Appendix C

Relevant environmental protection guidelines
for matters of NES
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Appendix D

Benefit cost analysis

Ref: HB0O9080HO001 PER Tarkine Drive 33P Rev B/DL/CL/jw
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EXECUTIVE SUMMARY

The investment of public funds in upgrading the Tarkine Forest Drive to “Tourist Road” standard results in a very
high return on investment to government and the community. This result is achieved from the combination of the
direct and flow-on impacts of the project and most dramatically from increased tourism demand, expenditure and

investment.

In conjunction with associated marketing of the Tarkine and complementary private investment in experiential
tourism offers and infrastructure, visitation is estimated to increase from 30,000 interstate and overseas tourists

in 2011 to 74,000 by 2025.

The following table indicate the benefit-cost relationships of the combination of public investment, tourism

activity and induced private investment.

Tarkine Forest Drive Benefit Cost Table With Reduced Tourism

Impact (50%)

Discount Rate 4% 7% 4%
Cost ($M) P90 $36.469M $30.973M $36.47
Benefit (M) $256.449M $162.270M $146.07
NPV $219.98M $131.297M $109.60M
Ratio 7.03 5.24 401

Employment Contribution

Total job years

Average Jobs per Annum

Road Design & Construction period 127 43
Road Maintenance Period 66 2
Tourism Activity 3,508 117

The above job contribution is based on the direct and indirect jobs created by the Tarkine Drive Project and
consequent increases in tourism expenditure. It is important to note that the Tarkine Drive Upgrade is an
investment to improve and increase access to what is a major Tasmanian natural asset. It is an investment to
remove an access barrier, as a result (and with complementary private investment) the Tarkine will receive

increased visitation.

It is important to note that because the investment is an upgrade, rather than a new road, the benefit/cost ratio is
very high. This reduces the social return on investment risk to a level that if only half of the visitation estimate was

achieved, the project would still deliver a strong Benefit Cost ratio of 4.01 at a 4% discount rate.

1 INTRODUCTION

Benefit/cost analysis (BCA) is a way to develop an understanding of and articulate the ratio of the benefits and
costs of an initiative. BCA has evolved from relatively narrow form, similar to business return on investment (ROI)

creating Preferred Futures
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analysis, to wider forms such as social return on investment and then into “triple bottom line” assessments. In
projects such as this, a twenty-five (25) year time horizon is a standard period of analysis.

ROI and BCA have always been plagued with result challenges arising from the uncertainty of forecasting,
particularly when the time horizon for the investment lifecycle is relatively long. ROl is a picture of the relative
ratio of definable costs to revenue, resulting in a ratio as the end result (and in many instances the sole focus).
The BCA final ratio becomes increasingly problematic as a single indicator of merit with the inclusion of elements
such as “amenity” where valuation is challenging and “value laden”. As the scope of the “benefit/cost” widens the
value of using the ratio as the single indicator on which to make a decision diminishes. The question arising is one
of “why bother”; because this form of analysis can frame a sensible narrative of benefit to cost that uses and
combines relatively well defined “monetised” information with other non-monetised but scalable information.

Infrastructure Australia recommends the use of wider BCA and the inclusion of non-monetised benefits and costs
where appropriate. This reinforces the importance of the S ratio being a part of the BCA narrative. The “wider”
perspective is important in considering public infrastructure in that it enables inclusion of:

o Direct jobs and income to the region from the investment;

o Multiplier effects from the investment;

@ Flow-on economic and social benefits from the investment;

@ Reduction in unemployment benefit expenditures consequent to the increased jobs contribution;

o Induced effects — what further investment and business activity is likely to arise from the investment;

o The multiplier effects of induced development and activity; and

@ Other economic, social and environmental factors can be included as non-monetised items within the

narrative.

2 TARKINE FOREST DRIVE BCA CONSIDERATIONS

The following factors have been considered in determining the benefit/cost of the investment in the Tarkine

Forest Drive.

2.1 Construction and Maintenance

Construction and maintenance activity has direct, indirect and consumption effects through the region, these are
known as Type 2 multipliers and the employment and income effects are calculated using input/output analysis.
The direct jobs created are assumed to reduce the local rate of unemployment (actual or potential) and as a
consequence there is a saving to government benefit disbursements. This is considered important within the

region, in particular at the current time.

With “normal” road replacement or improvements there is often a reduction in transport costs (time/distance)
and dependent upon the form of improvement a reduction in accident frequency. For the Tarkine Forest Drive
this is unlikely to be the case, the critical consideration is the mitigation of accident risk given the change in vehicle
volumes and potential conflict between vehicle types. In this instance High Productivity Vehicles (HPV) will in
future be excluded from the road link reducing the accident risk. While mitigating crash costs, the exclusion
results in increased transport cost to the forestry industry, consequently factored into the BCA.
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2.2 \Visitation Effects

The investment in the Tarkine Forest Drive is viewed as a key foundation investment in the development of “The
Tarkine” as an important destination consistent with Tasmania’s visitation wilderness (and heritage) motivation.
The road’s role is to provide access to key locations and is designed to enable people to experience the attributes
that define The Tarkine. Further, as opportunities are identified and arise the road makes a strong contribution to
the viability of private and public tourism investment. Without the road upgrade, the potential to attract
significant numbers of the target market was considered (refer previous strategies) limited. The facilitation of
tourism access will then support the transition of the current “Tarkine” brand and positioning to one of relevance

to specific segments of the national and international visitor markets.

2.3 Induced Effects

Increased access to specific visitor sites along the road, in conjunction with increased visitation is likely to be the
pre-cursor to the introduction of new layers of tourism experience, most likely service based in the first instance,
followed by more capital intensive investment. It is understood that there are a number of real investment
proposals currently planned or in planning, but dependent upon the upgrade proceeding. Projects such as these
are introduced into the BCA time horizon at their forecast cost. These investments are introduced as both a direct
investment benefit (with construction multipliers) and from a tourism expenditure effect (with multipliers), as a

consequence the forecast visitor numbers are important.

Previous reports identified conversion benchmarks for the range of “Nature Enjoyer” segments, these estimates
related to the loop road and its partial components. It is considered that the locations used to compare the partial
options (and this current proposal) were inconsistent with the locational and experiential attributes accessible
with the current proposal and underestimated the likely visitation. The conversion assumption has a significant
effect on the determination of benefits.

2.4 Environmental Factors

Identification of environmental benefits and costs range from reduced likelihood of fires becoming uncontrolled,
improved stormwater run-off controls through to increased animal losses and loss of amenity. Factors such as
these are notoriously difficult to monetise, however are able to be included in the discussion using, for example,

qualitative scales.

Within this report, while such factors are identified, they are cross referenced to the source report to ensure

critical aspects are considered in their entirety.
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2.5 Economic Impact of the Tarkine Forest Drive Upgrade

The proposed Tarkine Forest Drive upgrade will generate a series of economic impacts in terms of employment
and a stimulus to Gross State Product (GSP) and further impacts through increased tourism activity and induced
development.

These economic impacts result from pre-construction, construction and maintenance phases.

GSP is the total value of final goods and services produced in the region over the period of one year. This includes
exports but subtracts imports.

GSP can be measured by adding up all forms of final expenditure (Expenditure Method)

sconsumption by households

econsumption by governments

sadditions or increases to assets (minus disposals)

sexports (minus imports)

This calculation does not include intermediate expenditure as this would lead to double counting (i.e. the
wheat and flour in a loaf of bread).

Alternatively GSP can be measured by adding up all incomes (Income Method)
searned by individuals (wages and salaries)

searned by firms (gross operating surplus or profits)

scollected by governments (taxes on products or services)

In addition, an assessment is made of the likely indirect or flow-on effects of this economic stimulus, again using
the most widely recognised economic indicators of employment, GSP and wages / salaries.

The methodology for the economic analysis is based on the Input-Output (I/0) model. This model is widely used in
regional economic analysis by local government, private consulting firms and some government agencies. The 1/O
model is constructed from the Australian input-output model produced by the Australian Bureau of Statistics
(ABS).

For the purposes of this present analysis, the North West region is used as the basis for the economic modelling.
The model allows estimates to be made of the economic impact considered as viable within the proposed Tarkine

Forest Drive upgrade.

To model the impact of the scoping, development and delivery aspects of the construction work, the
Professional, Scientific and Technical Services sector of the I/O model is used. This sector is defined, according to
ABS ANZSIC coding, to include:

6910 Scientific Research Services

6921 Architectural Services

6922 Surveying and Mapping Services

6923 Engineering Design and Engineering Consulting Services
6924 Other Specialised Design Services

6925 Scientific Testing and Analysis Services

6931 Legal Services

6932 Accounting Services

6940 Advertising Services

6950 Market Research and Statistical Services

6961 Corporate Head Office Management Services

6962 Management Advice and Related Consulting Services
6970 Veterinary Services

6991 Professional Photographic Services

6999 Other Professional, Scientific and Technical Services
7000 Computer System Design and Related Services
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To model the actual construction phase and the on-going maintenance phase of the project, the Heavy and Civil
Engineering Construction sector of the I/O model is used. This sector is defined by the ABS as part of the broader
Construction sector to include:

3101 Road and Bridge Construction
3109 Other Heavy and Civil Engineering Construction

2.5.1  Use of Multipliers in the analysis

The indirect or flow on effects of a particular economic change (such as a major construction project, the provision
of goods and services or major/minor construction work) are defined as comprising Industrial Effects and
Consumption Effects.

The Industrial Effects are defined as the increased output (employment) generated by servicing industry sectors in
response to the direct change in output and demand. The Consumption Effects are defined as the increased
output (employment) generated by the increased employment and wages and salaries paid to local employees.
Part of this additional income to households is used for consumption in the local economy; this consumption leads
to further increases in demand and output.

Therefore, economic multipliers in the I/O Model are defined as either Type | or Type Il. Type | multipliers include
the Direct Effect + Industrial Effects. For example, a Type | output multiplier of 1.57 indicates that, for every direct
one dollar increase in output, there will be an extra $0.57 of activity generated within the region due to the
industrial effects.

Type Il multipliers include the Direct Effect + Industrial Effects + Consumption Effects. For example a Type Il output
multiplier of 2.31 indicates that, for every direct one dollar increase in output, there will be an extra $1.31 of
activity generated within the region due to the industrial effects plus the consumption effects.

This current analysis uses the larger Type Il multipliers to capture the effects of the flow-on consumer spending
effects.

Input-output analysis requires a number of assumptions about the production of goods and services.
However, it is useful to recognize some of the more limiting assumptionslz

(1) Industry production is a linear process. Changing output creates no economies or diseconomies
of scale.

(2) Each industry creates only one product. This assumes the total output of multi-product firms is
allocated to the primary product produced by that firm or that the production of products can be
separated.

(3) Each product is produced by a fixed and known process. Different firms producing the same
product are assumed to use the same process.

(4) There is no substitution of factor inputs, e.g. a firm using a different technology is not recognized.

(5) Changes in price will not affect the proportion of inputs used. Changing final demand is the only
way to change the level of inputs into production.

! Hastings and Brucker 1993; Shaffer 1989, Pp. 274-284. Taylor et al., 1992
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(6) There are no input constraints. The supply of inputs is infinite and perfectly elastic.

(7) There are no unused or underused local resources. Excess capacity in firms and labour are not

recognized.

These assumptions obviously may not apply to a specific locale. In spite of these simplifying assumptions the
model makes a significant contribution to describing the economy and predicting impacts.

The modelling within this report differentiates between the State and Regional Impacts. For the pre construction
phase the impact of expenditure is modelled on a statewide basis (GSP), while the construction phase, induced

investment and visitation impact is modelled on a regional basis (GRP).

Within the framework of wider benefit analysis, the direct and indirect jobs contribution of the project and
following visitation services and investment is assumed to reduce unemployment. The average cost of this in

terms of benefits paid by the Australian Government is included as a project benefit for the purposes of the BCA.
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3 ECONOMICIMPACT OF THE TARKINE ROAD UPGRADE

3.1 Base Costs Used in the Analysis
For the purposes of this analysis, the cost base figures supplied by Pitt&Sherry are used for estimating the
economic impacts of the upgrade.

The costs provided have been assessed so as to include only items that are relevant to the calculations.

Heavy and civil construction activities of a larger nature are usually assumed to have some proportion of
contractor expenditure that is mainland based. For the purposes of this analysis, however, and given the relatively
small scale nature of this project, it is assumed that 100 per cent of the project is provided by Tasmanian
contractors, including N/W coast employees, the Gross Regional Product (GRP) nature of the modelling excludes
imports to the State, rendering the modelling reflective of the flow of goods and services to the project.

The costs associated with all components of the project adjusted by the contingency inflator relevant to each
component, and the escalation factor applied across the whole project cost, are set out in the following table.

The estimate reflects P90 costings, an estimating methodology reflecting probability based approaches. P50
represents the project cost with sufficient risk provisions to provide a 50% level of confidence in the outcome i.e.
that there is a 50% likelihood that the project cost will not be exceeded. Over a large sample of projects it would
be expected that the P50 value would be exceeded 50% of the time. P90 represents the project cost with
sufficient risk provisions to provide a 90% level of confidence in the outcome i.e. that there is a 90% likelihood that
the project cost will not be exceeded. In other words, it represents a conservative position, one that has only a
10% chance of being exceeded. Over a large sample of projects it would be expected that the P90 value would be
exceeded 10% of the time.
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Table 1. Costing for Tarkine Forest Drive Upgrade and Maintenance

CURRENT CONSTRUCTION & MAINTENANCE (Pre 2011 to 2013-2014)

Planning, Scoping, Development & Delivery $ 2,945,000
Construction at P90 $20,697,393
Routine Maintenance of Gravel Road $424,168
Routine Maintenance of Sealed Road $72,436
TOTAL CURRENT CONSTRUCTION & MAINTENANCE $24,138,997
Reseal Deteriorated seal on Blackwater Road $398,135
Reseal balance of Blackwater Road (except light coloured aggregate

section) and sealed sections of Sumac Road and Tayatea Road $1,857,215
Apply Reseal over primerseal $3,669,815
Apply Reseal over Primerseal with light coloured Aggregate $1,345,652
Reapply rumble strip groups at 5 year intervals $673,985
Reapply pavement marking at reseal $218,237
Routine Maintenance of Gravel Road S0
Routine Maintenance of Sealed Road $4,019,382
TOTAL FUTURE CONSTRUCTION & MAINTENANCE $12,182,420
Cost Escalation 4.7%
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3.2 One-Off Planning, Scoping, Development and Delivery Expenditures
Information provided in relation to the project indicates that the total base cost of planning, scoping, developing
and delivering the road upgrade options are expected to be $4.96 million.

Using the 1/0 modelz, it is estimated that the scoping, development and delivery of the upgrade would directly
generate 14 man-years of work — primarily in pre20113.

Table 2. Cost Employment generated by planning, scoping, development and delivery phase

Direct Job Effect Indirect Job Effect Total
Pre 2011 14 10 24
Total 14 10 24

To ensure that there is no double counting of the employment and GRP effects, the indirect stimulus provided by
the construction activity (in Section 4 below) to the Professional, Scientific and Technical Services sector has been

removed from the indirect employment generated by the construction expenditure.
In Gross Regional Product terms, the benefits to the North West are estimated to be $1.312M.

Table 3. GRP generated by scoping, development and delivery phase

GRP Direct Sm Indirect $Sm
Pre 2011 1.312 1.175
Total 1.312 1.175

’ After adjusting the cost estimates to remove non- economic impacting expenditures or to adjust from outright
costs to ‘margins’, as discussed earlier.

® These calculations use the “Professional, Scientific and Technical Services” component of the I/O model.
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3.3 One-Off 22-Month Construction Phase
It is estimated that the total Base construction cost of the Tarkine Forest Drive upgrade will be $17.735 million.

The construction phase is programmed to be completed by 2014.

Using the I/0O model, it is estimated that there will be 21 man-years of work on the project, which can be isolated

in the following timeframe™:

Table 4. Employment generated by construction phase

YR END Direct Job Effect Indirect Job effect Total
2012 2 8 10
2013 11 45 56
2014 8 29 37
Total 21 82 103

The model also estimates that the construction phase will provide a stimulus to the Gross Regional Product of

$4.882 million in the 24- month construction period.

