and moved to the closed heath habitat restoration areas.

If live topsoil is to be implemented, the topsoil from the restoration site that contains weed or exotic
seed material should be removed and disposed of outside the site. The area and depth of topsoil to be
stripped should be sufficient to receive the volume of translocation to

5.7.3 Infill planting

Depending on the progress of the ecological restoration works, revegetation and infill planting may be
carried out the habitat restoration zone. The planting density within each zone has been estimated to
achieve a plant community structure consistent with the remnant clearing area. Planting densities may
be adjusted depending on the rate of natural recruitment evident. The densities provided in Table 6 are
to be used for site monitoring to assess the success of the rehabilitation and to guide subsequent planting
events over the maintenance period.

Table 6: Flora species suggested to be used for infill planting if required.

Stratum

Species name

Common name

Shrub (3 plant/m?)

Allocasuarina emuina

Black She-oak

Baeckea frutescens Weeping Baeckea
Baekea imbricata Spindly Baekea
Banksia robur Wallum Banksia

Bauera capitata

Wallum Baurea

Boronia falcifolia

Wallum Boronia

Boronia parviflora

Swamp Boronia

Conospermum taxifolium

Devil’s Rice

Dillwynia floribunda Showy Parrot Pea
Dillwynia retorta Heath Parrot Pea
Epachris microphylla Coral Heath

Epachris pulchella

Wallum Heath

Goodenia stelligera

Wallum Goodenia

Hakea actides

Wallum Hakea

Leptospermum liversidgei

Wallum Tea-tree

Leptospermum thymifolia

Melaleuca pachyphylla

Swamp Bottlebrush
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Stratum Species name

Common name

malabathricum

Melastoma malabathricum subsp.

Native Blue-tongue

Persoonia virgata Wallum Geebung
Petrophile shirleyae Conesticks

Philotheca queenslandica Queensland Wax Flower
Pultenaea myrtoides Swamp Pea

Pultanaea robusta

Tall Swamp Pea

Strangea linearis

Woolsia pungens Woolsia

Ground (5 plants/m?) Baumea articulata Jointed Twigrush
Baumea rubiginosa Soft Twigrush
Baumea teretifolia Twigrush
Chorizandra cymbaria Bristle Rush
Empodisma minus Spreading Rope Rush

Gahnia sieberiana

Red-fruited Saw Sedge

Goodenia stelligera

Wallum Goodenia

Hibbertia scandens

Twining Guinea Flower

Leersia hexandra

Swamp Rice Grass

Lepironia articulata

Grey Segde

Sporadanthus interruptus

Xanthorrhoea fulva

Swamp Grass Tree

5.8 Practical completion performance objectives and criteria

Following the implementation of the translocation and restoration works, the performance objectives
and criteria defined in Table 7 will need to be met to achieve practical completion and commence the

maintenance works.

Table 7: Performance objectives and criteria to achieve practical completion

Performance objective

Measureable criteria

vegetation community

Translocation of approximately 1.25ha of closed heath e Evidence that the root systems have established into the

receiving environment.

Adequate watering records provided to demonstrate
translocated area was sufficiently watered in.

oak plants within heath tile translocation site

Evidence of growth and establishment of Mount Emu She-

Recorded evidence of recruitment of Mount Emu She-
oak plants.

Evidence of population increases through yearly
surveys.

restoration sites

Reduction in cover of exotic and weed species in the

No more than 10% cover of exotic species across the
entire translocation and restoration site.

No more than 5% cover of restricted invasive plants
across the entire translocation and restoration area

Evidence of native species regeneration within the
translocation site and restoration site.

Records of at least 20 species from Table 6 of this report
within the restoration area.

No reduction in species richness within the translocation
site.

Recorded evidence of native species recruitment within
the restoration and translocation site.
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6 Short-term Management and Maintenance

The following section presents the management and maintenance requirements that must be
implemented at the translocation and restoration site within the first three years following practical
completion of the translocation and restoration work.

These prescribed measures are crucial to achieving the objectives identified in Section 1.2 and are to be
implemented until such a time as Mount Emu She-oak have become established and evidence of
recruitment is observed.

Figure 5 shows indicative receiving areas for translocated Mount Emu She-oak heath (Area 1) and
individual plants (Area 2) at the site. Different approaches to the management of these areas may be
required in the short-term to establish and/or maintain a suitable wallum/closed heath habitat for Mount
Emu She-oak.

To minimise the loss of translocated plants, after-care is to occur following the translocation works and
any subsequent planting events on an as-needs basis.

6.1 Watering

Table 8: Proposed watering regime

The translocated heath tiles will require sufficent watering to
for translocated Mount Emu She-oak

encourage successful establishment. There is limited access
to a reliable water supply at the translocaton site, so there

may be a requirements to install a water tank that is filled

. .. Week Frequency
periodically to irrigate the area of translocated Mount Emu
She-oak and restored heath habitat. Error! Reference
source not found. Figure 5 shows the proposed location of Week 1 &2 Once every day
the water tank to be confirmed by the appointed contractor.
Consideration for the installation of an irrigation system will | Week 3 & 4 Once every second day
also be required to ensure all areas of the translocation and
restoration sites can be suitably irrigated. Week 5 - 8 Twice every week
Areas containing translocated heath tiles and individual
Mount Emu She-oak plants (Area 1 & 2) are to be watered Week 9 - 12 Once a week

immediately after planting. Watering will occur regularly
throughout the initial establishment period, becoming less frequent with time.

Table 8 provides an indicative watering schedule for the site. However, local rainfall levels and soil
moisture content should be appropriately monitored and watering regimes altered as necessary.

An irrigation system will be established on the site, that consists of:

e Two x 22,500 L galvanised tanks will be delivered to site and placement in vicinity of the
translocation area for access by water truck;

e Establish a water source onsite sourced from the existing drain located to the south east of the
translocation area

e Powering of pumps to pump water to the storage tanks will consist of either a submersible pump and
solar panel power, or fuel powered generator (or similar);
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e Delivery of water to the irrigation area will be powered by fuel powered generator and pump (or
similar);

e For the initial heath tile translocation, temporary “solid set” type irrigation is proposed. In this type
of irrigation, sprinklers with an inlet pipe diameter size of 20 - 25mm shall be utilised at either
rectangular or triangular spacing. The application rate of these sprinklers shall not exceed the uptake
rate of the soil;

e Pipework supplying the sprinklers shall be laid on the ground, with the sprinklers being supported
by star pickets. The intent of the system is temporary, no longer than 12 months, with the subsequent
removal not requiring a high labour input;

e A subsequent planting of young She-oaks is expected to be carried out in 2020 that will also require
temporary irrigation. In this instance, direct watering is proposed; and

e The irrigation system including tanks, delivery pipe and sprinklers will be demobilised upon
approval by the project principal ecologist.

6.2 Supplementary planting

Supplementary planting may be necessary where the translocated Mount Emu She-oak do not establish
or self-propagate. This is to include the planting of nursery-raised Mount Emu She-oak seedlings
germinated from seed sourced from the SCA Mount Emu She-oak populations.

6.3 Weed control

Weed control should commence immediately following the translocation with ongoing control
implemented over the three year maintenance period at the following frequencies:

e Year 1: Twelve visits to target exotic and restricted invasive species
e Year 2: Six visits to target exotic and restricted invasive species

e Year 3 Six visits to target exotic and restricted invasive species

Area 2 is likely to be particularly susceptible to weed invasion until suitable native species cover is
established. More regular weed control within this area may be necessary. Care needs to be taken to
avoid harming Mount Emu She-oak plants and seedlings with a preference given to hand-weeding
methods. Herbicide treatments using a Glyphosate based bioactive safe for use in waterway
environments should only be used where it is determined hand weeding is inadequate.

6.4 Thinning

The continued management of any Melaleuca thickening at the translocation site will be required;
particularly within Area 2. Subject to monitoring and the scale of thickening, this may involve the
individual removal of Melaleuca plants or slashing of the entire area.

6.5 Fires

Fires must be controlled at the translocation site to allow adequate time for Mount Emu She-oak to
establish and juvenile plants to mature and set seed. It is estimated that Mount Emu She-oak plants
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grown from seedlings will require two growing seasons before flowering and another six (6) months for
seeds to mature. As such, a burn of the translocated area should be scheduled for no sooner than 2020.

6.6 Maintenance period performance objectives and criteria

The translocated population and the retained population will require ongoing monitoring to assess the
progress of the works towards the ultimate requirement to achieve a 2.6 times increase in population
size within 20 years.

The maintenance requirements in this section relate to the initial three year maintenance requirements to
be implemented by the Contractor. Table 9 defines performance criteria that are to be met during the
initial three year maintenance period so that off-maintenance can be achieved and Table 10 provides a
summary of the actions required each year during the maintenance period. Following this initial three
year maintenance period, further maintenance will be required.

Table 9: Performance criteria to be reviewed with yearly monitoring and reporting requirements.

Performance objective Measureable criteria

Establishment of a closed heath | o Flora species richness and diversity characteristic of a remnant closed heath
vegetation community community.

o Floristic structure, including shrub and groundcover height and Foliage Projective
Cover (FPC), characteristic of a remnant closed heath community.

Self-sustaining Mount Emu e Recorded evidence of recruitment of Mount Emu She-oak plants.

She-oak population e Evidence of population increases through yearly surveys.

Absence of exotic species and e No more than 5% cover of exotic species across the entire translocation and
weeds restoration site.

e No restricted invasive plants

Implementation of appropriate o Investigate the suitability of commencing a prescribed burn regime, using a patch
fire regimes mosaic pattern in the translocation area commencing in 2020.

e Development of fire management plan defining a patch mosaic burn regime with
areas to be burnt every 8-12 years.
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Performance criteria
and management
actions

Year 1

Year 2

Year 3

Maintenance actions

Weed control

Intensive mechanical and chemical weed control,
with 12 visits by team required to target weed
species prior to seeding.

Intensive mechanical and chemical weed control,
with 6 visits by team required to target weed
species prior to seeding.

Intensive mechanical and chemical weed control,
with 6 visits by team required to target weed
species prior to seeding.

Erosion control and
mulching

Erosion control and mulch to be installed where
required following weed treatment and removal
works.

Reapply mulch as needed to bare ground or new
plantings

Reapply mulch as needed to bare ground or new
plantings

Watering

As required

As required

As required

Live topsoil placement

As required

As required

As required

Infill planting

Sourcing of seedlings or seeds from local
provenance plant material.
Identification and preparation of planting sites

Monitoring for success and replacement of failed
plants.

Monitoring for success and replacement of failed
plants.

Ecological burns

Installation of No actions Planting, watering and weed control around Planting, watering and weed control around
individual Mount Emu installed plants installed plants
She-oak plants

No actions No actions Plan for ecological burn at end of maintenance

period.
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7 Indicative implementation and maintenance program
TAKSK Week | Week | Week | Week | Week | Week | Week | Week | Week | Week Year 1 Year 2 Year 3
1 2 3 4 5 6 7 8 9 10

Implementation phase

Pre-start meeting

Finalise environmental management plans

Site establishment and mobilisation

Survey and peg area to be translocated

Survey and mark individual Mount Emu She-oak
nlants

Carry out soil investigations within receiving site

Survey and peg translocation receiving site

Carry out heath tile translocation

Carry out weed treatment in restoration area

Remove individual plants and transfer to receiving
site

On maintenance inspection

Three year maintenance phase

Weed treatment

Watering

Infill planting (if required)

Live topsoil installation (if required)

Ecological monitoring

252448-TP-2.0 | Final | 19 December 2017 | Arup

BIODIVERSITY OFFSET FSET ARE)

PLANSIMOUNT EMU SHE-OAK TRANSLOCATION PLANI262448-TP-3,0,00CX

Page 36



Sunshine Coast Airport Sunshine Coast Airport Expansion Project
Mount Emu She-oak Translocation and Management Plan

8 Long-Term Management of Mount Emu She-oak
Populations

This section identifies measures that must be implemented for the long-term protection and management
of both retained and translocated Mount Emu She-oak populations at SCA. These prescribed measures
are crucial to achieving the objectives identified in Section 1.2 and are to be implemented immediately
for retained Mount Emu She-oak population areas and subsequently for translocated population areas.

