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Acronyms

CEO
CFA
DHHS
DoT
DTF
FSI
KPI
MUARC
RDN
SRIP
SSRIP
TAC
TEC
VAGO
WRSB

chief executive officer

Country Fire Authority

Department of Health and Human Services
Department of Transport

Department of Treasury and Finance
fatality and serious injury

key performance indicator

Monash University Accident Research Centre
Road Design Note

Safer Road Infrastructure Program

Safe System Road Infrastructure Program
Transport Accident Commission

total estimated cost

Victorian Auditor-General’s Office

wire rope safety barrier

Abbreviations

EPBC Act
fwy

hwy

km

km/h

rd

the SSRIP Funding Deed

the Towards Zero Strategy

Environmental Protection and Biodiversity Conservation Act 1999

freeway

highway

kilometre
kilometres per hour

road
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Safe System Road Infrastructure Program Funding Deed

2016—2020 Towards Zero Strategy and Action Plan
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Blackspots are sections of
road that are considered
high risk because a high
number of crashes have
occurred on them.

Wide centreline
treatment involves
widening the distance
between opposing traffic
lanes.

Rumble strips are small
raised bumps that vibrate
when driven over. This
alerts the driver that they
are straying out of their
lane.
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The number of deaths on Victoria’s roads declined from 776 in 1989 to 266 in
2019. Road safety strategies, such as mandatory seatbelts, breath testing,
speed cameras and safety infrastructure upgrades at blackspots, have
successfully reduced Victoria’s road toll.

However, data from the Transport Accident Commission (TAC) shows that
reductions in the road toll have slowed in the last five years. It also shows that
in the last 10 years, most road accidents that resulted in death or serious
injury occurred on rural roads. These accidents primarily involved head-on
collisions or collisions with roadside objects, such as trees.

In 2013, the government announced the $1 billion Safe System Road
Infrastructure Program (SSRIP) as part of its Road Safety Strategy 2013-2022.
In 2016, it launched the 2016—-2020 Towards Zero Strategy and Action Plan
(the Towards Zero Strategy) to complement the SSRIP. This included a

$340 million program of road safety initiatives.

TAC funded the Towards Zero Strategy with the proceeds from annual vehicle
registrations, which road users pay. Most of this funding was set aside for
VicRoads—now part of the Department of Transport (DoT)—to deliver 27 road
safety projects. These projects, collectively referred to as the Top 20 Program,
involve installing road safety infrastructure, such as flexible barriers, wide
centrelines and rumble strips, to 20 of Victoria’s highest-risk rural roads.

The Towards Zero Strategy aims to reduce the annual number of road deaths
to 200 or less by the end of 2020 and reduce the number of serious injuries by
15 per cent within the five-year period from 2016. Installing flexible barriers is
a significant part of the strategy. The strategy states that flexible barriers can
reduce fatalities and serious injuries from run-off-road and head-on serious
casualty crashes by up to 85 per cent.

Large infrastructure projects can be complex, expensive and risky. In previous
audits we have found that detailed planning, diligent project management and
comprehensive oversight are critical to their success.

For this audit our objective was to determine if Victoria’s regional road
barriers program is delivering its intended safety outcomes. To do this, we
focused on TAC and VicRoads’ roles in planning, installing, maintaining and
monitoring flexible barriers installed under the Top 20 Program.

While flexible safety barriers save lives and reduce serious injuries on
Victoria’s roads, they are not as cost-effective as VicRoads and TAC intended.

Safety on Victoria’s Roads—Regional Road Barriers



A crash reduction factor
is the percentage that a
certain type of crash will
reduce by after a road
safety treatment is
installed.

The Road Safety
Executive Group consists
of executives from
different government
bodies that are involved
in road safety, such as
Victoria Police, the
Department of Health and
Human Services (DHHS)
and the Department of
Justice and Community
Safety.

The Ministerial Council
for Road Safety is made
up of government
ministers who have
portfolios that are
relevant to road safety.
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We undertook a statistical analysis to assess the effectiveness of the road
safety treatments that VicRoads installed through 18 of the 21 completed
projects under the Top 20 Program. We found that these treatments, which
include flexible barriers and other safety measures, have most likely reduced
fatalities and serious injuries on the treated sections of road by 46.5 per cent.
This result is below the individual crash reduction factors that VicRoads set for
17 of the 18 completed projects. If this result persists, then the projects will
not achieve their expected benefits and the Top 20 Program will be less cost-
effective than intended.

VicRoads did not sufficiently plan its flexible barrier installation projects under
the Top 20 program. As a result, it is likely to spend at least 22 per cent more
installing the barriers than it originally budgeted for. Additionally, it has failed
to properly maintain and monitor the barriers it installed, which increases the
risk that they will not perform as intended.