Table 5. GRP generated by construction phase

YR END Direct Sm Indirect Sm
2012 0.455 0.878
2013 2.653 5.120
2014 1.774 3.423
Total 4.882 9.421

3.4 Specific Year and On-Going Maintenance
Maintenance, re-sealing and upgrades of the Tarkine Forest Drive will be required, to varying extents, from the
completion of the upgrade in 2014-15, with specific actions to flow through this period.

The 1/0 model estimates that varying levels of employment will be generated during those maintenance periods,
together with the associated stimulus to GSP’. This stimulus is the same, irrespective of the project component.
The I/0O model indicates that the employment impacts are relatively small, with the average being 0.286 direct
jobs per annum for the period from 2014-15 to 2041-42. Similarly, the direct GRP impacts are relatively small,

averaging $0.100 million per annum for that same period.

* These calculations use the “Heavy and Civil Engineering Construction” component of the 1/0 model.
> In these calculations, the maintenance work is assumed to be 100 per cent Tasmanian based.
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Table 6. Employment and GRP generated by maintenance phase

Maintenance Cost Employment GRP (SM)

($M) Direct Indirect Direct Sm Indirect Sm
2015 0.144 1 0.033 0.064
2016 0.144 1 0.033 0.064
2017 0.278 1 0.064 0.124
2018 0.144 1 0.033 0.064
2019 0.144 1 0.033 0.064
2020 0.343 2 0.079 0.153
2021 0.144 1 0.033 0.064
2022 0.144 1 0.033 0.064
2023 1.207 1 5 0.278 0.537
2024 0.144 1 0.033 0.064
2025 0.144 1 0.033 0.064
2026 0.144 1 0.033 0.064
2027 0.144 1 0.033 0.064
2028 1.574 6 0.363 0.702
2029 2.785 11 0.641 1.238
2030 1.440 6 0.332 0.641
2031 0.144 1 0.033 0.064
2032 0.144 1 0.033 0.064
2033 0.278 1 0.064 0.124
2034 0.144 1 0.033 0.064
2035 0.343 2 0.079 0.153
2036 0.144 1 0.033 0.064
2037 0.144 1 0.033 0.064
2038 1.207 1 5 0.278 0.537
2039 0.144 1 0.033 0.064
2040 0.144 1 0.033 0.064
2041 0.144 1 0.033 0.064
2042 0.144 1 0.033 0.064
Average 2014-15 0.286 2.071 0.100 0.194
to 2041-42
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3.5 Summary of Employment and GRP Stimulus
In summary, the various stages of the proposed upgrade are estimated to contribute the stimulus to the North
West Gross Regional Product® as set out in the Charts at the end of this Report.

3.5.1 Costing

The one-off stimulus from the roadwork construction and the associated scoping, development and delivery of the
project is estimated to peak in 2014-15 with Gross Regional Product estimated to increase by $7.773 million (0.15
%) to $5,357.913 million. Contributing to this is a direct increase in output of $11.517 million, 11 additional jobs,
$1.889 million more in wages and salaries and a boost in value-added of $2.653 million.

On an on-going basis, the stimulus to North West GRP will be in the order of $0.435M (average) as a result of the
on-going maintenance of the highway after 2014-15.

On an on-going basis, the stimulus to employment will be in the order of 2.36 jobs (average) as a result of the
minor on-going maintenance of the highway and the re-sealing and upgrades.

® The contribution of the maintenance of the road is calculated as the average GRP and employment for the period
2014-15 to 2041-42.
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3.6 Indirect Effects

In addition to the direct impact of the Tarkine Forest Drive provided by the development, construction and
maintenance activities associated with the road works, there will also be further indirect or flow-on effects into
other areas of Tasmania as a result of the initial or direct increased economic activity.

In the construction phase (including the scoping, development and delivery) the additional economic activity will
also generate the following flow-on effects in output, Gross State Product, wages and salaries and employment7:

3.6.1 Costing

Table 7. Direct and Flow-on Effects of One Off Design and Planning Phase

One Off Design/Planning Phase

North West Output SM Wages & Salaries Employment
SM

Direct 2.945 1.312 0.963 14

Flow On 2.385 1.175 0.617 10

Total 5.33 2.487 1.58 24

Table 8. Direct and Flow-on Effects of One Off Construction Phase

One Off Construction Phase

North West Output SM Wages & Salaries Employment
SM

Direct 21.193 4.882 3.476 21

Flow On 21.455 9.421 5.03 82

Total 42.648 14.303 8.506 103

7 After removing the double counting between the construction impact and the ancillary jobs generated as a result
of the scoping and design.
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3.6.2 On-going maintenance

Additional economic activity will also be generated by the on-going maintenace of the road. On an on-going basis,
it is calculated that an average of 2.36 jobs per year will be generated by the maintenance during the period 2012-
13 to 2041-42.

Table 9. Direct and Flow-on Effects of On-going Maintenance

On Going Maintenance

North West Output SM Wages & Salaries Employment
SM

Direct 12.191 2.805 2.008 8

Flow On 12.344 5.425 2.89 58

Total 24.535 8.23 4.898 66
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3.7 Summary - Employment
The direct and indirect employment generated from Road construction & maintenance is as follows:

Table 10. Direct and indirect employment Road construction & maintenance

Employment

Yr END Direct Indirect

2011 14 10
2012 2 8
2013 11 45
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
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3.8 Summary — Gross Regional Product
The direct and indirect GRP generated is as follows:

Table 11. Direct and indirect GRP generated
™M ™M

Direct Indirect
2011 1.312 1.175
2012 0.455 0.878
2013 2.653 5.120
2014 1.774 3.423
2015 0.033 0.064
2016 0.033 0.064
2017 0.064 0.124
2018 0.033 0.064
2019 0.033 0.064
2020 0.079 0.153
2021 0.033 0.064
2022 0.033 0.064
2023 0.278 0.537
2024 0.033 0.064
2025 0.033 0.064
2026 0.033 0.064
2027 0.033 0.064
2028 0.363 0.702
2029 0.641 1.238
2030 0.332 0.641
2031 0.033 0.064
2032 0.033 0.064
2033 0.064 0.124
2034 0.033 0.064
2035 0.079 0.153
2036 0.033 0.064
2037 0.033 0.064
2038 0.278 0.537
2039 0.033 0.064
2040 0.033 0.064
2041 0.033 0.064
2042 0.033 0.064




Tarkine Forest Drive Upgrade Benefit Cost Analysis pg. 19

4 TARKINE FOREST DRIVE ECONOMIC AND SOCIAL EFFECTS

The Tarkine Forest Drive project will impact on two industry sectors:

@ Tourism/hospitality; and
o Forestry.

The Tarkine also supports mining activity. There are some active sites and others in development stages. The
development of Tarkine Forest Drive will not adversely effect mining operations because of both the vehicles used
to transport the material and the conditions placed on the operations. The heavy vehicle numbers are relatively
low and are not expected to negatively impact on visitor perceptions and use of the road and the Tarkine.

4.1 Tourism Effects

The construction of the Tarkine Forest Drive to standards conforming with a tourist road is designed to act as a
catalyst for visitation. This objective is well documented within various strategies and associated reports prepared
on behalf of the Cradle Coast Authority and Forestry Tasmania. These strategic objectives are included within the
“project initiation & scoping document” prepared by DIER; specifically

o Significant increase in nature based tourism sector in Tasmania;

o Increase in visitor numbers and new spending per annum;

o Most visitors will stay extra night(s) to enjoy the forest wilderness and coastal attractions due to new
opportunities to stop and enjoy/observe the environment;

o The ability to travel in a circuit, avoiding the need to cover the same route twice, in a non-
threatening travelling environment, particularly on unfamiliar roads (i.e. a sealed, speed controlled
road);

o Other regions will also benefit from the new tourist icon — “The Tarkine”; and

o When completed, significant new jobs in tourist operations are expected.

An increase in visitation will have an economic effect by increasing expenditure on tourism experiences and also
by increasing expenditure on hospitality and transport services within the local area and region overall. With the
appropriate marketing and promotion, visitation will achieve levels that will attract additional investment in
tourism and hospitality infrastructure. The potential benefits from the mix of Tarkine Forest Drive infrastructure
investment and “Tarkine marketing” by government, regional organisations and enterprises is captured in both
increased visitation expenditure and also from direct capital investment. The tangible social impacts are those
derived from employment and business profits contributing to the regional community wellbeing and liveability.

The Tarkine already experiences/delivers small scale tourism. The Tasmanian Visitor Survey (TVS) indicates the
following interstate/overseas visitation profile:
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Table 12. Number of Visitors to the Tarkine Area
Jan 2008 - Dec Jan 2009 - Dec Jan 2010 - Dec Jan 2011 - Dec
2008 2009 2010 2011
Smithton (Passed through) 22,500 19,900 16,400 16,500
Arthur River (from July 2006) 13,000 10,000 8,100 10,000
(Passed through)
Smithton (Visited) 25,900 30,400 23,600 21,200
Arthur River (from July 2006) 16,400 15,600 12,400 13,300
(Visited)
Smithton (Overnight) 10,700 10,700 8,500 11,900
Arthur River (from July 2006) 6,500 7,600 5,900 6,900
(Overnight)
TOTALS
Arthur River 35,900 33,200 26,400 30,200
Smithton 59,100 61,000 48,500 49,600
% Arthur 0.607445008 0.544262295 0.544329897 0.608870968

Source: Tourism Tasmania, Tasmanian Visitor Survey

Corinna, accessed through Waratah and/or Zeehan receives approximately 41,000 visitors, of whom 14,600 stay,
contributing 34,600 bed nights to the industry. The Corinna profile indicates a higher proportion of visitors who
stay overnight, with an average stay of 2.37 bed/nights.

Interestingly, both Smithton and Arthur River have slightly increased the number of visitors who overnight rather
than only visit or pass through. This is encouraging for operators because of the revenue and yield associated with
overnight stays. The longer than average stay experienced by Corinna operators is similarly encouraging; it
demonstrates that visitors will stay longer (than the statewide average stay) if the location and experiences suit.
Arguably those who visit the Tarkine via the Tarkine Forest Drive will replicate these behaviours. However for the
purposes of modelling the lower Statewide average stay (weighted average of 1.37 nights for the segment) has
been used, consistent with the need for conservative estimates.

Visitation forecasts have been included in prior studies, in particular the “TARKINE ROAD OPTIONS — Tourism
Assessment, December 2008 (Moore Consulting, SCA marketing & EMDA) prepared a comparative analysis of
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demand forecasts for what were the three elements of the previous Tarkine Loop Road proposal of which the
current project forms the “Western Loop”.

The above report indicated very low levels of visitation for the “Tarkine Forest Drive”. The basis of the conclusion
was that the route did not conform to the concept of a “loop” as it required visitors to enter and exit through
Smithton, rather than being able to utilise Smithton and Burnie as entry/exits. In adopting this assumption, the
Tarkine was then compared with visitor locations such as Cockle Creek. This BCA report challenges that
assumption on two grounds:

1. Cockle Creek is indeed an “out and return” journey providing no real alternative route options from
Huonville, south to Cockle Creek a distance of 80km much of which is low standard and gravel
surfaced.

2. Cockle Creek, while an entry point to the “South Coast Walk” is essentially undeveloped in terms of
supported experiences or modern camp sites; it has neither a recognised market position or well
developed tourism infrastructure.

Discussions with the “Cradle Coast Authority”, while not revealing specific proposals given either commercial
confidentiality or lack of a specific, detailed proposal, indicated the style of development envisaged. These

include:
o Multi-day walks of 4-5 day duration using either high end campsites (such as existing in Cradle and on
the East Coast) or in stages where visitors return to “base” each night;
o Multi-day kayaking with high end camp sites;
o Mountain biking (base, free camping, day trips)
o Themed learning based experience (e.g. photography, art, ecosystems)
o Guided full and half day visits.

In addition to the organised activities, improved access in conjunction with appropriate camp sites will motivate
those with similar interests but a preference for “free travel” to visit.

The co-existence of these experiences with the Tarkine’s natural environment and access transforms the Tarkine
into a destination that potentially motivates a wide range of visitor segments. However, it is important to note
that there is no detail available on these experiences as no firm proposals currently exist.

On this basis the visitor numbers have been re-estimated using modified benchmark visitation assumptions. This
methodology re-applies the 2008 comparative analysis model using different locations as the benchmark. As the
previous approach also applied average daily spends and visitor nights, the base data was revisited. TVS data
indicates no significant change in visitor daily spend since 2008 and as such the values utilised in the 2008 report
were applied in the current estimation.

The forecast visitor number to the Tarkine experiencing the natural attributes and attractions are estimated using
a combined benchmark of the proportion of Nature Enjoyer Segments based on the mid point between “Tahune”
and “Nelson Falls”. This approach is taken because no identified single location matches the access, locational and
natural attributes of the Tarkine. The “bookends” are selected on the following basis:

e Tahune presented as a well developed and promoted experience that is primarily an “out and back”
route, however is in relative close proximity to Hobart; while

e Nelson Falls is a spectacular natural, undeveloped location but relatively remote, albeit on the well
travelled hire and drive circuit.
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On balance they have been selected as the higher and lower limits of achievable visitation, with the mid-point
selected as a likely outcome. In addition to utilising this as a forecast, this report continues the 2008 methodology
by including an allowance of an additional 15% to account for visitors not represented in the nature enjoyer
category.

The methodology results in the following visitation estimate. It should be noted that the estimate reflects
interstate and overseas visitation, Tasmanian visitors are not included for the purpose of the analysis as the local
benefit from their visit is considered as offset by a cost to another region of the State.

The 2008 report was prepared pre the “Global Financial Crisis” (GFC) and the consequent downturn, however it
did reflect the impact of the relatively high value of the Australian dollar on increased overseas travel by
Australians in preference to interstate travel. Progress towards the report’s 2017 target will be strongly related to
the marketing effort applied to attracting visitors to Tasmania and to the Tarkine.

A recent review by BDA Marketing and Planning (BDA) for the Tourism Industry Council Tasmania reports a decline
in interstate and overseas visitation and expenditure over last 6 months. While numbers had declined, the visitor
spend rate had slightly increased. Importantly the visitor appeal was still highly focused on experiential tourism,
natural and built heritage. BDA highlighted that the decision to travel to Tasmania was highly sensitive to the level
of the Tasmanian marketing effort, particularly in the SE Australian States.

Dependent on marketing effort BDA forecasts growth in aggregate visitor expenditure of between 21% and 42%
by 2020, on a long term trend growth rate BDA estimates 35% growth rate from 2011 to 2020.

Given the characteristics of the Tarkine and expected marketing effort, it is concluded that tourism growth will be
higher than that for the State as a whole. To achieve the previous 2017 target by 2025, visitation would need to
increase by approximately 8% per annum between the end of construction and 2025. This growth is considered
achievable when moving from a small base. Consequently for the purpose of the BCA the 2008 report forecasts
have been extended from 2017 to 2025.

The achievement of this level of increased tourism expenditure will contribute an average of 117 jobs per annum
within the region in providing visitor services.
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The Tarkine Forest Drive project is estimated to increase interstate and overseas visitation to the region by 44,000
people by 2025 and to achieve an additional $10.2m in direct tourism expenditure within the region. This is based
on the Tarkine developing both the “experience” based services and infrastructure identified above and the
associated marketing necessary to position and promote the offer to the segments motivated to respond.

These visitors will not all stay overnight within the Circular Head area. Based on the weighted average of the
above profile, the average stay will be 1.37 nights, this equates to 60,000 bed nights. Over an 8 months peak
demand season with an average occupancy rate of 80%, this equates to approximately 300 beds required within
the area. Local occupancy rates, for all accommodation categories in aggregate, are approximately 51% on a year
round basis. This rate varies significantly by type and operator marketing strategy, theoretically there is adequate
excess capacity to absorb the almost 90% increase in visitation.

Based on discussions with “Cradle Coast Authority” and a number of key tourism operators, it is likely that those
businesses experiencing higher occupancy rates will invest in additional rooms and that a new operator
investment will occur as demand increases are signalled. For the purposes of this analysis it is assumed that 50%
of the increased demand will be absorbed by the current supply and the remaining 50% by new investment. The
following costs are based on multiple industry sources.

