Boffa MiskeD

D Auckland |Z[ Hamilton |:| Tauranga
I\/\ emoran d um PO Box 91250, 1142 Level 3, South Bloc, South PO Box 13373, 3141
+64 9 358 2526 Lobby, 140 Anglesea Street +64 7 571 5511

PO Box 1094, 3240
+64 7 960 0006

|:| Wellington D Christchurch D Queenstown |:| Dunedin
PO Box 11340, 6142 PO Box 110, 8140 PO Box 1028, 9348 PO Box 657, 9054
+64 4 385 9315 +64 3 366 8891 +64 3 441 1670 +64 3 470 0460
Attention: HCC s42A Officers
Company:
Date: 22 July 2019
From: Boffa Miskell Ltd.

Offset calculation to manage risk related of short-term effects on long-tailed bats (risk

Message Ref. mitigation offset)

Project No: A17134

1. Purpose of calculation

Considerable effort to manage effects on long-tailed bats has been proposed for the Amberfield development
site. The onsite mitigation package includes habitat restoration, provision of artificial bat roosts, lighting
controls, buffer planting and lot deferrals. The onsite package is intended to replace the high value habitat
that is proposed to be removed, with an increased quantum and quality of habitat, and to minimise
disturbance of the retained habitat from adjacent urbanisation.

It has been recognised that there is uncertainty in how long-tailed bats will respond to the landscape change
in the short-term when the habitat restoration and buffer planting is establishing. The assignment of effects to
individual activities or locations has been identified as a key difficulty. This is because the bat population is
potentially impacted by multiple land-use changes across its home range in Hamilton.

It is considered that the onsite mitigation package will mitigate the potential effects of urbanisation on the bat
population over the long term. However, there is some risk that there will be short-term effects on the bat
population while the onsite mitigation becomes established. The Applicant, therefore, proposes to provide
upfront offset funding to mitigate the risk of potential short-term effects.

The purpose of the offset funding is to manage and improve the resilience of the bat population during the
early stages of the development (10 years). The offset funding replaces the adaptive management approach
previously proposed by the Applicant. We consider the best management intervention in this instance is
coordinated pest control in high value habitats such as communal roosting sites and high activity areas
already identified across the population’s range. Accordingly, offset funding is based on a calculation that
estimates the dollar amount required per hectare to undertake predator control in comparable habitat for
rodents, mustelids and possums over a 10-year period.

We recognise the need for a coordinated approach across the Peacocke Structure Plan Area and the
population’s home range in Hamilton. The below calculation has intentionally been designed to be
transparent and simple so that future projects can apply a similar approach if required. However, the
multipliers used in the calculation below are designed to specifically address short term risks to the bat
population prior to the onsite mitigation package becoming fully established. The comprehensive onsite
mitigation package is accounted for in this calculation. This calculation is not intended to be applied to other
sites/projects in the absence of appropriate avoidance and mitigation.
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2. Habitat hectares approach

A variety of currencies can be used to derive a value for the biodiversity effects (refer to New Zealand
Government (2014), for further information).

An area-based currency is considered the most appropriate approach for the following reasons:

e The habitat being directly impacted consists of grazed farmland and exotic plantings. It is not a
complex native ecosystem where multiple components of varying condition need to be accounted for
and restored accordingly;

e Such habitat is not intrinsically high value. It is considered ecologically significant in this context only
because it is used by long-tailed bats, a native species of very high conservation value; and

e As the intrinsic quality of the habitat being impacted is low, and removal of the habitat will result in
uncertainty of effects on a single native species, more complex approaches are unnecessary and
would result in a less transparent outcome.

Given the above, the vegetation types onsite have been broken down into “potential roosting, foraging and
commuting habitat” and “open space” that is used less preferentially. This considers the relative value of
different habitats for long-tailed bats so it can be reflected in the calculation. Such an approach is generally
termed a ‘habitat hectares calculation’.

Classifying bat habitat and assigning habitat value

Notable differences in the levels of relative bat activity were recorded at different vegetation features across
the site. Different features have been classified as either high value or low value habitat. High value habitat
includes mature stands of tall stature woody vegetation as these features have potential to provide long-
tailed bats with preferential roosting, foraging and commuting habitat. The remainder of the site is open
pasture with the occasional isolated specimen tree and low hedgerows.

