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Background paper for roundtable discussion on development and implementation
of an
ACT Woodland Restoration Plan

Purpose of forum

To seek advice and consensus on the scope, principles and on ground priorities for
management and planning activities that should be undertaken to continue to improve the
quality, extent and connectivity of ACT’s lowland woodland and wildlife habitat,
particularly in relation to woodland birds. The roundtable will provide a focus for a
woodland restoration funding bid.

What prompted the need for a roundtable discussion?

As a supplement to Wingspan, vol 20 (2010), Birds Australia produced a report on
Restoring Woodland Habitats for Birds. The report both highlights the perilous existence
of many of Australia’s woodland birds, but also that on-ground action can make a
difference to their viability. Direction on conservation actions to enhance woodland and
its habitat value is a key feature of the ACT Lowland Woodland Conservation Strategy
(2004). The roundtable is an opportunity to reflect on the effectiveness of these actions
within the ACT, and to also consider the applicability of similar actions undertaken
elsewhere and overviewed in the Birds Australia report.

Summary
ACT’s lowland woodlands are of national significance. They are amongst the biggest,

best connected, most botanically diverse examples of their type. However, they have
suffered local species extinctions and declines. Further loss and fragmentation from urban
expansion, over grazing, weed invasion and changed fire regimes are key threatening
processes. Active restoration of the lowland woodlands has occurred over several
decades and can best be built on by:

¢ having a whole of landscape focus;

e protecting good quality remnants and enhancing them through assisted natural
regeneration, namely weed and grazing pressure control;

e undertaking small scale plantings or introduction of missing habitat elements in key
locations within better quality remnants;

e undertaking of extensive restoration activities in more degraded areas to improve the
size of existing remnants, improve connectivity and reduce fragmentation, target
riparian and productive areas of the landscape, and improve habitat diversity and
structural complexity; and

e where possible, retaining large scattered trees and regeneration of this resource
across all land uses.



Recommendations

1.

2.

10.

11.

12.

13.

Action Plan 27 ACT Lowland Woodland Conservation Strategy should be updated.

The focus for largescale protection and restoration works should be the priority
areas identified in map 2 (Hall-Kinlyside, Goorooyarroo, East Majura Valley,
Callum Brae and Castle Hill) as well as the Naas Valley, the Murrumbidgee
Corridor and the Belconnen Hills to Lower Molonglo area.

Natural regeneration and weed and grazing control should be the major
restoration focus of reserves that already largely consist of good to moderate
condition woodland.

Small scale plantings of up to a few hectares and introduction of missing habitat
elements such as fallen timber are appropriate in reserves that have a good or
moderate condition, provided the works are targeted to provide or enhance
particular habitat requirements.

Larger scale plantings/seeding are appropriate in more heavily degraded but
productive reserve areas (usually low in the landscape). The plantings should
enhance the size and connectivity of remnants in priority areas and where possible
incorporate paddock trees.

Strategic use of ParkCare and other volunteer groups should occur in the
implementation of restoration actions.

Weed and grazing control measures should be co-ordinated with adjoining rural
lessees and other neighbouring land owners or managers.

Restoration actions should be encouraged on rural land through the Land
Management Agreement process.

Offsets, covenanting and/or other options for incentive payments be utilised.
Incentive payments should be directed towards priority restoration areas.

Research into the most effective measures for woodland and bird habitat
restoration and management should be encouraged and supported.

Restoration actions should be responsive to new research findings and on the
ground monitoring.

Success criteria should be transparent and measurable and based on relevant
ecological and biophysical indicators. They must reflect the restoration goals, be
responsive to restoration actions and lack ambiguity, and ideally, be relatively
easy and economic to sample (Radford et. al. 2006).



1. Background Information

1.1 Lowland woodland conservation values

Lowland woodlands across temperate Australia have been extensively cleared. About half
of ACT’s remaining lowland woodlands are part of the White-Box-Yellow Box —
Blakely’s Red Gum grassy woodland and derived native grassland community, which has
been listed nationally as critically endangered. It is considered that less than 5% of the
original extant of this community remains nationally, and that left is mainly in small
fragmented patches less than 10 ha (Commonwealth listing advice 2006, Gibbons and
Boak 2002, Davidson 2005).

In contrast to the rest of Australia, the ACT retains over a third of the original extent of
Yellow Box Red Gum Grassy Woodland. The lowland woodland remaining in the ACT is
outstanding in relation to:

e the large size of the remaining patches (typically greater than 100 ha);

e the high level of connectivity of lowland woodland across the landscape;

e the high botanical diversity, including many rare and threatened species; and

e their good condition in relation to the vegetation structure and regeneration

and level of weed invasion.

The size and condition of the ACT remnants owes much to the lack of intensive pasture
improvement and cropping in comparison to land elsewhere. This also means that
woodland remnants in the remaining rural areas of the ACT are typically adjoined by
native pasture and/or native pasture with partially improved pasture that retain large
paddock trees. Both native pasture and paddock trees are able to support important
elements of woodland biodiversity and provide the basic building blocks, both in terms of
structure and species composition, for restoration activities (Dorrough et. al. 2008).

1.2 Legislation
Yellow Box — Red Gum grassy woodland was declared an endangered ecological

community in 1997 under the ACT Nature Conservation Act 1980. The distribution of
this community was mapped in the ACT Lowland Woodland Conservation Strategy
(2004). The strategy called for a representative, adequate and comprehensive woodland
reserve system and the maintenance and enhancement of connectivity. Key areas
identified for conservation action included Hall-Kinlyside, Goorooyaroo, East Majura
Valley, Callum Brae and Castle Hill (see Map 2). Since the completion of the Strategy the
extent of lowland woodland included in the ACT reserve system has increased by about
50% from 4930 ha to around 7250 ha, incorporating several of the priority areas.

ACT legislation does provide some controls over vegetation clearing, but does not
currently seek to maintain the current extent of native vegetation. Vegetation can be
cleared without the need of a commensurate gain through improved vegetation
management elsewhere. This inevitably raises concerns about the potential cumulative
effects of small scale clearing that may result in ‘the death of a thousand cuts’ (Potter
2008). For example, over 1300 ha of lowland woodland occurs in areas designated for
Future Urban Development as shown in the Spatial Plan.

Commonwealth approval is required for any action that may significantly impact on a
matter of National Environmental Significance (NES), such as the Box Gum grassy



woodland or several lowland woodland species listed as threatened under the
Environmental Protection Biodiversity Conservation Act 1999. As part of an approval the
Commonwealth is increasingly requiring offsetting to maintain features of NES. The ACT
Government is currently preparing an ACT Offset Policy which, amongst other things,
would facilitate the delivery of the Commonwealth offset requirement.

1.3 Key threatening processes

Nationally, the key threats to woodland, are recognised as clearing, grazing and weed
invasion. Other threats recognised nationally include salinity, nutrient enrichment, altered
fire regimes and the effects of fragmentation (Commonwealth conservation advice 2006).
The ACT Lowland Woodland Conservation Strategy described the main threats as
clearing and fragmentation for urban and infrastructure development, modification of
woodland composition and structure for grazing and other land uses, dieback, firewood
collecting, weed invasion, fire and introduced pests and changes in native species
abundance. Cats and foxes are the major predators of concern to ACT’s woodland
wildlife, while competition for hollows by introduced species such as Indian Myna and
European Honey Bee are also of concern.

1.3.1 Kangaroo grazing

Grazing pressure from kangaroos and the degradation of woodland understorey that this
may cause is increasingly being recognised as a key management issue within the ACT.
The ACT Kangaroo Management Plan (2010) contains specific kangaroo management
policies for woodlands.

1.3.2 Rabbit grazing

The Callici virus is losing its effectiveness. Since the rainfall during summer/autumn 2007
rabbit populations in the ACT have shown a dramatic increase on both public and
adjoining leased rural land. This year has been another favourable year for rabbits. It is
essential that rabbit management is carried out as an integrated program at the landscape
scale in order to achieve effective, long lasting control of rabbit populations. Follow up to
primary rabbit control programs are essential to prevent any rabbits that remain from
rapidly breeding up again. Rabbit control involves harbour removal (mostly woody
weeds), warren ripping, fumigation and poison baits. Over the last two years $250,000 has
been spent controlling rabbits in the woodland reserves of Callum Brae, Majura/Mt
Ainslie, Mt Painter, the Pinnacle and Red Hill. The level of funding into the future is
currently uncertain.

1.3.3 Fuel reduction/simplification of habitat

Much of Canberra Nature Park consists of reserved hills surrounded by housing. The
lower slopes adjoining houses have deeper soils and retain more moisture and are hence
the prime bird habitat. This habitat has increasingly been simplified by removal of shrubs
and understorey elements to reduce fuel loads as part of fire management. Hazard
reduction burning is also increasingly undertaken on the bushland urban interface. If done
too frequently in can significantly reduce the viability of the understorey shrubs and
grasses and removes fallen timber and leaf litter, which reduces the habitat quality for
woodland birds (Oliver 2004).




1.3.4 Countering weed invasion.

The ACT lowlands contain a relatively high diversity of weed, which is a legacy of both a
long agricultural history and disturbance and garden escapees associated with Canberra’s
development. The focus of weed control is to prevent the introduction of new weeds and
to control those weeds such as Chilean Needlegrass, Serrated Tussock, African Lovegrass,
St John’s Wort and Blackberry that are capable of rapid invasion and spread over
Canberra’ natural area. Woodland condition and regeneration can also be enhanced by
removal of less invasive, but nevertheless troublesome species such as thistles,
verbascum, woody weeds and Paterson’s curse.