Of this new investment of 40 rooms, the profile proposed is:
25 Stand alone self catering units 10 additional motel rooms 5 Apartments
Estimated Cost $3.5m Estimated Cost $0.9m Estimated Cost $1.2m

Servicing this demand would require further public and private investment in camping facilities and beds in more
traditional tourism accommodation.

Based on other locations and from the 2008 report, the following direct investment profile is estimated:

Table 14. Development Opportunities and Estimated Investment

Development Investor Estimated Investment

Public Camping Grounds (4) State $1.4m
associated infrastructure plus staff
accommodation

Private Camping Facilities (5) & Private $2.5m
associated infrastructure

Traditional Beds (40 rooms) Private $5.6m

The potential for the projected increased visitation to significantly diminish the value of the Tarkine is considered
low. On a daily basis the numbers are relatively low, with vehicle movements relatively dispersed. Access to key
locations is limited largely to identified and developed locations and a significant proportion of extended stay will
be via organised experiences. Access will occur over a relatively long “drive”, unlike other locations where access
is a point of concentration e.g. Tahune Airwalk, Cradle Mountain, National Park” and results in much more intense
development. Asidentified above, the nature of the access will result in much of the associated accommodation
and other visitor services being provided from broader afield across Circular Head and the North West Coast.
Development adjacent to the Tarkine Forest Drive will be subject to development approval processes reflective of
the sensitivity of the area and it’s zoning within the scheme.
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The camping infrastructure likely to be constructed reflects that developed in other highly sensitive Tasmanian
environment such as Cradle Mountain National Park and Bay of Fires. These facilities have been constructed, used
and maintained with design and approaches that have not diminished the natural values and amenity of the
locations. Indeed they have provided access to such areas for many who would have otherwise not experienced
the values. Tasmanian operator and the specialist developers and builders are sensitive to and protective of the
values on which the operations are based. In conjunction with the development approval processes, the culture
underpinning such development will combine to not diminish the values.

4.2 Forestry

The construction of the Tarkine Forest Drive to facilitate a tourist road will limit the size of vehicles able to travel
the road, precluding the use of High Productivity Vehicles (HPV). DIER has recently taken over administration of
the roads required to facilitate the Tarkine Forest Drive, converting the roads from Forestry Tasmania to public
roads. On Tasmanian public roads High Productivity Vehicles can only use the gazetted High Productivity Network,
unless a special permit is granted. At this point in time there is no intention to make the Tarkine Forest Drive a
High Productivity Vehicle Route. This limitation will result in increased costs to the forest sector by increasing the
cost per tonne of logs transported for further processing. The increased cost of using smaller, less efficient freight
vehicles, compared to the HPVs that could otherwise travel the road, is included as a cost within the BCA over the
affected period.

Table 15. Projected S Value Impact to the Forest Industry of Not Having B-double Access on the Tarkine
Forest Drive Route

2011 - 2012 0.09
2012 - 2013 0.363
2013 - 2014 1.09
2014 - 2015 0.216
2015 - 2016 0.371
2016 - 2017 0.255
2017 - 2018 0.277
2018 - 2019 0.371
2019 - 2020 0.513
2020 - 2021 0.907
2021 - 2022 1.233
2022 - 2023 0.63
2023 - 2024 0.287
2024 - 2025 0.705
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2025 - 2026 0.795
2026 - 2027 0.422
2027 - 2028 0.682

Source: Forestry Tasmania

The above figures are based on the internal costing data provided by Forestry Tasmania, due to the commercial
nature of this information, the parameters are not included in the report.

4.3 Mining

The area is the location of some mining activity, proposed development and exploration.

Tasmania Advanced Minerals Pty Ltd (TAM) has been operating a silica flour extraction pit at Blackwater Road,
near Kanunnah Bridge since early 2008 as a “level 2” activity, regulated under Schedule 2 of the Environmental
Management and Pollution Control Act 1994 by the EPA Division of the Department of Primary Industries, Parks,
Water and Environment. Producing approximately 50,000 m3/year of silica flour, (equivalent to 100,000
tonnes/year), the product is transported in 30 — 35 tonne trucks to an off-site processing facility located in
Wynyard. An average of 12 vehicle movements per day utilises an approximate 3.5km segment of the proposed
route - from Kanunnah Bridge to the mine Blackwater Road.

The company’s “Hawkes Creek” site does not use any segments of the Tarkine Forest Drive.

Shree minerals propose a magnetite/hematite mine near Nelson Bay River subject to approval. Transport of
product would utilise Rebecca Road, Blackwater Road and Sumac Road, all part of the proposed Tarkine Forest
Drive.

From a BCA perspective the reclassification of the Tarkine Forest Drive will not negatively impact on the
operations of the mines. Vehicle movements associated with the production volumes will not significantly impact
on the amenity and natural values, while mitigation policies will minimise roadkill. It is important to note that
such policies will be under continuous review, learning and modification to achieve the outcomes sought.
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5 ENVIRONMENTAL IMPACT

The key potential environmental impact considered within this BCA is that of increased propensity for roadkill.
The challenge has been addressed within the main PER document prepared by Pitt & Sherry. Review of the report
indicates a number of key approaches and principles:

e The precautionary principle informed by Principle 15 of the Rio Declaration Strategy (1992);

e Frequent, systematic monitoring;

e A mix of localised and overall mitigation responses and adaptive management.

Based on this report and its mitigation strategies, in conjunction with a primarily tourism use and unlikely
achievement of high levels of road use between dusk and dawn, any significant increased level of risk of roadkill is
considered low.

Similarly the potential for loss of amenity is considered low. Traffic volumes will be relatively small and strict
environmental and planning conditions within the planning regime will ensure development as described above
will reflect the characteristics of the Tarkine. This minimal impact outcome has been demonstrated in other
locations.

6 GOVERNANCE

The Tarkine Forest Drive Upgrade represents a relatively small value but highly complex system of interests and
interrelationships. The Roadkill mitigation project and its reflexive, learning based implementation model
provides the governance lead to the project, its implementation and ongoing evaluation. The BCA is premised on
evidence based projections, direct information, existing regulatory tools and mechanisms and what is reasonably
foreseeable.

Importantly the project is one that spans, local, regional, state and federal interest and has governance overlays
that reflect this. While the scope of the BCA is broad, the direct changes to outputs as projected within the BCA
tend to be local or regional in their effect. Consequently and with the visitation focus, much of the
complementary marketing, approval and evaluation work necessary to realise the projections will be the domain
of the Circular Head Council, Cradle Coast Authority and the local and regional tourism groups.

The project has significant potential state and federal benefit. Protection of threatened species and ecological
systems through mitigation is an area where the benefit flows to the national and indeed global levels. From a
social benefit perspective, the Tarkine Forest Drive is premised on the concept of wider benefits - the balance of
ecological, economic and social benefits and costs; a multiple perspective arena with which the community and
policy makers are learning to operate within. The Tarkine Forest Drive project potentially provides an example of
a “this — and” as opposed to “this — or” as a means of progressing development initiatives through a mix of
complementary policies and development pathways that facilitate incremental change, learning and adaptation.
Such case studies are considered important in terms of learning how to optimise public investment in an
increasingly pluralist and connected development and investment environment.
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7 BENEFIT COST ANALYSIS TABLES

The following benefit cost analysis outlines the estimates of cost and the estimates of direct and indirect benefits
accruing from the investment.

Costs reflect pre-construction, construction and maintenance phases and impact on Forestry due to the removal
of HPV Transportation; benefits include direct benefits, forecast tourism increases, campsite and accommodation
investment benefits. The economic benefits are based on the input/output analysis identifying both direct and
flow-on benefits from construction. Additionally the impact of the investment on unemployment is factored into

the benefits analysis.

Table 16. Summary Benefit Cost Table

Tarkine Forest Drive Benefit Cost Table With Reduced Tourism
Impact (50%)

Discount Rate 1% 7% 1%

Cost (SM) $36.469M $30.973M $36.469

Benefit (M) $256.449M $162.270M $146.067

Ratio 7.03 5.24 4.01

It is noteworthy to identify the project BC ratio is not highly sensitive to the achievement of the forecast rate of
visitation and associated investment. To demonstrate this the BCA was remodelled based on visitation achieving
only 50% of the estimated increase; using the 4% discount rate, the project investment still achieved a BC ratio of
4.01. The conclusion remains that even in the face of challenging tourism futures, the project remains a strong
investment from a benefit/cost perspective.



S9JNnin{ palisjald mc_u.mw;_u

EbP 5T
GEG0Z| 0E00Z| UEgDZ| Deo0z| zEals| OEAUz| GE90z| boeZ| DegUZ| lel07| O6OUZ| Gea0Z| PHiVe| Glze| Ocolz| O6o0z| Eeple| Gea0Z| Olt| PIGBL| zebll| pacdl| ECHEl| EBeol| BeEk| Ogea| G02d| Ghe| GM09| wObE| OI5t| Jeoe TSUSH N |
EBP0 000D |o0n  [Doo0  [ooon  |ooon  |opo0  [ooo0  |oooD [Dooo  [pood  |ooon  |ooon0  [oo0n 0000|000 [pood  |ooono  [ooon  [zpiD 0000 [zpiD  |noon  [Zpo  [o000  [epin  |onon  |zpi0  [Dopo  [oboo  [ooon  onon  [ooon RO B P oapU
ISO9E 0000 [DooD  [oo00  [o000  [oood  [0000 0000 [ooo0  [oopd  [oood  [o0od  [0000  [0000 0000  [0000  [Do0d  [0000  [0p00 @01 [0000 9401 [ooon  [9iot (0000 [es0l o000 [940%  [oogn  [opoo o000 [ooo0  [oood TSP
G089 [0000  [ooon  [oo00  [oo00 [oood {0000 0000 [oood  [oood [0 [oo00  [0000  [0000 0000 [0000 |00 [oo00  [oooo  [ogtl  [0000 ozt |oood  [oZkk (0000 ozt 0000 [0zl [0000  [0000 0000 0000|0000 |ospdsiguipouilcaoy paseaiol
1oedu| JUSWIESAU] UDHEPOWWOoTY 5
1070|0000 |pooD  |o000  [o000  |oood  [0000 (0000 |ooo'd  |oop0  |go0d  |o0od  [0000  [0000 0000  |0000  [D000  |0000  [0D00  [0D00  [0000  [000D  |oeko  [ooo0 (S0 0000 0000|0000 |oogd  |oooo o000 [ooo0  [ooow TOBUROAE B P oE P
2191 0000 [poon  [oo00  [o000  [oood  [0000 0000|0000 [oopd  [oo0d  [o0od  [0000  [0000 0000 [0000 |00 [0000  [0000 0000 [0000  [0000 |ebbl (0000 (@0 0000 0000|0000 [0000  [ooo0 0000 [ood0  [oood TSPy
1191 0000 [ooon  [oog0  [oo00  [oood  [0000 0000|000 [oood  [go0d  [o0o0  [0000  [0000 0000 [0000 |00 [oo00  [oo00 o000 0000 0000|005t (o000 [gpol o000 0000|0000 [oogd  [oooo o000 [ood0  [oood T S SvEdwe ey
Toedw] juewsanu] SusdweD) MEMg Tz
S0 0000 |oooD  [oo00  [o000  [oood  [0000 0000|0000 [ooD0  [Do0d  [o0Dd  [0000  [0000 0000  |0000  |D00d  |Zp00  [0DOU 0000 [Zp00 000D [000D  [oo0  [Zp00 0000 0000 [0o00  [Zpo0  [ooo0 o000 o000 [ooon TIEUROALE HepaE TP
£6G0 0000 [ooon  [o000  [o000  [oood  [0000 0000|0000 [oopd  [oo0d  [o0od  [0000  [0000 0000 [0000 |00 [9gE0  [0000 0000 [9ec0 000D [o0o0D (0000 [9pe0 0000 0000|0000 |9ecd  [ooo0 o000 [ooo0  [oood TPy
[E6T 000D [o000  [D000  [0000  [ooon  [opo0 (o000 [ooo0 [oooo  [ooo0 {000 [ooon0 0000 000D [oood  [ooo0  |ose0  [onon  [ooon osen  [oopo  [nooo  [ooo0  [0se0  oooD  onon  [ooon  [osen  [opoo  [ooon  Joooo  oooo o e S dwe]
yoedw] Jusunsanu] susdues) e
0099z [ooriz |solz  |solz  |G0lz  |S0lz  [sole  [eoiz  |sore  |solz  |solz  |solz  |sbiz  [aole  [sole  |soiz  |solz  |s0lz  [G0iz  [e9be  [i0ze  [OLel  |ZELT  [IAbT  [peel  [ede0  [oel0  [sebD  [Jez0  [ooo0 o000 o000 [ooon TOEUROALE WSnG | FelpRoaTpa]
PEOLE 0092 [0i9L  |0i9.  [oigd  [oedd  [or@e  [o@d  |0i90  [0i9L  [0i9L  [oegd  [oedu  [oe@u  orgw  [009e  [i9d  |ougy  [0i9u  [le9  [pie9  [iisg  Juesv  [esle  [98pe  [esie  [le0z  [pect  |eg0  [oooo o000 [oooo  oooo oy wWenio | 1oeIp)
[bBU0L [00Z0L [ODZ0L [D0Z0L [00Z0b |00Z0b |0pZ0L [00z0L |Doz0L [O0zZ0L [D0Z0. |o0Z0r |00z 0r [00z0r |00z0L [O0zOL [D0Z0L |ooZor |onzor |odeh  [epe®  [abs  |moyd (295G  [seab  [oniE€ iz [pseL  |des0  [opoo  [ooon  [onon  [ooon B8 Weinn | eI
1oedujwsuno] ZZ
TPzl [po00  [po00  [pa00  [pG00 [JE50  [po00  [pO00  [fSL0  [pa00  [pal0  [pG00 [pO00 [O0  [BEel [o0.0 [pa00  [pG00 [pO00 (P800 [IESU  [PO00  [pO0O  [cGl D [pO0D  [pO00  [bel0  [pO00  [pO00  [tept  |oois  [BlE0  [GlIT 0F 455 LI3HIOn
OvzB [cE0D  |po00  [pEOD  [eo0  [Biz0  |een0  [ce00  |BJOD  [pEOD  [poo0  [ce0n  |EE00  |ZE0  [won  |pap0  [en0  [ce0n  |ee0n  |ee00  [wen  [ce0D  |cco0 [io0 |eeo0  |eeo0  [pe0n [ce0D  [een0 [pist  |esdz  [sab0  [aet g 4551 130
S0P [pz00  [pz00  |pz00  [pgon [zprd  [pz00  [bz0'0  |Ip00  [pz00  [pz0d [pzo@ [pz00  [@ol0  [eec0  |OGLO  [pz00  [pzo0 [pz00 [P0 [ZpL0  [pz00  [pzOn  [spo0  [pPo0 [pz00  [pz00  [pzO0  [peon  [elE0  [Geel [Iez0 0460 TOEUROALE e lposIpu]
[
ETEE H
i, 109=%1c] [P0z - [O4p0Z - Dbz - BED|E0Z - 850|502 - LE0|E0Z - SE0ENZ - SED{ENZ - PENJE0Z - EED{ENz - ZE0}ENZ - LENdE 0z - DE0{E0e - 20|20 - B20j207 - 1 20j2z - 520jele - 520j20z - benjznz - 20|z - 220f20e - LZ0jgNe - 204202 - BLUSL0Z - BUIduie - 10410 - SLOALOZ - SLUALOZ - PLOLOZ - ELOAL0Z - 2L0dLiZ - LL0d Loz =9 SO 0% SINIONE =2
0€ 3 B2 1z EH 52 bz ez = = 0z E Bk i el e EX B z m [ B E] L B B B B z 0 [
Egh L
BPL0 [ppL0  [ppLO  [ppbD  [Z0ZL  [pvbn  [peln  [eveD  [peL0  |Biz0  [peiO  [pplO0  [Obvl [S8iz |95z  [9950  |eee0  [Ep80  |lep0  [sest  [idel  [is0L 990 [Sls0  |lewD  [ees0 w0 0950 oeim  [oesu [gane  [avee 5o PN
P0G 0000 [Do0D  |oo00  [o000  [oood  [0o00 0000|0000 [ooD0  [go0d  [oo0d  [0000  [0000 0000 |ze90  |zzpd  [sel0  [S0L0  [Iez0  [0eG0  [tbet  [Joen  [els0  [ED  [J70  [e5z0  [WED  |9z0  [eor  [E9e0  [0B00  [0N0D | WelndpeisclE eek mpiios u seog
a:m@-ﬂh B
EEED  [pwl0  [ppL0  [ppi0  [ppb0  [J0ZL  [pbl0  [pwl0  [EvE0  [pei0  [BiZ0  |ppi0  [ppi0  [oppl  [GBiZ  [pIGL  [phLO |ppL0  [pbl0  [pbLD  [s0sL  [pbiD  [pbb0  [EpE0  [pw0  [ppl0  [@ign  [pbL0  [pbbD  [Bvz0  [gpen  |onon  [ooon ] Z1
PEEEz 0000 [000D  |0O00  [Do00  [Dood  [0Do0 0000|000 [oo00  [Do00  [oo0d  [0000  [0000 0000 [0000  [Dood  [0o00  [o000 0000 0000 [0000  [oDo (o000 (o000 0000 0000|0000 [ooDo  |zevs  [eden  [eiel  [svee T50] sreunsgealoig I
EE] T
e, 105231 b - [hOdpUZ - UPOJPOZ - EL0JE0Z - BE0|E0e - LE0|E02 - 9E0E0z - SE0j-02 - PEDJE0Z - EEDjEtz - Z00]E02 - |E040z - DED{E0e - B20]z02 - 520j702 - L20j202 - 520j2be - G20je0e - baliziz - T20]z0e - 220l20e - [20]g0e - 0204202 - ELU3L0Z - Bl0dihe - 104102 - SO0z - CLUL0Z - P00z - EL0Z102 - 21000z - 1104 [0z =9
] 0E 3 62 iz EH 52 bz 2 zz = 0z G B m En 5 £ B B m o B ] L E 5 B B z 0 i