We note that acoustic surveys demonstrated that bat activity levels at different woody vegetation features
differed, for example higher activity was recorded at the river edge of the riparian margin compared to the
inland edge. Higher activity was also recorded along the E-W shelterbelt. This activity is likely attributable to
bats using these features as dispersal corridors as they form part of a vegetated linkage that assist with
efficient dispersal. However, in the interest of simplicity and transparency, all tall-stature woody vegetation,
irrespective of whether it forms part of a connective linkage has been categorised as high value.

Long-tailed bats are edge adapted and use linear vegetation structures such as forest edges and
shelterbelts to forage and commute along. Long-tailed bats use open areas less preferentially and this was
confirmed during the acoustic surveys on the site, hence open space was assigned a lower habitat value.

The specific criteria used to assign habitat value is described below. Bat activity levels, i.e. average number
of bat passes per recorder per night, are based on the surveys undertaken to inform the assessment of
ecological effects (Boffa Miskell Ltd, 2018).

Habitat value criteria:

High value habitat:

1. Average number of passes per unit per night is 21 pass;
2. Feeding buzzes recorded at a least one acoustic recorder deployed in this habitat; and

3. Encompasses stands of mature tall stature woody vegetation which provides habitat structure and
potential roosting opportunities.

Low value habitat:

1. Average number of passes per unit per night is <1 pass;
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2. No feeding buzzes recorded at any recorders deployed across this habitat;

3. Habitat characterised by open grassland occasionally interspersed with single trees.

Quantification of high-quality bat habitat

With the exception of roosts, long-tailed bats do not reside in the habitats discussed above. Instead they
forage / commute near or above them as they provide structural cues for them to echolocate off.
Consequently, the removal of vegetation features (e.g. a shelterbelt) results in removal of an area of habitat
that is larger than the feature itself.

To quantify the areas of bat habitat currently available onsite we have relied on knowledge of bat behaviour
and ecomorphology to estimate the amount of area around habitat features long-tailed bats predominantly
use for both foraging and commuting. Long-tailed bats are considered edge adapted and the relative activity
of bats across the project site is consistent with previous studies in Fiordland (O’'Donnell, 2000).
Furthermore, the frequency modulated search-phase echolocation calls of long-tailed bats indicate that they
are adapted to forage for insects close to background clutter as opposed to open habitats (Parsons, Thorpe,
& Dawson, 1997). The width of the preferred foraging and commuting ‘edge’ for long-tailed bats is unknown.
However, pipistrelle species overseas that have similar foraging behaviour have been observed using a
comparable search-phase call structure at a maximum of approximately 5 m of an edge (Kalko & Schnitzler,
1993). Long-tailed bats have been observed flying over open farmland, potentially foraging, therefore we
have taken a precautionary approach and quantified potential high-quality foraging habitat as 15 m from an
existing vegetation margin (Figure 1).

As described above, the remainder of the site has been classified as low value open space (dwellings are
not factored into the calculation). Figure 2 is a map displaying the high value and low value long-tailed bat
habitat on the Amberfield site.
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Figure 1: An estimated width of the existing bat foraging corridor in the absence of anthropogenic disturbance on the site
currently.

1 Echolocation characteristics of different bat species provide information on how they use different habitat types
particularly in relation to foraging.
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Quantification of bat habitat physically removed or functionally disturbed in the short-term

It should be noted that although a feature can be retained onsite, its functionality as bat habitat can be lost,
effectively decreasing the feature’s value as bat habitat. Long-tailed bats are sensitive to anthropogenic
disturbance, particularly light. To ensure the habitat being physically retained is adequately buffered the
following management actions is being undertaken:

e Fast growing, densely foliated vegetation is being planted in front of retained habitat to filter light from the
adjacent development;

o Bat sensitive lighting will be installed along roads and on dwellings adjacent to retained and enhanced
habitat; and

e Lot deferrals have been included in the conditions to ensure artificial light is not introduced adjacent to
retained or enhanced bat habitat until the vegetative buffer has met specified performance criteria.

The above management has been designed to ensure long-term viability of bat habitat being retained and
enhanced on site and limit short-term disturbance while the vegetation establishes. Notwithstanding the
above, uncertainty remains as to how long-tailed bats will respond to the landscape change, particularly in
the short-term while the proposed plantings are establishing.
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Figure 3: Example of a retained bat habitat buffered from adjacent artificial light sources.