Long term management of Mount Emu She-oak populations at SCA is to occur indefinitely. However, a
20 year timeframe has been set for achieving the required 2.6 times increase in the translocated Mount
Emu She-oak population size.

The Recovery Plan identifies several threats known to the Finland Road Mount Emu She-oak population
(AEP1). If not appropriately managed, these have the potential to impact the long-term success and

viability of translocated and retained Mount Emu She-oak habitat areas at SCA. These are discussed
further below.

8.1 Airport development

Closed heath vegetation communities are particularly dependent on a shallow groundwater aquifer,
especially the perched aquifer above the coffee rock. Runway construction as a part of the SCAEP may
impact the condition and extent of retained and translocated Mount Emu She-oak populations at SCA
indirectly through changes in groundwater quality (particularly salinity) and levels. Hydraulically
delivered sand used in runway construction may cause saline water to infiltrate areas of surrounding
habitat, increasing salinity levels and raising groundwater levels. Proposed mitigation measures
including strict development controls and the use of a high quality liner within the base of the new
runway area are aimed to minimise the potential for this to occur. These measures are discussed further
in the project EIS.

Surface and groundwater monitoring will also be undertaken by SCC during the SCAEP works to
monitor and manage any potential development impacts to Mount Emu She-oak populations. This will
include observing salinity and groundwater levels obtained from boreholes located within the vicinity of
retained and translocated Mount Emu She-oak populations.

8.2 Inappropriate fire regimes

Inappropriate fire regimes may impact the viability of Mount Emu She-oak plants (Environmental
Protection Agency 2007). Field observations have suggested that Mount Emu She-oak may begin to
senesce after approximately 10-15 years in the absence of fire (Olsen 2002 in Lamont 2010) whilst
parent plants may succumb to fungal attack from Phytophthora cinnamomii (Lamont 2010). The
viability of the seedbank of several species of Allocasuarina has been found to decrease over similar
timeframes (Halford 1993a; Pannell & Myerscough 1993; McKiernan 1997 in Lamont 2010).

Fire initiates the germination of soil-stored seeds and facilitates the release of seeds from cones stored
on adult plants (Environmental Protection Agency 2007). However, despite the species’ adaptation to
fire, there are a few factors that can influence reproduction success post fire (Halford 1993, in
Environmental Protection Agency 2007), including:
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e Fire frequency: it is suggested that the plant requires two growing seasons before reproduction
commences and another six months before the seeds can mature

e Fire intensity: A low intensity fire may not sufficiently stimulate the opening of cones

e Fire seasonality: Seasonal rainfall levels, soil and ambient temperatures and levels of sunlight post
fire could also affect seedling recruitment after fire.

Within AEP1, wildfires are reported as occurring in 1994 and 2002 for the southern area (Queensland
Parks and Wildlife Service, 2012), whilst the Recovery Plan for the species notes that a fire occurred in
2001. The 2001 fire mentioned in the Recovery Plan may in fact be the same as the 2002 fire mentioned
by the Queensland Parks and Wildlife Service (QPWS), given that the QPWS actively manages fire
within the area. There is no recent evidence of fire within the area of Mount Emu She-oak habitat north
of the drainage channel, as evidenced by the differing vegetation characteristics between the north and
south areas. This is likely due to the fact that this area is SCA land and fires managed by QPWS were
restricted to lands south of the drainage channel (i.e. predominantly the National Park area). Here, the
Mount Emu She-oak habitat contains a dense layer of tall Wallum Hakea whilst the southern area is
more open and floristically diverse. The Recovery Plan notes that the AEP1 population exhibited
germination after a fire in 2001 (pp. 9), potentially explaining why the population density of Mount
Emu She-oak is much higher in the southern portion.

According to Watson (2001), fires occurring at a range of frequencies between 7 and 20 years, but more
commonly between 8 to 12 years are preferable for maintaining coastal heathland biodiversity. Burns
should be planned to occur following rainfall events when the substrate is saturated (Watson 2001). This
will assist to avoid the risk of peat fire which can cause major shifts in species composition (Brown &
Podger 1982, cited in Watson 2001).

Table 11 outlines the proposed fire requirements for Mount Emu She-oak populations at SCA.

Table 11: Proposed fire requirements for Mount Emu She-oak populations at SCA

Fire intervals 8-12 years

Spatial scale of burn Small scale, patch mosaic burns within pre-determined areas taking into account the age/class
structure of the Mount Emu She-oak populations.

Interval till next fire Translocated populations will require sufficient time to establish and any juvenile plants to

event mature and set seed. The first burn in the translocated population area is recommended no

sooner than 2020. A burn should be planned for retained areas of AEP1 shortly after the
completion of translocation works (i.e. 2018-2019).

Fire intensity Natural vegetation on site will determine what fire intensity will be achieved. A fire load base
will need to be determined so as timing of the burn will result in a moderate intensity fire. The
heath substrate must be saturated to avoid the risk of peat fire.

Fire season Autumn and winter

8.3 Weed invasion and competition

Weed control measures are to be implemented on site for the duration of the maintenance period to
minimise the competitive impacts of exotic species on Mount Emu She-oak. Weeds may establish at the
edge of retained heathland habitat as a result of disturbance and increased nutrient inputs from SCA
activities including runway construction works. Translocated habitat areas are also likely to incur some
weeds from propagules stored within the soil or deposited from machinery and vehicles undertaking the
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translocation and maintenance works. If not appropriately managed, weeds may pose a considerable
threat to the long-term viability of Mount Emu She-oak populations at SCA.

Control and removal of invasive weeds will ensure Mount Emu She-oak are provided with favourable
conditions for population establishment, expansion and persistence. Table 12 provides a list of weed
species that are known to occur on site and preferred control methods. Inspections of the site should be
carried out at least once every six (6) months to identify and control any weed species present.

Table 12: Exotic species known to occur at SCA and preferred control methods

Family Species Name Common Biosecurity Act Control Methods
Name 2014 classification

Asteraceae | Baccharis halimifolia Groundsel Restricted invasive | Hand pull small plants.
Bush

Dig out larger plants or cut stump and
immediately spray or paint with
herbicide.

Poaceae Megathyrsusmaximus
var. maximum

Guinea Grass

Foliar spray with herbicide

Pinaceae Pinus elliottii

Slash Pine

Stem injection or cut stump and paint
with herbicide.
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9 Monitoring and Reporting Requirements

Following the translocation works, a population monitoring program will be implemented for the
translocated and retained populations of Mount Emu She-oak at the SCA site. The monitoring program
will measure annual progress towards achieving the translocation objectives identified in Section 1.2 for
a period of 20 years. This section provides a description of the performance objectives and criteria to be
achieved by the end of the three year maintenance period. However, monitoring beyond this time period
is recommended to inform the ongoing management of retained and translocated Mount Emu She-oak
populations at SCA.

9.1 Methodology

To assess the condition of the translocated community, four (4) permanent 100 m x 50 m transects will
be placed throughout the translocation site. The centre point of each transect will be marked with a star
picket, and the coordinates of the start point and centre point will be recorded, as well as the bearing.

Data on the floristic structure and condition of the vegetation community will be collected using the
methodology defined in BioCondition: A Condition Assessment Framework for Terrestrial Biodiversity
in Queensland. Assessment Manual. Version 2.2 (Eyre et al 2015). Each transect will be surveyed
annually during peak flowering season for 20 years.

Annual surveys of the retained and translocated Mount Emu She-oak populations will also be carried
out to monitor changes in population size compared with baseline estimates. As per the baseline
population surveys, 10 m x 10 m transects will be equally spaced using of a 50 m x 50 m grid overlayed
on aerial photography of the population areas. One quadrat will be positioned within the centre of each
grid, except where areas cannot be accessed due to dense ground cover or the existence of other physical
barriers such as drainage lines. In each quadrat, two ecologists/ botanists will count the number of
individual Mount Emu She-oak plants present.

9.2 Reporting

During the 20 year monitoring period, annual reports will be prepared to assess the progress of the
translocation and restoration works towards the required outcomes. The aim of the reports will be to
document progress towards addressing the objectives outlined in Section 1.2. This includes achieving
the required 2.6 times increase in population size of translocated Mount Emu She-oak populations. And
meeting the performance objectives defined in Section 8.1 of this report.

Monitoring reports are to include schedules of any management works undertaken for retained and
translocation Mount Emu She-oak population at SCA.

The results of surface and groundwater monitoring undertaken by SCC at SCA during the SCAEP
works should also be addressed within monitoring documentation. This is to include salinity and
groundwater levels obtained from boreholes located within the vicinity of retained and translocated
Mount Emu She-oak populations.
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Appendix A

Erosion and Sediment Control
Plan
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NOTICE TO USERS OF THIS REPORT

Apart from fair dealing for the purposes of private study, research, criticism, or review as permitted under the
Copyright Act, no part of this report, its attachments or appendices may be reproduced by any process without
the written consent of Future-Plus Environmental (“FPE”). All enquiries should be directed to FPE.

We have prepared this report for the sole purposes of Sunshine Coast Council (“Client”) for the specific
purpose only for which it is supplied. This report is strictly limited to the Purpose and the facts and matters
stated in it and does not apply directly or indirectly and will not be used for any other application, purpose, use
or matter.

In preparing this report we have made certain assumptions. We have assumed that all information and
documents provided to us by the Client or as a result of a specific request or enquiry were complete, accurate
and up-to-date. Where we have obtained information from a government register or database, we have
assumed that the information is accurate. Where an assumption has been made, we have not made any
independent investigations with respect to the matters the subject of that assumption. We are not aware of any
reason why any of the assumptions are incorrect.

This report is presented without the assumption of a duty of care to any other person (other than the Client)
(“Third Party”). The report may not contain sufficient information for the purposes of a Third Party or for other
uses. Without the prior written consent of FPE:

(@) This report may not be relied on by a Third Party; and
(b) FPE will not be liable to a Third Party for any loss, damage, liability or claim arising out of or incidental to a
Third Party publishing, using or relying on the facts, content, opinions or subject matter contained in this report.

If a Third Party uses or relies on the facts, content, opinions or subject matter contained in this report with or
without the consent of FPE, FPE disclaims all risk and the Third Party assumes all risk and releases and
indemnifies and agrees to keep indemnified FPE from any loss, damage, claim or liability arising directly or
indirectly from the use of or reliance on this report.

In this note, a reference to loss and damage includes past and prospective economic loss, loss of profits,
damage to property, injury to any person (including death) costs and expenses incurred in taking measures to
prevent, mitigate or rectify any harm, loss of opportunity, legal costs, compensation, interest and any other
direct, indirect, consequential or financial or other loss.

Signed on behalf of Date: 14 December 2017
Future-Plus Environmental

/

N fw
(¥

Paul Wood
Director
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1.0 INTRODUCTION

Future-Plus Environmental (FPE) are pleased to provide the revised Erosion and Sediment Control Plan
(ESCP) for the Mt Emu She Oak Translocation Project hereafter referred to as the ‘Project’, for the
Sunshine Coast Airport Expansion Project (SCAEP). FPE are the principal contractor for the Project.