Z00F — sy WnGaasig
YHOLO  D&d

a1y 2UN0IsIA % 06d d|qLL 150D 1fauag ‘LT 9|901

s9|qel1s0) yaulg  T°L

67 '8d sisAjeuy 1s0) 114auag apesgdn aALq 1sa404 aupyle]




S9JNnin{ palisjald mc_u.mw;_u

0z zal
9ES0z| 9590Z| 9E902| 9690z Zeslz| 9800Z| 9890Z| PSo0Z| 96902 [9i0f| 9600| 9800z| PlL1Z| 9elez| ObelZ| 96907 Eeble| 9890Z| ollz| PISel| zebil| voeol| Ef@El| B9eel| 8266| 0z2s| S029] Sl Si09|  Z0le| OISI| ISOE b = R
BIED (0000|0000 |0000  [0000 (0000 0000|0000 |0000  |o000 (0000 0000 (0000|0000 |0000  |0000  [0000 0000|0000 |Zpbd  [0000  |epb0 0000 [epk0  |000Q  |Zpb0  |0O00  [gPb0 |O000 (o000 0000 |oood o000 USROS S posIpU
S8l (0000|0000 |0000  [000°0 (0000 0000|0000 [0000  [o0000 (0000 0000 (0000|0000 [0000  |0000  [0000 0000|0000 |840%  [0000  [9401 0000 [9401  |0000  |8400%  |O000  [8f0h  [0000 0000 0000 |oood o000 [ER
EESZ (0000|0000 [0000 (0000 (0000 0000|0000 [0000  [00000 (0000 0000 (0000|0000 [0000  [0000 0000 [ood0  [0000 |0zl [0000  [ogil 0000 (0@t |0000  |ozll  [o0od  [0Zil  [0000 0000 0000 |000D 0000 | oeHd Reig UoREpoulsaty pase iy
Yoedw) Jusuns=au] UonEpoWWOIOY E
SSL0 (0000|0000 |0000  [0000 (0000 0000|0000 |0000  [o000 (0000 0000 (0000|0000 |0000  |0000  [0000 0000|0000 |0000  [0000  |o000  0ek0 0000 |ed0  [0000  |o00d  [0000  [0000 (o000 o000 |oood o000 WSRO e P o sIp
B0t (0000|0000 [0000  [0000 (0000 0000|0000 [0000  [o0000 (0000 0000 (0000|0000 [0000  |0000  [0000 0000|0000 |0000  [0000  |0000  [eppl 0000 |l9e0  [0O000  |O000  [0000  [O0000 0000 0000 |oood o000 [ER
1871 (0000|0000 |000°0  [000°0 (0000 0000|0000 [0000  [0000 (0000|0000 (0000|0000 [0000  [0000  [0000 0000|0000 |0000  [0000  |0000  [00S1 0000|0001 [0000  |0000  [000°0  [O0000 (0000|0000 |oood o000 R 1= SEd e SEnIg
yoedu] iusuiseny] susduies) aieaig ¥z
PECD (0000|0000 [0000  [0000 (0000 0000|0000 |0000  |o000 (0000 0000 (0000|0000 [0000  |o000  [0000  [Zp00  [0000  |0000  [Zp00  |0000 0000 [0000  |Zpon  |0000  |O000  [0000  [Zp00 o000 0000 |oood o000 WSRO e p e Ipu]
9I90 (0000|0000 [0000 (0000 (0000 0000|0000 |0000  [o0000 (0000 0000 (0000|0000 [0000 |0000  [0000  [9EE0  [0000  |0000  [9sE0  |00D0 0000 0000 |90 [0000  |O000  [0000 |95 0 (0000 0000 |oood o000
p0L0 0000|0000 [0D00 (0000 0000 0000|0000 [0000  [0000 (0000 [000D 0000|0000 [0000  [000D  [0000 [0Se0  [0000  |0000  [0se0  [0000 0000 [0000  |0se0  |0000  [000D  [0D00  [0Se0 0000 [0000  [0000 0000
yoedu] iusunsanu] ausdues] 7
IS0 [S0iz  |solz  |S0Lz  |S0iz (S0 (S0l |solz  |SOLZ  |S0LZ  [S0iz S04 [S0dz  |S0lz  |SOLZ  |S0iz S0l S0l [a0lz  |Bgbe  |{0ze  |OZEL  |2eLL Wb |pEct  |E4E0  |9el0  [eep0  [fgZ0 (0000 0000 |oood o000 SO WEHnG | S IpRa =P
GECBP (009 |0L9d  |0I9  [Oi8d  [0i9L 009 |0del  |0ueL  |oe@L [0i8l  [0i9L (0490 |0d9l  |0M@L  |0484  |008U 048U [049L  |LES  [pied [125S  |oeab  [eelp  |9epe  |esle  |le02  [peEl  [JE90 0000|0000 |oood o000 53 LEI0 | 1550pY]
6SeP9 [00z0L |00Z0L |00Z0L [00Z0L [0020L |00 0L |00Z0L |00Z0L |00Z0L (0020l |0020L [0020L |00Z0L |0DZoL  |00Z0L [00ZOL 0020 [0020- |0i26 |epee |dips  [6@pd  [295G  |Sedr  |sore  |lBie  [pSel  [Jge0 (0000 0000|0000 000D BSJFWEIno 19540
yoedu) wsuno | 7z
SSp1l_[po00  [po00  [pa00  [p900  [IE50  [po00  [poo0  |ESL0  [pa00  [pal0  [poO00  [po00 |90 |egel  |z0i0  [p900  [pBO00  [pO00  |pS00  [JesO  [pa00  [po00  [E5l0  |po00  [pood  [pel0  [p900  [p300  |EcPE 02l [Ble0  [SdlT W 459 1J3HI0n
B624 [ce00  |ge00 |90 [eE00  [8i20  [e800  |ge00  |s00  [eE00  [p900  [s60D  [ee00  |ZeE0  [1p90  [e950  [5E00  [e600  |ge00  |ee00  [sie0  [£E00  [s600  [6/00  |E00  |ee00  [pS00  [es00  [eE00  |pldl  [esse  [ssv0  [dEl W 459 10300
GESE  [pe00  [pe00  |p200  [pZ00  [2Pl0  [pP00  |pe00  |ipOO  |p200 200  [pE0D  [pe00  |99l0  |sec0  |0BLO  [pe00 200 [pZ00  |pe00  [apl0  |pe00  [pP0D  [ip00  |pe00  |pe00  |ve0D  [pe00  [pe00  [8/80  [BZel  |16Z0 [0SO Wsfoa BanpoaIpU]
Yoedu] Sluousog Tz
Smjeusg B
A £y 10521 102 - | B3P0 - OPO4POE - EE0lElz - SE0IE0z - LEQE0Z - SE0JE0¢ - SE0jE0Z - bEOlE0z - EEN}E0E - ZE01E02 - | S04 02 - DE04E0Z - B20jZ0Z - B20lz0Z - Lo0iZ02 - 920j20z - S20je0z - be0jehe - £20]z02 - Z20i20z - 203202 - 020920% - EL0$L0Z - BL0SI0Z - L0102 - SL0GI0Z - SI0g 02 - PLOSL0Z - EL0ZI0Z - 2104102 - [0 110z =19 S0AF 0F SNIONZ 534
0E [ EH 1z 9%z EH vz £z B [H 0z Bl E L ED E [ B E m [ B 2 B El 5 b € H L 0
ELETE
PPl [ppl0  [pPbO  [pPEO [J0ZL [P0 [pPbO  |EPe0  |pPLO  |9iZ0  [PP0  [ppbO  [OpbE  |SeLZ  |9Sce  [9950  [6ee0  [epB0  |kebd  |Zest  [JZEL  [lG0t 9580 |SkG0  |kep0  |Ees0  [SIS0  |0950  [Oei@  [08SW  |990C  |SPEC 0] 19N
209t [0000  |0000  |0D00 (0000 0000 0000|0000 [0000  [000D (0000|0000  [0000  |0000  [0000  [¢890 |2ep0  [S6L0  [S0.0  |ise0 [0S0 |eeel  [40B0  [6IS0  |WEO |L20  |55c0  |MeD  [Slz0  [0e0l  [e8e0  |0Bo0 000D WO FqpEIeTy= £ 2E ISpiEUos eu sEog
Ansaiog &l
pS0P_ [ppl0  [pPlO [P0 [pPLO [I0zZ1  [pAlO  [pel0  |EPEQ  [pPLO  [8ie0  [pA0  [ppl0  |Obl |58z  [peST [P0 [PPIO  [PPL0  |pblO  [i0z1 [Pl [PPIO  [SbE0  [pplO  |pblO  |eiz0  [pPlO  [pRl O [8pz0  |ebz0  |oo00 0000 1EW PEoH Z1
I0EZz (0000|0000 |0000  [O0000 (0000 0000|0000 |0000  [o000 (0000 o000 (0000|0000 [0000  |0000  [0000 0000|0000 |0000  [0000  |0000 0000 [o0o0  |0000  |0000  |0000  [0000  |0000  [espl |69zl |9iEL  |SPEe 1567 SlEuREgRslolg [
1507 oL
SN[\ 1055519 1p0Z - LpO4p0 - OPOYPUE - EEOIEUZ - BEQIENZ - LEQIE0Z - SE0{E02 - SEO4EDZ - PEOIE0E - EEOJENE - ZEIE0E - o002 - DE0JE0Z - 5204Z02 - Beiz0z - L2202 - 920420z - 520(202 - P20j20¢ - £20]Z02 - 2204202 - k203602 - 0209202 - EL0$LOZ - BLOLOZ - L0 HOZ - SLOGHOZ - SHOGLOZ - POSPLOZ - ELOZOZ - Zh0gh0z - g Loz =19
I 0E EZ Bz Iz 9z Sz Pz B Zz [ 0z L EN 2 ED B P B N m [ & 2 z El 5 [ £ z L 0
I F00°L = ayey Wunoosig
1 1 W HOILD 0&d
a1bY 1UNn03siq %/ 06d 3]qol 150D Hfauag ‘8T 919P1

o€ '8d sisAjeuy 1s0) 114auag apesgdn aALq 1sa404 aupyle]




S9JNnin{ palisjald mc_u.mw;_u

I

0620 000°0 0000 0000 0000 000°0 000°0 000°0 0000 0000 0000 0000 000°0 000°0 000°0 0000 0000 000°0 000°0 ZhL0 0000 0000 0000 ZbL0 000°0 000°0 000°0 ZbL'0 0000 000 0000 0000 0000 IUSWADIJIWS &P NS SIPL

EElz 0000 [DooD  [0000  [oood  [0p0w  [0000  [0o0D  [poon  [o0o0  [opon  |oood  [0oo0 (0000 |oood  [oo00  [oood (0000 0000 |90t [o0D0  [o000  [0000  [es0t  [0000  [0000 |00 [9i0t  [oo00 (0000 [poon  [oogd  [oood VEIpy

£z 0000|0000 [0000  [o000  [000w  [0000  [oooD  [ooon  [oooo  [opon [oood  [0oo0 (o000 |oood  [oog0  [oood  [0000 0000 [ozll  [oogd  [ooon  [oood Jozil  [0000 (0000 [oo0d  [oeil  [o0gd (0000 [oo0n  [0000 [oo0n | weeliwesigusnepoulioooy pesesioy)
Joedu] Jusuns U] UONEPoWWOITY 5z

2= ([ N T N NN N (X N [ N [ N 1 N o N N N [ N o N D o N o [ o N T I D o 0 [ o N N o N o [ o N [ o O S TELRO[LE BepasIpy

SIG0 0000 [poon  [o000  [o000  [000w  [0000  [0o0D  [poon  [oood  [opod  |oood 0000|0000 |oood  [oo00  [oood  [0000 0000 |oood  [oo00  [ooon  [oo0d  [0000  [l9E0 (o000 [ood  [oo0d  [oogd (0000 [ooon  [oogd [oood V5P

£0.°0 0oo°0 o000 noon oo 0oo°o 0oo°g o000 o000 oo oo o oo 0oo°o 0oo°g o000 0000 oo aoo°o 0000 0oo°0 o000 noon 0000 oo ook 0000 0oo°0 o000 noon aooo o000 noon noon w2y 192 ;Edwe] ;Eng
wedu] uswsanu| susdwe?]) a1eang vz

P00 [0000  [0o0D  |0000  [o000 (000w [0000  [000D  [0o00  [0000  [o00n  |0o0d 0000|0000 |0o00  [0000  [oood  [pedd 0000|0000 [pe00  [oo0n  [000d  [0000  [pe00  [000D  [0000 [0000  [pe00  [0D00  [0o00  [o000  [oood TOSURCAWS S PSPy

LrP0 0oo°0 o000 noon oo 0oo°o 0oo°g o000 o000 oo oo o oo 0oo°o 0oo°g o000 0000 oo asLn 0000 0oo°0 2910 noon 0000 oo asLn 0000 0oo°0 o000 2910 aooo o000 noon oo 198apYy

SoP0 0000 |poon  |0000  [o000  [000w  [0000  [oo0D  |oo0n  |o0o0  [op0w  |oood 0000 (0000 |oood  [oo00  [oood  [si0 0000 |ooo'  |sA-0  |ooon  |oodd  |0000  [sA°0  [ooo0  [oood  [oo0d  |seid  [00o0  |poon  |oogd  |oodd 55 oS SsduE
wedw]uausaasu] eusdue] 553

roc bl [ESETL ESEL E5E1 ESEL E5C1 E5E1L ESEL ESEL E5E1 ESE1 ESEL E5C1 E5E1L ESEL ESEL ESEL E5CL E5C1 PEZL S CLED PSE0 9ELD 480 86# 0 0260 LEZ0 GO aooo o0 ooon noon IUSLAO|OWS WELUNO | &S apRaspuy

IpaOp |ocet |ocot  |scot  |Geet  [Seet  [seec  |obet  |seot  |seec  [Seet  |Seee  [oeec  [ocot  |scet  |segc  [Seed  [seec oot  |oepe  [Jele  [oelz  [oppz  [e0z  [epil  [Pect  [9pOT  [J6o0  [sped [0D00  [DoDD [o0D0 [ooowd TR WS | e

ZZ6ES [00LG  [DOLG  [oOkS  [oOkG  [00bG  [oobs  [oOLG  [oobs  Jooks  [ooks {00k [00bS  [00bs  [oobs  [ooks (oo [00bs  [00bS  |segh  |zilb  [s0lE  [sbee  |lelz  [elEz  [bsel  [lepl  [ized  [pep0 (0000 [ooon  [oog0 [ooowd T ISR
1oedujwsuno] 22