Categorising risk of time lag effect

To provide a quantification of bat habitat for the offset calculation relative the temporal extent of the effect
(time lag effect) we have defined three categories which habitats are placed in to determine the temporal
scale of habitat loss or disturbance.

Short-term functional loss is defined as habitats that will be physically retained through the development
design, but due to the sensitivity of long-tailed bats to anthropogenic disturbance, the value of these habitats
could be decreased in the short-term because of the adjacent urbanisation. The three categories of habitat
loss are defined below:

o Physical loss: Physical habitat loss is calculated on a 1:2 basis. A 1:2 multiplier has been deemed
appropriate as the largest temporal lag will be between the removal of this habitat, and the
replacement habitat providing the structure and function preferred by long-tailed bats. We note that
the multiplier is not higher as we are only factoring in the time lag, the quantum and value of
replacement habitat in the long term has already been assessed as being sufficient to mitigate for
the loss.

¢ Functionally retained: This category includes areas of habitat that will be retained, and therefore
the time taken for replacement habitat to mature does not need to be accounted for. However, the
habitat needs to be buffered to ensure disturbance for adjacent urbanisation does not decrease the
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functionality of the habitat for bats in the short-term. There is a time lag between the buffers being
planted and them reaching a height and level of vertical canopy closure, that will effectively filter
adjacent light.

— Functionally retained — higher disturbance risk: This category includes areas of habitat
that fall within construction stages 1 — 11. House occupation of these construction stages
are estimated to commence between January 2023 - August 2025. As per Consent
Condition 81, a minimum of 10 m buffer planting will be planted along the retained habitat in
the first season following consent. Planting is therefore estimated to be completed by spring
2020. Consequently, it is estimated that house occupation will be occurring adjacent to these
sites within 5 years of buffer planting establishment.

Given the above, the area multiplier has been calculated on a 1:1 basis. A 1:1 multiplier has
been deemed appropriate to account for the increased risk of a short-term effect in this area
during the timeframe of approximately 5 — 10 years before the characteristics of the buffer
planting are sufficient to fully protect the retained habitat from disturbance. We note that the
lot deferrals will also ensure that lots will not be occupied immediately adjacent to retained
high value habitat until the buffer planting has reached certain performance standards.

— Functionally retained — low disturbance risk: This category includes areas of habitat that
fall within construction stages 12 — 30. House occupation of these construction stages are
estimated to be commence between March 2026 — October 2030. As above, a minimum of
10 m buffer planting will be planted along the retained high value habitat in the first season
following consent. Planting is therefore estimated to be completed by spring 2020.
Consequently, it is estimated that house occupation will be occurring adjacent to these sites
no less than 5 years (and potentially upwards of 10 years) after buffer planting
establishment.

Given the above, the area multiplier has been calculated on a 1:0.5 basis. A 1:0.5 multiplier
has been deemed appropriate to account for the limited risk of effects to bats during a time
lag period before buffer planting reaches a maturity where it fully protects the retained
habitat from disturbance.

The description of how these categories have been applied for the Amberfield site are as detailed below:

3. Calculation of habitat removed or disturbed onsite

Area multipliers (discount rates) relative to habitat value and extent of disturbance/
impact

Ratios have been assigned to reflect the value of different habitat types, and the extent of habitat physically
removed or functionally disturbed as a result of the development. These have been described in Section 2
above but are summarised again in Table 1 and Table 2 below.

It should be noted that multipliers or discount rates are based on professional opinion. The ‘time lag’
multipliers have also considered the comprehensive mitigation package that is already proposed for the site.
Hence, the multipliers are lower then what would be typically applied to an offset-type calculation for the
removal of habitat for a Threatened - Nationally Critical species. This would need to be considered if a similar
calculation is applied to other developments within the PSPA.
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Table 1: Ratios applied to different long-tailed bat habitats on the Amberfield site. Different ratios are applied
to reflect the value of various habitats and extent of direct and indirect habitat loss associated with said their

removal.
Habitat type Habitat Reasoning
value
ratio
High value — Mature woody 1:3 Although there were notable differences in the level of bat activity along
vegetation and associated 15 different vegetation features across the site (e.g. activity along the E-W
m edges which provides shelterbelt was significantly higher than the activity along the inland edge
potential roosting, foraging of the riparian margin), all mature woody vegetation and associated
and commuting habitat edges have been categorised as high value habitat for the purpose of
providing a simple and transparent value classification which can be used
other developers across the PSPA in the future if required.
A 1:3 ratio has been applied to high value habitat as there will be a direct
effect to the bats of its removal. A 1:3 ratio ensures all high value habitat
potentially removed is captured in the time lag offset calculation and
recognises the higher value of mature vegetation.
Low value - open space used | 1:0.5 Although long-tailed bats do occasionally move across open grassland it

by bats incidentally

is not a preferred habitat and it is only used incidentally. This was
demonstrated in the bat activity surveys onsite.

