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1 Executive Summary

This report is the final in a series of three reports by the Natural Resources Commission (the
Commission). The series evaluates the NSW Government-led supplementary pest control trial
(SPC trial).

The long-term aim of the SPC trial is to contribute to reducing the impact of targeted pest animal
species on priority threatened native species and ecological communities in national parks and
other conservation reserves in NSW.

Since February 2014, the National Parks and Wildlife Service (NPWS) has managed the SPC trial in
12 parks and reserves (6 reserve complexes) across the state. This trial involves using voluntary
ground shooters to assist in controlling pest animals in national parks and other reserves, as a
supplementary technique to complement other NPWS pest control programs. It is scheduled and
managed by the NPWS.

The Commission has been tasked with evaluating the effectiveness, efficiency and social impacts of
the SPC trial, to assist the NSW Government in deciding whether, and how, to proceed with the
SPC program beyond the trial period, which ends in June 2017.

Figure 1 provides an overview of the trial locations, key threatened assets, primary pests removed
and volunteer days for each site.

The SPC trial has shown that using appropriately trained and capable volunteer ground shooters
can deliver positive pest management outcomes and social benefits, such as improved
relationships and communication between NPWS and their neighbours. The trial has also
demonstrated that volunteer ground shooting can be done safely and humanely when sufficient
risk management, supervision and planning are undertaken. The Commission has concluded that
volunteer ground shooting has the potential to be an effective supplementary pest control
technique in the state’s national parks and other reserves, if used as part of an integrated pest
management program under controlled conditions.

This review demonstrates that the SPC trial has resulted in an improvement in integrated pest
management at participating sites, and removal of 5,655 pest animals. The Commission cannot
draw firm conclusions on the conservation benefits for threatened species and ecological
communities, due to the limited scale of the trial and limitations of the ecological monitoring.
However, the Commission considers that were it to continue, improvements in integrated pest
management arising from the SPC program are likely to further support NPWS'’s protection of
threatened species and ecological communities.

The total cost of the SPC trial was $5.9 million with almost 20 percent, or $1.1 million, associated
with start-up costs such as equipment, program design and establishment. Costs per planned
operation have declined by around 89 percent since trial commencement and 59 percent since July
2014.

NPWS has capably and professionally managed the SPC trial with the support of the Sporting
Shooters Association of Australia NSW (SSAA NSW). Both organisations have demonstrated a
genuine collaborative approach, excellent team work and a willingness to share knowledge and
experience. Further, the trial period has allowed NPWS to work out how centralised SPC staff can
best coordinate with regional NPWS staff. Significant time and effort has gone into building these
relationships and adapting the trial to date. This effort can be leveraged going forward.
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The Commission recommends that the SPC program continue and be expanded beyond the trial
phase provided that:

= the current safety and animal welfare standards are maintained

= drawing on the lessons from this trial, it is strategically applied where it can provide most
benefit as part of an integrated pest management program

= additional funding is allocated separate from NPWS core pest management budget.
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2 Recommendations

SPC operations should be implemented where they are likely to have the greatest benefits relative
to other options. As such, the Commission recommends that the SPC program only continue and
be expanded on the condition that all of the following recommendations are implemented to
maximise the benefits of the program.

1. Strengthen safety and risk protocols

The current safety and risk management steps remain in place to maintain volunteer safety
and animal welfare standards and are complemented by the following additional measures:

a.  Annual firearm accuracy tests are conducted by all volunteers of the program, in line with
current requirements for NPWS SPC staff. Opportunities to include moving target accuracy
tests as part of volunteer testing should be explored.

b. A process allowing NPWS to request specific volunteers based on capability and best fit
for different operations be developed with SSAA NSW. Consideration should be given to
volunteers’ physical fitness and shooting capability to limit potential human and animal
welfare concerns and maximise pest management benefit.

¢. Review procedures regarding park visitation, closure of entire parks and reserves, the
guantity of signage, staffing ratios and pre and post operation incident or issues alerts, and
modify as appropriate based on risk assessment.

2. Integrate pest management

All volunteer ground shooting operations be strategically integrated with other pest
management activities and only undertaken when the following criteria are met:

a. Safety standards are maintained and strengthened in accordance with Recommendation 1.

b. They are sequenced with other techniques and can further reduce pest numbers to a level
that other techniques cannot, in particular: where population densities are either low or
have been sufficiently reduced through large knock-down pest management techniques;
and/or alternate management techniques do not exist.

c. Pesttype, densities and the threat they pose to threatened native species and ecological
communities have been assessed to identify where operations are suitable and can provide
the most benefit.

d. Area accessibility, vegetation density and topography are assessed in relation to suitability
for effective ground-shooting.

e. Tools and methods that enhance effectiveness are used, such as targeting nocturnal pests at
night with night vision technology.

f.  Size of shooting areas are adjusted relative to pest animal type and population dynamics.
g. Operations are coordinated with wider pest management control programs where possible.

Annual Pest Management Operation Site Plans are regularly reviewed, updated and
adaptively managed.
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3. Centrally coordinate the SPC program

The SPC program be centrally coordinated by a small dedicated SPC staff that directs services
to priority regions as required.

Central coordination will ensure a continued high level of risk management, a single point of
contact for SSAA NSW volunteers, and that the program targets areas where supplementary
ground-shooting is most beneficial.

The coordination should be implemented such that:
a. protection of at risk assets is a focus of operations
SPC is sufficiently integrated with other pest control techniques

c. costs of central coordination and management are minimised to the degree possible while
maintaining quality and safety

d. opportunities for SPC coordination staff to participate in other pest management programs
are identified and supported, subject to SPC priorities and capacity.

4. Provide new dedicated funding

New funds be allocated for the SPC program to ensure that the program maintains its high
guality and safety standards, while also maintaining core funding for broader pest management.
There should not be an expectation that the SPC program be funded from agency core budgets for
pest management.

5. Develop and publish an SPC park selection prioritisation methodology

Parks and reserves across NSW be reviewed to determine their suitability for SPC program
services.

Only parks and reserves that meet the following requirements should be eligible for SPC program
services:

a. general assessment of their suitability for volunteer ground-shooting operations based on
safety and practicality

b. confirmation that they have met all the criteria outlined in Recommendation 2, particularly
that they have reached a point in the pest management cycle where SPC would be most
beneficial.

All parks and reserves that meet the conditions outlined above should be ranked and
prioritised based on a risk-based prioritisation methodology to determine which parks and
reserves receive SPC program services.

The NPWS pest and weeds team and SPC program team should develop a prioritisation
methodology based on asset protection and risk. In time, a similar prioritisation process should
be expanded and applied across all pest management activities within all NPWS parks and
reserves.
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6. Continue evaluation of night operations

Night operations be monitored and evaluated by the Commission until June 2018 to further
assess safety and effectiveness.

The short period in which night operations have been conducted (since March 2016), combined
with the cancellation of a number of night operations due to poor weather, has resulted in limited
available data. Early results indicate that these operations have been highly successful in
targeting nocturnal pests and can be done safely, but these results should be confirmed. Subject to
the findings of further monitoring, the Commission sees merit in including night shooting
opportunities in any ongoing SPC program.

7. Expand communications strategy

The current communications strategy be maintained and integrated with other NPWS
communications.

8. Conduct regular independent review

An independent review of the SPC program be conducted every four years, with the first
review to be finalised by December 2020.

9. Establish outcome-based metrics supported by effective monitoring

NPWS establish a set of measurable and reportable pest management performance metrics,
supported by robust, cost effective monitoring.

The performance metrics should be outcome-based and have clear alignment with legislated
objectives. NPWS management should be assessed against these performance metrics and held
accountable for delivering pest management outcomes. It is recommended that SPC monitoring
be integrated into broader pest management monitoring and therefore, separate monitoring
funds should not be required for ongoing SPC activities.
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3 Overview

In 2013, the Minister for the Environment announced a three-year trial of supplementary pest
control (hereafter referred to as the “SPC trial” or the “trial’”’) in NSW to remove pest animals
including feral goats, pigs, foxes and rabbits. The SPC trial began in early 2014 in 12 national parks
and reserves (six reserve complexes), covering an area of almost half-a-million hectares. Figure 1
(see Executive Summary) provides an overview of the program activities and locations.