1.4 The current condition and extent of ACT woodlands

As detailed in Table 1, around 45% of the remaining lowland woodland in the ACT is
now reserved. About 56% of the remaining moderate to good condition Yellow Box —
Blakley’s Red Gum woodland is reserved. This represents around 19% of the estimated
extent prior to European settlement. Since the woodland mapping undertaken as part of
the 2004 strategy, the condition of many areas has changed. In many cases, simply a
change in management and land use, such as the removal of stocked grazing, has led to
positive changes in woodland condition. Restoration work, such as that achieved in
conjunction with ParkCare groups in Canberra Nature Park, has improved the condition of
several reserves. Research undertaken by ANU and CSIRO has provided quantifiable
evidence about the benefits of reintroducing dead wood (fallen timber) into the system
and managing kangaroo grazing pressure. Other woodland areas have been cleared for
development, while closure inspection of proposed development areas has located
unmapped woodland areas. These changes have generally not been incorporated into
woodland mapping.

Table 1: Area of remaining lowland woodland

Vegetation Type/Condition Area (ha) remaining in | Area (ha)
the ACT (as mapped in | reserved (up until
2004) mid 2010)

Partially modified lowland 9226 2921

woodland

Moderately modified lowland 12591 3717

woodland

Moderately modified secondary 2890 616

grassland

Substantially and severely modified 12797 3390

lowland woodland

Yellow Box — Blakely’s Red Gum 10870 6160

Grassy Woodland

1.5 Status of the ACT’s woodland birds.

The Canberra Ornithologist Group conducted quarterly monitoring of birds in woodland
sites, within the peri-urban area of Canberra from 1998 — 2008. The longitudinal trends in
occupancy rate were calculated for 55 species (34 woodland-dependent, 21
non-woodland) reported in more than 1% of the 2567 surveys at the ten-year sites:

® 15 species (9 woodland-dependent) showed some evidence of a declining trend
over the ten years;



e 25 species (17 woodland-dependent) showed no overall change; and
e 15 species (8 woodland-dependent) showed an increasing trend.

The monitoring found that many species fluctuate greatly between years, and straight-line
trends are rare. Comparison of the Canberra data with similar monitoring of birds in the
Cowra area, suggested that Canberra’s woodland birds had declined less in abundance and
species composition than that of Cowra, though these difference could just reflect difference
in survey methodology and scope (Bounds J., Taws N. and Cunningham R., 2010). The low
abundance of rare and/or threatened birds made them difficult to monitor. However, local
extinctions, within specific woodland remnants, of birds such as Hooded Robin, Brown
Treecreeper or Little Eagle have occurred in the ACT in recent years.

A study across 30,000km2 of central Victoria found commensurate woodland bird
declines in the largest woodland remnants (including reserves) as those in cleared
landscapes. They attributed population declines to low breeding success due to reduced
food, exacerbated by drought conditions. They concluded that resilience of bird
populations in northern Victoria might be increased by active management to enhance
habitat quality in existing vegetation and restoration of woodland in the more fertile parts
of landscapes (McNalley et. al. 2009). This is also likely to be true in the ACT.

1.6 Woodland Conservation and restoration principles

1.6.1 Terminology

Regeneration means the natural recovery of natural integrity following disturbance or
degradation (Australian Natural Heritage Charter — Article 1.23)

Restoration means returning existing habitats to a known past state or to an approximation
of the natural condition by repairing degradation, by removing introduced species or by
reinstatement of species or habitat elements that are known to have existed there naturally
at a previous time (Australian Natural Heritage Charter — Article 1.24)

Regeneration activities may include changed management practices such as removal of
stock grazing, or diverting walking tracks from disturbed areas. Restoration requires
active management, such as weed removal or planting and is generally costly and time
consuming. The Australian Natural Heritage Charter requires that restoration only be
used if natural regeneration is not possible, or will not achieve the desired results, and also
that any restoration needs to be consistent with the natural significance of the area. Butler
(2004) provides a list of factors that should be considered before undertaking vegetation
restoration in the ACT, while the Charter suggests that conservation value should be
assessed for each site of disturbance.

Rehabilitation is a general term usually inferring restoration to a former condition. It is
often used when referring to the rebuilding of habitat, especially breeding habitat. The

term can be misleading in that it is impossible to recreate an existing ecosystem once it
has been severely impacted (Butler 2004 p9).



1.6.2 Woodland and woodland bird habitat restoration

The basic principles and practice for woodland restoration have been documented in Platt,
S.J (2002), Mclvor et. al. (2002), Freudenberger and Harvey (2003) Davidson (2005) and
Radford et. al. (2006). Key principles include:

Retain and protect the best vegetation first. The best vegetation has most
layers of vegetation present, high plant diversity, relatively few weeds and
extensive evidence of faunal activity. These are the areas mapped as partially
modified woodland in the lowland woodland strategy. Only low key
restoration activities (such as targeted weed control) are appropriate in these
areas. Natural regeneration of existing trees should be favoured over planting
and re-creating habitat.

The bigger, the better. Larger patches are resilient to disturbance, tend to
contain a greater diversity of habitats, support larger populations of species
and are better able to maintain ecosystem functioning. Increasing the size of
existing large remnants and reducing edge effects from surrounding land uses
should be a key restoration aim.

Increase connectivity and reduce patch isolation and fragmentation. The more
connected a patch is to other patches the greater opportunity for wildlife to
survive and reproduce. The more readily that an animal can move across the
landscape the more likely that it will find a suitable mate, breeding habitat,
food and be able to respond to short-term environmental stresses such as
droughts and fire and longer-term environmental impacts such as those that
may result from climate change.

The more types of habitat, the better. Restoration should seek to increase the
variation of lowland woodland, including the range of landscapes that it occurs
over, and the variety of tree age classes present. Currently in the ACT reserved
woodland areas tend to occupy hills and slopes and major river corridors and
not lower creeklines and flats.

Target productive areas and critical habitat elements for protection and
restoration. For the same habitat type those more favourable areas, where
nutrients and water are bountiful, are most likely to remain productive when
others are not. These areas (such as creeklines and alluvial flats) are also more
likely to contain large hollow bearing and deep rooted trees which are high
value for obligate hollow nesting wildlife, produce a steady and rich nectar
flow and through their productively support large numbers of invertebrates.
Additional critical elements include understorey vegetation and fallen timer,
which can be both protected and re-introduced. Several researchers have found
that woodland birds will respond to an increase in tree cover, eucalypt
regeneration, ground cover, woody shrubs, leaf litter and/or timber (eg Barrett
et. al. 2010, Paton and O’Connor 2010, Oliver and Parker 2006, Stagoll et. al.
2010). Rocky outcrops are hotspots for reptile biota, while restoration
plantings should be located around hollow bearing trees (Bond et. al. 2010)
The introduction of fallen timber into Mulligans Flat and Goorooyaroo has
been shown to dramatically increase beetle diversity (Barton et al 2009); and
Identify the most significant threats and decide on actions that can best reduce
these threats; and

Enhancement of particular threatened or declining birds may be a key goal for woodland
restoration in the ACT. This may require a focus on particular vegetation or habitat
elements that are key to a particular species. For example, the foraging habitat of the
vulnerable Glossy Black Cockatoo could be enhanced through planting of its feed tree



Allocasurina verticillata. The ACT Government has provided funding over the next four
years to expand habitat for Glossy Black Cockatoo by expanding habitat through
plantings within existing nature reserves.

1.6.3 Plantings
Restoration is not an ‘either/or’ consideration of planting or assisted natural regeneration.

There is a place for both. However, by encouraging natural regeneration from residual
species, overall diversity is likely to be greater than can be achieved through introducing
plants through direct seeding or planting alone. The latter approach tends to be based on
the more commonly and more easily propagated species whereas a natural regeneration
approach preserves more closely the uniqueness of Australian ecosystems because plants
regenerate and survive in microsites where they are most suited. In addition the successful
rate of establishment to maturity is likely to be higher from natural regeneration (Gye
2006). Natural regeneration, which can be triggered simply by grazing exclusion fencing,
is also often cheaper than tree plantings (Spooner et. al. 2002).

In extreme cases, inappropriate planting of trees and shrubs may even degrade native
communities (for example planting trees over natural grassland, or if the activity creates
so much disturbance that subsequent weed growth is counterproductive to improved
vegetation quality). To plant, effort is required for seed collection, propagation, transport,
machinery, digging, planting and watering. Survival rates are variable, and weeds have to
be managed (Gye 2006). Natural regeneration of the endangered Button Wrinklewort on
Red Hill with some targeted weed removal has seen the population grow from 1,200 to
7,500 over a twenty year period. In contrast of 1,000 plantings of Button Wrinklwort on
Red Hill only 20 plants now survive or have resulted from the seeding of original
plantings. Plantings therefore, need to be carefully considered to warrant the expenditure
of energy and resources it requires and is most appropriate in degraded areas where
natural regeneration cannot readily occur.

1.7 Whole of landscape connectivity

Manning et. al. (2010) urge planners and land managers to recognise the need for wildlife
to move across the whole landscape. This implies an ecological network of reserves and
biodiversity corridors embedded within a wider matrix, where all parts of the landscape
may play a role in conservation and connectivity (irrespective of landuse or tenure).

Key places of connectivity concern

Manning et. al. (2010) employed the Spatial Links Tool (Drielsma at al 2007) to identify
for the ACT Government key places of connectivity concern and remedial or planning
actions. Separate analysis was conducted for six model animals (a small woodland bird,
strongly flying bird, arboreal marsupial, ground dwelling mammal, grassland reptile and
amphibian) to reflect the range of animal species that inhabit and mover through the ACT.