ZELPL [co00  [to00  |coon  [coo0  [Ees0  [eo00  [co00 [0S0 |lzzt  [okg0  [coon  [co00  [co00  |to0n |zelD  |coon  [co00  [co00  [co00  |eecd  |tagn  [cagn  [pezd [0Szt [0R@0  [DE9W  [plz0  [caon  [pple  [opib  [SELD  leLT 0§ 455 LIFHian

6506 [ce00  |pe00  |ce00  [cood  [ple0  [eE00  [oE0D  |i00  |ed0  [Jisen  |ce00  [e00  [fe00  |ce0d  [cagn  [ccod  [ee00  [ee00  |pe00  [piz0  [ce00  |ee00  [zol0  [6090  [ige0  [iGed  [WiD  [ee00 |69l |9sbz  [0@80  [OEel W 4S5 173510

E2LE t20°'0 200 P00 L= Zrn 200 200 P00 E0E0 0eL'Q L= 200 200 200 P00 L= re00 200 200 b0 P00 P00 00 ZEED COELD DELD P00 P00 1020 PEZ L P20 ZEED ISR 32PN SIpY)
10edw] 2lwouod] 'z
swjsusg H

e, 1055510 bz - [POPUZ - 0P0Jp0Z - EL0|E0Z - BE0}T0Z - LE0E0z - OEDIE0E - GE0jE0Z - bE0|E0z - £50[00Z - Z00}E0Z - IEE02 - DENIENE - G20jz02 - B20j70Z - L20[20z - 920|202 - 520120z - bZ0jZ0E - T20j702 - 220120z - 170420z - 03202 - BLOL0Z - L0310z - 1104102 - SL0JL0Z - SLU3L0Z - OG0z - ELU3 10z - 2104102 - 1107 0z =1 SR} 0% SNIONE E
0E =4 22 L2 =1 52 e (4 22 L 0z EL 8L Hy = 5L bl £l 2L LL [ E 2 L g k] t £ Z L o
ESP L
P09 (0000 (0000 (0000 (0000 (0000 (0000 0000|0000 (0000 (0000 (0000 (0000 (0000|0000 [2690 [2epd  [SeL0 (GO0 [les0  [0eg0  [cEel (1050 [El50  |EU  [II70  [Sa20 [E0 [0z [0B0T  |TocD (0600 (0000 | woapewope sek pEUssouzeog 3
Ansaio] EL
EEET  [ppl0  [ppLO  [ppb0  [pbbO  [J02T  [ppl0  [pLO  [ched  [pbb0  [Blz0  [pbl@  [pbl0  [Opbt |80z  [pAST  [pbEO  [pbl0  [bblO  [PPLO |20z [pbb0  [pbD  [EbE0  [pPLO  [PPLO  [Siz0  [pbbO  [pbl0  [ebz0  [Bpz0  [00D0 [ooowd TEW Peod )
L= (T [ N [ N o N O (X N [ N N 1 I O [ X N o N 1 I o O o [ [ o N N 1 N o o X[ N o D O 5= M [ (N =N N = 507 sewnsqoaloig T
51507 oL
e £, 105581 b7 - [POJPUZ - POJPOZ - BL0|E0Z - BE0JE0Z - LE0E0z - OE0IE0E - GE0JE0Z - PED|E0Z - £50[50Z - Z00}E0Z - IEE02 - DELIE0E - G20jZ02 - B20j20Z - £20[20Z - 320[202 - 5201202 - PZ0JZ0E - £20j70Z - 2201207 - 170420 - UZ0§20Z - BLOL0Z - SO - J10410Z - SL0JL0Z - SLU$L0Z - PLOPIOZ - ELUAL0Z - ZN0Z102 - 107 [0z =1
I [ 62 8z iz 9 [ bz ez z2 [ 0z e al m EN EN bl ek 3 L oF B B L E] B B B3 z 0 [

00+ = @16y UNoosIg
¥ NOILAO 05d
100dw| WsLINO L paonpay %0S YHm apy 1unoosiq % 06d 3/q0L 150D Hfauag ‘6T 2/901

1€ '8d sisAjeuy 1s0) 114auag apesgdn aALq 1sa404 aupyle]




ELE'EQSE  OZ2°CPSE  SOPELSE LEQSEhE ZO9°COETCE FS5TESPE LLETECPE ZEE'SOEE L0 PEEE 0PZ'0C4L4  SEESEE  EPSEPES QLS0EECE LEQ020°9¢ 959797708 EaQUIA] R0
0E2'S2pE  0L2°00bE  952°S.C% 2p5Z50% EOE™3LL 2 Z00°E0S% 189'097¢ SLLZhas 250 '052% PESLSPE  9bLOLZE EEE'EELE OL0°LSE L% ZLP'GEZ'EE CEP'BOLLE il Giar R
2P 29718 BPSEPlE  EPSCPLE  ERSCRLE EPSCPLE PSEI0ELE  BRSCRLE EPSCRLE LAZpes EPSCRLE 9pE'2LEE EPSCRLE EPSERLE elel=yf = 5 BLZ'S9L7¢ CODhISTLE SEwnE] waloig
TECELDPE BPSEPLE  EPSEPLE  GPSEPLE  EPSEPLE  GPSERLS  GPSEPLE  GPSERLE  BPSEPIS  EPSEPLE  EPSERE BRSPS EPSTHLE EPSEPLE EPSEPLE  EPSERLE  EOYPRES 0 SAUBUSIUIE) SUiney
0% PEOY |SMEI0) |0 SDUBLSIUIE], SUIN0Y
LETRITE IpLTLE PLTLE GPLTLE [ras21 e Buppew uawaned fiddeay
SORELO8 LBLPELE LELPELY LELPOLE  12ad giE sdnoif dins sjquie Addeay
TLOGPCLE 0% ZLU'Ghs B8y painojo ) um [Easiswg 1o |2 asay fiddy
SlEaEEs g 0% 0% TLTEITIE  TLTEITIE TLTEITUE [E8s1smId sano [ asey flddy
=i =iy ] A09'97E: PEOH ESIERE | PUE PEOH DEWNS JO SUONDSE pa|Eas pue (uoioas 21ebaibbe paunojoo by idaoxa) peoy 1208 myoR|g Jo 20UEE] [Ea5aY
SEL'2EES B90°EELS Peoy 1818 0E|g Uo [285 pajRiousiaf] [2asay
0% pE oY 1any prdey uo suanty 5o aoejday
0% SUNFSNNG SSI0U0T) ik PEOH B2083) U sBpug 1any feguos)sp) 2oe|dey
0% DEd 18 Uoionnsuny

ZP0Z - 1LP02 P02 -0P02  OPOZ-EBENZ BEOS -8E02 BE0Z- L1802 LE0Z-9E08  9E0C-S5E02  SEOZ-bEQDZ  PEOZ-E802 EE0Z- 2802 2202 -1e0g Le0Z-0802 0R02-BE02 B20Z2- 8202 2202 - Le0e

0g gz ot 1z 9z 52 Pz £z ZZ Iz 0z El gl i a

ZEE'SEZF  8S0E.Z%¢  002'092%  CEOEPZE  LPEOO0EE  LEZLZZE [En At 3 apLpEbE  CEELELE JE0ESLE Z02°055% O0SZ24hE 950pAlE  PEOLPPEE ESE9S0EME  952°9.671% eI o
ZPEZPI$ GOS'GZLE ISZ7LH$  +PSSOL$ DBE'EGL$  Z89°E8% 18bCLS BZL'Z51%¢  PEY PGS 9b5°5h$ 95871 1 ¢ 056°92% LO0Z'12¢ GZD0bis FZELPSE 0% “Lp HORE[EDIET 1507
GPSEPI$ GPSEPIE GPSEPL$ GPSEPI$ PSE'O0ZL$ GPSEPLE  GPSEPLIS  LI9ZPE$S GPSEVIE  GPSEVIS  9PE'BLIZS  GPSERIE GPSEVIS SOZ00LL3 SESTLISTHS  sssssaEs C0D0LLPTE ajeunsy joalolg
EPSEREE  BPSERE  EBPSERLE BPSERIS GRS ERLS EPSERLE EFSERLE EFSERLE EFSERLES EFSERLE EPSERLE EPSERLE  BPSERE  BIZOES olZ9cs BLP1STE PR(ESG |0 3IUBUSUIE] SULNOY
PEOZLZS PEO'ELZS /oA [BREIC] 0 SAUBLSUIE] SURNOY
AEZOIZE |E@sa1 e Bupjiew juawaned diddeay
LELPELE LELPELE PESEIZE gjendaiy|
lear g 1e sdnoib dins sjquni dddeay
0% aebaibby panojoo wyby)
L ¢ [EEsIawN 1300 [Rasay Ajddy
0% |eesiawnd 1an0 Easaly fjddy
L09'276% 109'976% PEOH ESIEAE | PUE PEOH JEWNG

|0 FUDNDES PS|ESE PUE [UONDSE
aebaubbie painopos B idaons)
PEOY 1818 My2E|] JO SOUE|ET |Easay

j=n ==k ] j=lnf ==k ] PEOH I=EM9EIG
uo |[Bas paElolsia] [EaEey

0% PEed

1801 prdey uo spaany Gom aor|day

0% 0% T =T

S1BI0UOT ik PEOH BED0808H
uo abpug 1em feg uos|ap aoe|day

POE'LSE L# EEZEOZHLE 952'9L6°L 8 EBE'LEI0ZE QB 18 Uapannsuos
L2082 - 9202 9202 - 5202 5202 - 202 p202-£202  E202-2202 2202 -1202 La02-0202 0Z02-BH02 El0Z-902 Sl0E-A02 A0Z2-9002 9102 -5L02 SE02 - o2 PLOZ - EL02 EL0Z - ZL0Z  ZL0Z - 02
= Pl 2l Zl L oL E 2 L 9 5 w £ 4 I 1}
=a), Twlol

ZLOZ fel e siewnsy
(A412yS78331d) MO|4 Ysb) 230WiI3s3 350D 0z 2/q0.1

zc 8d sisAjeuy 1s0) 114auag apesgdn aALq 1sa404 aupyle]




Appendix E

Final guidelines

Ref: HB0O9080HO001 PER Tarkine Drive 33P Rev B/DL/CL/jw



GUIDELINES FOR THE CONTENT OF A DRAFT
PUBLIC ENVIRONMENT REPORT

Tarkine Forest Drive
Tasmania

Environment Protection and Biodiversity Conservation Act
1999

(Reference: EPBC 2011/6210)



GUIDELINES FOR A DRAFT PUBLIC ENVIRONMENT REPORT FOR
TARKINE FOREST DRIVE
Tasmanian Department of Infrastructure, Energy and Resources

PREAMBLE

The Tasmanian Department of Infrastructure, Energy and Resources (DIER) proposes
to upgrade and seal approximately 92.7 km of existing roads in north-west Tasmania to
form the Tarkine Forest Drive from the southern abutment of the former Tayatea bridge
on the Arthur River to the Arthur River township at the mouth of the Arthur River on the
west coast of Tasmania. The primary purpose of the Tarkine Forest Drive is to promote
tourism in the north-west region of Tasmania. The proposed road upgrade is expected
to result in an as yet unquantified increase in the number of vehicles and people visiting
the north-west region of Tasmania surrounding the road route.

The proposal was referred under the Environment Protection and Biodiversity
Conservation Act 1999 (the EPBC Act) to the Minister for Sustainability, Environment,
Water, Population and Communities on 24 November 2011. The delegate of the
Minister determined on 3 January 2012 that approval is required as the action has the
potential to have a significant impact on the following matters of national environmental
significance (NES) that are protected under Part 3 of the EPBC Act:

o listed threatened species and communities (section 18 and 18A)

The delegate also determined on 3 January 2012 that the proposed activity be
assessed by a Public Environment Report (PER).

Information about the action and its relevant impacts, as outlined below, is to be
provided in the PER. This information must be sufficient to allow the Minister to make
an informed decision on whether or not to approve, under Part 9 of the EPBC Act, the
taking of the action for the purposes of each controlling provision.

PER Guidelines — Tarkine Forest Drive
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GENERAL ADVICE ON GUIDELINES

1 GENERAL CONTENT

The PER must be a stand-alone document that primarily focuses on the matters of NES
listed above. It must contain sufficient information to avoid the need to search out
previous or supplementary reports. The PER must take into consideration the EPBC
Act Significant Impact Guidelines that can be downloaded from the following web site:
http://www.environment.gov.au/epbc/quidelines-policies.html.

The PER must enable interested stakeholders and the Minister to understand the
environmental consequences of the proposed development. Information provided in
the PER must be objective, clear, and succinct and, where appropriate, be supported
by maps, plans, diagrams or other descriptive detail. The body of the PER is to be
written in a clear and concise style that is easily understood by the general reader.
Technical jargon must be avoided wherever possible. Cross-referencing must be used
to avoid unnecessary duplication of text.

Detailed technical information, studies or investigations necessary to support the main
text must be included as appendices to the PER. It is recommended that any additional
supporting documentation and studies, reports or literature not normally available to the
public from which information has been extracted be made available at appropriate
locations during the period of public display of the PER.

After receiving the Ministers approval to publish the report, the Proponent is required to
make the draft PER available for a period of public comment. Specific instructions
regarding publication requirements will be provided as part of the Minister’s direction to
publish.

If it is necessary to make use of material that is considered to be of a confidential
nature, the Proponent must consult with the department on the preferred presentation
of that material, before submitting it to the Minister for approval for publication.

The level of analysis and detail in the PER must reflect the level of significance of the
expected impacts on the environment. Any and all unknown variables or assumptions
made in the assessment must be clearly stated and discussed. The extent to which the
limitations, if any, of available information may influence the conclusions of the
environmental assessment must be discussed.

The Proponent must ensure that the PER assesses compliance of the action with
principles of Ecological Sustainable Development as set out in the EPBC Act, and the
objects of the Act at Attachment 1. A copy of Schedule 4 of the EPBC Regulations, -
Matters to be addressed by draft public environment report and environmental impact
statement is at Attachment 2.

2 FORMAT AND STYLE

The PER must comprise three elements, namely:
. the executive summary;
. the main text of the document, and

PER Guidelines — Tarkine Forest Drive 2
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. appendices containing detailed technical information and other information that
can be made publicly available.

The guidelines have been set out in a manner that may be adopted as the format for
the PER. This format need not be followed where the required information can be more
effectively presented in an alternative way. However, each of the elements must be
addressed to meet the requirements of the EPBC Act and Regulations.

The PER must be written so that any conclusions reached can be independently
assessed. To this end all sources must be appropriately referenced using the Harvard
standard. The reference list must include the address of any Internet “web” pages used
as data sources.

The main text of the PER must include a list of abbreviations, a glossary of terms and
appendices containing:

. a copy of these guidelines;

. a list of persons and agencies consulted during the preparation of the PER,;

. contact details for the Proponent; and

. the names of the persons involved in preparing the PER and work done by each of
these persons.

Maps, diagrams and other illustrative material must be included in the PER. The PER
must be produced on A4 size paper capable of being photocopied, with maps and
diagrams on A4 or A3 size and in colour where possible.

The Proponent must consider the format and style of the document appropriate for
publication on the Internet. The capacity of the website to store data and display the
material may have some bearing on how the document is constructed.

PER Guidelines — Tarkine Forest Drive 3
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SPECIFIC CONTENT

1 GENERAL INFORMATION
This must provide the background and context of the action including:

(@)
(b)
(c)
(d)

(e)
(f)

(9)
(h)

the title of the action;
the full name and postal address of the designated Proponent;
a clear outline of the objective of the action;

the location of the action (including maps of the locations of all supporting
infrastructure such as quarries, access tracks and temporary storage facilities) ;

the background to the development of the action;

how the action relates to any other actions (of which the Proponent should
reasonably be aware) that have been, or are being, taken or that have been
approved in the region affected by the action, including current and anticipated
linking road works or transport routes);

the current status of the action; and
the consequences of not proceeding with the action.

2 DESCRIPTION OF THE ACTION

In relation to the requirement to describe all components of the action, all construction
and operational components of the action, where known or able to be predicted, must
be described in detail. This includes date or time period over which construction will
take place, exact dimensions of structures to be built and materials, equipment and
machinery to be used.