The site has a very low erosion risk, with the EIS report estimating a soil loss rate of 14 t/haly during
construction. Potential erosion impacts are lessoned by the sandy nature of the sites soils and slopes
significantly less than 1%. The EIS identifies waterway banks and stockpile embankments as areas where
erosion is most likely to occur during the construction works. The purpose of the following ESCP is to
manage the environmental impacts associated with the exposure and disturbance of soils during the project

works.

2.0 EROSION AND SEDIMENT CONTROL PLAN

21 PERFORMANCE OBJECTIVES

All E&SC’s shall be in accordance with the Manual for Erosion & Sediment Control, Version 1.2, (Sunshine
Coast Regional Council, 2008), and Soil Erosion and Sediment Control Engineering Guidelines for
Queensland Construction Sites. E&SC measures shall be constructed to achieve stable discharges from
the construction site during a 25.9mm rainfall event (1 year, 2 hr ARl Marcoola).

The ESCP also aims to:

= Minimise the area of disturbance to no greater than the area necessary for construction works to
occur;

= Minimise erosion of soils during construction works;

= Minimise loss of sediment from site during construction works; and

= Controls meet the following criteria:
0 pH>45!
0 Suspended Solids < 50mg/L
O Turbidity < 75 NTU

22  METHODOLOGY

The management strategy for erosion and sediment control is as follows:

1 Note: Due to the pH sensitive receiving environment (i.e. Wallum heath ecosystem which are naturally acidic) no
treatment of discharge waters, to increase pH, is recommended unless pH <4.5.

14 December 2017 ESCP - Mt Emu She-oak Translocation Project 1
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= Phase 1 - Site Set Up
= Phase 2 — Heath Tile Translocation Works
= Phase 3 - Individual Translocation Works

= Phase 4 — Completion
An ESCP has been drafted for each of the project phases. The plans are attached as Appendix A.
2.3 MONITORING

A rain gauge shall be installed at the site office and checked daily at 9am for direct comparisons with the
BOM weather station situated within the project area. FPE's site supervisor shall undertake daily checks on

weather forecasts and warnings.

Weekly inspections will be carried out to check:
= Works are only occurring within designated area and no-go fencing is in place;
= Erosion and Sediment Control measures, to ensure they are cleaned out and maintained in
working order;
= Stabilisation is occurring in accordance with the plans;
= For litter and debris; and

= For discharges from sediment traps.
2.4 ACTIONS SIGNIFICANT RAIN EVENTS

Should a significant rainfall event be predicted within the seven day BOM outlook for the works area, the site
foreman shall inspect the works area two days prior and ensure all ESC’s are in place and functional (i.e. in
good working order and have sufficient sediment storage capacities 70%). Post rainfall, prior to starting
works, the foreman shall undertake a post rainfall ESC inspection to identify any controls requiring

maintenance.
25 REPORTING

FPE's site supervisor shall maintain a log of inspections, maintenance actions which shall be detailed in the
site diary. Records (including inspections and monitoring) are to be logged and kept for verification of

compliance on a as need basis.
2.6 INCIDENTS AND CORRECTIVE ACTIONS

An incident shall be raised when erosion and sediment controls are not effectively protecting the

waterway/downstream environment. Corrective actions shall include but not limited to:

14 December 2017 ESCP - Mt Emu She-oak Translocation Project 2
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= Undertake a survey of erosion and sediment control measures and determine effectiveness of
current controls;

= Reassess the risks of the works areas and determine if further controls will remedy any problems;

= Seek the assistance of an appropriately qualified professional for advice on erosion sediment
control devices; and

= Implement all required works and recommendations to achieve compliance.
3.0 SUMMARY

It is expected that the controls detailed in the above-mentioned plans will form the minimum base of controls
required during the project and that FPE will audit the project throughout the construction phase to identify
any additional controls required to comply with the project's environmental objectives. Furthermore, it is
expected that FPE will continue to prepare progressive plans that address the specific staging of works and
or reflect changes made to the erosion and sediment controls detailed in the above-mentioned plans.

14 December 2017 ESCP - Mt Emu She-oak Translocation Project 3
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Appendix A.
ESCPs
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Legend

____LVIHV (limited)
ObjeCtiVeS access
To minimise environmental harm caused by the release of
sediment laden water to the receiving environment.
For and during all rainfall events all other reasonable and = ==N0 G0 Zone
practicable measures to minimise erosion and sediment
discharge should be undertaken by the principle contractor
or their representatives.
Stormwater quality leaving the site is <50mg/L Suspended
Solids, <75 NTU Turbidity and >4.5 pH.

Technical Notes

HV access

Management Strategy

The site supervisor shall be responsible for the:

* Implementation of the E&SC’s outlined for Phase 1;

» Education of relevant site personnel on the E&SC'’s to be
undertaken;

» Monitoring of the continued effectiveness of the controls
during the works;

» Updating of the ESCP where necessary;

* Daily review of the 7 day BOM forecast for the works
area; and

* All other control measures outlined in the CEMP and
subsequent management plans for works area.

Tasks / Actions
The single stabilised entry / exit point on Finland Road
shall be utilised for the project.
Identify all no go areas and delineate.
Identify all drainage lines and waterways intersecting the
Temporary stockpile and site office area and construct
stabilised outlet points where required. Refer to standard
drawings SD-EST-1, SD-FR-1 and SD-RCD-1.
Undertake drainage control measures including:
* Divert ‘clean’ up-slope water around any soil disturbance
where possible; and
* Transport stormwater through the work site in a non-
erosive manner.
Undertake erosion control measures including:
* Limit the area of exposure; and
» Mulch to cover disturbed areas open without activity.
Any long term soil stockpiles situated in the laydown area
Temporary Laydown Area (>3 weeks) shall be controlled by sediment fences on the 90 45 0 90 Meters
e ok down slope side if erosion is identified. | = =

X . -~

— —_ lcm=89m
Stabiliged entry/exit

future-plus EROSION & SEDIMENT CONTROL PLAN: Project: MT EMU SHE-OAK TRANSLOCATION PROJECT

ENV'RONMENTAL PHASE 1 - SITE SETUP Client: SUNSHINE COAST AIRPORT Coordinate System: GDA 1994 MGA Zone 56

Document Name: 5141-171212 P1 on: Projection: Ti Mercat
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Technical Notes Legend

Heath tile relocation area .
Objectives Indicative shallow

To minimise environmental harm caused by the drainage line
release of sediment laden water to the receiving HV access
environment. ..
For and during all rainfall events all other reasonable —LVIRV (limited)
and practicable measures to minimise erosion and access
sediment discharge should be undertaken by the | ===No Go Zone
principle contractor or their representatives.
Stormwater quality leaving the site is <50mg/L
Suspended Solids, <75 NTU Turbidity and >4.5 pH.

Soil-Stockpile

Management Strategy

The site supervisor shall be responsible for the:

1 * Implementation of the E&SC's outlined for Phase 1,
o « Education of relevant site personnel on the E&SC's
to be undertaken;

_{‘—“_— b3 g . + Monitoring of the continued effectiveness of the
| Moritering point 1 R TR RUC Y
| - « Updating of the ESCP where necessary;

+ Daily review of the 7 day BOM forecast for the
works area; and

« All other control measures outlined in the CEMP
and subsequent management plans for works area.

Tasks / Actions
Al stormwater captured from the void post tile
translocation, at both the impacted and receival
areas, shall be diverted by constructing shallow
catch drains, to a sediment trap for settling and
testing and subsequent release (by pumping or
similar). It should be noted that the void itself acts as
a large sediment trap for all rainfall events and the
sediment trap shall be used more as a collection
sump.
Monitoring points (MP1 and MP2) shall be monitored
during release events for water quality parameters
listed above. N
The pump release points shall be stabilised by
mulch bunds or similar, and pump rates set to A
- ensure no soil offsite is entrained.
Release point The temporary soil stockpile at the receival site shall

be stabilised by constructing a sediment fence on | 40 20 0 40 Meters
i | = = ]
the down slope side.

lcm=40m

futu f&-p!US EROSION & SEDIMENT CONTROL PLAN: Project: MT EMU SHE-OAK TRANLOSCATION PROJECT
PHASE 2 - HEATH TILE TRANSLOCATION WORKS Client: SUNSHINE COAST AIRPORT Coordinate System: GDA 1994 MGA Zone 56
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Technical Notes

Access'tracks to be stabilised Legend

by 100% ¢ mulch Objectives
y /o"cover of mulc To minimise environmental harm caused by the release of sediment | —Temporary

laden water to the receiving environment. Crossing
. For and during all rainfall events all other reasonable and amm/\ccess roads
Heath Tile x : practicable measures to minimise erosion and sediment discharge
Tfénslocatfon Aréa should be u_ndertaken by the principle contractor or their
; : representatives.
: Stormwater quality leaving the site is <50mg/L Suspended Solids,
<75 NTU Turbidity and >4.5 pH.

Individual Management Strategy
' ik leloztilela W \i--BI The site supervisor shall be responsible for the:
1 * Implementation of the E&SC’s outlined for Phase 1;

» Education of relevant site personnel on the E&SC'’s to be
undertaken;

» Monitoring of the continued effectiveness of the controls during the
works;

» Updating of the ESCP where necessary;

* Daily review of the 7 day BOM forecast for the works area; and

* All other control measures outlined in the CEMP and subsequent
management plans for works area.

Tasks / Actions

The individual relocation is to be undertaken by hand, using shovels
for the majority of plants however some larger plants may require
mechanical aid to be dug. The plants shall be transported directly to
the receival area for immediate replanting. The disturbances to soils
shall be limited to vegetation clearing for access tracks and the
installation of the temporary drain crossings.

The access tracks shall be constructed by mulching the vegetation
to ground level leaving the mulch insitu for LV trafficability. 100%
cover of the access tracks is required for LV access therefore
achieving best practise E&SC objectives. In areas of the tracks
where insufficient mulch exists, mulch shall be transported and
spread to ensure 100% cover.

The installation of two temporary drain crossings shall be N
constructed by:

» Scheduling the works within a BOM predicted two to three day fine A

weather event;

» Should rainfall be predicted prior to final stabilisation works, all

batters shall be mulched to achieye 190% cgver; and . 30 15 0 30 Meters
« All concentrated flow paths exiting directly into the drains from the [ om
temporary crossing stabilised by adequate velocity controls (e.g.

SD-FR-1 and SD-RCD-1 or similar). lem=27.9m

future-plus EROSION & SEDIMENT CONTROL PLAN: Project; MT EMU SHE-OAK TRANSLOCATION PROJECT
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Legend

Technical Notes _LV/HV (limited)
Objectives access

To minimise environmental harm caused by the release of sediment laden HV access
water to the receiving environment. |

For and during all rainfall events all other reasonable and practicable | ——No Go Zone
measures to minimise erosion and sediment discharge should be

undertaken by the principle contractor or their representatives.

: ] ! Stormwater quality leaving the site is <50mg/L Suspended Solids, <75
Refill shallow drainage NTU Turbidity and >4.5 pH.

paths, stabilise high risk
areas with mulch e Management Strategy
£ The site supervisor shall be responsible for the:

* Implementation of the E&SC'’s outlined for Phase 1;
» Education of relevant site personnel on the E&SC'’s to be undertaken;
» Monitoring of the continued effectiveness of the controls during the
works;
» Updating of the ESCP where necessary;
+ Daily review of the 7 day BOM forecast for the works area; and
* All other control measures outlined in the CEMP and subsequent
management plans for works area.