The authors stress that their results should be regarded as indicative only as they are based
on model data and sensitive to the choice of model parameters and ratings for habitat
quality and permeability and to grid resolution. Remedial actions should only occur after
detailed analysis of habitat, including consideration of which species are relevant (in
terms of those actually or potentially naturally occurring in the subject area), where they
are distributed, and how they use elements in their environment and move across the
landscape.

In relation to restoration/enhancement of connectivity for the small woodland bird the
model analysis indentified the following as key links requiring strengthening:



e the link between Mulligans Flat and Goorooyarroo with Majura Hills and
adjacent NSW land to their north (Greater Goorooyarroo);

e Naas/Tharwa and adjacent land to the east in NSW;

e  Murrumbidgee/Molonglo to Hall (which may require connectivity
enhancement in nearby NSW); and

e Callum Brae/Jerrabomberra to NSW (via Hume).

Map 1 shows the model data analysis for the small woodland bird.

Other key areas of connectivity concern in the ACT identified in the modelling of all six
modelled animals were:

e Black Mountain to Belconnen Hills and lower Molonglo River;
e Hall to Mulligans Flat; and
e East Jerrabomberra nature reserve to Queanbeyan nature reserve (NSW).

An indicative location of the above areas is shown in Map 2, along with additional areas
identified in the ACT Lowland Woodland Conservation Strategy 2004 (p100 — 102)
considered as a priority for connectivity improvement actions.

2. Actions for Woodland Restoration in the ACT

A woodland restoration plan should be developed and implemented in conjunction with
an overall woodland plan. This would essentially be an update of the Woodlands for
Wildlife: ACT Lowland Woodland Conservation Strategy, Action Plan 27, adopted in
2004. The update would build on existing information and should include a stocktake of
current condition, a landscape wide regional analysis of woodland function and
connectivity and a review of existing and emerging threats (including kangaroo grazing,
fire management and urban development).

2.1 Overall principles and priorities
The following principles and priorities have been drawn from the ACT Woodlands
Conservation and other relevant documents and scientific literature.

1. Restoration should have a whole of landscape focus.

2. Good quality remnants should be protected and enhanced through natural
regeneration and control of threatening processes.

3. More intensive restoration activities should seek to improve the size of
existing remnants, improve connectivity and reduce fragmentation, target
riparian and productive areas of the landscape, and improve habitat diversity
and structural complexity.

4. Retention of large scattered trees and regeneration of this resource should be a
focus across all land uses.



Map 1 - link value (red gradient), between key habitat areas and neighbourhood
connectivity (green gradient) for model small woodland bird species (from Manning
et. al. 2010).
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Map 2: Lowland Woodland Condition and Connection

Legend

ACT reserves

© ' Partially_modified_lowland_woodland_dac05
Woderately_modified lowland woodand_dec05
Moderately_modified_secondry arassland-05

substantially__severely_modified_vegstation_dec0s

(O Aveaof Protection Pricrity (2004 Startegy)
Habitat connectivity for wildlife movement
{2004 Strateqy)
E;;T, aprox. area of Connactivity importance
“  (Manning et al 2013)

=g

11



5. Specific measures may be required if restoration is targeting the recovery of
particular species.

6. Prior to restoration works commencing the potential impacts of these works on
an areas conservation values should be assessed, while there should be
consideration of the habitat and movement requirements of wildlife likely to
benefit from the works.

Ingwersen et. al. (2010) consider that the best places to focus woodland bird habitat
restoration, are those that currently support an abundance and diversity of threatened or
declining birds. Based on standardised Bird Atlas records and a priority score depending
on the vulnerability of species they identified those Sx5km grid cells across temperate
Australia of greatest significance for woodland bird conservation. The ACT lowlands
combine to form a relatively large area of moderate priority, with “hot spots” identified in
the Naas Valley, The Callum-Brae — Tralee area and Mulligans Flat — Goorooyarroo (see
figure 1). It is also likely that the recent survey information for the Lower and Central
Molonglo area (Stagoll 2010) would identify at least parts of the valley as a woodland
bird hotspot.

Figure 1: Priority sites for woodland bird conservation based on 5km x 5km grid
prioritisation in and around the ACT (from Ingwersen et. al. 2010)
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Recommendations

1. Action Plan 27 should be updated.

2. The focus for largescale protection and restoration works should be the priority
areas identified in map 2 (Hall-Kinlyside, Goorooyarroo, East Majura Valley,
Callum Brae and Castle Hill) as well as the Naas Valley, the Murrumbidgee
Corridor and the Belconnen Hills to Lower Molonglo.

2.2 On Reserve Restoration

Woodland restoration will need to be co-ordinated across all land-uses in the ACT, but is
likely to have different focus and different means of delivering depending on the tenure
and condition of land.
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Natural regeneration and low disturbance restoration activities should be the focus on
conservation reserves that support good or moderate condition lowland woodland
(including areas mapped as partially and moderately modified). As consistent with all
temperate woodlands (Yates and Hobbs 1997), weed and grazing control are key to
improving the quality of ACT’s better woodland remnants. In the ACT reserves, grazing
control essentially equates to rabbit and kangaroo control. A program of rabbit control and
kangaroo culling has begun, but increased funding is required. Weed control has largely
focused on those species of greatest threat, namely perennial grasses such as Chilean
Needle Grass and African Lovegrass. The condition of woodlands within reserves would
also be enhanced through increased control of herbaceous and woody weeds.

Reserves for which assisted natural regeneration of woodland appears to be the most
appropriate management focus include Mulligans Flat, Goorooyarroo, Mount Majura,
Mount Ainslie, the northern forested portion of Aranda Bushland, Kama, Red Hill,
Callum Brae, Mugga Mugga, Isaacs Ridge, Farrer Ridge, Wanniassa Hills and
Tuggeranong Hill.

A 2008 woodland research workshop, based around a long term and extensive research
program in Mulligans Flat and Goorooyarroo, concluded that there was a “need for active
management of woodlands beyond just removing livestock and controlling weeds. This is
necessary for two reasons. First, most woodlands have a degree of degradation from past
land uses and management that is expressed as loss of species, reduced ecosystem
function, and/or loss of habitat elements. Without active and restorative management,
these processes and species may not return on their own. Second, there are 'natural'
processes to which the biota are adapted which are unlikely to be restored and which may
need to be substituted for by human intervention. The two prominent examples are the
lack of apparent controls for tree density and a lack of predators for kangaroos...”

Small scale plantings of up to a few hectares or non-intrusive introduction of habitat
elements such as fallen timber could be appropriate in those reserves largely supporting
good or moderate woodland. These actions could be targeted towards, replacing missing
elements, enhancing habitat of a particular species of conservation focus, or as an offset
for the loss of shrub layer within a fire asset protection zone, or as part of “anticipatory
restoration” prior to the removal of woody weeds. If we assume that replanting requires
500 tree, shrubs or understorey plants per hectare, then the cost per hectare would be
around $1750. The impact on other conservation values and the fire risk consequences of
plantings would need to be assessed prior to works commencing. Areas of greatest
disturbance away from the urban edge are likely to be the most appropriate sites for
smaller scale plantings.

Map 3 indicates the extent of woodland and the condition, within the reserve network, as
mapped by the 2004 Lowland woodland Strategy. It also shows areas within the reserve
network that were mapped, through satellite interpretation, as largely consisting of exotic
species (Fallding 2002), which provides an initial indication of sites within the Reserve
network that may be suitable for small scale targeted plantings or introduction of missing
habitat elements. Maps at Appendix 2a — 2¢ provide this information in more detail.

Parts of the ACT reserve network contain land that was previously cleared rural lease and
are currently of poor quality. Large scale restoration activities, using techniques such as
direct seeding may be appropriate in these areas. Reserves that contain large areas of
degraded vegetation and which are within priority locations for restoration include Mt
Painter, The Pinnacle, parts of Wanniassa Hills, Coolaman Ridge and parts of the
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Murrumbidgee Corridor including land within the Stony Creek, Pine Island/Point Hut,
Bullen Range and Lanyon Landscape Conservation Area.

Appendix 1 lists those reserves that contain more than 10 ha of lowland woodland or land
that formerly supported lowland woodland, and the main restoration activities that are
appropriate to each reserve.

Recommendations

3. Natural regeneration and weed and grazing control should be the major restoration
focus of reserves that already largely consist of good to moderate condition
woodland.

4. Small scale plantings of up to a few hectares and introduction of missing habitat
elements such as fallen timber are appropriate in reserves that have a good or
moderate condition, provided the works are targeted to provide or enhance
particular habitat requirements.

5. Larger scale plantings/seeding are appropriate in more heavily degraded but
productive reserve areas (usually low in the landscape). The plantings should
enhance the size and connectivity of remnants in priority areas and where possible
incorporate paddock trees.

6. Strategic use of ParkCare and other volunteer groups should occur in the
implementation of restoration actions.

7. Weed and grazing control measures should be co-ordinated with adjoining rural
lessees and other neighbouring land owners or managers.

2.3 Rural Lease Woodland Restoration

The woodland restoration plan will need to consider how to better engage rural
landholders in restoration activities. This could involve facilitation of voluntary actions or
partnerships in relation to fencing of remnant vegetation, managing regrowth, or
conservation grazing that could be detailed through the Land Management Agreement
process. Woodland restoration could also include provision of incentive or offset
payments to priority regeneration areas. Such payments would need to be associated with
a legal agreement, such as a conservation covenant, where in exchange for payment a
landholder enters a binding commitment to undertake specified conservation management
activities. The Department of Environment Climate Change Energy and Water is currently
developing an ACT biodiversity offsets policy as well as reviewing the Nature
Conservation Act 1980, both of these processes could help facilitate woodland restoration
in the ACT, and rural areas in particular. The existence of long term offset or covenant
agreements would also improve the eligibility of ACT rural leaseholders to receive
Commonwealth environmental funding under such programs as Caring for Country.