VicRoads has not kept adequate records about project start and completion
dates, and in some cases, it is missing data. This will impede its ability to fully
evaluate the Top 20 Program’s outcomes and hold itself accountable to the
community for the effectiveness of its investment.

Business case

It is best practice for agencies to prepare a business case to support
investment in a major infrastructure project. While it was not required by the
Department of Treasury and Finance (DTF), TAC and VicRoads did not prepare
a business case to support the SSRIP, the Towards Zero Strategy or the decision
to install flexible barriers and other safety infrastructure treatments, which
was initially costed at $340 million, on the top 20 roads.

The Road Safety Executive Group and the Ministerial Council for Road Safety
both approved the Towards Zero Strategy. The government also approved TAC
to fund it. TAC and VicRoads presented these groups with modelling, costings
and a copy of the draft strategy. However, without a business case, there is no
consolidated document that shows how TAC and VicRoads analysed different
options and justified why the recommended investment was the best value-
for-money option. It also means that the executive group, ministerial council
and government were not presented with a consolidated picture of the
strategy’s costs, timelines and risks as well as evidence for the effectiveness of
flexible barriers.

Victorian Auditor-General’s Report



TAC and VicRoads undertook extensive modelling of road trauma data and
held workshops with experts to develop the Towards Zero Strategy. TAC and
VicRoads also modelled the effectiveness of a range of different treatment
options. However, a consolidated business case would have helped TAC and
VicRoads demonstrate that the Top 20 Program was the best use of funds at
the time. A consolidated business case would have also provided enough
information for the government to make a better-informed decision about
investing in flexible barriers and understanding the investment’s value for
money in comparison to other options.

Road selection

The Towards Zero Strategy stated that VicRoads would make 20 of Victoria’s
highest-risk rural roads safer. VicRoads used two criteria to select the
highest-risk roads:

e roads with a speed limit of at least 100 kilometres per hour
e roads with a daily traffic volume of 3 000 vehicles or higher.

After identifying the roads that met both of these criteria, VicRoads assessed

A serious casualty crash is . .
how many serious casualty crashes occurred on them over five years. It then

a road accident that

results in a driver, selected the 20 roads that had the highest rate of serious casualty crashes
passenger or pedestrian during this period.

being seriously injured or . ) . . . .
killed. VicRoads did not formally document its reasoning for its road selection

approach. While VicRoads has data to support why it identified high-speed
roads as high risk, it does not have sufficient evidence to support the
relationship between traffic volume and risk.

Project design and approval

In 2014, TAC and VicRoads signed the Safe System Road Infrastructure
Program Funding Deed (the SSRIP Funding Deed). The Top 20 Program is partly
funded by the SSRIP.

VicRoads is delivering the Top 20 Program through 27 projects under
five investment plans. TAC approved these investment plans, which set
financial limits for the project proposals that sit beneath them.

VicRoads used a 10-step process to develop these project proposals. It
introduced this process to speed up project development and approval. As
part of the process, VicRoads developed scope approval reports, which detail
its planning for each proposed project. A joint committee of VicRoads and TAC
staff were then meant to use these scope approval reports to endorse the
project proposals. Figure A outlines this process.

Victorian Auditor-General’s Report Safety on Victoria’s Roads—Regional Road Barriers



The next 16 are an
additional 16 regional
road sections where
VicRoads is planning to
install flexible barriers
and other road safety
infrastructure.

A 95 per cent confidence
interval is the range of
values of which you can
be 95 per cent confident
that the true value lies
within.

Safety on Victoria’s Roads—Regional Road Barriers

Figure A
SSRIP approval process

Stage Approver Detail

$1 billion SSRIP funding
for road safety initiatives

SSRIP funding program The government

Outlines a program of
projects

Investment plan TAC

Contains specific details
about Top 20 Program
projects

Project proposal Endorsed by a joint

committee of VicRoads
and TAC staff

Final proposal approved
by VicRoads
Source: VAGO.

VicRoads could not demonstrate that the joint committee received the scope
approval reports for 15 of the 27 Top 20 Program project proposals.
Consequently, there is no evidence that the joint committee was informed
about key project details—such as the required length, type and cost of the
flexible barriers—when it endorsed them.

For the next 16 roads, VicRoads completed more detailed project design plans
before approving the proposal and submitting it to the joint committee.

Evidence supporting flexible barriers

The Towards Zero Strategy states that flexible barriers have been shown to
reduce run-off-road and head-on serious causality crashes by up to

85 per cent. However, VicRoads does not have strong evidence to support this
statement.