Erect No-Go Fenciﬁg (bunting)

Tasks / Actions

Impacted area

Post filling of the void the AEP1 population to the south of the project area

shall be protected from overland flows from the exposed soils by the

construction of earth bund 0.3m in height by 1.5m wide (stabilised by

seeded hydromulch) along the perimeter.

Seeded hydromulch shall be applied to all exposed soils of the impacted

area. Using a purpose built machine capable of producing a homogenous
P (VIR oo R toMol=Hi=To[¢=Te [Te MM slurry, uniformly applying the slurry over the area in accordance with Table

1 (bottom left).

Hydromulching methodology is to ensure that the first pass consists of a
Remqve tempo.rlary slurry of water, fibre (approximately 10% of the total specified), seed and
crossings, stabilise fertiliser to prepare the surface. The second pass and subsequent passes
high risk disturbed shall consist of a slurry of water, fibre and binder only.

: S areas with mulch Receival Area

: — 5 = All voids shall be filled and all exposed surfaces stabilised by spreading

ConstrLfc.t earth bund S mulch to achieve 100% cover.

along AEP perimeter 4 ! " Erect no-go fencing around the perimeter of the receival area.

R

e T

i Temporary Culverts
Table 1 Hydromulch Application Rates Upon completion of individual translocation works, remove all crossing

| Type Application Rate | Kg of Bindar i Min H20 Controfied | T materials from drain and spread millet seeds on all exposed batters.
(dry weight) (dry weight) | release Millet
kg/ha to 1000L of Access tracks

A

11055 0 110 Meters

HI0 ::k;ﬂ::ﬂr E‘t;ﬂ:I All haul and LV tracks shall be graded to be accessible prior to o om ]
10

| [
| Sugar Cane Mulch G000 | 9 | 40,000 N7-18 demobilisation. ]

Woad Fibre , 2500 | 2 | 30000 P14 lcm=115m
|_Industrial Hemp 6000 | 3 | 40000 K48
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NOTICE TO USERS OF THIS REPORT

Apart from fair dealing for the purposes of private study, research, criticism, or review as permitted under the
Copyright Act, no part of this report, its attachments or appendices may be reproduced by any process without
the written consent of Future-Plus Environmental (“FPE”). All enquiries should be directed to FPE.

We have prepared this report for the sole purposes of Sunshine Coast Council (“Client”) for the specific
purpose only for which it is supplied. This report is strictly limited to the Purpose and the facts and matters
stated in it and does not apply directly or indirectly and will not be used for any other application, purpose, use
or matter.

In preparing this report we have made certain assumptions. We have assumed that all information and
documents provided to us by the Client or as a result of a specific request or enquiry were complete, accurate
and up-to-date. Where we have obtained information from a government register or database, we have
assumed that the information is accurate. Where an assumption has been made, we have not made any
independent investigations with respect to the matters the subject of that assumption. We are not aware of any
reason why any of the assumptions are incorrect.

This report is presented without the assumption of a duty of care to any other person (other than the Client)
(“Third Party”). The report may not contain sufficient information for the purposes of a Third Party or for other
uses. Without the prior written consent of FPE:

(a) This report may not be relied on by a Third Party; and
(b) FPE will not be liable to a Third Party for any loss, damage, liability or claim arising out of or incidental to a
Third Party publishing, using or relying on the facts, content, opinions or subject matter contained in this report.

If a Third Party uses or relies on the facts, content, opinions or subject matter contained in this report with or
without the consent of FPE, FPE disclaims all risk and the Third Party assumes all risk and releases and
indemnifies and agrees to keep indemnified FPE from any loss, damage, claim or liability arising directly or
indirectly from the use of or reliance on this report.

In this note, a reference to loss and damage includes past and prospective economic loss, loss of profits,
damage to property, injury to any person (including death) costs and expenses incurred in taking measures to
prevent, mitigate or rectify any harm, loss of opportunity, legal costs, compensation, interest and any other
direct, indirect, consequential or financial or other loss.

Signed on behalf of Date: 14 December 2017
Future-Plus Environmental

Paul Wood
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1.0 INTRODUCTION

1.1 PURPOSE

The Mt Emu She-oak (Allocasuarina emuina) Translocation Project (Project) is necessary to compensate for the
unavoidable impacts to the EPBC listed endangered species resulting from the Sunshine Coast Airport Expansion
Project (SCAEP). Heaths where Mt Emu She-Oak exists are described as Closed Wallum Heath. Wallum heaths
are naturally acidic and are pH sensitive environments. Any treatment of Acid Sulfate Soils (ASS) in close
proximity to, or in areas that are hydrologically connected to the Wallum Heath, can have a negative affect on the

heaths acidic ecology.
The Queensland Acid Sulfate Soil Technical Manual: Soil Management Guidelines (2014) state:

Disturbance of acid sulfate soils adjacent to sensitive, acidic soft water environments must be avoided since use
of neutralising agents will produce leachates that raise aquatic pH, adding hardness to water and putting

acidophilic ecosystems at risk. Essentially, addressing one problem will create another’.

Following discussions with Wallum Heath Ecologists, it was agreed that if the risk of ASS (or strongly acidic soils)
disturbance was low enough, to not justify the spreading of lime adjacent to the non impacted heath community, it

would be of benefit. The purpose of the risk assessment is to determine:

= |f the recommended treatment options outlined in the approved ASSMP (Core, 2017) for the site are
required for soils to be placed adjacent to the Wallum Heath communities; and
= Where treatment is recommended, to ensure the treatment does not impact Wallum Heath communities

onsite or adjacent to the site.
1.2 PROPOSED SOIL DISTURBANCES
The project is proposing to undertake two methods of translocation of the Mt Emu She-oak:

1. Heath Tile Method (up to 2ha); and
2. Individual Relocation (approximately 411 plants).

The proposed heath tile translocation operation will comprise excavations to a depth of 300 mm and relocating
them to the proposed receival area. The receival area will be prepared by stripping 300 mm depth of topsoil
material prior to the vegetation replacement. The spoil from the receival area will be used to fill the excavation left
within the translocation area. Approximately 3,000m? of topsoils shall be disturbed per hectare of heath tile

translocation.
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The individual relocation is to be undertaken by hand, using shovels for the majority of plants however some
larger plants may require mechanical aid to be dug. The plants shall be transported directly to the receival area for

immediate replanting.
1.3 ASS INVESTIGATIONS

Core on behalf of the Sunshine Coast Council (SCC) has undertaken both ASS and Groundwater Investigations
for both the impact and receival areas. The Core ASSMP is attached as Appendix A. In summary Core

identified actionable levels of net acidity within the upper 0.5m bgl. However, Core noted that:

= The acidity was 100% of the net acidity values were due to existing acidity, with no potential for further
acid generation indicated.

= The existing acidity present may be due to organic acids rather than oxidised sulfur (note in only one
sample, BH17 0.0-0.25m which is now outside of the proposed receival area boundary, recorded net
sulfuric acidity of 0.02%S).

Core concluded that the soil results:

“indicate there is likely to be disturbance of soils with existing acidity during the proposed translocation of the Emu
Mountain She Oak. However, the levels of existing acidity are generally low, and the proposed disturbance is

considered unlikely to generate further acidity or cause further acidity to migrate offsite.”
1.4  ASSMP TREATMENT RECOMMENDATIONS

The Core ASSMP recommends the spreading of a 5kg/m? lime guard layer prior to the refilling the void post heath
tiling at the Impacted Area. Liming of the disturbed soils is not recommended if the soils are to remain onsite

(which is proposed).
2.0 RISK ASSESSMENT

The following risk assessment process is based on the risk guide from the AS/NZS 1SO31000: 2009. The
assessment considers risks to the environment from the disturbance of ASS (or strongly acidic soils). Measures

of consequence and risk have been contextualised by the following:

= Core ASS Investigation and Management Plan (2017);
= Proposed soil disturbances during the Mt Emu She-oak Translocation Project; and
= End point ASS management of applying a lime guard layer adjacent to Wallum Heath containing

Endangered species listed under the EPBC Act.
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21 RISK ASSESSMENT TABLES

Table 1: Defined measures of consequence

Level Descriptor Consequence
1 Insignificant Insignificant impact or not detectable environmental impact
2 Minor Potentially harmful to site ecosystems with impacts contained to site
3 Moderate Potentially harmful to adjacent ecosystem with local impacts primarily contained to on-site
4 Major Potentially lethal to local ecosystem; predominantly local, but potential for off-site impacts
_ Potentially lethal to regional ecosystem or threatened species; widespread on-site and
5 Catastrophic o
off-site impacts

Table 2 Risk Ratings
Consequence
Likelihood
1 Significant 2 Minor 3 Moderate 4 Major 5 Catastrophic

ARare Low Low Low High High

B Unlikely Low Low Moderate High Very High

C Possible Low Moderate High Very High Very High

D Likely Low Moderate High Very High Very High

E Almost certain Low Moderate High Very High Very High

Based on the above guidance a risk assessment has been undertaken and is presented in Table 3 below.

14 December 2017 ASS Risk Assessment and Revised Management Plan 20
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Table 3 Hazard Identification and Risk Assessment for ASS Management and Treatment during the Mt Emu She-oak Translocation Project

Hazard

Maximum Risk Rating

Residual Risk Rating

Hazardous event Risk Information 8 Preventative Measure 8
type 3 ° S °
g | 2 g | 2
(&) - (&) —
Acidic Increasing the acidity ~ Enviro = Soil pHkei of the soils to 2 B Low  A5kg/m2guard layer shall 3 A Low
leachate of the receiving be used to fill void be applied to the balance of
post filling environment post presently range Impacted Area if the
the void refilling of the void at between 4.5-5.1. average pH of the
the impacted area. No potential sulfuric stockpiled soils is <4.
acidity exists within the
soil.
Receiving environment
acidic.
Liming of Treatment of ASS Enviro  Neutralising agents will 3 C High ' NO lime guard layer shallbe = 2 B Low
soils using neutralising produce leachates that applied within 20m of the
agent causes raise aquatic pH, non-impacted heath
changes adjacent adding hardness to population. Note the soils
Wallum Heath water and putting used for refilling the void
ecosystem. acidophilic ecosystems shall be tested for acidity
at risk and must achieve an
average pH of >4 prior to
being used as fill.
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3.0 CONCLUSION AND RECOMMENDATIONS

Based on the above risk assessment the following management shall be undertaken for disturbed soils

during the translocation works:

= NO lime guard layer shall be applied within 20m of the non-impacted heath population located
adjacent to the south of the impacted area, however soils to be used as fill shall have an average
pH:of >4;

= A 5kg/m? guard layer shall be applied to the balance of the impacted area before placement of the
soils (transported from the receival area) if the average pH;of the stockpiled soils is <4.0; and

= Testing the stockpiled soils to be undertaken at a rate of 1 sample per 500m3.
4.0 VERIFICATION AND MONITORING

All monitoring results, photographs and lime delivery dockets shall be kept and presented in the daily dairy

for quality assurance and validation purposes.

14 December 2017 ASS Risk Assessment and Revised Management Plan 1
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Appendix A.
Core ASSMP 2017
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1.0 INTRODUCTION

Core Consultants Pty Ltd (Core) were requested by Sunshine Coast Council (SCC) to undertake an Acid
Sulfate Soil (ASS) Investigation on two areas of Sunshine Coat Airport (SCA) Expansion Project located at
Finland Road, Marcoola. The two areas consisted of the Emu Mountain She-Oak translocation area and the
receival area. The location of the both areas is shown in Plate 1 below.

It is understood that SCC require the ASS investigation as part of the relocation of a population of Emu
Mountain She-Oak located within the SCA Expansion area.