On rural leases priority should be given to restoration activities that:
e increase the size and or condition of existing large remnants;
increase the connectivity of remnants across the ACT;
focus on areas of high productivity such as creeklines and flats;
incorporate paddock trees within any replantings;
are remote from the urban edge, so that plantings are not compromised by fuel
reduction activities and other human disturbance and to minimise the extent of
urban cat predation; and
e adjoin and complement high quality woodland and known hotspots of threatened
and declining woodland birds.
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Areas that appear to meet the above criteria include Central Molonglo, the Throsby Neck,
the northern edge of the ACT between Mulligans Flat Nature Reserve and Hall; the Naas
Valley and Castle Hill (see map 2).

Prior to restoration works commencing, an assessment of the conservation values of the
work site should be conducted to ensure that the activity is not degrading existing natural
or cultural values. Actions that address or will address the threatening processes of
grazing, fire, feral animal predation, firewood collecting, dieback and weed invasion
should also be in place prior to works.

For the North East section of the ACT, an analysis of the density of native trees has been
produced, through interpretation of aerial photography. Areas of widely and moderately
spaced trees are perhaps a good focus for restoration activity on rural land (see Map 3).

Recommendations
8. Restoration actions are encouraged on rural land through the Land Management
Agreement process.
9. Offsets, covenanting and/or other options for incentive payments be utilised.
10. Incentive payments should be directed towards priority restoration areas.

2.4 Restoration in Urban Areas

Manning et. al. (2010) consider that off reserve connectivity restoration may involve
establishing trees, shrubs, water bodies, grassland and/or dead wood. Within suburbs this
might involve ‘mini habitat patches’ focused on individual trees, pocket parks or mixed
use areas. Conservation of mature scattered trees is identified as important on both urban
and rural land. Stagoll et. al. (2010) also recommend the preservation of scattered trees
throughout the landscape, noting that even a single eucalypt tree can dramatically improve
available habitat for woodland birds. Within urban areas they consider that intensive
management around these trees, such as grass mowing and removal of coarse debris,
should be minimised. The authors also recommend that woodland bird conservation
outcomes can be integrated into urban design by encouraging the replacement of trees
through regeneration and by keeping a structurally complex habitat [this seems a bit
unrealistic for an urban area]. Regeneration in urban areas may need to involve planting,
while in peri-urban rural landscapes, tree regeneration can be improved through a
reduction in grazing pressure by applying low-input, fast-rotational grazing practices and
the cessation of fertiliser use.

A bird forum held to inform the ACT Commissioner for Sustainability and the
Environment (Beacon Hill 2010) urged that the planning process should have a greater
focus on landscape connectivity including adequate corridor structures, road verges with
appropriate understorey, appropriate fire management aspects, and should take into
account existing natural assets such as creeks, wetlands, woodland and grassland. The
need to consider and apply the most appropriate methods to access and engage the
different communities was also highlighted. Community care programs, ongoing
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Map 3: The Building Blocks
for Woodland Restoration
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community education through provision of information and positive media stories, and
education and engagement of families in urban care programs for their children at schools
were key points raised during the forum.

Map 3 indicates areas within the urban footprint which mainly support native vegetation
(either trees or understorey or both and given a blue colouring in map 3), which could be
further enhanced as woodland habitat.

Recommendations
11. Retention of large trees should be maximised within new urban developments, to
create “woodland islets” and “stepping stones” through the urban landscape.
12. Regeneration and planting activities should be focused around these large trees
and riparian areas and include a complexity of habitat, though care will need to be
taken that the plantings do not compromise fire planning.

2.5 Monitoring, Evaluation and Research

The Mulligans Flat-Goorooyarroo Woodland Experiment is evaluating the conservation
effects of potential woodland management actions, namely the control of cats and foxes,
the retention of dead wood on the ground, and control of the level of kangaroo grazing.
Levels of these management treatments are being assessed by the response of woodland
plants and animals. In addition, locally extinct species are to be reintroduced to the fenced
(cat and fox-proof) Mulligans Flat Woodland Sanctuary (Manning 2008).

The Pinnacle ParkCare group has Commonwealth funding to investigate restoration
techniques, such as sugar application to reduce exotic grass abundance.

The ACT Government is monitoring grazing pressure within grassland and woodland
nature reserves. Grazing pressure can be measured as the difference in amount of ground
layer vegetation inside and outside grazing exclosure cages. Cages can be designed to
separately estimate removal by rabbits and kangaroos. Accurate estimates of kangaroo
numbers (either counts of animals or pellets) are important to tie kangaroo densities to a
level at which significant damage to restoration ability occurs. To obtain clear results, the
monitored reserves must differ sufficiently in kangaroo grazing pressure, and there must
be sufficient replication, at least sixteen sites are needed. However the current level of
effort (four reserves fully monitored ) is not certain to produce unequivocal results.

Recommendations

13. Research into the most effective measures for woodland and bird habitat
restoration and management should be encouraged and supported.

14. Restoration actions should be responsive to new research findings and on the
ground monitoring.

15. Success criteria should be transparent and measurable and based on relevant
ecological and biophysical indicators. They must reflect the restoration goals, be
responsive to restoration actions and lack ambiguity, and ideally, be relatively
easy and economic to sample (Radford et. al. 2006).
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17



ACT Government (2004). Woodlands for Wildlife: ACT Lowland Woodland Conservation
Strategy. Action Plan No. 27. Environment ACT, Canberra.

ACT Government (2010). ACT Kangaroo Management Plan. ACT Territory and
Municipal Services.

Australian Heritage Commission (2002). Australian Natural Heritage Charter for the
conservation of places of natural heritage significance 2" Edit. AHC/IUCN, Canberra

Barton, P.S., Manning, A.D., Gibb, H., Lidenmayer, D.B and Cunningham, S.A. (2009)
Conservaing ground-dwelling beetles in an endangered woodland community; Multi-scale
habitat effects on assemblage diversity. Biological Conservation 142, 1701- 17009.

Barrett, G., Freudenberger, D., Drew, A., Stol, J. and Nicholls N. (2010) Revegetation and
birds in New South Wales. In Paton et. al. (2010) p.10-11

BeaconHill Consulting (2010) Report of the Bird Forum, 19 February 2010. Informing
the Commissioner for Sustainability and the Environment’s Investigation into:

- ACT Government tree management practices and Canberra’s urban forest renewal; and
- Canberra Nature Park (nature reserves), the Molonglo River Corridor (nature reserves)
and Googong Foreshores.

Bond, S. and Reid J. (2010). Woodland bird breeding in revegetation sites in the greater
ACT region. In Paton et. al. (2010) p.8

Bounds, J., Taws, N. and Cunningham R. (2010) A Statistical Analysis of trends in
occupancy rates of woodland birds in the ACT, December 1998 to December 2008: The
ten-year data analysis. Canberra Ornithologist Group.

Butler, G. (2004). ACT Vegetation Restoration Guidelines. Unpublished report for the
ACT Government.

Commonwealth Government (2006) White Box - Yellow Box - Blakely's Red Gum Grassy
Woodlands and Derived Native Grasslands — Advice to the Minister.
http://www.environment.gov.au/biodiversity/threatened/communities/box-gum.html

Davidson, L. (2005). Local management guidelines for the restoration of the Box-Gum
woodlands in the Murray catchment of NSW. Unpublished report prepared for the NSW
National Parks and Wildlife Service.

Drielsma, M., Ferrier, S., and Manion, G. (2007) The spatial links tool: Automated
mapping of habitat linkages in variegated landscapes. Ecological Modelling. 202, 324-
332.

Dorrough, J. Stol, J. and Mcintyre, S. (2008) Biodiversity in the Paddock: a Land
Managers Guide. Future Farm Industries CRC.

Fallding, M. (2002), Planning Framework for Natural Ecosystems of the ACT and NSW

Southern Tablelands. Natural Heritage Trust, NSW National Parks and Wildlife Service
and Land and Environment Planning.

18



Freudenberger, D. and Harvey J. (2003) A Method for Assessing the Potential
Biodiversity Benefits of Past and Present Vegetation Enhancements in the Holbrook
Landcare Area. Unpublished report CSIRO.

Gibbons, P. and M. Boak (2002). The value of paddock trees for regional conservation in
an agricultural landscape. Ecological Management and Restoration 3: 205-210.

Gye J. (2006) Best practice management of remnant vegetation. A practitioners
perspective. Veg Futures 06. The Conference in the Field.
http://ga.yourasp.com.au/vegfutures/pages/images/Colloquium%20A2_Gye.pdf

Ingwersen, D., Tzaros, C., Robinson, D., Bryant, S. and Jones, N. 2010. Woodland Birds
for Biodiversity: Prioritising landscapes for conservation on private land. Unpublished
Report to the Australian Government from Birds Australia, Melbourne.

Manning, A.D. (2008) The Mulligans Flat-Goorooyarroo Woodland Experiment (Abstract) in
workshop notes for Box Gum Woodland in ACT and surrounding NSW — Research, Planning
and Management for Recovery. CSIRO, Gungahlin.

Manning, A.D., Shorthouse, D. J., Stein, J.L. and Stein J. A. (2010). Technical Report 21:
Ecological Connectivity for Climate Change in the ACT and surrounding region. A report
prepared for the ACT Government.

Mclntyre S., Mclvor J. G. and Heard K. M. (2002) Managing and Conserving Grassy
Woodlands. CSIRO Publishing, Collingwood).