For the SPC trial, NPWS has partnered with volunteer shooters from Sporting Shooters
Association of Australia NSW Branch (SSAA NSW) to help reduce the pest animals with an aim to
manage and protect threatened species and ecological communities. These SSAA NSW volunteers
work under the direct supervision of NPWS staff.

The SPC trial was implemented to allow for assessment of whether ground shooting using
volunteers should be added to the existing suite of techniques to complement ongoing NPWS pest
control programs.

Through a Terms of Reference, the Premier and the Minister for the Environment requested that
the Commission evaluate the SPC trial and advise the NSW Government on progress to date,
whether to proceed beyond the three-year trial period, and under what conditions.

The Terms of Reference is provided at Attachment 1. It requests that the Commission’s evaluation
considers issues such as (but not limited to):

= the effectiveness of the trial program in contributing to the aims and objectives of existing
NPWS pest control programs

= the efficiency of the trial program

= the social impacts of the trial.

3.1 Methodology

This report examines how the SPC trial has performed between January 2014 and December 2016.
Drawing on a set of evaluation questions and methods developed specifically for the trial, the
report examines the efficiency, effectiveness and social impacts of the trial and provides
recommendations to Government about the future of the SPC program.

3.1.1 Evaluation questions

The Commission worked closely with stakeholders to design a robust evaluation framework,
which is provided in Attachment 2. An Overview of the Evaluation Framework was submitted to
the Minister for the Environment in August 2014, and is available online.

The framework provides a set of evaluation questions that were used to measure success against
the four trial goals (see Attachment 2). The questions were designed to fulfil the Terms of
Reference and reflect best practice in evaluation.

3.1.2 Evaluation methods

The Commission, together with key stakeholders, implemented a number of methods to evaluate
the SPC trial including:
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Field observations:

- Commission staff attended 34 percent of field operations conducted during the trial.
This included at least one operation in each of the sites sampled in the document
review.

Commission staff recorded the following information of relevance to this report:
- issues or concerns raised by staff and volunteers

- operational issues and how they were dealt with

- observations of safety or animal welfare issues.

Document review: the Commission analysed:

- all incidents logged

- responses to the post operation surveys completed by NPWS staff

- responses to the post operation surveys completed by SPC volunteers

- responses to the SSAA NSW SPC volunteer surveys

- total SPC trial and individual park costs.

The Commission engaged First Person Consulting Pty Ltd to review the alignment of SPC
operations with park and regional plans.

Interviews, surveys and workshops with stakeholders:

- The Commission conducted mid-trial and end of trial feedback workshops held with
volunteers and NPWS staff.

- The Commission conducted 10 interviews including all NPWS SPC staff and NPWS
regional managers.

Desktop research:

- The Invasive Animals Cooperative Research Centre was commissioned to conduct
independent research into ground shooting as a pest control technique.

- In addition, the Commission carried out targeted desktop research into particular
issues as needed.

- The Commission engaged Roberts Evaluation Pty Ltd and First Person Consulting Pty
Ltd to conduct interviews with park neighbours, relevant community and Aboriginal
groups in July 2015 and October 2016. These interviews sought stakeholder’s views on
the social impacts of the trial.

Technical review:

- The NPWS ecological and operational monitoring document (Interim Evaluation Report,
2016) and SPC ecological data were reviewed and analysed by an independent
vertebrate pest expert. The reviewer:

° Looked at whether the ecological and operational monitoring framework was
appropriate for the SPC trial.

° Identified missing elements and recommended opportunities for improvement.

o Assessed monitoring data and provided analysis of the effectiveness and
efficiency of the program from an ecological perspective.
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4 Refining the SPC Program

4.1 Maintain human safety and animal welfare

Successful management of human safety and animal welfare are strengths of the SPC trial. The
SPC trial has demonstrated that volunteer ground shooting can be done safely and humanely
when sufficient risk management, supervision and planning is undertaken. Current safety and
animal welfare requirements have been rigorously applied and there have been no major safety
incidents in the first 18 months of the trial.

NPWS staff rated more than 90 percent of SPC volunteers as good or very good for firearm safety
and other health and safety procedures, with no poor ratings recorded. Some 80 percent of SPC
volunteers scored a good or very good rating for shot placement (one measure of animal welfare),
with no poor ratings recorded.

In addition, evidence from Commission field observations indicates that human safety protocols
have been strictly adhered to, with lengthy discussions and demonstrations at pre-operation
briefings. Pre-briefings also included detailed presentations on gun handling and storage, animal
welfare and shot placement.

SPC volunteers expressed positive feedback about the human safety aspects of the trial through
post operation surveys. All volunteers surveyed agreed that SPC operations were consistently
implemented in accordance with required animal welfare standards. Similarly, all volunteers
surveyed reported that they felt very or extremely confident in the ability of NPWS staff to
conduct operations safely.

4.1.1 Areas for improvement

The evaluation also identified ways to further enhance assurance of safety and welfare. Feedback
from volunteers and park staff indicates that volunteers are not suitable for all ground shooting
operations. Certain operations will be safer and/or more efficient if carried out by NPWS staff or
contractors, depending upon factors such as terrain, location and pest density.

Interviews with NPWS staff, feedback from volunteers and observations by the Commission in the
field indicate that certain terrain and vegetation densities were not suitable to certain volunteers.
Further, as identified in the volunteer appraisals, some volunteers could improve their shooting
accuracy, especially when shooting from vehicles. NPWS SPC staff currently complete annual
firearm accuracy testing whereas volunteers undergo a one-time test when registering for the trial.
NPWS staff and volunteers noted:

“The fitness levels of the volunteers needs to suit the field conditions” — NPWS staff
“SPC shooters need to be assessed on fitness and shooting skills more thoroughly” — SPC volunteer

Through interviews with NPWS staff, a review of safety protocols, and observations during site
visits the Commission identified several internal processes that could be streamlined to improve
efficiency including:

= Park closures and signage requirements - Extensive signage and entire park closures are
required for the trial operations. Public notice is also required on the NPWS website four
weeks in advance of an operation and operations are advertised in local newspapers one
week prior to being carried out. Given the size of many reserves, there is significant time and
staff cost associated with these efforts. At times, they also limit the flexibility with which
operations can be conducted or changed due to weather or other external factors. This can be
a major constraint to delivering effective pest programs. These procedures should be
reviewed and aligned with requirements for similar operations such as aerial shooting,
trapping and ground baiting to the degree appropriate based on risk.
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= Incident or Issues Alert — Staff are required to provide an ‘Incident or Issues Alert” about
SPC operations to the Office of the Minister for Environment on the Monday before each
operation and on the Monday following the completion of each operation. The Commission
believes this is unnecessary if SPC operations were to continue and should only be required
in the event of a major safety, animal welfare or other incident.

= Staffing ratios — Every effort should continue to be made to minimise the staff required at
each operation based on risk. Staffing ratios have decreased since the commencement of the
trial and should continue to be adaptively managed based on operational requirements and
risk assessment.

. Lead times - At present a minimum of four weeks’ public notice is required prior to
operations. At times, this requirement limits the flexibility with which operations can be
conducted. This can be a major constraint to delivery of effective pest programs. As such, the
Commission recommends that this process be reviewed and assessed on a risk basis.

Based on these findings the Commission’s evaluation has identified ways to further enhance
assurance of safety and welfare.

Recommendation: The current safety and risk management steps remain in place to maintain
volunteer safety and animal welfare standards and are complemented by the following
additional measures:

a. Annual firearm accuracy tests are conducted by all volunteers of the program, in line with
current requirements for NPWS SPC staff. Opportunities to include moving target accuracy
tests as part of volunteer testing should be explored.

b. A process allowing NPWS to request specific volunteers based on capability and best fit for
different operations be developed with SSAA NSW. Consideration should be given to
volunteers’ physical fitness and shooting capability to limit potential human and animal
welfare concerns and maximise pest management benefit.

c. Review procedures regarding park visitation, closure of entire parks and reserves, the
quantity of signage, staffing ratios and pre and post operation incident or issues alerts, and
modify as appropriate based on risk assessment.