The ASS Investigation was carried out by Core in accordance with our proposal Q001087-001-L-Rev0, dated
18 July 2017.

The assessment included a desk top review of published maps and data relating to the topography, ASS
mapping and geology of the site in addition to an ASS intrusive investigation to establish the presence or
absence of ASS within the proposed translocation and receival areas.

/ Receival
Area

Translocation

4/ Area

X . 4 ¥ . 1
.1 S b » 3
: 3 L ’
\ G pr> : z L
< § o alta a o - Y
: i N RS

Plate 1:Translocation and Receival Area Locations (Aerial image sourced from State of Queensland (Queensland Globe),
Copyright © State of Queensland 2017, under licence. Annotations by Core Consultants Pty Ltd.)

2.0 PROPOSED EMU MOUNTAIN SHE OAK TRANSLOCATION

Information provided by SCC indicates that the proposed translocation area covers approximately 4.5 ha,
and the receival area will be of a similar footprint.
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Recent discussions with SCA indicates that the proposed translocation operation will comprise excavation of
heath tiles to a depth of 300 mm and relocating them to the proposed receival area. The receival area will be
prepared by stripping 300 mm depth of topsoil material prior to the vegetation replacement.

The spoil from the receival area will be used to fill the excavation left within the translocation area. The
operation will be undertaken in several stages so that excess topsoil spoil management is limited to low
stockpile volumes.

3.0 SITE LOCATION

The investigation areas are located with the proposes SCA Expansion area and are shown in Plate 1 above.
The translocation area is dominated by Emu Mountain She Oak (Refer to Photograph No. 1), while the
receival area is cleared. Both areas are relatively flat with elevations close to 0 m Australian Height Datum
(AHD). There are several man-made drains for the existing Sunshine Coast Airport that intersect the
translocation area, while the nearest surface water receptor to the receival area is the Marcoola drain located

4
\

Photograph 1 — Borehole Location BH5, Emu Mountain She Oak Translocation Area.
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4.0 ACID SULFATE SOIL OVERVIEW

The formation of ASS is commonly the result of marine or estuarine deposition of sulfate and iron bearing
sediments in the presence of an abundant source of readily decomposable organic matter resulting in the
deposition of pyrite. This pyrite is stable within the soil so long as anoxic conditions prevail. Oxidation of this
material produces acidic conditions. Oxidation typically occurs when the material below the water table is
exposed to air following excavation, or is drained by lowering the water table during dewatering processes.

Previous experience and available guidelines indicate that ASS are normally restricted in extent to recent
(Holocene to Pleistocene age) soil horizons deposited in a saline environment below RL 5 m. The State
Planning Policy 2014 (SPP14) "State Interest Guideline — Water Quality” (August 2014) (SPP14) applies to
land, soil and sediment at or below 5 m AHD where the natural ground level is less than 20 m AHD. Within
such areas the SPP applies to development involving any of the following:

®  Excavating or otherwise removing 100 m?® or more of soil or sediment; or

®  Filling of land involving 500 m* or more of material with an average depth of 0.5 m or greater.

The SCA expansion area, which occupies some 460 hectares, lies below 5m AHD and is situated mainly on
recent alluvial deposits of Quaternary age (interpreted as being mainly of Pleistocene age) overlying residual
geology, predominantly sandstone of the Landsborough Sandstone formation. The entirety of the expansion
area is underlain by ‘undifferentiated coastal plain’ comprising “sands and mud” that is known to also contain
“clay/silt (active stream channel and low terraces)” which include some Holocene age deposits likely to
include ASS. Typically, ASS occur only in Holocene deposits, although some low level ASS may occur in
the more recent of the older Pleistocene deposits.

The proposed development involves excavations that would exceed the above trigger levels. SPP14 is
therefore applicable to this site due to the extent of proposed earthworks activities and an assessment of
potential disturbance of ASS is required.

The aims of this investigation were to:

®  Conduct an ASS investigation in general accordance with the requirements of the State Planning Policy
2014 "State Interest Guideline — Water Quality” (August 2014) with sampling and analysis planned to
use the Queensland Department of Natural Resources and Mines (NRM) "Guidelines for Sampling and
Analysis of Lowland Acid Sulfate Soils in Queensland - 1998", developed by the Queensland Acid
Sulfate Soils Investigation Team (QASSIT).

®  Quantitatively identify the presence or absence of ASS across the proposed disturbance areas;

®  If necessary, assess the likely impact of the proposed development on ASS and groundwater;

®  If necessary, provide prudent management measures so that the release of acid leachate from
disturbed soil and groundwater does not have significant adverse effects on the natural and built
environment or human health; and

|

Advise whether a stand-alone ASS Environmental Management Plan (ASS EMP) is required for the
proposed works.

The results of the ASS investigation are set out in the following sections and follow the format set out in the
State Planning Policy 2014 Guideline.

5.0 METHODOLOGY

5.1 Published Information

Assessment and review of published maps and data of the following criteria was undertaken for the
proposed development area:

®  Topography and height above sea level (AHD);
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®  Published maps of ASS distribution in South East Queensland; and

®  Regional geology and indicative soil types and their origins.

The findings from the desktop assessment are presented in Section 6.1.
5.2 Field Investigation

In line with the Queensland Guidelines, two boreholes per ha for areas >4 ha are required for an ASS
investigation. It should be noted that the Queensland Guidelines require an ASS investigation to extend to 1
m below the proposed depth of disturbance.

Twenty boreholes, including two groundwater monitoring wells were advanced to depths of upto 1.5 m
below ground level (bgl) within the translocation and receival areas. Borehole locations are shown on Plates
2 and 3 and are summarised in Table 1 below.

Table 1: Borehole Distribution

Translocation Area

Receival Area (<5m AHD)

(<5 m AHD)
10 boreholes to 1.5 m depth 10 boreholes to 1.5 m depth
(BH1-EMS to BH10-EMS) including one (BH11-EMS to BH20-EMS) including one
groundwater monitoring well (GW1) groundwater monitoring well (GW2)

Boreholes were drilled using a combination of 4WD-mounted solid flight auger rig (using push tube sample
techniques to recover undisturbed soil samples where possible) and hand augering due to access
constraints. The fieldwork was carried out in the presences of an experienced Environmental Scientist from
Core.

Samples for ASS testing were recovered from the boreholes at approximately 0.25 m intervals to the depth
of each borehole. ASS sampling protocols outlined in the “Guidelines for Sampling and Analysis of Lowland
Acid Sulfate Soils (ASS) in Queensland 1988” (Ahern et al., 1998) were observed in the field to minimise
oxidation of the samples prior to laboratory testing.

The location of each borehole was recorded using a hand-held GPS unit with a differential correction signal,
having an accuracy of £+ 5 m. Borehole coordinates are presented on the Reports of Boreholes in Appendix
A, together with explanatory notes. Subsurface conditions are discussed in Section 6.2.
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Plate 2: Borehole Locations — Translocation Area (Aerial image sourced from State of Queensland (Queensland Globe),
Copyright © State of Queensland 2017, under licence. Annotations by Core Consultants Pty Ltd.)
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Plate 3: Borehole Locations — Receival Area (Aerial image sourced from State of Queensland (Queensland Globe),
Copyright © State of Queensland 2017, under licence. Annotations by Core Consultants Pty Ltd.)
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5.3 Groundwater Monitoring Well Installation and Sampling

Groundwater monitoring wells (GW1 and GW2) were installed in boreholes BH7-EMS and BH12-EMS,
respectively. The wells were constructed using 50 mm diameter PVC pipe slotted over the bottom 1.0 m. The
screened sections were gravel packed and then sealed with a bentonite plug. Well construction details are
shown on the borehole reports (ref. Appendix A).

Groundwater quality monitoring was undertaken to enable an appraisal of the influence of ASS (if any) on
water quality.

The groundwater levels were measured at each well by an experienced Environmental Scientist on 29 June
2017. A groundwater sample was only recovered from GW1, as GW2 contained insufficient water for
sampling. The groundwater sample from GW1 was tested in the field for temperature, pH, salinity and
electrical conductivity (EC) using a calibrated water quality meter.

The sample was then dispatched to Australian Laboratory Service (ASL) to undergo further analysis. ALS is
National Association of Testing Authorities (NATA) accredited for the analytical tests. Results of groundwater
monitoring are summarised in Section 6.4. ALS laboratory results are attached in Appendix C.

Groundwater sampling, field testing, sample handling and dispatch procedures were performed in
accordance with Core procedures, the Department of Environment and Heritage Protection (EHP) Monitoring
and Sampling Manual 2009 Version 2 September 2010 and the Murray Darling Basin Groundwater Quality
Sampling Guidelines (MBDC 1997).

54 Laboratory Testing Program

A total of 120 samples were screened at Core’s Maroochydore laboratory to assess field pH (pHr) and pH
after oxidation (pHrox) using 30 % hydrogen solution buffered to between pH 4.5 to pH 5.5.

The pHr/pHrFox screening method consists of two steps. In the first step, the field pH of a 1:5 soil/water
suspension is measured (pHr). In the second step, a 30% Hydrogen Peroxide solution is added to the
sample which is then heated to accelerate the oxidation of the sample. The pH after oxidation (pHrox) is
then measured. A significant difference between the pHr and pHrox results is indicative of PASS; however,
test results may be affected by other inclusions such as shell material and organics.

Based upon the results of these screening tests, 40 samples (approximately two samples per borehole) were
selected and dispatched to Eurofins/MGT laboratory to undergo quantitative analysis by the Chromium
Reducible Sulfur suite in accordance with ASS Method 23F and 22B laboratory procedures of Ahern et al
(2004).

This method includes analysis of ‘inherent buffering capacity’ from naturally occurring alkaline materials (i.e.
calcite, coral debris, fine shell fragments) and 'retained acidity' which includes sulfur held in stable oxidation
minerals such as ‘jarosite' and allows for calculation of 'net acidity'. The Chromium Reducible Sulfur test
method was selected in preference to the Suspension Peroxide Oxidation Combined Acidity & Sulfur
(SPOCAS) method as it gives more accurate indications of pyrite content where significant amounts of
organic matter (and organic derived acidity) are present in the soil samples.

An overall acid-base accounting method was used to calculate a ‘net acidity’ value which is used to qualify
analytical test results and calculate liming rates. This equation is given by:

Net Acidity = Actual Acidity (as TAA) + Retained Acidity (as Snas) + Potential Acidity (as Scr) - insitu Acid
Neutralising Capacity (ANC).

The Eurofins/MGT laboratory certificates of analysis, chain of custody documents and laboratory quality
control documents are attached in Appendix C and the results are summarised in Appendix B, Table B1.
Observations and discussion on the laboratory findings are given in Sections 6.7.
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6.0 RESULTS OF THE INVESTIGATION

6.1 Published Data

The 1:100,000 Series Nambour Special Geological Map (Sheet 9444 & Part 9544, First Edition 1999)
indicates that most of the site is underlain by Quaternary (Pleistocene) age ‘undifferentiated coastal plains’
comprising ‘sands and mud’ that is known to also contain “clay/silt (active stream channel and low terraces)’.
The Quaternary deposits are inferred to be underlain by the older Landsborough Sandstone and/or Nambour
Formation.

The Nambour Special Geology Map shows Holocene alluvium comprising “clay/silts of the active stream
channels and lower terraces” to the north west of the site (denoted Qhct in Plate 4), associated with the
South Maroochy River.

An extract from the abovementioned geology map is provided in Plate 4 below.