MacNally, R., Bennett, A.F., Thomson, J.R., Radford, J.Q., Unmack, G., Horrocks, G.
and Vesk, P.A. (2009). Collapse of an avifauna: climate change appears to exacerbate
habitat loss and degradation. Diversity and Distributions 15, 720-730

Oliver, D. (2004) Lets increase the conservation efforts for our woodland birds. Woodland
Wanderings. Volume 3 (3). Newsletter of the Grassy Box Woodland Conservation
Management Network.

Oliver, D. and Parker, D. (2006) Woodland birds of the NSW Central Murray Catchment
— Measuring outcomes of the Greening Australia fencing and tree planting program. A
report for Birds Australia.

Paton, D., and O’Connor J. (2010) The State of Australia’s Birds 2009 — Restoring
woodland habitats for birds. Supplement to Wingspan, vol. 20 (1). Birds Australia.

Platt, S.J. (2002) How to Plan Wildlife Landscapes: a guide for community organisations.
Department of Natural Resources and Environment, Melbourne.

Potter, C. (2008) Native vegetation conservation in the ACT: Death by a thousand cuts.
Australiasian Plant Conservation. Vol 17(2) p33-35

Radford, J. (2010) Species-area relationships and woodland birds. In Paton et. al. (2010)
p-17

19



Radford, J., Williams J., and Park G. (2006) Effective Landscape Restoration for Native
Biodiversity in Northern Victoria.
http://www.nwf.org.au/docs/Papers/biodiversity%20paper%20final.pdf

Spooner, P., Lunt, 1., and Robinson, W. (2002) Is fencing enough? The short-term effects
of stock exclusion in remnant grassy woodlands in southern NSW. Ecological
Management and Restoration 3, 117-126.

Stagoll, K., Manning, A.D., Knight, E., Fischer, J. and Lindenmayer D. B. (2010). Using

bird-habitat relationships to inform urban planning. Landscape and Urban Planning, In
press.

20



Ic

"K119g3[oR[d UO Pasndoy [01u0d PRI Sunuerd

JOPLLIOD 933pIqUUNLINIA]

P91931e) 10 9[EBdSaSIe] JOJ d[qelins 9q Aew ‘eare asn YSIH Jo jusuodwod 1$°ST 879 JAISY 19)10D)
“Y00ssN [, PAJelIos pue ALaqyoe[g ‘WNISeqIoA
UO PISNO0J [OJUOD PIIA\ “SBAIR PIPRISIP 210U JOMO]
ur 9eridordde oq Aewr Sunuerd oeosasdie 10 pajagie ], OYPIg UuondAUUOD PUB[POOM Ka10)s19pUN QAIOSIY
"SEaIe UONIPUOD 19)J9q Ul UOIRIOUITal [eInjeu pajsIsSy | 1Som—3sea ur yui jueproduwr ur juasaid syued arey 9eiqey eiseidy | 16°66 20°6L QImeN 93pry uewWa[00)
K119Qd[oR[g pue JJ0SSN,[, pajelIos
‘SONISIY T, “9sIn)) S UOSIdRJ “MOAN S UYO[ 1S UO pPasndoj
[OTUOD PAIA\ “UON)BIIZIA JILe] punoJs Jo Junouwre pue ‘JejIqey paiq pue[poom juerodury
SO JO 3jewnsa AJISUIP 10J AJLIOLIJ "UdNeIIOpUN [01UOD xd[dwod ‘pue[poom Asseid wno — xog Jo
jiqqes Arewnid jo dn mo[[0, "uoneIoua3al [eInjeu pAsIssy | dedg wmye) Jo jared —sdx | BAIE POJOAUUOD [[oM pue d3Ie] A[0ANR[AY | +'¢ SLLTI JATOSY QIMmjeN derg wn[e)
KI19g3[oR[{ UO Pasnooj [013U0D
PO9AA "OAIASAI S[[IH Tquieln) Jo AJIuIdiA ur pue urturofpe pue jenqey eisexdy
uewdey) 0 1595010 9AISAY oy jo 1red jey) ur ojerrdordde JIOPLLIOD 993 pIqUINLINA puR[pOOM WIND) XOg QATISY
9q Aew unue[d o[eds 9318 "UOIBIUIFAI [BINJRU PAISISSY Jo jusuodwod juejrodury JO BAIE PIJO2UUO0D [[oM pue 318 JO Med | $9 ¢ 1S¥L asodng [eroadg a3uey usqng
SIS [eIN[ND [RUISLIOQY PUB JLIOISTH
syuerd
"KI19Qd[OR[ g UO PISNO0] [0JIUOD P PauQleaIy) pue dIel [eI0A9s Jo suonendod
“QAISAI S[[IH Iquiel() JO AJIUIdIA 9y) ul pue Sutuiofpe pue “JOALI JO OIS Jsam U0 Apre[nonaed
uewdey) 0) 1S9SO[D IAIISIY Ay Jo 1aed jeyy ur ojeudordde JOPLLIO) JRIPIqUINILINIA ‘pue[poom AsseIs wng) — xog Jo
9q Aew Sunueld o[eos 9318 "UONEISUSAI [RINJEU PAISISSY Jo juduodwod jueyrodwy | earE PoYOAUUOD [[oMm pue o3I A[PANR[Y | S6'SIT 96°808 OATSY QInjeN d3uey udng
K11oqy[oe[g pue SSeI39[paaN ues[Iy) O[SUO[OJA] JomOT 0} S[[IH
U0 Pasnd0j [0NUOD PAIAN "UONBIUAFAI [RINJRU PAISISSY uauuoo[ag Jo ued - sox 17°€T 720°6L JAISY AInjeN A3pry 2onig
oM
S, UYOf 1S UO Pasndoj [0JIU0I PAIAN [0NU0D Jiqqer Arewid
puER UONEIAUAZAI [RINJRU PI)ISISSY "UOIIB}IFIA I9AB] pUno.Is O[SUO[OJA] 1M O] 03 S[[TH QAIOSY
JO junowre pue YO Jo Jewnsd ASuIP 10§ AJLIOLIJ uwuuoddy Jo yaed - sax 15910J AIp 0] d1e[ax A[o3Ie] san[eA | O 679T QINJeN UIRIUNOJA Yor[g
‘SSBISOAO0T UBDLILY PUB Yo0ssn,
PAILLISS UO PISNI0J [ONUOD PARAAL “NHH JO 9JBUINISI
£JISUIP 10¥ AILIOLIJ "UONRIQUISAI [BINJBU PAISISSY ON 0 71°88 re3ung
*9sIn)) S, U0SIAEd PUB LIOAN S UYO[ IS UO Pasnooy
[onuod paap jeudordde A1qeqoid st yoopped puepoom
wn3mous Jo Sunue[d o[eoss [[ewS "uoNe)ISIA JILe] punoas pue[poom
JO junowre pue .39 JO ABWSI AJISUIP 10§ AJLIOLIJ O[3UO[OJA] JMO'] 03 S[[TH wng moug o1y ‘sjued pausjealy) pue OATISOY
"[013U02 J1qqel ATeWLd "UOIRIQUSSAI [BINJeU PISISSy uuuodPY Jo jaed - sax | arer Auew Surpnjout Ayistoalp jueld ysiH | 01 6206 ImeN pueysng epuery
anfea (ey) (e
9ZIS JueUWAI — AJIATIOQUUOD PUB[POOM | PUB[POOM
1S9y31Y JO aIe P[oq UI Seary uonIpuod | UONIPUOD
{BAIY UONBI0)SIY JATISAI UIYIIM BIIE PUB[POOM )| poo3
KAV U0NeI0)SIY JIolen AJLIOLAJ UIYIIAN PUB[MO] JO SIN[BA UOIJBAIISUOD AJY] Jo vaay Jo vaay JuIeN JAIISIY

SUOI)IY UONBI0)SIY PUB[POOAA IATISIY u( — | xipuaddy




(44

‘K1raqypoe[d pue (A[Uo Seale [eLn)) SSBISOA0T UBOLIFY

JOPLLIOD 933pIqUUNLINIA]