4.2 Strengthen integrated pest management

Pest management is considered to be most effective when it combines an integrated set of
complementary tools and techniques carried out in a strategic manner. The Commission has
sought to evaluate whether ground shooting using volunteers can support the toolkit of available
pest control techniques and whether SPC operations can legitimately complement primary control
techniques to increase the overall effectiveness of the NPWS pest management programs. The
Supplementary pest control trial interim evaluation report! discussed early evidence of success in
limited circumstances. It further indicated that the Commission would focus during the remainder
of the trial on identification of the circumstances where SPC can provide maximum value to
NPWS’ pest management programs.

The Commission engaged the Invasive Animals CRC to conduct a systematic literature review of
ground-based shooting to inform the circumstances in which ground shooting operations are most
efficient and likely to improve pest management outcomes. The report (Bengsen (2016), IA CRC,
see Attachment 3) indicates that ground shooting can make an important contribution to pest
management. However, shooting alone is often not sufficient, or is prohibitively inefficient, to
achieve desired outcomes. The review notes that ground-based shooting is rarely, if ever, a cheap

INatural Resources Commission (2016), Supplementary Pest Control, Interim Evaluation.
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and easy method for reducing pest impacts or over abundance. As such, it should be implemented
strategically where it is likely to have the most benefit. The review notes that opportunistic
shooting of pests outside of an integrated pest management approach can have a detrimental
impact on operational effectiveness.

Figure 2 outlines key considerations that should be taken into account when planning an SPC
operation to maximise outcomes. It is important that all of these factors are considered in planning
operations.

Ground shooting can provide high value pest management outcomes when used to target
populations that other techniques cannot. For example, ground-shooting can target populations in
hard to reach areas unsuitable for aerial shooting and night shooting can be highly effective for
targeting nocturnal, bait-shy animals. The most successful ground shooting operations are part of a
broader population management strategy developed through careful examination of the options to
determine what type of shooting operation is likely to be most useful and that integrates ground
shooting with other control methods. Effective programs also establish and monitor meaningful
objectives and ensure that operations are sufficiently resourced to meet and maintain those
objectives.

In order to ensure that SPC operations are as effective as possible, ground shooting operations
should be designed consistent with the findings above.

4.2.1 Improved pest management in SPC trial

The SPC trial was designed and executed consistent with many of the findings of the literature
review. NPWS took efforts to integrate the SPC trial into existing pest management activities,
resulting in improved strategic pest management. Improved management has principally resulted
from professional centralised management of the SPC trial, the planning required for SPC
operations and the high animal and human welfare and safety measures in place. The ongoing
independent spotlight being placed on the SPC trial has also helped to drive focus on integration.
The extent of improvement varied between parks. Additionally, the monitoring and evaluation
required for the trial improved regional NPWS staff knowledge of pest issues and how to target
specific pests.

The Commission engaged First Person Consulting to review the strategic alignment of operations
(see Attachment 4). Their assessment indicates that SPC has been well aligned with, and integrated
into, existing NPWS pest management programs, complies with the legislation and aligns with
Government priorities.

The planning requirements for SPC have prompted regional managers to regularly review and
assess the strategy behind management decisions. Interviews with staff indicate that the regular
review of strategy and a focus on outcomes, as opposed to outputs, has started to create a cultural
change within parks of NPWS. Whilst this is only at an early stage, an integrated, outcomes-
focused approach to pest management has the potential to continue to improve overall NPWS pest
management activities.

Each SPC complex included in the trial has three documents that guide the implementation of the
trial: a Regional Pest Management Strategy (RPMS); Pest Management Site Plan (PMSPs); and SPC
Shooting Operation Plan. Evidence from these documents indicates that shooting activities in SPC
reserves are generally strategically aligned with other pest control activities undertaken by NPWS
and neighbours. Aims and objectives are generally aligned throughout the NPWS strategic
planning documents. A more detailed discussion of alignment is provided in Section 5.3.
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KEY CONSIDERATIONS FOR SUCCESSFUL GROUND SHOOTING OPERATIONS
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Figure 2: Key considerations for planning successful ground shooting operations
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Review indicates that operational planning documents did seek to integrate ground-shooting with
other primary pest management techniques such as aerial and ground baiting, trapping and
mustering. Planning for the shoots took into consideration key issues such as pest characteristics,
terrain and the size of the operational area. It is evident from interviews with both NPWS SPC staff
and volunteers that the involvement of SSAA NSW in helping to select qualified and dedicated
volunteer shooters was a strong contributing factor to the program’s success. There is room to
further improve coordination of pest management activities with other landholders.

Data clearly shows that the SPC trial removed a number of animals from various parks, which it
can be safely assumed would not have been removed without the program. It is also apparent
from field observations and interviews with volunteers and NPWS SPC staff that operations
became more efficient over time with better targeted operations and the use of new technology
such as night vision. However, due to limitations of ecological monitoring, the Commission is not
able to conclude with confidence that integration and alignment demonstrated by the SPC trial
delivered improved ecological outcomes.

For the SPC trial to deliver meaningful and lasting pest management outcomes it relies on other
primary pest management controls being conducted with the requisite level of intensity for ground
shooting to deliver maximum benefit. Examples from the SPC trial, such as the improved
management of goats through mustering at the Central Mallee complex, followed by ground
shooting, and the use of aerial operations to target pigs at the Yanga complex, demonstrate that the
program did combine techniques to deliver improved animal removal. However, it is not possible
to determine if the intensity of these activities were sufficient to deliver lasting outcomes. The
evaluation indicates that budgetary constraints and the varying degree of focus on integrated pest
management across the different reserves may impact on the NPWS ability to consistently prepare
for effective ground shooting operations.

4.2.2 Areas for improvement

Areas for continued improvement include more frequent review of the Pest Management Site
Plans and additional focus on coordination of pest management with neighbours. There is little
evidence that Pest Management Site Plans have been updated since the Commission’s 2016 Interim
Evaluation with any substantial new information relating to planned pest control operations or
relevant strategic information. To be most effective these plans should be routinely reviewed and
updated.

The evaluation indicates that there has been some improvement in coordination with neighbours,
but there is room for further improvements in this regard. Surveys of SPC park and reserve
neighbours demonstrate varying opinions regarding whether the changes in pest management
made during the SPC trial impacted on coordination of their pest management activities with park
activities. Almost half of survey respondents (45 percent) indicated that the SPC trial had not
changed the way that NPWS, Local Land Services and landholders coordinate pest management
and 22 percent were unsure.
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Recommendation: All volunteer ground shooting operations be strategically integrated with other
pest management activities and only undertaken when the following criteria are met:

a. Safety standards are maintained and strengthened in accordance with Recommendation 1.

b. They are sequenced with other techniques and can further reduce pest numbers to a level that
other techniques cannot, in particular: where population densities are either low or have been
sufficiently reduced through large knock-down pest management techniques; and/or alternate
management techniques do not exist.

c. Pesttype, densities and the threat they pose to threatened native species and ecological
communities have been assessed to identify where operations are suitable and can provide the
most benefit.

d. Area accessibility, vegetation density and topography are assessed in relation to suitability for
effective ground-shooting.

e. Tools and methods that enhance effectiveness are used, such as targeting nocturnal pests at
night with night vision technology.

f.  Size of shooting areas are adjusted relative to pest animal type and population dynamics.
Operations are coordinated with wider pest management control programs where possible.

h. Annual Pest Management Operation Site Plans are regularly reviewed, updated and
adaptively managed.

4.3 Enhance program benefits

4.3.1 Ecological outcomes

The SPC trial was designed to complement existing NPWS vertebrate pest control programs in
minimising the impact of pest animals on threatened species and ecological communities.
Ecological monitoring was intended to determine whether the SPC trial was meeting this objective.

There are a number of challenges in monitoring the recovery of threatened species impacted by
pest animals: the low abundance and variable distribution of threatened species; their slow
recovery time; and difficulty in differentiating impacts from other factors.2 The ecological and
operational monitoring program for the SPC trial therefore includes measurement of pest species
abundance and targeted monitoring of particular threatened fauna and native vegetation known to
be at risk from pest animals. It also draws on existing monitoring programs, such as those in place
for Malleefowl and FoxXTAP programs.

The SPC trial’s monitoring program suffers from a lack of experimental controls (areas with no
pest control) against which the results can be compared. The Commission raised this in its
preliminary and interim evaluations. Although not the original intent of the monitoring program,
SPC trial monitoring is establishing baseline data for threatened species in the various reserves,
which if used appropriately may be of value for monitoring the outcomes of future pest
management activities.