Consequently, the removal of open space will have a lower effect on
long-tailed bats and a 1:0.5 ratio has been applied.
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Table 2: Ratios applied address the uncertainty of the effects of the landscape change, both physical habitat
removal and disturbance effects, in the short-term while mitigation planting is establishing.
Type of habitat removal Removal ratio Reasoning

Physical loss 1:2 The proposal mitigates direct loss of available habitat
through the revegetation of large areas of retained open
space on the site, effectively elevating restored areas from
low value bat habitat to high value habitat.

The 1:2 ratio has been applied here in the recognition that
there will be a large time lag before the replacement habitat
matures to a similar level of the habitat being removed.

The ratio is not higher as the calculation is only responding
to the uncertainty of effects during the time lag period (i.e.
the discount ratio considers the larger quantum of habitat
being planted, and the higher quality of this habitat once

matured).
Retained — higher disturbance 1:1 This category includes areas of habitat that will be retained,
potential and therefore the time taken for replacement habitat to

mature does not need to be accounted for. However, the
habitat needs to be buffered to ensure disturbance for
adjacent urbanisation does not decrease the functionality
of the habitat for bats. There is a time lag between the
buffers being planted and them reaching a height and level
of vertical canopy closure, that will effectively filter adjacent
light.

A 1:1 multiplier has been deemed appropriate to account
for the higher risk of a short-term disturbance effect before
the characteristics of the buffer planting are sufficient to
fully protect the retained habitat from disturbance.

Retained — low disturbance potential 1:0.5 This category includes areas of habitat that will be retained,
and therefore the time taken for replacement habitat to
mature does not need to be accounted for. However, the
habitat needs to be buffered to ensure disturbance for
adjacent urbanisation does not decrease the functionality
of the habitat for bats in the short-term. There is a time lag
between the buffers being planted and them reaching a
height and level of vertical canopy closure, that will
effectively filter adjacent light.

A 1:0.5 multiplier has been deemed appropriate to account
for the low risk of a time lag occurring between
development of the later stages of the subdivision and the
planted buffers reaching a maturity where they will fully
protect the retained habitat from disturbance.

Figures 4 and 5 below shows how the high value and low value habitat has been grouped into risk
categories i.e., physically removed (within footprint), retained but higher disturbance risk (habitat outside of
project footprint but within construction stages 1 — 11), and retained with lower disturbance risk (habitat
outside of project footprint but within construction stages 12 — 30).
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Existing bat habitat available onsite

The extent of habitat as described in Section 2 was calculated in ArcGIS v10.3 and multipliers detailed in
Table 1 were applied to calculate the total amount of habitat available on the Amberfield site. These
calculations are summarised in Table 3 below.

Table 3: Area in hectares of long-tailed bat habitat available on the Amberfield site with habitat value
mulipliers (based on ratios in Table 1) applied.

Habitat type

High value habitat — mature vegetation
with 15 m habitat ‘edge’ preferentially
used by bats for foraging and commuting

Low value habitat - Open pasture > 15
m from a vegetated edge

Disturbance Removed | Retained — Retained — Removed | Retained — Retained —
type higher low higher low
disturbance disturbance disturbance disturbance Total
potential potential potential potential (ha)
Habitat onsite | 5.60 11.88 5.29 70.93 11.99 5.50 111.20
(ha)
Habl.ta.t value 3 x05
multiplier
Area of habitat | 16.81 35.65 15.87 3547 6.00 2.75 112.54
onsite
adjusted for
habitat value
(ha)

Net habitat removal and disturbance and corresponding quantum of offset required

The final step in calculating the area of habitat lost and the corresponding offset required is summarised in

Table 4 below.

Table 4: Summary table of long-tailed bat habitat removed on the Amberfield site which requires offset. The time lag
ratios relating to the level of potential effect in the short-term applied (as per Table 2).