The components of the action addressed in the above information must include (but not
be limited to) specifications or details of:

(@)

(b)

(€)

(d)

(e)

PER Guidelines — Tarkine Forest Drive

road dimensions and structure for all sections of the road, including details of
sealed surface, verge, batters, embankment and road corridor clearance, along
with specific design elements such as traffic speed controls, barriers, design
features to minimise roadkill, etc;

all watercourse crossings requiring additional infrastructure works, including bridge
works, culverts, embankments, temporary in-stream barriers and flow diversion
structures;

service facilities developed in conjunction with the road route such as parking
bays, toilets, access tracks, viewing platforms, camping and picnic facilities;

water quality monitoring and management programs, including erosion, sediment
and runoff controls, water quality testing and other measures to maintain or
enhance aquatic habitats in the vicinity of the road route;

any proposed additional development sites or support facilities not addressed in
the referral, such as quarry operations to support the construction and
maintenance of the upgraded road, additional access tracks to adjoining
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recreational sites such as side tracks to Dempster Lookout and Milkshake
Reserve;

() indicative details of supporting infrastructure for construction and road operations,
such as machinery storage areas, access tracks, work or office sheds, wash down
facilities, additional water, sewage, drainage and electricity facilities and
associated installation works;

(g) waste management arrangements, including storage and disposal of fuels,
chemicals and other waste products during construction and ongoing use of the
road; and

(h) details of the induction provided to workers, particularly in relation to potential
impacts on threatened species.

3 FEASIBLE ALTERNATIVES
Any feasible alternatives to the action to the extent reasonably practicable, including:
(a) if relevant, the alternative of taking no action;

(b) a comparative description of the impacts of each alternative on the NES matters
protected by controlling provisions of Part 3 of the EPBC Act for the action,
including alternative road design options for areas of known risk to listed
threatened species ; and

(c) sufficient detail to make clear why any alternative is preferred to another.

Short, medium and long-term advantages and disadvantages of the options must be
discussed.

4 DESCRIPTION OF THE ENVIRONMENT AND MATTERS OF NES

A description of the environment of the proposed road upgrade route and the
surrounding areas that may be affected by the action, including listed threatened
species and ecological communities that are likely to be present in the vicinity of the
road route, including but not limited to:

o Sarcophilus harrisii - Tasmanian Devil (Endangered);
o Dasyurus maculatus maculates - Spotted-tail Quoll (Vulnerable);
o Caladenia dienema - Windswept Spider-orchid (Critically Endangered);

. Corunastylis brachystachya (also known as Genoplesium brachystachyum) -
Shortspike Midge-orchid (Endangered);

o Diuris lanceolata - Snake Orchid — also known as Large Golden Moths
(Endangered);

o Prasophyllum favonium - Western Leek-orchid (Critically Endangered);
. Prasophyllum secutum - Northern Leek-orchid (Endangered);

o Pterostylis rubenachii - Arthur River Greenhood (Endangered);

o Pterostylis cuculata subsp. Cucullata — Leafy Greenhood (vulnerable);
o Aquila audax fleayi — Wedge-tailed Eagle (Tasmanian) (Endangered);

o Astacopsis gouldi — Giant Freshwater Crayfish (Vulnerable);

PER Guidelines — Tarkine Forest Drive 5
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o Ceyx azureus subsp. Diemenensis - Tasmanian Azure Kingfisher (Endangered);
o Oreisplanus munionga larana - Marrawah Skipper (Vulnerable).
In relation to these species the following must be addressed:

(&) information on the abundance, distribution, ecology and habitat preferences of the
species or communities;

(b) discussion of the known threats to the species or community, with reference to
threats posed by the proposed action;

(c) maps identifying all known occurrences of the species or community and potential
habitat for the species;

(d) details of surveys for these species and their habitat in the vicinity of the proposed
action, including details of survey effort, timing, location and methodologies for
studies and surveys undertaken and the regional status, population size and
distribution within the area surrounding the proposed action identified for these
species;

(e) for all species that are considered unlikely to be impacted by the proposed action,
but for which apparently suitable habitat is present and could be impacted by the
proposed action, detailed information to demonstrate that impacts on the species
are unlikely to occur; and

(f)  discussion of the potential impacts on the above species of pest species, disease
and fire outbreaks generated by the proposed action.

Consideration of each species must have regard to any recovery plan prepared by the
Commonwealth, Tasmanian or other state government, in relation to the species, and
any publicly available policy statement prepared by the department in relation to the
species.

5 RELEVANT IMPACTS

The PER must include a description of all of the relevant impacts during the
construction and operational phases of the action. The following information must be
provided:

. a detailed assessment of the nature and extent of the likely short-term and long-
term relevant impacts;

. a statement whether any relevant impacts are likely to be unknown, unpredictable
or irreversible;

o analysis of the significance of the relevant impacts; and

. any technical data and other information used or needed to make a detailed
assessment of the relevant impacts.

Consideration of impacts must not be confined to the immediate areas surrounding the
upgraded road corridor but must also consider the potential of the proposed action to
impact on areas of the broader Tarkine region and adjoining areas that are likely to
contain matters of NES.
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Consideration of potential impacts must encompass direct and indirect, facilitated and
cumulative impacts.

Indirect impacts are impacts that are not a direct result of the project but to which the
proposed action contributes. They may include offsite or downstream impacts such as
impacts on downstream hydrology and water quality, spread of pests and diseases or
changes in species foraging, breeding and movement patterns.

Facilitated impacts are impacts resulting from the actions of third parties that are
facilitated by the proposed action, such as increased road traffic or tourist and
recreational activities facilitated through the upgrading of road infrastructure.

Cumulative impacts are impacts of the proposed action in combination with other past,
present and reasonably foreseeable future actions (both related and unrelated), such as
the increased threat of road kill and habitat disturbance generated from additional
development and activities in the surrounding area.

In relation to direct impacts of the proposed action, the discussion must include (but not
be limited to) assessment of:

(a) the direct loss of vegetation and terrestrial habitat from construction activities such
as road work, bridge work, development of supporting infrastructure such as car
parks, toilets and picnic areas;

(b) the changes to aquatic habitat in the vicinity of the road corridor and at water
crossings from construction activities, including changes to water quality,
hydrology, in-stream habitat and movement corridors for aquatic species; and

(c) noise, lighting and other disturbance effects during construction activities,
including potential disruption to foraging, breeding and hunting activities.

In relation to indirect or facilitated impacts by the proposed action, the discussion must
include (but not be limited to) assessment of:

(a) potential for the proposed road upgrade to act as vector for the spread of the Deuvil
Facial Tumour Disease (DFTD), including characteristics of local Tasmanian Deuvil
populations, the extent and rate of spread of DFTD, means of DFTD transfer, risks
of DFTD spread posed by construction activities and ongoing use of the road
route, likely higher risk points along the road route for DFTD incursion and the
basis for calculating risks of DFTD spread. The analysis must investigate the level
of certainty in the information provided,;

(b) wildlife road mortality threats, including details of expected changes in traffic
conditions, areas of likely impact, temporal impacts (daily and seasonal), species
most at risk, basis for calculating impacts (including reference to studies on-site
and other areas), disruption to wildlife foraging and movement patterns;

(c) changes in human activity in the area due to use of the upgraded road route,
including details of projected tourist numbers (and methods for calculating
numbers), changes in the types of traffic and road use in the area, likely future
developments in the vicinity of the road route, expected impacts on vegetation
communities and native species habitats, increased risk of poaching of listed
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(d)

(e)

(f)
(9)

species, increased risk of environmental damage from increased off-road
activities;

risks of the introduction and spread of pathogens such as Phytophthora
cinnamomi and Myrtle wilt caused by fungus Chalara australis;

risks of the introduction and spread of exotic predators and non-native competitors
such as the European Fox;

risks of the introduction and spread of weed species; and
risks of the increased incidence of fire.

6 PROPOSED SAFEGUARDS AND MITIGATION MEASURES

The PER must provide information on proposed safeguards and mitigation measures to
deal with the relevant impacts of the action. Specific and detailed descriptions of
proposed measures must be provided and substantiated, based on best available
practices and must include the following elements:

(@)

(b)

(c)

(d)

PER Guidelines — Tarkine Forest Drive

a consolidated list of mitigation measures proposed to be undertaken to prevent,
minimise or compensate for the relevant impacts of the action, including:

o a description of proposed safeguards and mitigation measures to deal with
relevant impacts of the action, including mitigation measures proposed to be
taken by State governments, local governments or the Proponent;

o assessment of the expected or predicted effectiveness of the mitigation
measures;

e any statutory or policy basis for the mitigation measures;

e the cost of the mitigation and ongoing management measures and the
resources available to meet these costs; and

o the name of the agency responsible for endorsing or approving each
mitigation measure or monitoring program;

details of the structure and content of management plans proposed for the
continuing management of relevant impacts of the action on matters of NES,
including indicative construction and operational environmental management
plans, flora and fauna management plans, disease and pest management plans,
roadkill monitoring and mitigation plans (including specific measures to avoid or
minimise wildlife road mortalities) and water quality plans, along with a schedule
for the development and approval of these plans;

details of ongoing research and monitoring programs to support an adaptive
management approach and determine the effectiveness of the proposed mitigation
measures (including evaluation of projects in the surrounding area using related
mitigation approaches, such as the sealing of the Marrawah to Arthur River Road
project);

details of arrangements and resources provided to ensure compliance with
measures to mitigate impacts, such as control of traffic speed, prevention of
poaching and inappropriate off-road access, restricting fire outbreaks, minimising
vehicle and human spread of soil and disease; and
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(e) details of contingency arrangements for events that may impact on matters of
NES, particularly in relation to unexpected or uncertain impacts of the spread of
DFTD and increased wildlife road mortality.

Any management plans, surveys and monitoring programs (dealing with matters of
NES) that have already been completed, along with any supporting documentation on
matters of NES determined, suspected or thought to be present, must be attached to
the PER as appendices.

Where impacts on matters of NES cannot be avoided or mitigated, the PER must
provide a description of any strategies proposed to offset (compensate for) those
impacts. The proposed strategies must have regard to any relevant publicly available
guidance issued by the department in relation to offsets, and in particular must:

a) demonstrate how they will achieve long-term conservation outcomes;

b) have regard to the nature, scale and intensity of the impacts of the proposed
action on the site; and

c) consider the approach of the relevant state or territory.

7 OTHER APPROVALS AND CONDITIONS

The PER must include information on any other requirements for approval or conditions
that apply, or that the proponent reasonably believes are likely to apply, to the proposed
action. This must include:

(a) details of any local or State Government planning scheme, or plan or policy under
any local or State Government planning system that deals with the proposed
action, including:

¢ what environmental assessment of the proposed action has been, or is being,
carried out under the scheme, plan or policy; and

o how the scheme provides for the prevention, minimisation and management
of any relevant impacts;

(b) a description of any approval that has been obtained from a State, Territory or
Commonwealth agency or authority (other than an approval under the EPBC Act),
including any conditions that apply to the action;

(c) a statement identifying any additional approval that is required; and

(d) a description of the monitoring, enforcement and review procedures that apply, or
are proposed to apply, to the action.

8 CONSULTATION

Include details of any consultation about the action, including:

(&) any consultation that has already taken place;

(b) proposed consultation about relevant impacts of the action, including consultation
with relevant experts on the threatened species listed in section 4;

(c) if there has been consultation about the proposed action, any documented
response to, or result of, the consultation; and
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(d) identification of affected parties, including a statement mentioning any
organisations or communities that may be affected and describing their views. This
includes the relevant Save the Tasmanian Devil Program managers and
researchers, with details provided in the PER on any of the Program's
developments in relation to Tasmanian Devil mortalities and the resultant
implications for the proposed action.

9 ENVIRONMENTAL RECORD OF PERSON PROPOSING TO TAKE THE ACTION

The information provided must include details of any proceedings under a
Commonwealth, State or Territory law for the protection of the environment or the
conservation and sustainable use of natural resources against:

(a) the person proposing to take the action; and

(b) for an action for which a person has applied for a permit, the person making the
application.

Also include in the PER any details of the Proponent’s environmental policy and
planning framework.
10 ECONOMIC AND SOCIAL MATTERS

The economic and social impacts of the action, both positive and negative, must be
analysed. Matters of interest may include:

(a) details of any public consultation activities undertaken, and their outcomes;

(b) projected economic costs and benefits of the project, including the basis for their
estimation through cost/benefit analysis or similar studies;

(c) employment opportunities expected to be generated by the project (including
construction and operational phases);

(d) details of changes to public access to the area and surrounding regions arising
from the road development;

(e) implications for tourism activities (both existing and projected) in the region; and

() any monitoring programs to monitor ongoing changes to economic and social
characteristics potentially affected by the proposed action.

Economic and social impacts must be considered at the local, regional and national
levels. Details of the relevant cost and benefits of alternative options to the proposed
action, as identified in section 3 above, must also be included.

11 INFORMATION SOURCES PROVIDED IN THE PER/EIS

For information given in a draft PER, the draft must state:

(a) the source of the information;

(b) how recent the information is;

(c) how the reliability of the information was tested; and

(d) what uncertainties (if any) are in the information.
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12 CONCLUSION

An overall conclusion as to the environmental acceptability of the proposal must be
provided, including discussion on compliance with principles of ESD and the objects
and requirements of the EPBC Act. Reasons justifying undertaking the proposal in the
manner proposed must also be outlined.

Measures proposed or required by way of offset for any unavoidable impacts on NES
matters, and the relative degree of compensation, must be restated here.

PER Guidelines — Tarkine Forest Drive
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ATTACHMENT 1

THE OBJECTS AND PRINCIPLES OF THE
ENVIRONMENT PROTECTION AND BIODIVERSITY CONSERVATION ACT 1999
SECTIONS 3 AND 3A

3 Objects of the Act

(a) to provide for the protection of the environment, especially those aspects of the
environment that are matters of national environmental significance;

(b) to promote ecologically sustainable development through the conservation and
ecologically sustainable use of natural resources;

(c) to promote the conservation of biodiversity;

(d) to promote a co-operative approach to the protection and management of the
environment involving governments, the community, land-holders and indigenous
peoples;

(e) to assist in the co-operative implementation of Australia's international
environmental responsibilities;

(f) to recognise the role of indigenous people in the conservation and ecologically
sustainable use of Australia's biodiversity; and

(g) to promote the use of indigenous peoples' knowledge of biodiversity with the
involvement of, and in co-operation with, the owners of the knowledge.

3A Principles of Ecologically Sustainable Development

The following principles are principles of ecologically sustainable development.

(a) Decision-making processes should effectively integrate both long-term and short-
term economic, environmental, social and equitable considerations.

(b) If there are threats of serious or irreversible environmental damage, lack of full
scientific certainty should not be used as a reason for postponing measures to
prevent environmental degradation.

(c) The principle of inter-generational equity — that the present generation should
ensure that the health, diversity and productivity of the environment is maintained or
enhanced for the benefit of future generations.

(d) The conservation of biological diversity and ecological integrity should be a
fundamental consideration in decision-making.

(e) Improved valuation, pricing and incentive mechanisms should be promoted.
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ATTACHMENT 2

MATTERS THAT MUST BE ADDRESSED IN A PER AND EIS
(SCHEDULE 4 OF THE EPBC REGULATIONS 2000)

1 General information

1.01 The background of the action including:

(a) the title of the action;

(b) the full name and postal address of the designated Proponent;
(c) a clear outline of the objective of the action;

(d) the location of the action;

(e) the background to the development of the action;

(f) how the action relates to any other actions (of which the Proponent should
reasonably be aware) that have been, or are being, taken or that have been
approved in the region affected by the action;

(9) the current status of the action; and
(h) the consequences of not proceeding with the action.

2 Description
2.01 A description of the action, including:
(a) all the components of the action;

(b) the precise location of any works to be undertaken, structures to be built or
elements of the action that may have relevant impacts;

(c) how the works are to be undertaken and design parameters for those
aspects of the structures or elements of the action that may have relevant
impacts;

(d) relevant impacts of the action;

(e) proposed safeguards and mitigation measures to deal with relevant impacts
of the action;

(f) any other requirements for approval or conditions that apply, or that the
Proponent reasonably believes are likely to apply, to the proposed action;

(9) to the extent reasonably practicable, any feasible alternatives to the action,
including:
(i) if relevant, the alternative of taking no action;

(i) a comparative description of the impacts of each alternative on the
matters protected by the controlling provisions for the action; and
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(iii) sufficient detail to make clear why any alternative is preferred to
another;

(h) any consultation about the action, including:

(i) any consultation that has already taken place;
(if) proposed consultation about relevant impacts of the action; and

(iin) if there has been consultation about the proposed action — any
documented response to, or result of, the consultation; and

(i) identification of affected parties, including a statement mentioning any
communities that may be affected and describing their views.