UO PISNI0J [ONUOD PIIAL "UONBISUITAI [RINJRU PAISISSY Jo jusuodwod GS6T €79 BOIY UOTJBAIONY [00d Yequuey]
JIOAA S, UYO[ }S pUB 9SIN)) S, UO0SIdR UO SNJ0J [01JUO0D
P9\ 1BIIQRY PIIq PUB[POOM OUBYUD O} 9AIISAI Y} JO red Iodoorooal], umorg
woyou ur Sunued pojeSie) o[eds [[eWS "UONBIITIA JaLe] Surpnyour SpIIq pue[poOM pPaUILAIY) pue
PunoJs jo yunowre pue Y[ JO JLUISI A)ISUIP I0J O[SUO[OTA] 19MOT 0} S[ITH arer jo suone[ndod unioddns puepoom
£yua01aJ udyelopun [onuod jiqqel Arewd jo dn mofjoq uUU0d[AY Jo jaed - sax pa1a3uepu A[[eONLId UONIPUOD PooD) | () 92911 QAIISAY QIMBN BWEY
YO0SSN ], PAJRLIdS PUB LIOAN S UYOf 1S
‘SPO9A\ APOO A ‘SSBISOAOT UBDLIJY UO SNOO0J [OUOD PIIAN
“JelIqey pliq pue[poom 2dueyud 03 s3unueld o[eos [[euwrs
Po3a31e) JO 9IS J[QISSOJ "[ONUOD JIqQeT AWl "UOIIB)ITIA
J3£e[ punoisg Jo junouwre pue Y JO JBWISI xdpduwro) PpUB[POOM
A)ISUIP 10} AJLIOLIJ UONEBIUITAI [RINJBU PIISISSY | dedg winfe)) Jo Jaed - S9x pue[MO] JO BaIe a3Ie] A[oAnR[OY | 94°8] S YTE QAJOSY AINeN 9Fpry Soees|
‘'spoom Apoom pue
9SIND) S,U0SIARJ UO SNO0J [0IIU0D PIIA MO JO JBWISI
AJISUIP 0] AJLIOLIJ "UOTIBIQUATAI [RINJRU PIISISSY ON 0 65Ty [['H 1nodIey
‘Spoom Apoom pue 9sin)) S, UosIdjed
O0SSN T, PAIBLIAS UO SNO0J [0IIU0D PIIAN "UOIIBIIFIA ‘puB[pOOM WINS MOUS UOWUIOdUN
JIA®[ PUNOJIS JO JUNOWe pue Y JO BWIISI JO vaIe [[ews ‘saroads a1el [eIoA9s QAIOSY
AJISUIP 0] AJLIOLIJ "UOIIBISUATAI [RINJBU PIISISSY ON | Surpnpour Kysioarp juerd puepoom YSIH | €T 90'7C JInjeN SpuR[SSeIn) BlIopesunn)
"9SIN)) $,UOSIdEJ PUE YO0SSN ], PAILIIIS UO SNO0J [OTUO0D "PUB[POOM UL PIPIOIAI YJOJA UNS UIP[OD)
P9I\ "UONE}ISIA J9Ke] PUnoIs Jo junowre pue YO SITH 'SpIIq puB[pOOM JO 1e)Iqey Juelroduy
JO djewInsa AJISudp 10§ L1011 s109lo1d yoreasar yim ean(eJA] 0) 00012£001005) ‘pue[poom £ssei3 wino — xog Jo
QUIJ UT UOT)I0)SAI SUTOTUO ‘UOT)RISUTAI [RINJRU PIISISSy Joyred A3 —S9X | ®BAIB POJOAUUOD [[om pue o3Ie] A[oANR[Y | $#8°9] 6799 QAISSAY 2IMIEN 00118A00I000D)
SIS [eIN)[NO [BUISLIOQY PUB JLIOISIH
SULIOJpUB QULIdALL Jue)rodu]
‘JeIIqey uIqoy papooH pue eiseidy
‘Kiagyoerg KJIATIOQUUOD 0) puepooap uerredry
UO PISNI0J [ONUOD PIIAY "UONBIOUIFAI [eINjeU PAISISSy | ooueliodwll JO St PIynuap| PUBIQ[QR, S7puLLLIA 7 JOI[I SUTRIUOD) | |1°8ST LOYIE JAIOSIY AINJBN QUI[IAFID)
*9SIN)) S,U0SIJRJ PUB SSBISOAOT UBOLIJY MOAN S UYO[ UO0I}IIUUO0) PUB[POOM
1S J00SSN ], PILIIOS UO PISNI0J [OTUOD PIIAY “UONIBIIFIA JSIM— JSEI Ul uI| eiseady Jo jelqeH
Ja£e[ punoig Jo Junowre pue Y7 JO JBWIISI jueprodur pue xopdwo)) ‘syuerd pauojeary) pue
AJISUIP 0] AJLIOLIJ "UONBISUSTAI [eINJeU PIISISSy | deig winje) surofpe -sax | oxer Kuew Surpnpour Aysioarp yueid ySiy | S1° 14 Iyl JATOSY QInjeN 9Fpry JoIIe]
O0SsSN ], pAIelIas
UO Pasno0J [01IU0I PRI "UONEIITIA JILe] puno.d "QAIOSAI QATISIY
JO junowre pue Y JO JLWISI AJISUIP 10J AJLIOLIJ ON Jo juouodwod Jourur A[Uo puB[poOM | LSS ZL01 amjep spuejsseln) dojung
onfeA (ey) (ew)
9ZIS JUBUWAI — A)JIATIOQUUOD PUB[POOAM | PUB[POOM
1s9U31Y JO QIe pP[oq UI STy uonIpuod | UOHIPUOd
£ BAIY UONBI0)SIY JAIISAI UIYIIM BIIE PUB[POOM MO[ poo3
KAV UONRI0)SAY JIolen AILIOLIJ UIYIIAN PUB[AMO] JO SIN[BA UONBAIISUOD A3 Jo vaay Jo vaay JuIe N dAIISIY




19

"SPOIA\ APOO AN PUE Yo0ssn,

pare1Iag ‘poamade)) ‘punoyaIol ‘SseISo[paoN ure[Iy)

Uo Snd0J [0NU0d Py dreridordde oq Aewr ‘Sursnoy

wolj Aeme seare popei3op Jomof ut sgunued 1051e)

9[e2S [[BWS "UONE)IZIA JILR] PUNOIS JO JUNOWE puB
SO JO dewn)sd LJISUIP 10J AJLIOLJ U LLIIPUN [ONUOD

SII'H
eanfeyA] 0) 00012£00.1005)

0018Y00)
Yorlg Asso[D) Jo jeiqey Surpaalg
SIS [RUISLIOQY PUB QUI[-9JUdJ PIO
doioino q1ssoq

pue[poom

pue[MO] JO BaTe 93Ie[ A[QATIR[OY
‘syuepd pauojeary) pue

yiqqes Arewid jo dn mMo[[0 "UOT)BIOUIZAI [BINJRU PAISISSY Joxed Loy —sax | orex Auew Surpnjour Ayisioalp jueld ySiy | ¢ 89°1CC QAIOSY QInjeN eanfe]l JUNOA
'SP APOOM SpIIq PUB[POOM SUIUI[O9P PUB PIUIJLAIY)
PUE JIOA\ S, UYO[ 1S YO0SSN], POILLIaS ‘SSBISI[PIAN UBI[IYD) Joy)o Jo jeyqey juelrodwl pue 003ey00)
Uo sndoj [onuod paap erdordde oq Aew ‘Jursnoy yoerg Asso[n jo jeyqey Surpaarg
wolj Aeme seare papeidop 1omoj ut sSunuerd jo3re) pue[poom
J[eOS [[BWS "UON)BJIFIA JILR] PUNOIS JO Junowe pue SIH PUBIMO] JO BATE 93IR] A[oANR[OY
SIDH JO djewnsa AJISUIP J10J AJLIOLIJ "UINBIIIpUN [0NUOD eanfey 0) 000184001005 ‘syuerd paudieary) pue
j1qqel Arewtid Jo dn mo[[0, "UONBIUSSAI [BINJEU PIISISSY Jojaed £y —sax | oxer Auew Surpnjout Ayistoatp jued ySiH | €7°SL 127961 QAJOSIY QInjeN SI[SUly JUNOJA]
o[wons
681 10T I0pLLIOD) JOATY O[SUO[OIA
“PuUBR[POOM D.L0}f1onpd "7 [en)dI[al dWOS
Surejuod Ing ‘1sa10j KIp pue uonelofoA OAISOY
UONEBIOUAZAI [RINJRU PIASISSY S[[TH eanfey Jo 93pa uQ uerredir 0) 9je[a1 A[o3Ie] san[eA | +€°¢9 6€91 aInjeN 93105 O[SUO[OIA
JOPLLIOD 933PIqUNLINIA] EYNEREN
uoneIaUA3AlI [RINJRU PASISSY PUE S1oM —JSBI JO 93pa uQ 6L1 $5°61 InjeN [[1H SPIONQOON
'SP\ APOOAN puB A11agyor[g eiseady oddns 03
‘MO[[IA\ YOBID UO SNO0J [0IJUOD PAIA "UOTJRIOUTAT O[SUO[OJA] 19MO] 03 S[[TH AJoYI] SBAIR PUB[POOAN "UONEBIIFIA 1510 QAIOSY
[eInjeu paISIsSy ‘15a10j AIp pue uerredir A[ogre | wUU0[IY Jo yaed - sax K1p pue uerredrr 0) 9ye[or A[o3re] soneA | 18°CI €8°01 QINjeN] O[SUOOJA JToMOT
SQJIS TRUISLIOQY
pue o031y Auewr yiim adeospue] oLI0ISTH
IOALX
(ATuo seare [eLn) SSeIZOA0T UBOLIJY UO PIsNd0j [01U0D JO 9pIS UI)SoM UO PUuB[poOM ASSBIS wno
P9\ "PRIAPISUOD 2q 0} PAau p[nom 2dedsspue] [erno uo xapdwo)) [IH dpIse) pue | — xog paIoSuepud A[[eoNLIO Jo BaIe 9318
joedwr 1nq ‘Sunuerd ySnoayy paouequa 2q p[nod jusuodwod JOPLLIO)) ASPIqUINLINIA sjuerd arer jo suonendod
jueq urd)som ayj Jo sired JoSIe] pue jueq UI)ISeLd Jo juduoduwod ‘puejpoopy ueLredry UONBAIISUOD)
AU} UO JOALI 0) 9SO[O BAIY "UONRIGUISAI [BINJRU PASISSY jueprodur — $3 PUR[Q[qR L, S1ypuiulA 7 1[I surejuo)) | L1011 €6°00€ adeospue] uokue|
o0ssn [, pajeLias BaIR EYNEREN
U0 SNO0J [01JUOD PIIA, "UOIRIQUITAI [BINJBU PAISISSy S[[TH eanfegl Jo 93pa uQ 9L°€S 0 InjeN JuowdIedsy uomoy]
anfea (ey) (ew)
9ZIS JueUWAI — KJIATIOAUUOD PUB[POOM | PUB[POOM
159yS1Y JO aIe P[oq UI SeaIy uonIpuod | UONIPUOD
{BAIY UONBI0)SIY JATISAI UIIIM BIIE PUB[POOM Mo poo3
KAV UONRI0)SAY JIolen AILIOLIJ UIYIIAN PUB[AMO] JO SIN[BA UONBAIISUOD A3 Jo vaay Jo vaay JuIe N dAIISIY