In some instances, data does suggest that target animal populations have been effected by pest
management in the reserves. However, due to the lack of control sites, the data cannot differentiate
between impacts from SPC and other pest management activities. It should also be noted that the

2 NSW Office of Environment and Heritage (2016), Supplementary Pest Control Trial 2014 — 2016: Ecological and Operational
Monitoring, version 1.1.
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sample period of 36 months, and only 9 months for night operations, is not sufficient to draw
definitive conclusions about the ecological benefits of the trial.

Despite the limitations of monitoring data, the improved integrated management and potential for
ground-shooting to eliminate otherwise hard to target pest populations is likely to result in
improved ecological outcomes over the medium to long-term. Monitoring SPC will continue to
face the limitations described. Ongoing monitoring should focus on demonstration of outcomes, to
the degree possible, and be planned taking into consideration the cost benefit of monitoring
efforts.

In particular, metrics should take account of:

= changes arising from the SPC program in the population numbers of all targeted pest animal
species

= extent to which changes in the pest population resulting from SPC contribute to broader pest
management control programs

= changes in the condition and extent of priority threatened species and ecological
communities targeted by the SPC program

= overall cost-effectiveness of the SPC for delivering priority conservation outcomes

= overall community and landowner engagement with the SPC program.

Recommendation: NPWS establish a set of measurable and reportable pest management
performance metrics, supported by robust, cost effective monitoring.

The performance metrics should be outcome-based and have clear alignment with legislated
objectives. NPWS management should be assessed against these performance metrics and held
accountable for delivering pest management outcomes. It is recommended that SPC monitoring be
integrated into broader pest management monitoring and therefore, separate monitoring funds
should not be required for ongoing SPC activities.

4.3.2 Social benefits

The SPC trial has had positive social outcomes including improved communications with
neighbours and volunteers, increased community awareness and support from Aboriginal and
community groups. The trial has developed positive relationships between NPWS and SPC
volunteers. This is evidenced by the responses in the field, post-operational surveys and various
workshops.

Since the SPC trial began, volunteers have consistently provided overwhelmingly positive
feedback on the quality of planning and execution, team work, safety, NPWS knowledge and
expertise, communication and animal welfare. Post-operation volunteer surveys indicated that
over 80 percent of volunteers felt their expectations of SPC were met or exceeded, with no
volunteers feeling their expectations had not been met.

Regular contact with neighbours has resulted in an increase in support for the SPC trial as
evidenced through surveys of park neighbours. The number of neighbours who oppose the use of
gualified volunteers declined significantly from July 2015 to October 2016. This is in contrast to
surveyed non-SPC parks where 31 percent opposed the use of qualified volunteers for ground
shooting (Figure 3). Neighbours who opposed the trial raised concerns regarding safety, animal
welfare, cost effectiveness and negative perceptions of what the trial entails.
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Figure 3: Neighbour survey results — support for SPC volunteers

Aboriginal and community groups have also responded positively to the SPC trial. Not all those
interviewed were aware of the trial. However, of those who were familiar with it, many expressed
support for its approach and intent. They noted both the importance of pest management and
expressed support for using volunteers, provided they were appropriately vetted and supervised.
Aboriginal group representatives also noted that they were satisfied with how cultural heritage
sites had been managed as part of the trial (see Section 5.6 for more detailed analysis).

The results demonstrate that regular communication with neighbours can improve relationships as
well as understanding of, and support for, programs such as the SPC trial. Communications about
park activities requires continued management. NPWS should consider providing regular updates
to neighbours, community and Aboriginal groups on the progress of pest management to share
successes and promote positive pest outcomes. Adopting a strategic approach to communications
and engagement would also assist in better coordination of pest management activities across all
tenures.

Recommendation: The current communications strategy be maintained and integrated with
other NPWS communications.

4.4 Refine SPC design

4.4.1 Central coordination

Based on field observations and interviews with NPWS staff and volunteers, the Commission is of
the view that an important contributor to the success of the trial has been the professionalism of
the NPWS staff and the centralised management of the trial.

Varying views were presented to the Commission during interviews about the degree of
centralisation that is required for the SPC trial to be successful. NPWS SPC staff consistently
support a centralised model, whilst feedback from NPWS regional management was generally
more supportive of a regionally controlled model. It is apparent that the centralised model used
for the trial was not normal practice for pest management within NPWS and did have some
teething problems.

Despite varying views, it appears that the centralised model was an important component for
successful delivery of the SPC trial. The centralised coordination and management:
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. ensured consistency of approach with regard to human safety and animal welfare

. provided a singular point of contact for SSAA NSW and volunteers

allowed for strategic coordination of operations within and across regions
. ensured SPC resources were allocated to SPC operations only.

Concerns raised regarding the centralised model included cost efficiency, tension between NPWS
SPC and regional staff, and confused lines of reporting. Regional staff noted that some SPC staff
were required to report to the SPC coordinator and their regional managers, which caused
confusion and tension between the teams. This was accentuated due to some staff being embedded
within regions while others were not. Some regional managers also noted that they had been led to
believe that SPC staff could work on other regional priorities once SPC operations were completed.
It appears in practice that there was little scope for SPC staff to assist with regional priorities,
which led to some frustration between the teams. These issues appear to have caused internal
tension at the time. However, feedback indicates most issues were ironed out over the period of
the trial as it matured.

Should the SPC program continue, the Commission recommends that it be centrally coordinated
by a small dedicated SPC staff that directs services to priority regions as required. Maintaining a
small central team will allow these services to be delivered efficiently and reduce duplication of
efforts at the regional level.

Recommendation: The SPC program be centrally coordinated by a small dedicated SPC staff that
directs services to priority regions as required.

Central coordination will ensure a continued high level of risk management, a single point of
contact for SSAA NSW volunteers, and that the program targets areas where supplementary
ground-shooting is most beneficial.

The coordination should be implemented such that:
a. protection of at risk assets is a focus of operations
SPC is sufficiently integrated with other pest control techniques

c. costs of central coordination and management are minimised to the degree possible while
maintaining quality and safety

d. opportunities for SPC coordination staff to participate in other pest management programs are
identified and supported, subject to SPC priorities and capacity.

4.4.2 Dedicated funding

Another factor in the success of the SPC trial was the dedicated funding provided. The
Commission’s evaluation and its Pest Animal Reviews highlight that NPWS pest management and
other park management activities are under resourced relative to need. Interviews with NPWS
management staff indicated that if the SPC program were to continue and a dedicated source of
funds was not allocated, then it is likely that little to no coordinated ground shooting operations
would be conducted due to the perceived risk and effort involved. NPWS staff indicated that even
where SPC might be effective and appropriate, funds would likely be directed to efforts more
easily coordinated by, and familiar to, regional staff if possible. As one regional manager indicated
with regard to support for the trial within the region:

“A lot of time and money is required to manage volunteers. If it is left to the regions then not much
would happen. Regions are already stretched and new money would be needed.”

3 Natural Resources Commission (2016), Shared problem, Shared Solutions, State-wide review of pest animal management.

Document No: D16/5583 Page 17 of 54
Status: Final Version: 1.0




Natural Resources Commission Supplementary Pest Control Trial
Published: February 2017 Final evaluation report

Recommendation: New funds be allocated for the SPC program to ensure that the program
maintains its high quality and safety standards, while also maintaining core funding for broader pest
management. There should not be an expectation that the SPC program be funded from agency core
budgets for pest management.

4.4.3 Improve site selection

In the 2014 evaluation of the SPC trial design, the Commission highlighted that the selection of
SPC reserves may have an impact on the effectiveness and efficiency of the trial. The coordinated
integration of pest management activities across tenures ensures the most effective and efficient
pest management outcomes. The lack of cross tenure management has limited the ability of the
SPC trial to deliver meaningful and lasting pest management outcomes. Furthermore, the trial has
highlighted that the restriction to 12 reserves has reduced the ability to manage pests at the
appropriate scale.

For instance, one regional manager noted:

“Being forced to use only one reserve makes it difficult to fully integrate. If you could integrate into
the region it would make a big difference.”

Given feedback received, and noting the importance of integrated pest management to meaningful
outcomes, the Commission recommends that all parks and reserves across NSW be reviewed to
determine their suitability for SPC operations.

Recommendation: Parks and reserves across NSW be reviewed to determine their suitability for
SPC program services.