3 Relevant impacts

3.01 Information given under paragraph 2.01(d) must include

(a) a description of the relevant impacts of the action;

(b) a detailed assessment of the nature and extent of the likely short term and
long term relevant impacts;

(c) a statement whether any relevant impacts are likely to be unknown,
unpredictable or irreversible;

(d) analysis of the significance of the relevant impacts; and

(e) any technical data and other information used or needed to make a detailed
assessment of the relevant impacts.

4 Proposed safeguards and mitigation measures

4.01 Information given under paragraph 2.01(e) must include:

(a) a description, and an assessment of the expected or predicted effectiveness
of, the mitigation measures;

(b) any statutory or policy basis for the mitigation measures;
(c) the cost of the mitigation measures;

(d) an outline of an environmental management plan that sets out the
framework for continuing management, mitigation and monitoring programs
for the relevant impacts of the action, including any provisions for
independent environmental auditing;

(e) the name of the agency responsible for endorsing or approving each
mitigation measure or monitoring program; and

(f) a consolidated list of mitigation measures proposed to be undertaken to
prevent, minimise or compensate for the relevant impacts of the action,
including mitigation measures proposed to be taken by State governments,
local governments or the Proponent.

5 Other Approvals and Conditions
5.01 Information given under paragraph 2.01(f) must include:
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(a) details of any local or State government planning scheme, or plan or policy
under any local or State government planning system that deals with the
proposed action, including:

(i) what environmental assessment of the proposed action has been, or is
being carried out under the scheme, plan or policy; and

(i) how the scheme provides for the prevention, minimisation and
management of any relevant impacts;

(b) a description of any approval that has been obtained from a State, Territory
or Commonwealth agency or authority (other than an approval under the
Act), including any conditions that apply to the action;

(c) a statement identifying any additional approval that is required; and

(d) a description of the monitoring, enforcement and review procedures that
apply, or are proposed to apply, to the action.

6 Environmental record of person proposing to take the action

6.01 Details of any proceedings under a Commonwealth, State or Territory law
for the protection of the environment or the conservation and sustainable
use of natural resources against:

(a) the person proposing to take the action; and

(b) for an action for which a person has applied for a permit, the person making
the application.

6.02 If the person proposing to take the action is a corporation — details of the
corporation’s environmental policy and planning framework.

7 Information sources

7.01 For information given the PER/EIS must state:

(a) the source of the information; and

(b) how recent the information is; and

(c) how the reliability of the information was tested; and

(d) what uncertainties (if any) are in the information.
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Appendix F

Tarkine Drive - vertebrate carnivore assessment forum

Ref: HB0O9080HO001 PER Tarkine Drive 33P Rev B/DL/CL/jw



Tarkine Drive - Vertebrate Carnivore Assessment Forum
Forum Notes

Hadleys Hotel - 22 July 2009

Event: Tarkine Drive - Carnivore Assessment Forum

Date/time: 22 July 2009, 0900-1230

Attendees
e Randy Rose (retired academic from the School of Zoology at the University of Tasmania)

o Barrie Wells (Veterinarian)

e Chloe Lucas (Roadkill Network)

o Clare Hawkins (Threatened Species Zoologist, DPIPWE)

¢ Nick Mooney (Section Head, Wildlife Monitoring and Management, DPIPWE)

e David Pemberton (Threatened Species Section, DPIPWE)

e Andrew Sharman (Program Manager, Save the Tasmanian Devil Program, DPIPWE)

¢ Rodrigo Hamede (PhD student, “Contact Networks in Wild Tasmanian Devils: Social Behaviour &
Devil Facial Tumour Disease™)

¢ Shannon Troy (PhD student “Landscape Ecology of the Tasmanian Spotted-Tailed Quoll™)

¢ Phil Cantillon (Tarkine Drive Project Director, DIER)

¢ Andrew North (Ecologist, North Barker, for P&S)

e Karen Ziegler (Ecologist, North Barker, for P&S))

¢ Menna Jones (Scientific Advisor, Save the Tasmanian Devil Program, DPIPWE)

¢ Andrew Harvey (Senior Natural Values Assessment Officer, Development and Conservation
Assessment Section, DPIPWE)

e Gar Foong (Tarkine Drive Project Manager, DIER)

¢ Raymond Brereton (Senior Ecologist, Hydro Consulting, for P&S)

¢ Gavan Banks - Senior Project Engineer - Roads (Pitt & Sherry)

¢ Brian Williams - Principal Engineer Road Design (Pitt & Sherry)

Apologies: Dion Lester (Pitt & Sherry)

Facilitator: Timothy Phillips (Resonance Sustainability Services, for P&S)

NB: The following are summary notes of key discussion points from the Forum. They are not
intended to be a verbatim record of discussions. They have been prepared based on the notes taken
by the facilitator and members of the fauna/flora assessment project team. Furthermore, the
views expressed in these notes are not necessarily those of the Tasmanian Government.
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1.

Tarkine Drive - Vertebrate Carnivore Assessment Forum
Forum Notes

Hadleys Hotel - 22 July 2009

Background and welcome

Group was welcomed by the facilitator, who also explained his role, i.e. keeping group on
track, following agenda, ensuring all attendees were given opportunity to speak etc.

It was noted that this is a controversial project with many divergent views and that attendance
at this forum does not necessarily imply support for the project.

The forum objectives were presented and discussed.

Provide attendees a briefing on the status of the Tarkine Drive assessment project, with
particular reference to the assessment of impacts on vertebrate carnivores.

Provide update on preliminary field work undertaken by North Barker within study area
Identify and discuss information/ data requirements and sources for the assessment

Identify and discuss potential issues and impacts regarding roadkill - priority areas,
methodology, designs and treatments

Identify and discuss potential issues and impacts regarding devil facial tumour disease

The program was revisited. There were no major questions or comments regarding the workshop
objectives or program.

2.

Introductions

All attendees were asked to introduce themselves and identify a specific issue they would like
discussed at the forum. Issues raised included:

Additional information about the project

Role of the Tasmanian Devil program in this process and identify the existing relevant
information as well as information gaps

How animals use the landscape and roads

The need for a facts and evidence based assessment

Impact of vehicle speed

Increase understanding of the traffic information, both existing and proposed
Fauna assessment

Just here to listen and learn

Identify the potential increase risk regarding Devil Facial Tumour Disease (DFTD)
What is the existing road network?

Impact of road on quoll

What is unique or different regarding NW devils

Strong informative process

Conflict between user expectations and mitigation
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Tarkine Drive - Vertebrate Carnivore Assessment Forum
Forum Notes

Hadleys Hotel - 22 July 2009

e DFTD
e Traffic information and roadkill
e Mitigation strategies

e Transferable outcomes, i.e. improved roadkill mitigation across road network

3. Project overview — Phil Cantillon (DIER)

Road will be built in three stages

e Stage 1. West Coast
¢ Stage 2. Middle section
¢ Stage 3. Wynyard section

The West Coast section of the road will have a 6 m pavement width with a 0.5 m verge on either
side of the road.

The Wynyard section will a 4 m pavement width with a 0.75 m verge on either side of the road.
Of the $23 million budget for the road, $2.5 million is allocated to tourism infrastructure.
An understanding of the existing road use is critical to the assessment, including:

¢ Amount of use
¢ Nature of the use (e.g. forestry contractors, mining contractors, tourists)

Route and design as described is just a starting point, there is the possibility that it may change as
new information comes in.

It is intended to seal the entire route.

Q. Why the Southern Spur?

A. There is access to a trig station with significant views, as well as a starting point for a walk into
Tarkine Falls.

Q. What are the actual traffic volumes?

A. We are gathering that information and have a report in preparation.

4. Andy North — The current status of the assessment process

The three handouts (maps) were mentioned and discussed (see attached).

North Barker are using TASVEG to describe the habitats within the study area along with Forestry
Tasmanian Pl typing, other API and ground truthing.
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Tarkine Drive - Vertebrate Carnivore Assessment Forum
Forum Notes

Hadleys Hotel - 22 July 2009

Land use within the study area will also be described, existing and potential.
The study area covers 500 m either side of the road.

The difficulty of obtaining abundance data on devils and quolls was then discussed. In one study, 2
months of trapping had captured 15 spotted-tailed quolls and 137 Tasmanian devils, another study
had trapped 22 spotted-tailed quolls over a year.

It was noted that quolls inhabit a range of habitats and that the highest densities had been found in
coastal scrub.

It was suggested that walking the road verges to look for signs (scats, tracks) of devils and quolls
would give some indication of presence/absence, which may help to identify areas of activity along
the road.

Other sources of data included the RFA report “Preliminary assessment of distribution and habitat
associations of the spotted-tailed quoll and eastern quoll in Tasmania” Jones, M.E., and Rose R.
(1997).

5. Road kill - facilitated discussion

There was discussion about the value of having traffic data prior to construction. The projection for
traffic volumes after construction, when all components of the road have been completed including
tourist infrastructure, is in the order of 100,000 vehicles per year. It was noted that this was an
estimate at the higher end.

It was noted that it is not only the volume of traffic that is important but also the type of traffic
and it was necessary to measure the different types of traffic and when the use the road (e.g.
forestry workers compared with tourist traffic).

Traffic variables to measure before and after construction of the road:

type of traffic (e.g. forestry workers, tourists, locals, mining workers)
time of day of vehicle movements

traffic volume

vehicle speed

The main risk periods for roadkill are dawn and dusk. The main risk factors for roadkill are where
the traffic is local and commercial as evidenced by the Cradle Mountain road upgrade (Jones, M.E.
2000. Road upgrade, road mortality and remedial measures: impacts on a population of eastern
quolls and Tasmanian devils. Wildlife Research 27:289-296) and the Arthur River road upgrade
(Landscape impressions. 2008. Assessment Report: Arthur River Road EPBC Decision 2003/90.
Report to Circular Head Council).

The “Warren Report” that DIER has had prepared has some data on current traffic use of roads
within the study area.

Monitoring of roadkill impacts post upgrade / construction of the Tarkine Road will be required to
mitigate potential roadkill hotspots.

Q.Is this the final route?

A. More or less +/- 150 metres (depending on site specific conditions)
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Tarkine Drive - Vertebrate Carnivore Assessment Forum
Forum Notes

Hadleys Hotel - 22 July 2009

5.1 Discussion on EPBC Assessment

The EPBC assessment of the proposed action will be about the change in use of the existing roads
and new sections and the impact of the consequential impacts resulting from the change in use,
i.e. the change in the risk profile of the road resulting from the:

e the increase in traffic volumes

¢ the increase in road use from other activities (e.g. forestry and mining)

e increase in traffic speed

The assessment will to require a description of the baseline traffic profile and a description of the
change to the projected traffic profile following the construction of the road.

5.2 Roadkill continued

A risk profile of factors contributing to road kill are identified in Hobday, A. J. and Minstrell, M.L.

2008. Distribution and abundance of roadkill on Tasmanian highways: human management options.
Wildlife Research 35: 712-716.

M. Jones (unpublished data from a study on Class C roads on the east coast of Tasmania) has
identified predictors of road Kill:

¢ visibility (poor straight line visibility resulted in increased roadkill)

¢ roadside barriers (e.g. fences and cuttings); (the presence of roadside barriers which prevented
animals from getting off the road increased roadkill)

e escape routes (runways);

e increased traffic speed

A combination of features can increase the risk of roadkill. It was noted that a higher incidence of
roadkill was observed in the inside of corners especially when associated with grassy habitats that
attract herbivores.

6.  Devil Facial Tumour Disease (DFTD)
6.1 Extentof DFTD

The western most occurrence of DFTD is at Upper Natone and Surrey Hills, however this is not a
definitive boundary and this data is 12 months old.

The Program will be undertaking a new round of monitoring on the “front” in September and
October

The identification of DFTD relies on gross pathology. Disease front monitoring is based on clinical
testing. There is no pre-clinical test available yet. The development of a pre-clinical test is
currently underway and trials are happening however, it is unlikely to be available until September
or October at the earliest if it proves to be viable.

The disease front is not a straight line and “fingers” of the disease can occur following particular
landscape features, for example as it moves up valleys. The disease could be further west of the
current known localities.
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Tarkine Drive - Vertebrate Carnivore Assessment Forum
Forum Notes

Hadleys Hotel - 22 July 2009

On average, the current rate of DFTD spread is estimated to be 7 km/year. Although, there have
been instances of spread at higher rates some local areas of up to 50 km/year.

There have been no local extinctions as a result of the disease. However, in the north east the devil
population is at a very low level. It has declined signficiantly and the age structure of the
population has changed. There are no animals over two years old. It is thought that in the northeast
the disease has been 100% fatal. There is evidence that animals are breeding much earlier due to a
combination of reasons including greater availability of food, denning habitat and lack of sexual
suppression of young females that normally would have been living with their mothers for longer.
When a population is very low stochastic events may impact severely on remaining animals.

It is inevitable that the disease will get into the north west, it is just a matter of when.

6.2 DFTD and Roadkill

Roadkill then becomes a much greater threat because of declining population levels. Roadkill could
have a significant impact in the north west after the disease arrives.

If there is road kill monitoring it is essential that it is related to local devil or quoll population
densities to assess the impact on these populations. The background populations may be slowly
decreasing while roadkill remains at static levels for a period.

The paper by “McCallum, H., D. M. Tompkins, M. Jones, S. Lachish, S. Marvanek, B. Lazenby, G.
Hocking, J. Wiersma, and C. Hawkins. (2007) Distribution and impacts of Tasmanian devil facial
tumor disease. EcoHealth 4(3): 318-325" has the most up to date published information on the
distribution and impact of the disease.

6.3 Different genetic provenance

There is evidence that the north west devil population is a different genetic provenance. Therefore
DFTD may have a different impact on this population, mortality rates may be lower.

The pinch point for the genetic separation is at Mawbanna. The devil genetic provenance starts to

change at about Devonport. There is a grey zone in the genetic provenance from Devonport to
Stanley.

6.4 General discussion
The rate of the spread of DFTD will affect the nature of the response from the Devil Task Force. If
there is an opportunity for DFTD to leap frog into new areas this would have a major impact on the
Devil Disease Program.

Need a landscape context for the road as adjoining landuse could also impact devil movement.
Therefore it is necessary to know forestry three and ten year plans.

There was a discussion about the use of roads by devils. Devils are forest and woodland animals
that do not necessarily use roads to move around the landscape. They use runways in forests.

A landscape with many roads does not necessarily increase the home rang of devils. There is
published data on devil movements.

An increase in roadkilled herbivores does not necessarily lead to an increase in devil road kill
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Tarkine Drive - Vertebrate Carnivore Assessment Forum
Forum Notes

Hadleys Hotel - 22 July 2009

6.5 Quolls and roadkill

Spotted-tailed quolls will sometimes use roads but to a lesser degree. Quolls prefer vegetation with
an implicate structure (e.g. wet forest, but also occur in coastal scrub).

There is a predictive model for spotted-tailed quoll occurrence across Tasmania in the RFA report
“Preliminary assessment of distribution and habitat associations of the spotted-tailed quoll and
eastern quoll in Tasmania” Jones, M.E., and Rose R. (1997). However, further work is needed to
define high quality habitat for quolls and devils.

There is little information on how quolls use the landscape (information gap). Questions include:
e How do they move in the landscape?
e Do they use roads?
e Do they use forests?

¢ Do they use coastal scrubs?

6.6 General discussion

The change in the rate of spread of DFTD is related to home range. The Devil Program is
investigating the fencing of a disease free population in north west as a secure population. The
implementation of this project requires information on how devils use the landscape. A study is
planned for the north west at Woolnorth.

The new section of road at the eastern end may promote movement across a possible genetic
barrier comprised of the rainforest in this area. Though this doesn’t seems likely for the high
frequency of devil scats seems on section 9 between the Lyons River and Wynsmith Track.