1L

*SSBISOA0T UBDLIJY PUB YOOSSN [, PJRLIAS ‘W0oolg Yurp A9[[eA
WNOSBqIa A “QPISIYL, SUIppON ‘A1Iaqyoe[q ‘Ierig 19omS SBERN 0) 905 pIquINIINA pue[poom Asseid wno — xog Jo asoding [eroadg
U0 PIsSNI0J [01JUOD PIIA * "UONBIQUAZAI [BINJRU PASISSY jo yed jueprodw] | BOIE POjOUUOD [[oM pue 93Ie[ A[9ANR[Y | 98'+T 19°LG1 JIed [euoneN ISpeweN
"SSBISOA0T UBOLIJY PUEB YOOSSN ], PAIBLIDS ‘WO0Lg
‘WNOSBQI A ‘Q[ISIYL, SUTPPON ‘A11aqyoe[q ‘Ierrg 19oms
UO PISNI0J [0NUOD PIIAA "9SIND) S, UOSIdBJ PUE JO0Ssn ],
POJBLIdS UO Pasnooy [0JIU0D PIIA “S[OH JO JBWIISd pUB[POOM PUB[MO] JO
A)ISUIP 10} AJIOLIJ "UONBIOUITAI [RINJBU PIISISSY ON | ®BoIE PoJOUUOD [[om pue a31e] A[9ANR[Y | [L°9] 6% LSE JIed [euoneN ISpeweN
“BaIR WOIJ papIodal os[e raddoyssein
NOUSYIIBIAl SA9Y pUB IO Ung
uoplon “JelIqey piiq pue[poom juelroduy
SIS [eIN)NO [BUISLIOQY PUB OLIOISIH
9SIND) S, UO0SIAEJ PUE JO0SSN], PAIBIIIS UO PISNI0J [0NUOD pue[poom Asseid wno — xog Jo
PO9AA " UOIB)JISIA JILE] pUNoIg Jo junouwre pue YOy SIITH | ®oIe Ppojoouuod [[om pue o31e] A[QANB[OY
Jo djewInsa LJISudp 10§ AJLI0LI] s102l01d yoreasar yim eanfey 0} 000184001005 ‘syuerd paudieary) pue
QUI[ UI UOTJRIOISAI SUTOTUO ‘UOTIRIUITAI [RINJBU PIISISSY Joyxed A3 —sax | orex Auew Surpnjour Ayszoatp yuerd y3iy | S4°7€ 78°6€L JAIOSOY QInieN 18] SUBSINIA
"SPO9A\ APOOAA PUE WNJSBQIdA OOSSN,
POJBIIIS UO PISNI0J [ONUOD PIIM IAYJO ‘SSBISOAOT UBILIJY jenqey eisexdy
1183 Jo urroj Surpeards jonuo)) ‘uone)asaA J94e[ punoas ‘ead opdind
JO jJunowe pue YHH JO JLWISI AJISUIP 10J AJLIOLIJ UOTI}09UUOD PUB[POOM [rews Surpnpour ‘syue[d pausieary) pue
"[0NU0D JIqQeI AW "UOT)RIOUITI [RINJRU PAISISSY | Isom— Ised ul yulp jueytodwr | arer Auew Surpnjour A)isioarp juerd ySiy | o 07T QAIOSY QInjeN IO[AL ], JUNOJA
SPOIA\ APOOAA ‘ALIOQYOR[{ ‘SSBISOAOT UBDLIJY “OOSSN], | OAIOSIY SI[SULY JJA 01 IOALY
POIBLIAS ‘SSBII[PIIN UBS[IYD UO SNO0J [01IUO0D PIIAM O[SUO[OJA] PUE SpUB[}oMm QAIOSY
‘s3unued 1931 10J 9[qRIINS 9q AR 'JONUOD J1IqQeI ATeWLI BIIOQUIOQRII[ $)OQUU0)) sgunuerd ¢z-/161 JUOISTH | 78T G8'9 QInjeN] JuUesSea[d JUNON
*9SIND) S,U0SIARJ PUe S[ISIYL, MOA\ S UYO[ }S UO SNJ0J
[013U02 PRI\ ‘sadofs 1omof uo Aprernoned ‘ojerrdordde
9q Aew s3unuerd o1eds wnipow 0} [[BWS *UOIIBIIFIA JIKR[
punoas jo junowre pue Yy JO JLUISd AJISUIP 10§ O[SUO[OJA] 1IM O] 03 S[ITH
Lo udyelepun [onuod jiqqel Arewnid jo dn mofjoq uwuuodPy jo yred - sax QAJSQI PUB[POOM [BNUID) | 1601 $S°0L QAJOSY QINjeN IOUIEJ JUNOA]
*SSBIZOA0T
UBOLIJY PUE YO0SSN ], PAIBIIAS ‘9SIND) S, U0SIARJ ‘JIOA *K910)S10pUN ASIOAID A[ITR) B
S, UYOf 1S UO SNO0J [01JU0D PRI “UONEIISIA J9Le] punois yim ‘yojed puB[pOOM PUB[MO] PAJOSUUOD
JO Jjunowre pue Y JO WIS AJISUIP I0J LILIOLIJ xd[dwo) [[om pue 31 A[9ATIR[AI € JO 1] QATISY
*J0NU09 JIqQeT ATeWLd "UONBIOUAZAI [RINJeU PAISISSy | deag winje)) Jo yaed - sax ‘JeIqey e3unidd pue eiseidy | 99 7T 6 671 armeN e33nJA 33N JUNOA
anfeA (eq) (eq)
9ZIS JUBUWAI — K)JIATIOQUUOD PUB[POOAM | PUB[POOM
159y31Y JO aIe P[oq UI Seary uonIpuod | uUOPIPuUOd
£ BAIY UONBI0)SY JAIISAI UIYIIM BIIE PUB[POOM mof poos
£ATOY UoNeIo)SAY JIolen AJLIOLIJ UIYIIAN PUB[MO] JO SIN[BA UOIJBAIISUOD AJY] Jo vaay Jo vaay JuIeN JAIISIY




¢c

Juasaid sA1s [eUISLIOQY pue SLIOISIH

"K1maqyoerg IOpILIOD) uonejasoa
UO PIsNO0J [0NUOD PAIAN "UONBIGUAFAI [RINJBU PAISISSY | JOATY 993pIquininjy Jo 1ed uerredir 0y 9je[a1 AJeSIe] sanfeA | $9°01 78 yoor) dwrems
I0pLLIOD
"A1I9QYOR[{ UO PISNI0J [0UOD PIIAY "OATISAI JOATY 993prqunIInp QAIOSY
siy) ur gyerrdordde oq Aew sSunuerd pejagie) 1o o[eosadie| Jo 1red jueyroduy +1°¥€ QL1 asoding [eroads yea1) Auolg
IOpLLIOD jenqey eiseidy
KI19Q3OR[{ UO PISNI0J [OUOD PIIAY "OATIISAI IOATY 993prqunLIniy uone)a3oA
siy) ut gyerrdordde oq Aew sunuerd pejagie) 1o o[eosadie| Jo 1red jueyroduwy uerredir 0) 9jejor A[o31e] sonfeA | 8111 81°8¢ QAIOSY QINJBN NI AU0IS
"KII9QYOR[{ UO PISNO0) [OIUOD PIIAN 96°€L 89°%C 1S9I10,] POOMIAYS
U1qoy popooH
AU} S yons spliq PUB[poOM FUIUL[OP
Suouero33ny, | IO PAUIILAIY) [BISASS JO JeIIqey jueliodwu]
00SSN ], pojeLIS 0 Sursso1) 93uy PUB[POOM PUB[MO] JO QAIOSY
UO PISNI0J [OTUOD PIIAN "UOTIBISUIZAI [RINJRU PAISISSY pue AASN OIUI YUI] JO B | BAIe Pjoduuod [[om pue o31e[ A[PANRRY | 1SS0V 99°'6S¥ amjeN oSuey A0y qoy
"SSBISOA0T UBOLIJY PUB SIND) S, UOSIR O0SSN ], PAILLIOS sainsodxa (801307093 JuedolIu3Ig
‘SPAIAL APOOAN ‘AIIOQYOB[g ‘WNOSBQIOA ‘SSBISI[PIIN sSunuerd /161
UBI[IYD) UO SNO0J [01IUOD PAIAN "UBLIRL) 9AOQER 9FPLI I0/pue ou0)sty eiseady pue e3uniod Jo jeiqey
dn p1o jo 911s UO Je)IqRY PIIq PUB[POOM ddUByUD 0) Sunueld pue[poom Asseid wno) — xog Jo
J[eds [[eWS” UO)B)ITIA JIKE[ Puno.as Jo junowe pue BOJE POJOAUUOD [[oM pue 93Ie[ A[PANR[OY
SIOH JO 3jewnsa AJISUIP 10J AJLIOLIJ "USNeIIOpUN [01UOD xordwo) ‘syuerd paudieary) pue
j1qqel Arewnid jo dn mo[[o] ‘uoneIoua3dal [eInjeu pajsIssy eig winye) Jo \ed -sox | orer Auew Surpnjour AysioArp juerd ySiy | ¢¢°Sg S0€T QAISAY 2ImeN [[TH Py
SIS [eIN)[ND [BUISLIOQY PUE JLIO)SIH
ersexrdy Jo 1eIIqey
BAIE [BOI30[093 93100 SYO0Y Py
soroads jued a1el 10 pausjeaIy)
“MO[[IA MOBID pue Auagyoeld ‘(A[uo sas IOpLLIOD [BIOAQS PUB ‘DUB[POOM PUB[I[GE)
[B11)) SSBISOA0T UBDLIY UO PISNI0J [OTUOD PIIAY "OATISAI IOATY ea3prqununiy | vpignt 7 — vdopfionnd 7 Surpnpour ‘odAy
sy} ur 9jerrdoxdde oq Aewr s3unjueld pajagie) 1o o[eosadie] Jo 1red jueyroduy uone)asaA Jo AJISIQAIp Y31y surejuo)) | $9° 70T €5°9¢ JNH JUt0d / pue[s[ auid
00ssN ], PABLIAS UO SNO0J [01IU0D PIIA “UOHEBIIZIA
J3Ae[ punoJs Jo Junowre pue Y JO JBWISI
A)ISUIP 10J AJLIOLIJ "UOTIBIQUQFAI [BINJRU PIISISSY ON 750 LT QAIOSY QIneN [[TH [BAIOI]
AI19Q[oR[ g pue® SSBISI[PION UBQ[IYD ‘SSBIZOAO0T UBILIY
UO PISNI0J [OTUOD PIIAN "UOTJBIQUIZAI [RINJRU PAISISSY ON 67T 97T QAIOSY QInieN [[TH AoeQ
anfea (ey) (eu)
9ZIS JUBUWAI — K)JIATIOQUUOD PUB[POOAM | PUB[POOM
1S9USIY JO 218 p[oq Ul SeaIy uonIpuod | uUOPIPuUOd
£ BAIY UONBI0)SY JAIISAI UIYIIM BIIE PUB[POOM mof poos
£ATOY UoNeIo)SAY JIolen AJLIOLIJ UIYIIAN PUB[MO] JO SIN[BA UOIJBAIISUOD AJY] Jo vaay Jo vaay JuIeN JAIISIY