VicRoads based this statement on research that it commissioned from the
Monash University Accident Research Centre (MUARC). MUARC's research
states that on the 11 roads it tested, flexible barriers led to an overall

56 per cent reduction (with a 95 per cent confidence interval of 25 per cent to
74 per cent) in run-off-road and head-on serious casualty crashes.

Two of these roads had a reduction of 87 per cent and 83 per cent, which is
the basis for VicRoads’ 85 per cent statement. Respectively, the width of the
95 per cent confidence interval for these roads was 1 to 98 per cent and

47 to 94 per cent. VicRoads should not have relied on these results. It could
not be confident that the real result was near 85 per cent because for the one
road with a result reported as above 85 per cent, the confidence interval is too
wide to be useful.

Use of the study’s overall result, a 56 per cent reduction, in the Towards Zero
Strategy would have been more statistically robust. The result of our statistical
analysis is also more consistent with this lower figure.

Victorian Auditor-General’s Report



Crash reduction factors and benefit-cost ratios

Each of VicRoads’ project proposals state the crash reduction factor and

A benefit-cost ratio is the benefit-cost ratio for the proposed safety treatment. VicRoads used these

ratio between the benefit

of a project (as a dollar measures to convey the expected benefits of its Top 20 Program projects to
amount) and the project’s the joint committee. The joint committee endorsed the projects and VicRoads’
cost. chief executive officer (CEQ) approved them.

VicRoads used each project’s crash reduction factor to calculate its
benefit-cost ratio. Under the SSRIP Funding Deed, project approval required
the project to have a benefit-cost ratio of 1.5 or higher. This means that the
benefit of a project must be at least 1.5 times more than its cost. If the crash
reduction factor is overstated, then the benefit-cost ratio will be, which can
mislead decision-makers, such as the joint committee.

VicRoads did not consistently calculate crash reduction factors for its Top
20 Program projects.

VicRoads advised that the crash reduction factors for these projects, including
continuous flexible barrier installation, were based on an 85 per cent
reduction informed by the results for the two highest performing roads in the
MUARC research. VicRoads adjusted the 85 per cent crash reduction factor
depending on how much flexible barrier was included in a project. For
example, if less of the road segment was treated with barrier, the crash
reduction factor was relatively less than 85 per cent.

However, VicRoads could not provide its calculations to support its adjusted
crash reduction factors. Additionally, three past evaluations that MUARC
completed of the Safer Road Infrastructure Program (SRIP) 1, 2 and

3 programs found that VicRoads has a history of overestimating crash
reduction factors by up to 32 percentage points. For these reasons, we could
not determine if the benefit-cost ratios that VicRoads presented to its CEO and
the joint committee were reasonable. Consequently, the program may be less
cost-effective than intended because its cost may not achieve the intended
outcome.

VicRoads’ crash reduction factors are based on crash data for all vehicle types,
of which passenger vehicles make up the majority. VicRoads’ Top 20 Program
investment plans and project proposals contain no information about how
effective flexible barriers are for different types of road users, such as
motorcyclists and heavy vehicle drivers.

While the Towards Zero Strategy references two studies about the
effectiveness of flexible barriers for motorcyclists, neither of these studies
have enough data for VicRoads to rely on.

Stakeholder engagement

VicRoads did not have finalised stakeholder communication and engagement
plans for any of the top 20 roads before it started construction. These would
have given VicRoads a better opportunity to identify and consistently address
stakeholder concerns before beginning works.

Victorian Auditor-General’s Report Safety on Victoria’s Roads—Regional Road Barriers



VicRoads needed to make two infrastructure changes after it commenced
works because it had not identified stakeholder concerns. These changes
included:

e constructing additional emergency crossover areas on the Calder Freeway

e removing newly installed flexible barriers on stretches of the Princes
Highway East to ensure that motorists have a clear line of sight when
turning onto the highway.

VicRoads improved the quality of its stakeholder engagement plans for the
next 16 roads by including more information about key messages, staff
responsibilities and its engagement approaches for each identified
stakeholder.

Time and cost

As of April 2020, VicRoads had completed 21 of the 27 Top 20 Program
projects and installed 92 per cent of the planned 3 458 kilometres of safety
infrastructure, including flexible barriers, wide centrelines and rumble strips.

While VicRoads aimed to complete the Top 20 Program by June 2020, it has
scheduled the eight remaining projects for delivery by February 2021, which is
eight months later than planned.

When VicRoads’ project proposals were initially approved, TAC provided
$450 million in funding through the SSRIP. In April 2020, VicRoads estimated
that the final cost of the Top 20 program would be $550.2 million, with 12 of
the 27 projects expected to exceed their budget. As a result, the program’s
current cost is $99.9 million (or 22 per cent) more than its initial budget.