Only parks and reserves that meet the following requirements should be eligible for SPC program
services:

a. general assessment of their suitability for volunteer ground-shooting operations based on
safety and practicality

b. confirmation that they have met all the criteria outlined in Recommendation 2, particularly
that they have reached a point in the pest management cycle where SPC would be most
beneficial.

All parks and reserves that meet the conditions outlined above should be ranked and prioritised
based on a risk-based prioritisation methodology to determine which parks and reserves receive
SPC program services.

The NPWS pest and weeds team and SPC program team should develop a prioritisation
methodology based on asset protection and risk. In time, a similar prioritisation process should be
expanded and applied across all pest management activities within all NPWS parks and reserves.

4.5 Continue to improve cost effectiveness

The SPC trial has demonstrated ongoing improvements in efficiency and its continuation would
leverage already sunk costs. Costs per planned operation have declined by around 58 percent since
the commencement of the SPC trial. The total cost of the SPC trial from 2012/13 through 2016/17
was $5.9 million, which represents an underspend of $5.1 million from the original $11 million
allocated for the SPC trial.

As shown in Figure 4 below, ‘SPC staff costs’ make up the largest portion of SPC expenditure. This
value includes staff salaries, meals, accommodation, vehicle and incidentals with SPC staff salaries
constituting the largest portion ( ‘SPC staff cost’ in Figure 4 below).
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Figure 4: SPC total expenditure

Improvements in efficiency have been made through: improved planning, which has reduced the
need for overtime; changes in staffing ratios; reduced use of access control staff at some complexes
during operations; and improved meal and accommodation arrangements. As a result of these
improvements in efficiency the average cost per operation (excluding monitoring) has declined
significantly over the course of the SPC trial as shown in Figure 5:
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Figure 5: Average cost per planned operation

Establishment and program design costs totalled $0.64 million, or around 11 percent of total
program costs, which should not be reincurred should the program continue. In addition, a
significant amount of equipment, including GPS trackers, field monitoring cameras and night
vision equipment, was purchased to meet the trial’s safety requirements and conduct night
operations. The cost of this equipment totalled $0.37 million. As equipment can be used for an
extended period of time once purchased, these costs declined over time (Figure 6).
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Figure 6: Establishment costs - trial design and equipment

The Commission’ recommendations regarding integrated pest management, review of safety and
communication procedures and central coordination should help support continued ongoing
improvements in efficiency.

4.6 Modify and maintain monitoring and evaluation

The Commission’s interim report identified limitations in the monitoring that was conducted for
this trial. In order to maintain cost effectiveness, monitoring and evaluation should be conducted
such that resources are allocated as efficiently and effectively as possible. As discussed in Section
4.2, the Commission recommends that NPWS establish a set of measurable and reportable pest
management performance metrics, supported by robust, cost effective monitoring. The
performance metrics should be outcome-based and have clear alignment with legislated objectives.
NPWS management should be assessed against these performance metrics and held accountable
for delivering pest management outcomes.

4.6.1 Night operations

From March 2016 the Government adopted the Commission recommendation to include night-
time shoots in SPC trial operations. The purpose of this change was to target species that are
primarily nocturnal (feral cats, deer and foxes). Between February 2014 and December 2016, there
were 29 daylight operations and 11 day/night operations (see Section 5.4, Table 6 ). Day/night
operations were conducted in all reserves excluding the Yanga complex.

The short period in which night operations have been conducted (since March 2016), combined
with the cancellation of a number of night operations due to poor weather, has resulted in limited
available data. However, it is apparent from the data collected to date that operations were three
times more likely to remove cats when shooting at night than during the day. This is also reflected
in volunteer days, with 3.6 volunteer days required to remove a cat during a day/night versus 11.2
volunteer days to remove a cat during day operations. Importantly no animal welfare or safety
incidents have occurred since night operations were incorporated into the trial.
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Early results indicate that these operations have been successful in more efficiently targeting
nocturnal pests and can be done safely, but these results should be confirmed. The Commission
therefore recommends that night operations should continue to be monitored.

Recommendation: Night operations be monitored and evaluated by the Commission until June
2018 to further assess safety and effectiveness.

The short period in which night operations have been conducted (since March 2016), combined
with the cancellation of a number of night operations due to poor weather, has resulted in limited
available data. Early results indicate that these operations have been highly successful in targeting
nocturnal pests and can be done safely, but these results should be confirmed. Subject to the
findings of further monitoring, the Commission sees merit in including night shooting
opportunities in any ongoing SPC program.

4.6.2 Value of independent oversight

The feedback provided during the evaluation highlighted that the independent oversight from the
Commission facilitated greater professionalism and cooperation in the way the SPC trial has
operated. This resulted in an improved focus on efficiency, effectiveness and continual
improvement, all of which enhanced the prospects of achieving the program’s outcomes. NPWS
management indicated that having an external party review their trial has not only heightened the
level of accountability, but also improved the quality of the trial.

Independent oversight will remain important given the maturity of the trial and the associated
safety and animal welfare considerations. This is particularly true if the trial is expanded to
additional parks and reserves.

Recommendation: An independent review of the SPC program be conducted every four years,
with the first review to be finalised by December 2020.

Document No: D16/5583 Page 21 of 54
Status: Final Version: 1.0



Natural Resources Commission Supplementary Pest Control Trial
Published: February 2017 Final evaluation report

5 Detailed Analysis

5.1 Safety and animal welfare

As previously noted, successful management of human safety and animal welfare concerns, two
focus areas for NPWS staff when preparing and conducting operations in the field, are strengths of
the SPC trial.

Analysis of safety and animal welfare included a review of:
= incident logs
= over 100 post operational volunteer appraisals and surveys

= interviews with all NPWS SPC staff and management, NPWS area managers and relevant staff
that had SPC operations in their regions

= two workshops with SSAA NSW volunteers held in November 2015 and February 2017

= two surveys taken in July 2015 and October 2016 with SPC park neighbours, community and
Aboriginal groups

= field observations by Commission staff who attended 34 percent of all operations.

Incident logs indicate that no major incidents occurred during the trial. Minor incidents included
punctured vehicle tyres, jamming of firearms, poorly sighted firearms, fatigue, failure of some
communications and vehicular collisions with small tree stumps. Field observations by
Commission staff indicate that protocols were observed in all instances. Those firearms that were
not performing were taken out of operation and adjusted where appropriate. Vehicular related
incidents, such a punctured tyres, are expected when operating in the SPC complexes and
attended to onsite.

Multiple communications were used including UHF radio, mobile phone and satellite phone to
ensure safety of participants. If one form of communications did not work then another was used
with the satellite phone always available.

The Commission notes that fatigue constantly needs to be managed, particularly in hot weather,
difficult terrain or when operating at night. Post operation reports indicate that where volunteers
were seen to be fatigued they were either not permitted to participate until recovered, or remained
at the operational headquarters. The Commission has included recommendations regarding
enhanced assessment of volunteer fitness based on specific operational requirements.

NPWS staff rated more than 90 percent of SPC volunteers as good or very good for firearm safety
and other health and safety procedures, with no poor ratings recorded. When evaluating animal
welfare issues, assessments indicate some 80 percent of SPC volunteers scored a good or very good
rating for shot placement (one measure of animal welfare), with no poor ratings recorded. The
RSPCA also attended an operation in 2015 at Yathong NP and were satisfied with the animal
welfare procedures and protocols that were followed.

51.1 Neighbour and community feedback

Survey results from neighbours, community and Aboriginal groups in July 2015 revealed only one
comment relating to concerns of animal welfare and safety from neighbours. Members of the
Gundabooka Joint Management Committee were positive about NPWS efforts, noting that there
was a good level of communication to ensure the safety of the community.

Concerns raised in survey feedback in October 2016 were also minimal with two respondents
(2 percent) citing concerns with animal welfare and six (7 percent) noting concerns with safety.

Document No: D16/5583 Page 22 of 54
Status: Final Version: 1.0



Natural Resources Commission Supplementary Pest Control Trial
Published: February 2017 Final evaluation report

Six of the concerns raised were not specific to any particular SPC incident or operation and related
to general concerns about shooting by volunteers. It was also noted that when these concerns were
raised with NPWS, individuals were satisfied with the response they received.