Qhct - Quaternary Holocene “tidal
flats; sand, mud"’

" e

Qhb l

7y Qpc - Quaternary Pleistocene
Y| “undifferentiated coastal plains; mud,
sand’

rcoola

RJI - Late Triassic-Jurassic
Landsborough Sandstone “sandstone,
siltstone, shale”

(Old Woman Island)

\

RJbw — Late Triassic-Jurassic
Nambour Formation ““sandstone, —t
siltstone, shale”

T S EERE A i

Plate 4: Extract of Regional Geology Map

Reference to the Acid Sulfate Soils Map for the Redcliffe to Teewah area prepared by the Queensland
Government, Department of Natural Resources 1999, indicates that the area is underlain by “Disturbed
urban or industrial land (<5 m AHD) likely to contain Acid Sulfate Soil”.

An extract from the abovementioned acid sulfate soils map is provided in Plate 5 below.
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Mudijimba
ACID SULFATE SOILS (ASS)! ON RELATIVELY UNDISTURBED LAND
Land where ASS occurs within 5m of the surface. Virtually all land in this category has at least one 'potential acid sulfate soil' layer® and some of this land will have an
El ‘actual acid sulfate soil’ Iayerz.

MNOTE: S° - indi i of Plai age'.

Plate 5: Extract from published ASS map

6.2 Subsurface Conditions
The soil profiles encountered were consistent across both areas and generally comprised:

®  Silty Sand (Topsoil), dark grey / grey, fine to medium grained with organics to depths of up to 0.5 m bgl,
underlain by;

®  Alluvial, fine to medium grained, Sand, Silty Sand with the sands at most locations displaying various
strengths of cementation to depths ranging between 0.9 m bgl to 1.5 m bgl.

Reports of boreholes and explanatory notes are presented in Appendix A.

6.3 Groundwater

Groundwater seepage/inflow was observed at depths of between 0.4 m bgl to 1.5 m bgl at the time of drilling.
Results of seepage/inflow observations are included on the individual borehole reports in Appendix A.

The groundwater level was found to range from 0.45 m bgl to 0.8 m bgl during groundwater monitoring on 29
June 2017. Results of monitoring observations are included in Table 2 below.

It should be noted that the investigation was carried out during a seasonal dry period, and that groundwater
levels would be expected to rise above present levels during wet weather events and following periods of
heavy or persistent rainfall.

6.4 Groundwater Quality Analysis

A groundwater sample was collected from GW1 on 29 June 2017 to provide an initial assessment of
groundwater conditions. The results are summarised in Table 2.

10
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Table 2: Results of Groundwater Analysis

Parameter GW1
Field Results
Groundwater Level (m bgl) 0.45
Field pH 4.7
Electrical Conductivity (uS/cm) 261
Temperature (°C) 22.0
turbid,
Observations dark
brown
Laboratory Results
Total Dissolved Solids (mg/L) 412
Total Alkalinity as CaCOs (mg/L) <1
Acidity as CaCOs (mg/L) 238
Sulfate as SO4 (mg/L) 21
Chloride (mg/L) 83
Cl:SO4 Ratio -
Calcium (mg/L) 3
Magnesium (mg/L) 5
Potassium (mg/L) <1
Sodium (mg/L) 48
Aluminium (filtered) (mg/L) 0.23
Iron (filtered) (mg/L) 4.45

The groundwater level was measured at 0.45 m bgl on 29 June 2017. It is anticipated that the extent of
groundwater seepage encountered during the proposed Emu Mountain She Oak translocation will be
dependent upon the prevailing weather conditions at that time, but could rise closer to the ground surface.

The groundwater pH result of 4.7 indicates that the groundwater is moderately acidic. Electrical conductivity
(EC) value of 261 ps/cm, indicates the groundwater is fresh.

The Chloride:Sulfate (CI:S04?) ratio is used to assess whether elevated sulfate levels have derived from
exposure of acid sulfate soils. A Cl:SO4 ratios of less than two are generally considered to be a strong
indication of an extra source of sulphate from previous oxidation of ASS. In this case the chloride and
sulfate concentrations recorded from GW1 were considered too low to provide reliable information from
which any conclusions could be drawn.

Dissolved iron (Fe) concentrations in the groundwater was relatively high which is indicative of an iron rich
environment, common along coastal Southeast Queensland. Dissolved aluminium (Al) concentrations
recorded was relatively low.

6.5 Preliminary Screening Results

Results of preliminary screening are summarised in Appendix B, Table B1.

11
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In this investigation, soil pH (represented by pHr results) was found to range between pH 4.4 and pH 5.8
(moderately acidic to slightly acidic), with a significant number of samples being between pH 4.0 to pH 5.0,
indicating a low to moderate probability of the presence of actual ASS at most locations.

Generally, only slight differences in the pHrox and pHF test results were recorded for most of the samples
tested. All samples displayed a mixture of low to moderate level reactions to the addition of hydrogen
peroxide. The pH:ox ranged from pH 1.5 to pH 4.9 and was generally observed below pH 3.0 for most
samples. This suggests a moderate to high potential for the presence of potential ASS (PASS).

6.6

Table 3 below shows the ASS action levels adopted in Queensland. These categories are used to identify
whether action / management of ASS spoil is required, based on ‘net acidity’. For major fill works and
disturbances of more than 1,000 tonnes, an action criterion of 0.03% S equivalents (18 moles / tonne) is
adopted for all soil types.

Quantitative Soils Analysis

Table 3: ASS Action Criteria

Action Criteria
> 1000 tonnes disturbed
(and major fill projects)

Action Criteria
1-1000 tonnes disturbed
Type of Material

Existing + Potential Acidity Existing + Potential Acidity

Texture range Approx. clay Equivalent sulfur |Equivalent acid Equivalent sulfur |Equivalent acid
McDonald et al. content o/qS oxidisable m%l H*/ tonne %S oxidisable mol H*/ tonne
(1990) (%) ° (oven-dry basis) |(oven-dry basis)
Coarse Texture <5 003 18 003 18
Sands to loamy sands

Medium Texture

Sandy loams to light 5-40 0.06 36 0.03 18
clays

Fine Texture

Medium to heavy 240 0.10 62 0.03 18
clays and silty clays

Results of the 40 samples analysed are summarised below:

Translocation Area

®  One sample returned a Titratable Actual Acidity (TAA) results above the action criterion of
18 mol H+/ tonne with a concentration 75 mol H+/ tonne.

®  Oxidisable Sulfur was not present as Scr at levels above action criteria of 0.03%S in any of the
20 samples analysed.

®  No samples returned pHkci values exceeding pH 6.5, and as such no further analysis for acid
neutralising capacity (ANC) was carried out.

®  No samples returned pHKCI values less than pH 4.5, and as such no further analysis for retained acidity
(Snas) was carried out.

The quantitative test results for samples analysed indicate low levels of existing acidity with levels ranging
from below the laboratory limit of reporting (2 mol H+/tonne) up to 75 mol H+/tonne.

Results of Scr tests indicate negligible levels of PASS recorded with potential acidity levels below the
QASSIT ‘Action Criteria’ and the laboratory detection levels (<0.005%S).

Of the 20 samples analysed, net acidity exceeded the relevant QASSIT ‘Action Criteria’ (for bulk earthworks)
in one sample (BH6 0.0-0.25 m) and was equal to the exceedance criteria at 2 other locations (BH3 0.25-0.5
m and BH7 0.0-0.25 m), indicating that some level of management and/or lime neutralisation treatment may
be required if these soils are disturbed.
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Receival Area

®  Ten samples returned Titratable Actual Acidity (TAA) results equal to or above the action criterion of 18
mol H+/ tonne (0.03%S), ranging between 18 mol H+/ tonne to 95 mol H+/ tonne.

B Oxidisable Sulfur was not present as Scr at levels above action criteria of 0.03%S in any of the 20
samples analysed.

®  No samples returned pHkci values exceeding pH 6.5, and as such no further analysis for acid
neutralising capacity (ANC) was carried out.

®  No samples returned pHKCI values less than pH 4.5, and as such no further analysis for retained acidity
(Snas) was carried out.

The quantitative test results for samples analysed indicated low levels of existing acidity were identified in
the samples collected, with levels ranging from below the laboratory limit of reporting (2 mol H+/tonne) up to
95 mol H+/tonne.

Results of Scr tests indicate low to negligible levels of PASS with potential acidity levels below the QASSIT
‘Action Criteria’ with concentrations ranging from <0.005%S to 0.01%S.

Of the 20 samples analysed, net acidity exceeded the relevant QASSIT ‘Action Criteria’ (for bulk earthworks)
in nine samples indicating that some level of management and/or lime neutralisation treatment may be
required if these soils are disturbed.

6.7 Extent and severity

The SPP14 Guidelines require that the level of treatment for management of ASS is based on treatment of
all existing and potential acidity. The results of the laboratory testing have been accumulated in an Acid-

Base Account to give the Net Acidity for each sample in units of mol H+/tonne as presented in Table B1 in
Appendix B. This value has been calculated from sulfur trail potential acidity (Scr) plus actual acidity (TAA).

Translocation Area

Based on testing carried out to date, soils with actionable levels of existing acidity appear to be distributed
within the upper 0.5 m bgl. It should be noted that 100% of the net acidity values were due to existing acidity,
with no potential for further acid generation indicated. The existing acidity present may be due to organic
acids rather than oxidised sulfur. Recommended liming rates for these soils if disposed off-site or used in
other areas of the SCA project are presented below in Table 4.

Receival Area

Based on testing carried out to date, soils with actionable levels of existing acidity appear to be distributed
within the upper 0.5 m bgl. It should be noted that 100% of the net acidity values were due to existing acidity,
with no potential for further acid generation indicated. The existing acidity present may be due to organic
acids and minor oxidised sulfur. Recommended liming rates for these soils if disposed off-site or used in
other areas of the SCA project are presented below in Table 4.

Table 4: Recommended Liming Rates

Location Treatment Rate
Translocation Area 10 kg CaCOs/m® *
Receival Area 13 kg CaCO3/m3*

Note:  * Liming rate based on highest individual values within the areas.

6.8 Risk Assessment

Technically, given the large size of the planned translocation and receival area, the level of management of
ASS required in accordance with the Queensland Soil Management Guidelines - Table 4-2 (i.e. the use of
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greater than 25 tonnes of aglime) would likely be classified as EH (extremely high level). However, given the
proposed depth of excavation, the low levels of acidity detected within the areas and the low to negligible risk
of future generation of additional acidity the overall risk is consider low to moderate.

Furthermore, spoil won from the excavation of the receival area is to be placed directly into the excavation
from the translocation area. Given the naturally acidic natural of the local environment and the similar soil
properties and chemistry this method of translocation is consider to pose a non-worsening effect.

Nonetheless, management of this existing acidity will be needed to be addressed and specific management
measures must be carried out in order to further reduce the overall risk.

7.0 CONCLUSIONS AND RECOMMENDATIONS

The results of this investigation indicate there is likely to be disturbance of soils with existing acidity during
the proposed translocation of the Emu Mountain She Oak. However, the levels of existing acidity are
generally low, and the proposed disturbance is considered unlikely to generate further acidity or cause
further acidity to migrate offsite.

The following recommendations should be adopted to manage the risk of environmental harm during
proposed earthworks:

®  Spoil won from the receival area should be placed directly within the excavation of the translocation
area. If stockpiling is required additional management measures are provided in Section 7.1

® Alime guard layer should be applied to the base of translocation area following removal of the heath
tiles. Lime guard layers should be applied at the rate of 5 kg of lime per mZ2.

®  No lime guard layer will be required at the base of the receival area.