High value habitat — mature vegetation
with 15 m habitat ‘edge’ preferentially

Open pasture > 15
m from vegetated

Total habitat
removed with

(with Multipliers)

used by bats for foraging and edge (ha) multipliers (ha)
commuting
Habitat physically 16.81 35.47
removed
Time lag multiplier X2 33.62 70.93 104.55
Retained — higher 35.65 6.00
disturbance
potential
Time lag multiplier x1 35.65 6.00 41.65
Retained — low 15.87 2.75
disturbance
potential
Time lag multiplier x0.5 | 7.94 1.37 9.31
Total habitat removed 77.21 78.30 155.51

To produce a final value for the recommended offset, we have based the calculation on an estimated cost of

undertaking pest control for ship rats, mustelids and possums (key long-bat predators) for 10 years.

While a range of factors impact the per hectare cost of ground-based pest control, market rates for labour
costs are the most variable, as the work is labour intensive, somewhat specialised, and varies subject to
seasonal demand. Another key variable is the accessibility of the area and the terrain.
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Costings for current, directly comparable example projects on which to base cost estimates are not readily
available, hence we have relied on publications produced by the Department of Conservation and the OSPRI
partnership organisation responsible for the TBFree NZ Ltd. These documents include costs for different
ground based control programmes, for example:

e Possums only (TBFree) - average cost per hectare between $10 and $26/ ha

e Stoats only (10,000 ha in Abel Tasman National Park) - $24.40/ ha

e Possums and rats (15,000 ha in Falls River) - $61.52 per ha
The data indicates a conservative rough-order cost of $25-35/ ha for a single species in a remote area, with
some economies of scale likely where multiple species are targeted, as fewer visits would be required
overall.
Given the offset fund is envisioned to be used for pest control for rodents, mustelids and possums across the
semi-rural landscape where the bat population currently resides, control is likely to cost less than $50 per
hectare annually. We consider this to be a conservative cost estimate.
Consequently, the total cost of offset recommended is:
155.51 ha multiplied by $50.00 per ha annually over 10 years:

=155.51 ha x $50 x 10 years
= $77,754.70

A17134_Bat_Offset_Calculation_Memo_Final.docx page 12



References

Boffa Miskell Ltd. (2018). Amberfield - Peacocke Structure Plan: Terrestrial ecological assessment (Report
No. A17134). Prepared by Boffa Miskell Ltd for Weston Lea Ltd.

Brown, K., Elliott, G., Innes, J., & Kemp, J. (2015). Ship rat, stoat and possum control on mainland New
Zealand: An overview of techniques, successes and challenges. Department of Conservation.

Kalko, E. K. V., & Schnitzler, H. U. (1993). Plasticity in echolocation signals of European pipistrelle bats in
search flight: implications for habitat use and prey detection. Behavioral Ecology and Sociobiology,
33, 415-428.

New Zealand Government. (2014). Guidance on good practice biodiversity offsetting in New Zealand. New
Zealand Government.

O’Donnell, C. F. J. (2000). Influence of season, habitat, temperature, and invertebrate availability on
nocturnal activity of the New Zealand long-tailed bat (Chalinolobus tuberculatus). New Zealand
Journal of Zoology, 27(3), 207-221.

Parsons, S., Thorpe, C. W., & Dawson, S. M. (1997). Echolocation calls of the long-tailed bat: a quantitative
analysis of types of calls. Journal of Mammalogy, 78(3), 964-976.

A17134_Bat_Offset_Calculation_Memo_Final.docx page 13



	1. Purpose of calculation
	2. Habitat hectares approach
	Classifying bat habitat and assigning habitat value
	Habitat value criteria:

	Quantification of high-quality bat habitat
	Quantification of bat habitat physically removed or functionally disturbed in the short-term
	Categorising risk of time lag effect

	3. Calculation of habitat removed or disturbed onsite
	Area multipliers (discount rates) relative to habitat value and extent of disturbance/ impact
	Existing bat habitat available onsite
	Net habitat removal and disturbance and corresponding quantum of offset required

	References


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /All

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.40

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.40

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /DAN <>

    /DEU <>

    /ESP <>

    /FRA <>

    /ITA <>

    /JPN <>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /PTB <>

    /SUO <>

    /SVE <>

    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

    /ENZ ()

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /NoConversion

      /DestinationProfileName ()

      /DestinationProfileSelector /NA

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure true

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles true

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /NA

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /LeaveUntagged

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [595.276 841.890]

>> setpagedevice