9¢

JOPLLIO)) TPIqUINLINTA

"A119gy[oR[{ PUE JO0SSN], PAJelIdS | - O[SUO[OJA] JAMO'T 0] S[ITH QATOSIY
UO Pasnooj [01IUOD PIIAY "UONBIUITAI [RINJBU PIISISSY uwUU0ddY Jo yred - sax jenqey eiseldy | Q 7L 0S dsoding [e10adg }00ISPOO A
"K11QyoR[g pUB YO0SsSn ], PIelIos uo I0pLLIOD)
Pasno0J [013U0D PAA) ‘sSunue[d UoNEBI0)saI PUB[POOM JOJ I3pIquINIINIA pue
BaIE J318) B J0U Inq ‘AIIA)OAUUOD ISISSE P[NOM UONJBIOTIA O[3UO[OJA] JMO'] 03 S[[TH jenqey eiserdy
PUB[POOM UOU JO SUNUR[J "UOIBIdUAZAI [BINJRU PIISISSY uwuuoddy jo yaed - sax jenqey uerredil o) 9Je[o1 A[o31e san[eA | 91°(0 6€°L01 QAIOSIY QINnJeN JO0ISPOO A
‘JIOM S UYor 1S
puB ‘SPOdA\ APOOAA ‘SOIISIY L, Y00SSN ], PAILIIIS UO PISNI0J
[OTUOD PAIA "UONBIIZIA JIL[ punoas Jo junoure pue
SIDH JO djewnsa AJISUIP J10J AJLIOLIJ "UINBIIIpUN [0NUOD xaduo) ‘PUB[POOM PUB[MO] JO JATISOY
j1qqes Arewrid Jo dn mo[[0 "UONRIOUAZQI [BINJRU PAISISSY | eI WN[[B)) JO JIed - SIX | BAIB PIJOSUUOD [[oM pue AZIe] A[oANR[Y | +1'¥ TTLL QInjeN BLIOqUIOQRLIA[ IS
‘pUB[SSEIS )IM PUB[POOM
*SSBISO[PIN UBI[IYD UO PAsNO0] [01IUO0D PIIA BAIVY S[[IH eInleA Jo opeidiqur pue ‘adeospuey jo 1red
‘gare sty ur errdordde s3unuerd oreos [[ews pajeSie], | 01 001IBA00I00L) JO 23pa U | 2Anonpoxd A[YS1y ur puepoom wng) xog | €041 0 SPUB[POO AN UOSIBAN
*9sIn)) s uosored
pUE SSEISOA0T UBDLIJY UO PISNO0J [0UOD PIIAN BAIR x9rdwo) A1y asoding
sty ur 9jerrdordde oq Aewr s3unueld oreose3ie[ Jo pojadie], Jerg wnye) Jo 1ed - SOk SS9y 1L°ST [e10adg [[TH BSSeruue A\
*9sIn)) S, uosIdled pue
SSBISOA0T UBOLIJY UO PAsNI0) [01JUOI PAIAN "UOIIBIIZIA SIS [RUISLIOQY
J3A®[ PUNOI3 JO JUNOWE pue Y JO BWIISI xapdwo) PUB[POOM PUEB[MO] JO OAISOY
AJISUIP 10} AILIOLIJ "UOTIRIOUTI [BINJRU PIISISSY | dvidg WIN[[B)) JO JBJ -SIX | BAIR PAJOAUUOD [[om pue d31e[ A[oAne[ay | L6°L] €6°67C QInjeN [[TH BSSeruue g\
"95In)) S, U0SIAEJ PUB SSBISIA0T]
UBOLILY UO Pasnoo) [01IU0D PRI “S[DH JO djewnsd JIOpLLIOd jeyqey eiseldy ‘puB[pOOM PUB[MO] JO
£JISUIP 10j AJLIOLIJ "UONRISUISAI [BINJBU PAISISSY 993pIquINLINAl JO Jed | BAIB PIJOQUUOD [[9M puk AFIe] A[oANR[Y | L8 817061 QAIOSY QInjeN S[[IH lquieln
1O\ S UYOf 1S PUB 3sIn)) s UosIded o0ssn],
PIIBIIOS UO PISNO0] [OUOD PAIM IO ‘SSBITIAO] jeqey eiserdy
UBOLIJY [[®} JO W10} Surpeards jonuo)) "uone)agdoa 3ursso1) SOA00I3 FUIPULIS AXY — SIS [RUISLIOqY
J3£e[ punois Jo junouwre pue Y JO JBWISI 9[Suy 0) Suouera33ng, pue[poom £sseid wno — xog Jo QATISY
A)ISUIP 10J AJLIOLIJ "UOIIBISUQTAI [BINJRU PIISISSY pue A\SN 01 JUI[ JO M | BAIB PO)OQUUOD [[oM pue d3Ie[ A[oATIR[OY | S'8t 96'G8T ainjeN [[1H Suoue1d33ng,
SSBISOA0T UBDLIJY ‘WNISBQIIA ‘SOISIY], ‘9sIn)) S UOSIAIR]
UIOA\ S UYO[ 1S UO PISNI0J [OJJUOD PAIAN "OATSAI SIY}
ur jerrdordde oq pynom sjuawIdLd JeIIqRy JO UOIIONPOSUL
pue sSunue[d o[eosadre] IOUYIN "UONBIIGIA JILe]
PunoIs Jo Junowre pue Y7 Jo JBUINS AJISUIP 10§ O[SUO[OJA] 1M O] 03 S[[TH
£LI011g "udyelopun [onuod jiqqer Arewrd jo dn mof[oq uuuodPY Jo jaed - sax QAJISAI PUB[POOM [BNUDD) | +9'H8 GTTE QAISY QInjeN d[orUUId AT,
anfea (ey) (ew)
9ZIS JueUWAI — KJIATIOAUUOD PUB[POOAM | PUB[POOM
1s9U31Y JO QIe pP[oq UI STy uonIpuod | UONIPUOD
{BAIY UONBI0)SIY JATISAI UIIIM BIIE PUB[POOM Mo poo3
KAV UONRI0)SAY JIolen AILIOLIJ UIYIIAN PUB[AMO] JO SIN[BA UONBAIISUOD A3 Jo vaay Jo vaay JuIe N dAIISIY




P s

Potential Areas for
intensive restoration

- Exotic Vegetation [l Partially Modified Lowland Woodiand

G 0 250500 1,000 4500 W Moderstoly Modfied Lowland Woodiend
Mount Ainslie, Mount Majura O E—— Secondary Grasstand
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Potential Areas for 10m Contmurs | Substantially and Severely Modified Lowiand Woodiand

intensive restoration N —— 100m Centours [ Partially Modified Lowland Waodland
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' 1:15,000 Mitare

74l
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Potential Areas for N 10m Contours. | Substantially and Severely Modified Lowiand Woodiand

intensive restoration —— 100m Contours [ Partially Mackfied Lowland Wasdland

Appendix 2o AcTreserves | Moderately Modified Lowland Weodland

Kama Nature Reserve [l Exoiic Vegetation | Secondary Grassland e Pson s A
1:10,000 e
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Potential Areas for N 10m Contours. | Substantially and Severely Modified Lowiand Woodland

intensive restoration —— 100m Conteurs [ Partially Modified Lewland Waodiand
PS— FEjaeTreserves [ Moderately Modified Lowiand Weodland

147500 B Exotic Vegetation | Secondary Grassland b 125250  s00 750
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Potential Areas for

3 z e 10m Canowrs [ Partialy Modified Lowand Woodkand
intensive restoration g 10 Moty Moxied Lireland Woodtand
FijacT msaries Secondary Grassnd
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0 75 150 300 450
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Potential Areas for s
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intensive restoration Pty ol b
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Potential Areas for
intensive restoration

Appendix 2h
Black Mountain - Lower Molonglo
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