®  Groundwater is unlikely to be encountered within the proposed shallow excavations of the translocation
and receival areas. Management of rainfall collected from the site is incorporated in Section 7.2.

® [f acidic soils are to be removed off-site or placed in other areas of the SCA project, lime treatment
should be carried out to neutralise acidity as per Table 4 above. If lime treatment is required than
additional management measure (i.e. lime treatment pads, mixing procedures, verification testing etc.)
will be required and a stand-alone ASS MP should be developed.

®  An accurate spatial tracking system should be developed to control the movement and final location of
excavated soil.

71 Stockpiles and Handling

Wherever practical, earthworks handling should involve transporting directly from cut to fill areas and
stockpiling of acidic soils should be avoided.

Where it is necessary to stockpile acidic soils the following additional management measures must be
followed:

B Stockpiles are to be contained by bunds with stormwater runoff directed to a collection sump. Bunds are
to be constructed from low permeability materials that are not acid soils or have been fully lime treated.

® A guard layer of neutralising agent should be spread across the soil surface prior to placement of the
stockpile. The rate of neutralising agent applied should be based on 0.3 times the average total potential
plus existing acidity for every 1 m height of soil in the stockpile.

®  The surface area of the stockpile is to be minimised by shaping and sealed by surface compaction to
reduce moisture loss and rainfall entry.
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7.2 Water Management

Groundwater is unlikely to be encountered during excavations. However, any waters collected within the
excavation areas should be directed into a temporary basin/holding point for testing prior to any discharge.
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8.0 LIMITATIONS

Should you require any further information please contact the undersigned. We draw your attention to the
document, Limitations, which is included in Appendix D.

Core Consultants Pty Ltd

Yours sincerely,

Cameron Kay BSc(ENV) MEIANZ CEnvP Josh Mitchel BSc(ENV) CEnvP MEIANZ CPSS
Senior Environmental Scientist Associate/Senior Environmental Scientist
CK/JM/ck

A.B.N. 75 603 384 050
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APPENDIX A

Reports of Boreholes
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This report must be read in conjunction with accompanying notes and abbreviations. It has been prepared for environmental
purposes only, without attempt to consider geotechnical properties or the geotechnical significance of the materials encountered.
As such it should not be relied upon for geotechnical purposes.
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REPORT OF BOREHOLE: BH 2 EMS
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As such it should not be relied upon for geotechnical purposes.
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JOB NO: J000030 INCLINATION: ~ -90° HOLE DIA. 100 mm CHECKED DATE: 05/07/17
Drilling Sampling Field Material Description
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SIEE| « | z 7 TETR 412 |5 SOIUROCK MATERIAL DESCRIPTION SEloz ADDITIONAL
I|uo|ld| e oo 0 n 2|29 OBSERVATIONS
L |53 < | &g |pepH 2288 05|58
Slex([2 | 0E | R (o3]S S0o|oo
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0.00m SM | SILTY SAND (TOPSOIL): fine to medium grained, dark grey,
ASS samples collected trace organics
at 0.25m intervals
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| SM| SILTY SAND (COFFEE ROCK): fine to medium grained, dark
grey, becoming indurated
| 15 1.50
’ END OF BOREHOLE @ 1.50 m
BACKFILLED
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This report must be read in conjunction with accompanying notes and abbreviations. It has been prepared for environmental
purposes only, without attempt to consider geotechnical properties or the geotechnical significance of the materials encountered.
As such it should not be relied upon for geotechnical purposes.




c@ r REPORT OF BOREHOLE: BH 11 EMS

onsultants pty [td
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EAST: 508036.0 m SHEET 1 OF 1
CLIENT: Sunshine Coast Council NORTH: 7059716.0 m LOGGED: HO
PROJECT: Airport Expansion CONTRACTOR: Core Consultants LOGGED DATE:  26/06/17
LOCATION: Finland Rd DRILL RIG: Hand Auger CHECKED: CJ
JOB NO: J000030 INCLINATION: ~ -90° HOLE DIA. 100 mm CHECKED DATE: 05/07/17
Drilling Sampling Field Material Description
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£z o s w &|Q STRUCTURE AND
SIEE| « | z 7 TETR 412 |5 SOIUROCK MATERIAL DESCRIPTION SEloz ADDITIONAL
I|uo|ld| e oo 0 n 2|29 OBSERVATIONS
L |53 < | &g |pepH 2288 05|58
Slex([2 | 0E | R (o3]S S0o|oo
0.0
0.00m ",=7'| SC | CLAYEY SAND (ALLUVIAL): fine to medium grained, dark grey,
ASS samples collected o trace rootlets
at 0.25m intervals
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CORE_2016_1.GLB Lo

This report must be read in conjunction with accompanying notes and abbreviations. It has been prepared for environmental
purposes only, without attempt to consider geotechnical properties or the geotechnical significance of the materials encountered.
As such it should not be relied upon for geotechnical purposes.
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CLIENT: Sunshine Coast Council
PROJECT: Airport Expansion
LOCATION: Finland Rd

REPORT OF BOREHOLE: BH 12/GW2 EMS

EAST: 508135.0 m
NORTH: 7059703.0 m
CONTRACTOR: Core Consultants
DRILL RIG: Hand Auger

1 OF 1
HO
26/06/17
cJ

LOGGED DATE:

g 1S AU BOREHOLE 3 J000030 BH 1-20 EMS.GPJ <<DrawingFile>> 24/07/2017 09:23 10.0.000 Datgel Lab and In Situ Tool - DGD | Lib: DGDT-P 3.05.0 2016-01-20 Prj: DGDT-P 3.05.0 2016-01-20

JOB NO: J000030 INCLINATION: ~ -90° HOLE DIA. 100 mm CHECKED DATE: 05/07/17
Drilling Sampling Field Material Description
= >
Su a o S
£Q o s w 3|E
o l|$% = SAMPLE OR wlQ > o 2= PIEZOMETER DETAILS
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ESOSO m | lected SM | SILTY SAND (TOPSOIL): fine to medium grained, dark grey,
samples collecte trace rootlets :
at 0.25m intervals 1.0m Stickup
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*| SP'| sAND _(ALLUVIAL): fine to medium grained, pale brown and grey,
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| SM| SILTY SAND (COFFEE ROCK): fine to medium grained, dark
grey
| 15 1.50
END OF BOREHOLE @ 1.50 m
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This report must be read in conjunction with accompanying notes and abbreviations. It has been prepared for environmental
purposes only, without attempt to consider geotechnical properties or the geotechnical significance of the materials encountered.

As such it should not be relied upon for geotechnical purposes.
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EAST: 508245.0 m SHEET 1 OF 1
CLIENT: Sunshine Coast Council NORTH: 7059687.0 m LOGGED: HO
PROJECT: Airport Expansion CONTRACTOR: Core Consultants LOGGED DATE:  26/06/17
LOCATION: Finland Rd DRILL RIG: Hand Auger CHECKED: CJ
JOB NO: J000030 INCLINATION:  -90° HOLE DIA. 100 mm CHECKED DATE: 05/07/17
Drilling Sampling Field Material Description
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SIEE| « | z 7 TETR 412 |5 SOIUROCK MATERIAL DESCRIPTION SEloz ADDITIONAL
I|uo|ld| e oo 0 n 2|29 OBSERVATIONS
U298l <| 58 |pepTH 212818 08|85
Slex([2 | 0E | R (o3]S S0o|oo
0.0
0.00m SM | SILTY SAND (TOPSOIL): fine to medium grained, dark grey,
ASS samples collected trace organics, trace rootlets
at 0.25m intervals
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’ END OF BOREHOLE @ 1.50 m
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This report must be read in conjunction with accompanying notes and abbreviations. It has been prepared for environmental
purposes only, without attempt to consider geotechnical properties or the geotechnical significance of the materials encountered.
As such it should not be relied upon for geotechnical purposes.
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EAST: 508257.0 m SHEET 1 OF 1
CLIENT: Sunshine Coast Council NORTH: 7059741.0 m LOGGED: HO
PROJECT: Airport Expansion CONTRACTOR: Core Consultants LOGGED DATE:  14/06/17
LOCATION: Finland Rd DRILL RIG: Hand Auger CHECKED: CJ
JOB NO: J000030 INCLINATION:  -90° HOLE DIA. 100 mm CHECKED DATE: 05/07/17
Drilling Sampling Field Material Description
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SIEE| « | z 7 TETR 412 |5 SOIUROCK MATERIAL DESCRIPTION SEloz ADDITIONAL
I|uo|ld| e oo 0 n 2|29 OBSERVATIONS
L |53 < | &g |pepH BN 05|58
Slex([2 | 0E | R (o3]S S0o|oo
0.0
0.00m SM | SILTY SAND (TOPSOIL): fine to medium grained, dark grey,
ASS samples collected trace rootlets
at 0.25m intervals
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grey w
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’ END OF BOREHOLE @ 1.50 m
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This report must be read in conjunction with accompanying notes and abbreviations. It has been prepared for environmental
purposes only, without attempt to consider geotechnical properties or the geotechnical significance of the materials encountered.
As such it should not be relied upon for geotechnical purposes.
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REPORT OF BOREHOLE: BH 15 EMS

EAST: 508144.0 m SHEET 1 OF 1
CLIENT: Sunshine Coast Council NORTH: 7059753.0 m LOGGED: HO
PROJECT: Airport Expansion CONTRACTOR: Core Consultants LOGGED DATE:  14/06/17
LOCATION: Finland Rd DRILL RIG: Hand Auger CHECKED: CJ
JOB NO: J000030 INCLINATION: ~ -90° HOLE DIA. 100 mm CHECKED DATE: 05/07/17
Drilling Sampling Field Material Description
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SIEE| « | z 7 TETR 412 |5 SOIUROCK MATERIAL DESCRIPTION SEloz ADDITIONAL
Iloed|F2 oz | a » 2|20 OBSERVATIONS
|58 < | L |pepH LR 0 8l64
Sla¢|Z2 | 0E | R (o3]S S0oloo
0.0
0.00m =*7*| SC | CLAYEY SAND (ALLUVIUM): fine to medium grained, grey, low
ASS samples collected plasticity clay, trace rootlets
at 0.25m intervals
0.20 b
*| SP | SAND (ALLUVIUMY: fine to medium grained, pale grey
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| SM| SILTY SAND (COFFEE ROCK): fine to medium grained, dark
grey, becoming indurated
W
| 15 1.50
’ END OF BOREHOLE @ 1.50 m
BACKFILLED
20