One specific concern related to shots being fired within a kilometre of a home. However, NPWS
indicated that these shots were most likely fired by trespassers on the reserve and not from an SPC
operation. A separate animal welfare incident related to a goat found by a neighbour to be shot
and injured but not killed. Each shot fired by an SPC volunteer is recorded by the NPWS SPC staff
on a GPS device. While it is not possible to be definitive, it is unlikely that this animal was shot by
a volunteer based on available evidence.

51.2 Feedback from participants in operations

Evidence from Commission field observations indicates that human safety protocols have been
strictly adhered to. The Commission observed a strong commitment to safety and animal welfare
in discussions and demonstrations at pre-operation briefings and during operations. Pre-briefings
included detailed presentations on gun handling and storage, animal welfare and shot placement.
Post operation volunteer appraisals indicate that those volunteers who were not meeting the
protocols in the field were mentored and, on the rare occasion where necessary, stood down for
the operation.

Post operation surveys with SPC volunteers provided positive feedback about the human safety
aspects of the program. All volunteers surveyed noted that SPC operations were always
implemented in accordance with required animal welfare standards. Similarly, all volunteers
surveyed noted that they felt very or extremely confident in the ability of NPWS SPC staff to
conduct operations safely throughout the trial. This was confirmed with volunteers at volunteer
workshops in November 2015 and February 2017. Volunteers indicated that NPWS SPC staff
maintained very high animal welfare and safety standards throughout the trial.

Example survey comments from volunteers included:

“All NPWS staff very knowledgeable, educational & kept firearms safety standards high. Animal
welfare protocol always followed.”

“... safety came first and was a high priority.”
“Safety was paramount.”
“Planning and execution of the trial was faultless.”

“At all times | felt involved and valued as a volunteer, the planning and safety of the operation is
exemplary.”

“Overall, an extremely professional operation with very good observation of safety and animal
welfare.”

“The program is excellently run and very professional.”
“A high level of concern for animal welfare was demonstrated by all involved.”

513 Areas for improvement

Interviews with NPWS staff, feedback from volunteers and the Commission’s field observations
indicate that certain terrain and vegetation densities were not suitable to certain volunteers.
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For example, NPWS SPC staff noted that some volunteers were not suited to operations which
required long walks through rugged and steep terrain, such as in the range at Yathong and
Gundabooka.

A substantial body of data was collected on volunteer performance. Overall, the quality of the
volunteers was very high. However, the SPC trial was not designed to provide additional training
to those volunteers who were identified as needing it. In addition, there was also no mechanism to
identify and select volunteers who were suitable to perform certain operations based on skill and
fitness required. Field operations, interviews and workshops have revealed that the ultimate
success of an operation relies heavily on planning, highly trained NPWS SPC staff and the
suitability of the volunteers that are on operations.

If volunteers are not selected based on the type of operation, then the outcomes of the operation
are potentially impacted. Given this, the Commission is of the view that SSAA NSW and NPWS
should work together to develop a formalised process whereby volunteers are placed on
operations based on the skills required to complete the operation and the individual volunteers
capabilities. In addition, should NPWS or a volunteer identify that they require further training
then SSAA NSW should, in consultation with NPWS, develop a process and provide this training.
In interviews, SSAA NSW representatives have indicated support in principle for such additional
training and selection criteria. Feedback from volunteers also indicates that volunteers are
dedicated and willing to put in the effort to qualify for the SPC trial. However, if they put this
effort in they feel there needs to be a sufficient number of operations that they can participate in
annually.

Further, as identified in the volunteer appraisals, some volunteers could improve their shooting
accuracy, especially when shooting from vehicles. As Figure 7 indicates, while most volunteers
rated well, 18 percent of volunteers showed average or poor shot placement and marksmanship

skills.
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Figure 7: NPWS appraisals of SPC volunteers

Note: ‘Marksmanship’ refers to general handling of firearms. ‘Shot placement’ refers to the actual area on the animal
where the shot lands. ‘Not applicable’ refers to instances where no shots were fired and marksmanship, shot placement
and bush skills could not be assessed.
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Through interviews with NPWS staff, a review of safety protocols, and observations during site
visits the Commission identified several internal processes that could be streamlined to improve
efficiency and effectiveness, including:

= Park closures and signage requirements - Extensive signage and entire park closures are
required for the trial. Public notice is also required on the NPWS website four weeks in
advance of an operation and advertised in local newspapers one week prior to an operation.
Given the size of many reserves and that operations are only targeted in isolated park areas,
the significant time and staff cost associated with these efforts may not be necessary to address
risk. At times, they also limit the flexibility with which operations can be conducted or changed
due to weather or other external factors. This can be a major constraint to delivering effective
pest programs. These procedures should be simplified and aligned with requirements for
similar operations such as aerial shooting, trapping and ground baiting as appropriate based
on risk.

= Incident or Issues Alert — Staff are required to provide an ‘Incident or Issues Alert’ about SPC
operations to the Office of the Minister for Environment on the Monday before each operation
and on the Monday following the completion of each operation. The Commission believes this
is unnecessary if SPC were to continue and should only be required in the event of a major
safety, animal welfare or other incident consistent with current protocols.

= Staffing ratios — Staffing ratios have decreased since the commencement of the trial and
should continue to be adaptively managed based on operational requirements and risk
assessment. While there is a threshold-staffing ratio for operations that is determined by risk
assessment, there would be merit in continuing to streamline the staff required for each
operation as the program matures. This is the approach which has been taken with the SSAA
Queensland Conservation and Wildlife Management and Queensland Parks and Wildlife
Service partnership with ratios adjusted as the program matured. The Commission has also
considered opportunities for NPWS SPC staff to participate as shooters in operations and
considers that it is not appropriate at this time given the program maturity. However, this may
become appropriate in certain circumstances in the future.

= Lead times - At present a minimum of four weeks’ public notice is required prior to
operations. At times, this requirement limits the flexibility with which operations can be
conducted. This can be a major constraint to delivery of effective pest programs. As such the
Commission recommends that this requirement be revised on an as needs basis based on risk.

5.2 Effectiveness of ground shooting as a pest management technique

The SPC trial was designed to supplement other NPWS pest management operations to improve
protection of threatened assets. The Commission engaged the Invasive Animals CRC to conduct a
systematic literature reviews of ground-based shooting to inform the circumstances in which SPC
operations are most likely to be efficient and improve pest management outcomes.

The literature review indicates that ground shooting can make an important contribution to pest
management. However, shooting alone is often not sufficient or is prohibitively inefficient to
achieve desired outcomes. The review also notes that ground-based shooting is rarely, if ever, a
cheap and easy method for reducing pest impacts or over abundance. As such, it should be
implemented strategically where it is likely to have the most additional benefit when combined
with other control techniques.

The literature review yielded 36 journal articles. It involved a search and filter method to eliminate
publication bias and focused on contemporary publications, with consideration of the Australian

4 Bengsen, AJ (2016). A systematic review of ground-based shooting for pest animal control. PestSmart Toolkit publication,
Invasive Animals Cooperative Research Centre, Canberra, Australia.
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context. The search was limited to articles published after 1980 and only considered the first 50
articles returned by each Google scholar search to avoid publication bias.

The review identified several flaws and inconsistencies in the research articles and noted that
conclusions were typically limited by the small sample size. However, overall the literature
concludes that ground shooting can make important contributions to the management of pest
animals. Of the 36 studies examined, 64 percent were quantitatively or qualitatively judged by the
authors to have been effective in achieving useful reductions in damage to natural resources or the
pest population.

521 Factors influencing success of ground shooting operations

Generally, ground shooting is most effective when integrated with well-planned and well-
resourced pest management techniques. The literature review’s systematic evaluation identified
six recurring themes regarding specific contributors to the success of ground shooting operations
most relevant to the SPC trial including;

= the use of efficient tools and methods,

= manageable area of operation,

= use of experienced or committed shooters,

= highly accessible areas of operations,

= strong conservation or ethic of unpaid shooters, and
= favourable environmental or topographical features.

Operations that used government or professional pest controllers were judged to be effective in at
least 80 percent of cases surveyed, compared to operations that used unpaid shooters or
commercial harvesters were found to be effective 50 percent or less of the time. This highlights the
importance for SPC of ensuring that volunteer shooters are sufficiently experiences, properly
trained and carefully selected. Augmenting volunteer capability through specific training when
appropriate may also help to improve efficiency and effectiveness.