Is the opening up of the new section of road creating access to a landscape that would normally be
a barrier/potential barrier to devils and will that change the rate spread of DFTD and allow access
to a population that is not yet exposed to the disease.

Mitigation of movement of devils along the new section of road - can the road be fenced to keep
devils out?

7. Roadkill revisited

Need information on traffic and the potential risk of roadkill to design mitigation measures. Some
mitigation features e.g. straighter roads, decrease the value of road for tourist traffic.

The road should be designed for a traffic speed of 60 kmh or less to reduce the incidence of
roadkill.

Road ecology is a large field and there is a range of available information on mitigation measures to
reduce roadkill out there.

Adaptive management will come out of monitoring post construction.

Removal of roadkill herbivores on the Tasman Peninsula has shown to decrease devil road kill.
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Tarkine Drive - Vertebrate Carnivore Assessment Forum
Forum Notes

Hadleys Hotel - 22 July 2009

7.1 Devil dens

Maternity dens are an important resource for devils because they may only have one breeding
attempt in a diseased population. Therefore any impacts on maternity dens from road construction
and operation should be avoided. The location of dens is related to suitable denning habitat
including rock outcrops, rock shelters, fallen large logs, and large tree root bowls.

A den survey is recommended for the new road construction. The survey area should be 30-50 m??
either side of the road. (There did not appear to be consensus on the survey area and we may need
to go back to the Threatened Species Section and the Development and Conservation Assessment
Section of DPIPWE for advice).

Roadside walks are recommended to identify hotspots for devil and quoll activity.

7.2 General discussion

The impacts on devil and quoll populations of roadkill can/could lead to local extinction in some
circumstances where the population is already impacted by roadkill.

A study on the Freycinet Peninsula (Jones unpublished data) found that in a 12 month period 20% of
the devil population was removed due to roadkill. The removal of roadkill herbivores from the road
reduced the incidence of roadkill.

The Freycinet devil population was able to sustain this 20% loss without significant impact on the
overall population. However, in the presence of DFTD this loss is unlikely to be sustainable.

It was recommended that a snapshot of the current incidence of roadkill is obtained based on the
current levels of vehicle use. This information may be available from DIER and Forestry Tasmania.

It was suggested that overall best practice would be to mitigate the level of roadkill across the
landscape within the study area by addressing the issue of traffic movements at night. This
approach would require the involvement of Forestry Tasmania and other road users.

This landscape scale approach to mitigating roadkill may result in lowering the incidence of roadkill
below current levels. This approach is unlikely to be considered an offset for the action in the EPBC
assessment

Other threatened species within the study area that need to be addressed in the impact assessment
included the grey goshawk and the wedge-tailed eagle

The induction of contractors with regard to roadkill should be included in the environmental
management plans for the construction and operation of the road. Construction /Maintenance of
the road could stipulate travel in daylight hours.

The road design should consider the road design speed, visibility and the different classes of use.
The road should be designed for low speeds, however, there is limited information on designing low
speed roads as existing standards and guidelines focus on performance issues associated with the
road, and road safety.

There is some evidence that road pavement colour can influence the incidence of roadkill. Pale
road surfaces may reduce road kill because animals are more visible on a lighter surface compared
to a dark surface where they tend to blend in particularly at night.
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Tarkine Drive - Vertebrate Carnivore Assessment Forum
Forum Notes

Hadleys Hotel - 22 July 2009

8. Conclusion

The road designers, scientific team and project sponsors were asked for some concluding
comments:

Speed is obviously an issue, as well as the types of use

There are limited design guidelines for lower speed roads, a real gap
Impact of colour will be looked at further

We need to know who will be driving this at night.

Attendees were advised that notes of the forum would be written up and distributed in the next
few weeks. Members of the assessment team are likely to contact attendees for clarifications
and/or additional information.

Attendees were thanked for coming along and invited to stay for a light lunch.

END NOTES
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Appendix G

Roadkill survey area 2009/2010 map

Ref: HB0O9080HO001 PER Tarkine Drive 33P Rev B/DL/CL/jw
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Appendix H

Roadkill counts

Ref: HB0O9080HO001 PER Tarkine Drive 33P Rev B/DL/CL/jw
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Attachment — technical analysis details

Background

The project is based upon the design for the BACI (Before-After, Control-Impact) design specified
in the internal design document “Tarkine Forest Drive — Monitoring design for road kill risk
mitigation reduction measures” (Docld: PITBACIR20111219).

Of note is that the treatments are randomly chosen from natural pairs. This is a very rare
situation in ecological studies. It enables the distinct benefit of providing some surety that any
changes detected are due to the treatments applied and not due to the individual specifics of an
individual site.

For this study, we note that the “sites” being monitored are sections of road 3kms long. The
reason behind this is that one must monitor sections of road around the applied treatment in
order to generate enough data to be meaningful, and to see patterns.

The distance selection was done in the design document. It was specified to be 1500 metres up

and down the road from each potential mitigation point. There is no claim that the mitigation will
be active, or have an effect, for such a radius. However, if a study radius were selected after the
implementation of mitigation measures, then there would be no meaningful confidence values in
the findings. In deference to this simple fact, the study radii were selected beforehand (based on
a measure of the scale of “clustering” of road kill events).

Such an g priori specification means that the effect size measured is intimately linked to the scale
of the study radii. However, one must be mindful that selecting too great a radius will reduce the
effect size (reducing our power of detection of any real impact) and selecting too small a radius
will generate too small a sample size, again reducing our ability to quantify a difference.
Ultimately, the radius of the impact need only be considered in the instance where no impact of
the mitigation is found.

Finally, as is also outlined in the design document, specifying the location of the treatments and
determining their efficacy was based upon the expected total amount of road kill. This is due only
to the need to generate enough physical data to determine an impact. Initial studies determined a
correlation between the numbers of Tasmanian Devil (the species of interest) and the overall road
kill, implying that mitigation shown to be effective in reducing overall road strikes is likely to also
reduce those of the Tasmanian Devil.

To accommodate this, the analysis of efficacy is performed using data for all species. However,
data for the Tasmanian devil alone is also reported, for completeness.

Commercial-in-Confidence 21st May, 2012
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Data

The data has been collected according to the design document and is of very high quality. One
outlier (being a single night in a control site after the treatment) has been excluded for excessive
leverage. Its inclusion in the analysis, or otherwise, does not affect the outcome nor conclusions
reached (results were checked with and without it).

The number of nights of data collection is shown in Table 1, noting that there are two pairs of
sites for each (i.e 63 nights each at sites One, Four and Six makes 189 site-nights of Before-
Contraol).

Before | After

>

Control | 189 167

Impact | 189 168

Table 1: Site-Nights of data collection

Visualisation of the treatments

We have treated each night as a replicate of measurement of six separate sections of road. Each
section is simply the radial distance of 1500 metres from the specified point where the mitigation
was applied (or the midpoint for control sites). Within each section, the counts of carcasses are
recorded.

In general, the baseline count between sections may differ due to factors such as road curvature
(sections that are very circuitous will have more lineal metres of road in them than straight
sections). Although the count difference between sections is not consistent, any differences in
time (for a given section) are. It is this difference in time” (before-after) at a given site that we
are interested in for this analysis.

Treated Sites Control Sites

Two  Three Five One Four Six

Before 30 27 4 24 6 3
After 8 21 0 34 6 0
4 4 4 i 4

Table 2 : Raw Counts of detection at each Site

Importantly, all treated sites saw an absolute decline in numbers after the treatment (Table 2).
The Control sites witnessed an increase, a steady hold, and a decrease. These are visualised as
box-whisker plot in Figure 1 below. Rather than the simple counts of Table 2, Figure 1 also allows
some insight into the spread of road-kill detections within the sites.

" Note the excision of one night’s data due to leverage

" Technically, the ratio
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Figure 1: Distribution of nightly road kill counts, before and after mitigation was employed. Sites Two,
Three and Five are the treated sites, and One, Four and Six are their paired control sites.

The upper panels hold the randomly allocated Control sites. Treated sites are in the lower panels.

Clearly, there is a reduction in the number of nights recording carcasses. Site Two has a very
strong effect, with Site Three having less of an impact. Site Five has a very strong absolute
effect (see Table 2), but it is difficult to see on this visual. After treatment, the interquartile range
(the range of road kill counts that 50% of the nights record, shown as the ‘box’ part of the box-
whisker plot) has completely collapsed at Site Two, and halved at Site Three.

The three control sites (upper panels) show no significant change across the treatment dates.

Also of note, looking at the upper panels and the lower panels, we can see that there is very little
difference between the group of treatment sites and the group of controls before. Sites One, Two
and Three were always identified as a higher count sites, which can be seen in the visual clearly.
Site Four, Five and Six were identified as lower count regions, and as with the three higher count
sites, are indistinguishable before the treatment.

The shortcoming of the visual method is the potential for the “noise” existing between the higher
and lower groups to be representative of the reduction we see in the treatments on Sites Two,
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Three and Five. This makes it difficult to determine whether the observed reduction in Table 2
and the lower panels of Figure 1 are merely due to chance variation, and not due to the
placement of the treatment in these road sections.

We examine this possibility using more complex, quantitative methods below.

Formal Testing

The test we use is that of a two factor ANOVA (Analysis of Variance of the Means). The response
variable was the log-transformed road kill count. Table 3 shows the full results from the analysis.

Degrees of Mean
Variation Freedom Square F

|Between Treatments
(Control/iImpact) 0.2399 1 0.2399 2.406
Between Time (Before/After) 0.2476 1 0.2476 2.484
Interaction 0.6092 1 0.6092 6.111
Random 70.68 709 0.0997
Total 7177 712

Table 3: Results of two-factor (Before-After, Control-Impact) ANOVA

In such a system, we have three possible hypotheses we wish to test:
o Ho®: All treatment averages (Control/Impact sites) are equal (see first row in Table 3)
o Ho®: All time averages (Before/After treatment date) are equal (second row)
o Ho®:There are no interactions between treatments and time (third row).

The three possibilities outlined above cover all explanations of possible differences, which is the
benefit of this particular technique. The test looks for differences in the nightly groups of data.

The first hypothesis states that (independently) the average count is the same across Control and
Impact sites. If we can reject this hypothesis, then any detected change can be attributed to the
fact that the sites themselves are different, irrespective of the before/after timeline.

The second hypothesis surmises that there is no difference in the averages of the groups before
and after the implementation date. If we can reject this hypothesis, it would suggest that,
independent of the implementation of a control or mitigation treatment, the averages moved. Any
changes then detected may be attributed to the “Seasonal” difference of “Before” and “After” and
not to the implementation of a treatment.

The third hypothesis is the one that we hope to be able to reject if mitigation has been successful.
It surmises that there is no change in the average when you combine (“interact™) the impact site
definition with the before after timeline. If mitigation has been effective, we expect to find a
significant difference between how the control and impact sites react from before to after the
implementation. If we can reject hypothesis 3, we check that the different behaviour detected is
due neither to a simple time effect (Hypothesis 2) or poor choice of test sites (Hypothesis 1).
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We test the third hypothesis first.

In this case, the F ratio is 6.11, over 1 and 709 degrees of freedom. We can conclude with 99%
confidence that such a ratio is unlikely to arise due to chance alone.

We confidently decide to reject the null hypothesis that the treatments do not interact with time.
This simply means that, the convergence of treatment and date creates a much stronger change
than would be expected through the individual contributions of simply time and site. The
treatments appear to create a strong change that is unlikely to be due to chance.

For completeness, we like to check whether there are potential factors that may lead to a false
conclusion. Issues such as differences in sites’ responses to seasonality, perhaps. These are
checked by testing the first two hypotheses (Table 3).

» We are unable to reject the null hypothesis that Control sites are different to Impact sites
(Ho™). This is the expected outcome, as the sites were chosen randomly from a paired
set, i.e. they were chosen to be the same independent of the treatment. If we had
chosen sites that were fundamentally different, it would appear in this value.

o We are unable to reject the null hypothesis that “before” is the same as “after” in time
(Ho®). Again, this is as we expected. If a seasonal effect had crept into our study, it
would appear in this value.

Conclusions from the ANOVA

Simply put, the ANOVA has excluded from consideration interference from site selection, and
season. It concludes, to 99%6 confidence (p—~0.013), that the interaction of treatment
to placement date is significant. That is, the treatments are effective, and the differences
that we can see in the boxplots are real and not readily attributed to chance, or to factors.

The ANOVA does not provide insight into the size of the effect of mitigation. To do that, we
employ a generalised linear model.
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Final Analysis - GLM

Finally, we can move to the modern test of a Generalised Linear Model. GLMs are more intricate
in their interpretation, but succeed in performing both the visual aid of the boxplot, and
guantifying a difference in treatment effect in one sitting.

The GLM is computationally similar to the ANOVA, but provides an estimate of the effect size
(Table 4). It differs in its parametric assumption, in that the ANOVA assumed a standard count
data distribution, whereas we allow for zero-inflation in the GLM.

A hurdle model was applied®, which allows us to model the response variable in two connected
parts: 1) the probability that there will be no road kill detected in a single night and 2) if road Kkill
is detected, the likely number of detections in an observation. Time (Before or After), Treatment
(Control or Impact) and the interaction of the two were chosen as predictors for both the zero-
count probability and the predicted non-zero count (i.e. the same factors as for the ANOVA).

The parameter values determined by the modelling process suggest that, if road kill is detected,
the average count is constant between all groups (an unsurprising result given the design of the
monitoring program itself). It also suggests that the likelihood of finding zero road kill increases
from Before to After at the Impact sites (but not Control). The full model parameters are
provided for the more technical reader in Table 4, with significant predictors indicated in bold.

Coefficient S.E Z value P value
Estimate

Count model coefficients (truncated Poisson with log link)

Intercept (cluster size) | -0.5482 0.1556 -3.523 <0.01

Zero-inflation model components (Binomial with Log link)

Intercept -1.822 0.1762 -10.341 <0.01
Before -0.2007 0.2564 -0.783 >0.4
Impact -0.2573 0.2697 -0.954 >0.3
Before:Impact 0.8886 0.3513 2.529 ~0.01

Table 4: Summary of model Count ~ Time + Treatment + Time*Treatment using a hurdle (zero-inflated)
Poisson parametric assumption.

The two relevant, statistically significant values are the count intercept (p<0.01) and the
interaction term (Before:Impact) (p~0.01). Again, note that the estimate for Before/After
implementation of treatment is not significantly different from zero. The differences between sites
selected for treatment and control definitions are also not significantly different from zero.

! See for example Zuur et al. 2009. 'Mixed effects models and extensions in ecology with R.” Springer: United
Kingdom.
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With the ANOVA, the counts were log transformed for stability and bias reasons. In this instance,
we have retained the log transform for its ease of interpretation.

The coefficient of the interaction term suggests that the probability of zero road strikes increases
(on average) by a factor of 2.4 (=e%%°) after the treatment is applied.

This equates to a 59%b overall average reduction in road strikes in the area due to the
treatment being applied.

Commercial-in-Confidence 21st May, 2012



&

symbolix

Species of interest — the Tasmanian devil

There are simply too few instances of Tasmanian devil road strikes during the study to quantify
the efficacy of the treatment on the specific species of interest alone. Initial studies on this road
did determine that the correlation between the general road kill risk and that of the devil was
significant. From this one can surmise that what is effective for overall risk is effective for the
Tasmanian devils. Given both the numerical relationship, and the ecological relationship, there is
no reason to suspect otherwise.

Despite its inability to be statistically “conclusive,” the data that can be presented is as follows:-

Period Date Site Distance from Centre Site type

Before | 14/01/2010 Two 1320 Impact
28/01/2010 Four 800 Control
29/01/2010 Two 50 Impact
30/01/2010 Two 50 Impact

After 16/03/2012 (Four) 1522 Control
17/03/2012 Four 1430 Control
17/03/2012 (Four) 1651 Control

Table 5: Tasmanian devil road strike data included in analysis of all species

We have included all the data in the table above. Note that two of the “post treatment” detections
were outside of the study area, and so are excluded in the following table.

Control | Treatment
Before 1 3
After 1 0

These numbers are consistent with the overall ANOVA and GLM, if we assume that the numerical
relationship between Tasmanian devil risk and total road kill is maintained, even vaguely.
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