This report must be read in conjunction with accompanying notes and abbreviations. It has been prepared for environmental
purposes only, without attempt to consider geotechnical properties or the geotechnical significance of the materials encountered.
As such it should not be relied upon for geotechnical purposes.
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EAST: 508041.0 m SHEET 1 OF 1
CLIENT: Sunshine Coast Council NORTH: 7059765.0 m LOGGED: HO
PROJECT: Airport Expansion CONTRACTOR: Core Consultants LOGGED DATE:  14/06/17
LOCATION: Finland Rd DRILL RIG: Hand Auger CHECKED: CJ
JOB NO: J000030 INCLINATION: ~ -90° HOLE DIA. 100 mm CHECKED DATE: 05/07/17
Drilling Sampling Field Material Description
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SIEE| « | z 7 TETR 412 |5 SOIUROCK MATERIAL DESCRIPTION SEloz ADDITIONAL
I|uo|ld| e oo 0 n 2|29 OBSERVATIONS
L |53 < | &g |pepH BN 05|58
Slex([2 | 0E | R (o3]S S0o|oo
0.0
0.00m SM | SILTY SAND (TOPSOIL): fine to medium grained, dark grey to
ASS samples collected pale brown
at 0.25m intervals
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’ END OF BOREHOLE @ 1.50 m
BACKFILLED
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This report must be read in conjunction with accompanying notes and abbreviations. It has been prepared for environmental
purposes only, without attempt to consider geotechnical properties or the geotechnical significance of the materials encountered.
As such it should not be relied upon for geotechnical purposes.
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EAST: 507953.0 m SHEET 1 OF 1
CLIENT: Sunshine Coast Council NORTH: 7059826.0 m LOGGED: HO
PROJECT: Airport Expansion CONTRACTOR: Core Consultants LOGGED DATE:  14/06/17
LOCATION: Finland Rd DRILL RIG: Hand Auger CHECKED: CJ
JOB NO: J000030 INCLINATION: ~ -90° HOLE DIA. 100 mm CHECKED DATE: 05/07/17
Drilling Sampling Field Material Description
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SIEE| « | z 7 TETR 412 |5 SOIUROCK MATERIAL DESCRIPTION SEloz ADDITIONAL
Iloed|F2 oz | a » 2|20 OBSERVATIONS
L |53 < | &g |pepH 2288 05|58
Slex([2 | 0E | R (o3]S S0oloo
0.0
0.00m ",=7'| SC | CLAYEY SAND (ALLUVIUMY: fine to medium grained, dark grey,
ASS samples collected a medium plasticity clay, trace rootlets
at 0.25m intervals
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’ END OF BOREHOLE @ 1.50 m
BACKFILLED
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This report must be read in conjunction with accompanying notes and abbreviations. It has been prepared for environmental
purposes only, without attempt to consider geotechnical properties or the geotechnical significance of the materials encountered.
As such it should not be relied upon for geotechnical purposes.
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EAST: 508047.0 m SHEET 1 OF 1
CLIENT: Sunshine Coast Council NORTH: 7059816.0 m LOGGED: HO
PROJECT: Airport Expansion CONTRACTOR: Core Consultants LOGGED DATE:  14/06/17
LOCATION: Finland Rd DRILL RIG: Hand Auger CHECKED: CJ
JOB NO: J000030 INCLINATION:  -90° HOLE DIA. 100 mm CHECKED DATE: 05/07/17
Drilling Sampling Field Material Description
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SIEE| « | z 7 TETR 412 |5 SOIUROCK MATERIAL DESCRIPTION SEloz ADDITIONAL
I|uo|ld| e oo 0 n 2|29 OBSERVATIONS
L |53 < | &g |pepH 2288 05|58
Slex([2 | 0E | R (o3]S S0o|oo
0.0
0.00m ",=7'| SC | CLAYEY SAND (ALLUVIUMY: fine to medium grained, dark grey,
ASS samples collected a medium plasticity clay, trace rootlets
in 0.25m intervals
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’ END OF BOREHOLE @ 1.50 m
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This report must be read in conjunction with accompanying notes and abbreviations. It has been prepared for environmental
purposes only, without attempt to consider geotechnical properties or the geotechnical significance of the materials encountered.
As such it should not be relied upon for geotechnical purposes.
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EAST: 508154.0 m SHEET 1 OF 1
CLIENT: Sunshine Coast Council NORTH: 7059806.0 m LOGGED: HO
PROJECT: Airport Expansion CONTRACTOR: Core Consultants LOGGED DATE:  14/06/17
LOCATION: Finland Rd DRILL RIG: Hand Auger CHECKED: CJ
JOB NO: J000030 INCLINATION:  -90° HOLE DIA. 100 mm CHECKED DATE: 05/07/17
Drilling Sampling Field Material Description
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£z o s w &|Q STRUCTURE AND
SIEE| « | z 7 TETR 412 |5 SOIUROCK MATERIAL DESCRIPTION SEloz ADDITIONAL
o2y Es SIETE 222 OBSERVATIONS
< Q |DEPTH o
S HE|S | BE TR 53| 3 28|38
0.0
0.00m SP | SILTY SAND (TOPSOIL): fine to medium grained, dark grey,
ASS samples collected trace rootlets
at 0.25m intervals
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*| SP | SAND (ALLUVIUM): fine to medium grained, pale grey
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] Becoming pale grey
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o ' END OF BOREHOLE @ 1.50 m
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This report must be read in conjunction with accompanying notes and abbreviations. It has been prepared for environmental
purposes only, without attempt to consider geotechnical properties or the geotechnical significance of the materials encountered.
As such it should not be relied upon for geotechnical purposes.
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EAST: 508269.0 m SHEET 1 OF 1
CLIENT: Sunshine Coast Council NORTH: 7059796.0 m LOGGED: HO
PROJECT: Airport Expansion CONTRACTOR: Core Consultants LOGGED DATE:  14/06/17
LOCATION: Finland Rd DRILL RIG: Hand Auger CHECKED: CJ
JOB NO: J000030 INCLINATION:  -90° HOLE DIA. 100 mm CHECKED DATE: 05/07/17
Drilling Sampling Field Material Description
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£z o s w &|Q STRUCTURE AND
SIEE| « | z 7 TETR 412 |5 SOIUROCK MATERIAL DESCRIPTION SEloz ADDITIONAL
I|uo|ld| e oo 0 n 2|29 OBSERVATIONS
U298l <| 58 |pepTH 212818 08|85
Slex([2 | 0E | R (o3]S S0o|oo
0.0
0.00m SP | SILTY SAND (TOPSOIL): fine to medium grained, dark grey,
ASS samples collected trace organics
at 0.2m intervals
0.30
SAND (ALLUVIUM): fine to medium grained, dark grey
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o080 | | Lo ]
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(-9‘2 20| SM | sILTY SAND (COFFEE ROCK): fine to medium grained, dark
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’ END OF BOREHOLE @ 1.50 m
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This report must be read in conjunction with accompanying notes and abbreviations. It has been prepared for environmental
purposes only, without attempt to consider geotechnical properties or the geotechnical significance of the materials encountered.
As such it should not be relied upon for geotechnical purposes.




EXPLANATION OF NOTES, ABBREVIATIONS & TERMS
USED ON BOREHOLE AND TEST PIT REPORTS

cCre

DRILLING/EXCAVATION METHOD

AS* Auger Screwing RD Rotary blade or drag bit NQ Diamond Core - 47 mm

AD* Auger Drilling RT Rotary Tricone bit NMLC Diamond Core - 52 mm

*V V-Bit RAB  Rotary Air Blast HQ Diamond Core - 63 mm

*T TC-Bit, e.g. ADT RC Reverse Circulation HMLC Diamond Core — 63mm

HA Hand Auger PT Push Tube BH Tractor Mounted Backhoe
ADH Hollow Auger CT Cable Tool Rig EX Tracked Hydraulic Excavator
DTC Diatube Coring JET Jetting EE Existing Excavation

WB Washbore or Bailer NDD  Non-destructive digging HAND Excavated by Hand Methods

PENETRATION/EXCAVATION RESISTANCE

L Low resistance. Rapid penetration possible with little effort from the equipment used.

M Medium resistance. Excavation/possible at an acceptable rate with moderate effort from the equipment used.

H High resistance to penetration/excavation. Further penetration is possible at a slow rate and requires significant
effort from the equipment.

R Refusal or Practical Refusal. No further progress possible without the risk of damage or unacceptable wear to the

digging implement or machine.

These assessments are subjective and are dependent on many factors including the equipment power, weight, condition of
excavation or drilling tools, and the experience of the operator.

WATER
hV4
—

GROUNDWATER NOT

Water level at date shown Partial water loss

<]
-

The observation of groundwater, whether present or not, was not possible due to drilling water,

Water inflow Complete water loss

OBSERVED surface seepage or cave in of the borehole/test pit.
GROUNDWATER NOT The borehole/test pit was dry soon after excavation. However, groundwater could be present in
ENCOUNTERED less permeable strata. Inflow may have been observed had the borehole/test pit been left open

for a longer period.

SAMPLING AND TESTING

SPT Standard Penetration Test to AS1289.6.3.1-2004

4711 N=18 4,7,11 = Blows per 150mm. N = Blows per 300mm penetration following 150mm seating

30/80mm Where practical refusal occurs, the blows and penetration for that interval are reported

RwW Penetration occurred under the rod weight only

HW Penetration occurred under the hammer and rod weight only

HB Hammer double bouncing on anvil

DS Disturbed sample

BDS Bulk disturbed sample

G Gas Sample

w Water Sample

FP Field permeability test over section noted

FV Field vane shear test expressed as uncorrected shear strength (s, = peak value, s, = residual value)

PID Photoionisation Detector reading in ppm

PM Pressuremeter test over section noted

PP Pocket penetrometer test expressed as instrument reading in kPa

u63 Thin walled tube sample - number indicates nominal sample diameter in millimetres

WPT Water pressure tests

DCP Dynamic cone penetration test

CPT Static cone penetration test

CPTu Static cone penetration test with pore pressure (u) measurement

Ranking of Visually Observable Contamination and Odour (for specific soil contamination assessment projects)
R=0 No visible evidence of contamination R=A No non-natural odours identified
R=1 Slight evidence of visible contamination R=B Slight non-natural odours identified
R=2 Visible contamination R=C Moderate non-natural odours identified
R=3 Significant visible contamination R=D Strong non-natural odours identified

ROCK CORE RECOVERY

TCR = Total Core Recovery (%) SCR = Solid Core Recovery (%)

_ Length of core recovered “
Length of core run

100

ZLength of cylindrical core recovered
— X

Length of core run

100

RQD = Rock Quality Designation (%)

ZAxial lengths of core > 100 mm
= x100

Length of core run

Explanation of Notes, Abbreviations & Terms Used on Borehole and Test Pit Reports
FRM-068

Date: 08/10/2015
Ver. 1.01




C qre METHOD OF SOIL DESCRIPTION
USED ON BOREHOLE AND TEST PIT REPORTS

FILL CLAY (CL, Cl or CH)
“o<"24 GRAVEL (GP or GW) ORGANIC SOILS (OL or OH or Pt)
o
os7

SAND (SP or SW) COBBLES or BOULDERS

" 7] SILT (ML or MH)

Combinations of these basic symbols may be used to indicate mixed materials such as sandy clay.

CLASSIFICATION AND INFERRED STRATIGRAPHY

Soil and Rock is classified and described in Reports of Boreholes and Test Pits using the preferred method given in
AS1726 — 1993, (Amdt1 — 1994 and Amdt2 — 1994), Appendix A. The material properties are assessed in the field by
visual/tactile methods.

Particle Size Plasticity Properties
Major Division I Sub Division Particle Size 40
BOULDERS > 200 mm oH
cl High plasticity
COBBLES 63 to 200 mm _ 30 o Sty o clay
Coarse 20 to 63 mm E) day clay
x
GRAVEL Medium 6.0 to 20 mm T "
Fine 2.0t0 6.0 mm % Hig‘ﬂgﬂiﬁ”ﬁ'mn
silt
Coarse 0.6 to 2.0 mm '§
SAND Medium 0.2t0 0.6 mm a 107 e
. CL/ML Clay/Silt limit silt
Fine 0.075t0 0.2 mm - -
OL or ML - Low liquid limit silt
SILT 0.002 to 0.075 mm 0 ‘ ‘ ‘ ‘ ‘ ‘
0 10 20 30 40 50 60 70 80
CLAY <0.002 mm Liquid Limit (%)
MOISTURE CONDITION AS1726 - 1993
Symbol Term Description
D Dry Sands and gravels are free flowing. Clays & Silts may be brittle or friable and powdery.
M Moist Soils are darker than in the dry condition & may feel cool. Sands and gravels tend to cohere.
W Wet Soils exude free water. Sands and gravels