Shooting operations that were part of a broader pest management strategy were judged effective in
80 percent of cases in the literature review, compared with less than 60 percent of operations that
did not integrate other control methods. As discussed in Section 5.3 the SPC operations were well
integrated with other NPWS pest management activities.

The most frequently cited factor contributing to the success of shooting operations is the use of
methods or tools that enhance the efficiency of shooters. Improving shooters’ ability to humanely
kill more animals per unit of time than they would typically be able to would increase the impact
on population mortality. The Commission recommends that future SPC initiatives look to better
leverage use of tools such as night vision technology to improve efficiency. Other technology, such
as the use of drones to locate animals, should also be explored in an attempt to enhance efficiency.

Another frequently cited factor improving the effectiveness of shooting operations is the use of
small areas of operation in which ground shooting can be concentrated to minimize population
recovery. While most of the operations examined in the literature review have had to deal with
larger areas of operation and permeable borders, studies show that dividing these areas, where
possible, into smaller more manageable units improves efficiency and sustains focus and activity
of shooters as pest animal population rates decline. Evidence from the SPC trial indicates that this
approach was adopted across all SPC reserves. Operational plans and field observations indicate
that SPC reserves were split into subsections that were subsequently divided into smaller
operation areas. SPC volunteers would rotate between the smaller operation areas over the course
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of an operation. This represents good practice and should have contributed to improved
management outcomes.

Feedback from SSAA NSW volunteers and NPWS SPC staff at workshops and through surveys
also indicates that the strong conservation ethic and commitment of the volunteers was a key
strength of the program. These two aspects were also highlighted in the literature review as
important contributors to successful ground shooting operations. The SPC trial includes a selection
process in which volunteers are required to become qualified volunteers. This includes a firearms
accuracy test, first aid training, attendance at briefing days and a willingness to commit to
operations and travel to remote parts of NSW to attend operations. Evidence suggests that
selecting volunteers with this level of commitment was a key factor in the operational and social
success of the trial and these processes should be maintained if the program is to continue. Many
volunteers expressed the view that an important aspect of the program for them was a sense that
they were “giving back” and helping to make a difference.

Feedback from volunteers at workshops also indicated that the sharing of NPWS SPC staff
knowledge with volunteers was highly valued and made the experience even more rewarding.
Volunteers recognised there was real value in spending time with NPWS SPC staff who knew
where pest animals were and were able to offer guidance and training during operations about
how best to target pests. Volunteer’s also highly valued the other information that NPWS SPC staff
were able to share about Aboriginal heritage and threatened flora and fauna within the various
SPC complexes. To this end the selection of NPWS SPC staff to conduct operations was a strong
contributing factor to success of programs. This was acknowledged uniformly by volunteers in
survey feedback and workshops. This transfer of knowledge and repeat participation by
volunteers also contributed to improved efficiency throughout the trial. Furthermore, volunteers
have repeatedly shown some interest in participating in pre and post operation work, such as
putting and signage, and in monitoring of animals. Opportunities such as these should continue to
be explored with a view to further enhance program efficiency.

5.2.2 Factors reducing the success of operations

Seven themes were identified as reducing the success of operations including
= areduction in hunter efficiency as pest population declines

= jnsufficient coverage over space and time to counter immigration

= the presence of dense vegetation or inaccessible areas (refugia)

= selective harvesting

= |ow operational intensity relative to pest reproductive capacity

= minimal or no use of efficient tools and methods

= behavioural adaptation of pests due to repeated operations.

The most cited factor detracting from the success of shooting operations is the functional response
of shooters to declining pest populations. This refers to the reduction in interest by recreational
hunters and commercial shooters due to the high effort and low return when populations are low.
This should not be a major factor for SPC operations, which are designed to target hard to reach
and often scattered remaining populations. However, this could become an issue for the ongoing
recruitment of volunteers for operations with the possibility of some volunteers choosing not to
attend if populations are known to be low. Woomargama NP confronted this issue to some extent
due to the low density of animals in this complex.
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523 Impacts of ground shooting on pest management

In many cases a reduction in pest animal density does lead to a reduction in ecological impactss;
however this is not the case when this reduction is above the threshold density for certain pests.
For example, two American studies identified the threshold density for deer at 10 deer per square
kilometer to allow for the regeneration of vulnerable woody speciess’. One study reporting a 75
percent reduction in deer density was considered to have been ineffective because deer densities
stabilised above 10 per square kilometer.s

The literature also shows that the effectiveness of ground shooting can vary widely, from being
highly effective to counterproductive. Success can depend on a careful selection of the most
appropriate type of shooting operation, identification of meaningful objectives, allocation of
adequate resources and integration with other techniques. At the planning level careful selection of
the most appropriate type of shooting operation was identified as a key factor influencing the
efficiency of the ground shooting operation. Measureable objectives were stated in 14 studies and
most of these studies were judged to be either successful or were ongoing so results were
unavailable.

5.3 Integration and alignment with existing pest management activities

Evidence from interviews with SPC staff and NPWS regional management, as well as review of
pest management and SPC planning documentation, indicates that the SPC trial has led to
improved strategic pest management in participating parks. NPWS staff noted the importance of
independent evaluation in the SPC trial and the required planning requirements in driving
improved integration of pest management.

The extent of improvements varied between parks. For example, a review of goat management at
Yathong NR and Nombinnie NR & SCA has resulted in a more integrated management approach
which uses mustering, trapping and shooting to control the population. A similar change was
observed at Gundabooka NP & SA. Additionally, the monitoring and evaluation required for the
program improved regional NPWS staff knowledge of pest issues and how to target specific pests.
In contrast, integration of activities at some other parks, such as Goonoo was less clear, with
coordination between SPC operations and other management actions not always as well aligned as
it could have been.

While strategic management within parks and communication regarding pest management
activities improved through the SPC trial, the Commission notes that there appears to have been
limited impact on actual coordination with neighbours.

53.1 Strategic alignment of pest management operations

The Commission engaged First Person Consulting (see Attachment 4) to review the strategic
alignment of operations. Their assessment indicated that SPC has been well aligned with, and
integrated into, existing NPWS pest management programs, and it complies with the legislation
and aligns with Government priorities.

5 Hone, J. (2007). Wildlife Damage Control. (CSIRO Publishing, Collingwood).

6 Mutze, G., Bird, P., Cooke, B., & Henzell, R. (2008). Geographic and Seasonal Variation in the Impact of Rabbit Haemorrhagic
Disease on European Rabbits, Oryctolagus cuniculus, and Rabbit Damage in Australia. In P. Alves, N. Ferrand & K. Hacklander
(eds) Lagomorph Biology, 279-293. (Springer, Berlin).

7 Bird, P., Mutze, G., Peacock, D., & Jennings, S. (2012). Damage caused by low-density exotic herbivore populations: the impact
of introduced European rabbits on marsupial herbivores and Allocasuarina and Bursaria seedling survival in Australian coastal
shrubland. Biological Invasions 14: 743-755.

8 Williams, S. C., Denicola, A. J., Almendinger, T., & Maddock, J. (2013). Evaluation of organized hunting as a management
technique for overabundant white-tailed deer in suburban landscapes. Wildlife Society Bulletin 37: 137-145.
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Each SPC complex has three documents that guide the implementation of the trial: a Regional Pest
Management Strategy (RPMS); Pest Management Site Plan (PMSPs); and SPC Shooting Operation
Plan (Table 1).

Table 1: Overview of pest management plans

Relevant Documentation Description

RPMSs identify priority species for a range of pest
management control measures in each OEH region, including
the primary target species for the SPC trial in each site.

OEH Regional Pest Management
Strategies (RPMS)

NSW National Parks and Wildlife The PMSPs for each region identify and document the highest
Service - Pest Management Site Plans priority pests for each SPC trial site, referencing the priority
(PMSP) pest species in the respective RPMS.
Pest management shooting operation plans identify target
OEH - SPC Shooting Operations Plan species, and align aims and objectives of the shoot with PMSP
and RMPs.

A review of these key documents indicates that shooting activities in SPC reserves are generally
strategically aligned with other pest control activities done by NPWS and neighbours. Pest
Management Site Plans detail how SPC shooting activities for each reserve complex are
coordinated with other NPWS activities. They also describe wider involvement of neighbouring
properties and community groups, as well as coordination with other agencies in pest
management activities. However, survey results from park neighbours and discussions with Local
Land Services indicate that not all regions actively go about coordinating programs at all possible
opportunities.

The relevant Regional Pest Management Strategies identify priority species for a range of pest
management control measures in each region, including the primary target species for the SPC
trial in each site. The SPC shooting activities generally target species ranked in the Regional Pest
Management Strategies as a “Critical” regional priority for management because of their impacts
on threatened species. Key documents also indicate that shooting activities in SPC reserves are
strategically aligned with other actions regarding threatened species. Importantly, the Regional
Pest Management Strategies clearly note that the protection of these threatened species requires
the effective control of the priority pest species for each site, confirming that the plans are based on
identification of conservation assets that are at high risk.

The Pest Management Site Plans for each region identify and document the highest priority pests
for each SPC trial site, referencing the priority pest species in the respective Regional Pest
Management Strategies. Pest Management Site Plans for the trial sites generally identify the same
threatened species as identified in their respective Regional Pest Management Strategies.

Aims and objectives are generally aligned throughout the SPC Shoot Plans, Pest Management Site
Plans and Regional Pest Management Strategies. However, there are some instances of
misalignment as detailed in Table 2 below. Shoot Plans and Pest Management Site Plans
document how their objectives are informed by overarching plans and strategies including their
Regional Pest Management Strategies.

There is little evidence that Pest Management Site Plans have been updated since the
Commission’s 2016 Interim Evaluation with any substantial new information relating to planned
pest control operations or relevant strategic information. The PMSPs for each region are intended
to be updated every year. NPWS staff advised that the PMSPs were updated in November 2015
with some changes to operational information, but dates were not updated. However, First
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Person’s review of a sample of PMSPs indicated that only one of the PMSPs (for the Woomargama
reserve) has been updated since the Interim Evaluation in 2016. The Commission considers that
plans must be kept up to date so that on-ground operations can be adaptively managed, taking
account of new pest information and conditions, to target the most effective areas and approaches.

Table 2: Inconsistencies between RPMS, PMSP and Shoot Plans for each SPC trial site.

SPC trial site Inconsistencies between RPMS, PMSP and Shoot Plans

Central Mallee In the Central Mallee PMSP, goats and foxes are listed as the primary target
species for the SPC. The 2015 and 2016 SPC shoot plans list foxes as the primary
target for all shoots, but they also list feral cats as a primary target for three
operations in 2016 despite not being listed as a regional priority in the Western
Rivers RPMS or a primary target species in the PMSP. Goats were only ever
secondary targets in shoot plans.

Cocopara Goats and pigs are listed as the primary target species for the SPC trial in the
PMSP for the Cocopara region. This is reflected in the shoot plans, with pigs as the
primary target in the March 2015 and June 2016 operations and goats as the
primary target in the September 2016 operation. However, pigs are not listed as a
management priority for the Cocopara site in the Western Rivers RPMS. Rabbits
are listed as a critical priority for Cocopara in the RPMS; however this is not
reflected in the PMSP.

Gundabooka Of the primary target species for the Gundabooka site (goats, pigs, foxes and wild
dogs), it is unclear from the PMSP which species were intended to be targeted
through the SPC trial. Goats were identified as the primary target species in all six
shoot plans available from 2015 and 2016, with pigs, foxes and wild dogs listed as
secondary targets.

Woomargama Of the primary target species for the Woomargama site (goats, pigs and rabbits), it
is unclear from the PMSP which species were intended to be targeted through the
SPC trial. Rabbits were listed as the primary target species for the May 2015
operation and pigs were listed as the primary target for the four SPC shooting
operations in 2016.

Foxes and wild dogs were listed as critical priority pests for the Woomargama site
in the Southern Ranges RPMS, however dogs are not identified as primary target
species in the PMSP or Shoot Plans.

5.3.2 Coordination with neighbours

As noted above, the pest planning documentation includes information regarding coordination
with neighbours. However, interviews and surveys indicate that actual coordination varied
between complexes and could be improved.

Survey results indicated that 32 percent of responding neighbours suggested that they had seen an
improvement in pest management coordination over the course of the SPC trial, including better
communication and working arrangements. This included interrelated changes to:

= Improved communication and education
NPWS [are] communicating better — communicating really well. We all seem to be working much
better together. (Gundabooka survey respondent).
Better education about pest control, especially with dogs and pigs. (Woomargama survey respondent).
= Better working relationships and arrangements

We have started a local pest management group with Local Land Services. NPWS will join in the
future. We are trying to coordinate pest management a bit more effectively. People are becoming a bit
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more receptive of NPWS. In the past many people wanted nothing to do with them. (Central Mallee
survey respondent).

= Greater coordination

There is a lot more talk out there amongst the agencies. They are all starting to get on the same page
about what materials they are using and when they are using it. They are all starting to do the same
thing now. (Central Mallee survey respondent).

| think people are working together more, doing it at the same time, which is reducing numbers of pest
animals. (Central Mallee survey respondent).

Despite this, 92 percent reported that the SPC trial had not influenced the way that they manage
pests on their own properties. Furthermore, almost half of survey respondents

(45 percent) indicated that the SPC trial had not changed the way that NPWS, Local Land Services
and landholders coordinate pest management and 22 percent were unsure. This suggests that
while NPWS regularly communicated with park neighbours about SPC operations, this did not
always or consistently translate into improved pest management across different land tenures.

5.4 Pests removed through SPC trial

It is important to remember that the focus on SPC is generally to target small remaining
populations, once other control measures have reduced the size of the population. The
Commission has collated field records on the number of animals removed through the SPC
program. Whilst the number of animals removed is one output measure from the trial, it alone
cannot provide a reliable measure of whether the SPC program has delivered on its ecological
outcomes. Removal data should be reviewed in conjunction with other outcome measures such as
the improvement of threatened native flora and fauna. However, even with such alignments it
remains difficult to demonstrate that pest removals from the SPC program resulted in observed
improvements to threatened species. It is likely that such improvements arise from the broader
suite of pest control measures in place, interacting with outside favourable factors, such as good
seasonal rainfall or changing land use practices.

Table 3 details the pests removed from the six SPC reserve complexes (12 SPC reserves). SPC
volunteers removed 5,655 animals with goats accounting for 62 percent of all animals shot
followed by rabbits (23 percent) and pigs (12 percent). Central Mallee followed by Yanga and
Gundabooka reserves accounted for the majority of pest removals, while Woomargama National
Park had the lowest number of pest animals removed.

Table 3: Number of animals removed in SPC reserves — February 2014 to November 2016

Deer Cat Pig Rabbit Fox Wild Feral Other
dog goat
Central Mallee 24 39 71 936 8 0 2727 0
Cocopara 0 0 18 6 0 0 88 2
Goonoo 0 0 0 0 0 0 52 1
Gundabooka 0 5 76 10 6 0 599 0
Woomargama 1 0 3 1 0 1 0 0
Yanga 57 6 530 347 28 0 13 0
Total 82 50 698 1300 42 1 3479 3
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The low number of pest animals removed at Woomargama National Park (six pest animals)
corresponds with low numbers of pest herbivores detected by monitoring (motion-sensor
cameras). Low pest herbivore density may be attributed to successful aerial shooting between 2008
and 2011 and the reserve’s location at the end of a wildlife corridor. As previously noted, the low
number of animals removed should not be viewed as a measure of the success of the program. It
may indicate that this was the most appropriate location to employ ground shooting because other
measures had already been exhausted and could not successfully target the remaining animals.

The rate of pest animal removal per hectare varied considerably across the reserves. Cocopara, the
smallest of the target areas, represented the highest number of animals removed relative to reserve
size, with one pest animal removed every 42 hectares on average. This is in contrast to the second
smallest reserve area, Woomargama, where one pest animal was removed every 4,037 hectares on
average (Table 4).

Table 4: Pests removed per hectare in six SPC reserves

Pests removed Complex area (ha.) Pests removed/ ha.

Central Mallee 3,805 235,268 62

Cocopara 114 4,778 42

Goonoo 35 65,105 1,860

Gundabooka 696 89,484 129

Woomargama 6 24,224 4,037

Yanga 981 82,862 84

Total / 