Quality

Road design standards exist to ensure that road infrastructure is consistent
and safe. VicRoads has a comprehensive suite of quality assurance
mechanisms and sign-offs to ensure that contractors install flexible barriers in
compliance with road design standards.

Flexible barriers need ongoing repairs and maintenance to ensure that they
perform as expected. VicRoads estimates that unrepaired barriers can be up to
34 per cent less effective at reducing serious injuries and fatalities.

Inspections

VicRoads inspects its road safety infrastructure to identify any hazards and
damage. Its inspection processes vary significantly between its different
regions. While VicRoads does not set requirements for what inspectors should
assess, it does specify how often inspections should occur.

Safety on Victoria’s Roads—Regional Road Barriers Victorian Auditor-General’s Report



VicRoads has limited oversight of how maintenance contractors inspect
flexible barriers. Only one region could demonstrate how it conducts
inspections, which means that VicRoads cannot guarantee that inspections are
comprehensive or effective across the state.

Repairs and maintenance works

When a barrier is damaged, VicRoads responds before repairing the affected
section. These interim responses include actions such as assessing the damage
or placing signs to warn traffic about the damaged section.

VicRoads has timeliness standards for responding to damaged barriers, but
not for conducting repairs. In October 2018, VicRoads proposed timeliness
standards for repairs to TAC, but neither TAC nor VicRoads adopted them.

Since 2015, VicRoads has improved the timeliness of its repairs and
maintenance works. Despite a 163 per cent increase in barrier repair and
maintenance jobs, its average repair time decreased from 94 days to 30 days
between 2015 and 2019.

VicRoads does not keep records about how often it maintains flexible barriers.
VicRoads advised that it performs routine maintenance on some stretches of
flexible barriers, such as checking the tension of wire rope barriers, on an ad
hoc basis. For others, VicRoads said it does not perform any maintenance.

Funding for repairs and maintenance

In addition to the funding TAC provides to VicRoads to install flexible barriers,
it also provides funding to repair and maintain them. VicRoads also allocates
some of its asset maintenance funding to its regions for general road
maintenance, which includes maintaining barriers not funded by the TAC,
managing roadside vegetation and fixing potholes. Regions allocate this
funding according to their regional road priorities. This means that funding for
maintaining these barriers competes with other types of maintenance.

VicRoads does not centrally record what condition stretches of flexible barrier
are in. Consequently, it does not know which barriers require maintenance at
specific points in time. This means that VicRoads’ regional road maintenance
priorities are not informed by the condition of flexible barriers.

Key performance indicators

VicRoads did not develop a benefits management plan at the start of the Top
20 Program. Benefits management plans are better practice because they
clearly outline key performance indicators (KPIs) and targets, as well as
measures to determine if a project is going to meet its original objective.

While VicRoads’ crash reduction factors could be viewed as project targets for
the Top 20 Program, VicRoads did not formalise these.

Victorian Auditor-General’s Report Safety on Victoria’s Roads—Regional Road Barriers



Evaluation

VicRoads did not establish an evaluation framework when it was planning the
Top 20 Program. Additionally, it could not give us accurate construction start
and end dates for its Top 20 Program projects, which are needed to conduct a
proper evaluation. If VicRoads had established a formal evaluation framework
at the beginning of the program, then it could have used it to collect relevant
data and hold itself more accountable for its performance.

VicRoads did not commission a contractor to develop an evaluation
framework for the Top 20 Program until May 2017. Additionally, it did not start
planning and contracting for a short and medium-term evaluation of the
program until 2017. It advised that it is planning to start a long-term
evaluation in 2021, which will finish in 2026.

VAGO evaluation

As VicRoads has not evaluated how effective the road safety treatments it
installed have been at reducing road deaths and serious injuries, we
completed our own evaluation.

We found that as at the end of January 2020, installing flexible barriers, wide
centrelines and rumble strips has led to a 46.5 per cent reduction in
run-off-road and head-on serious casualty crashes for 18 of the completed
projects. Within a 95 per cent confidence interval, this reduction could be
between 25.6 per cent and 65.6 per cent. We were not able to determine how
much of this reduction can be attributed to flexible barriers alone because
VicRoads did not have enough data on barrier location for us to perform this
analysis.

VicRoads’ inadequate record keeping and data quality has limited its ability to
manage projects, provide evidence for key decisions and evaluate if the Top
20 Program will achieve its expected benefits. We discuss a few examples of
this below.

Crash data

VicRoads used crash data to select the top 20 roads, develop investment plans
and project proposals and monitor the effectiveness of its road safety
treatments.

VicRoads sources crash data from Victoria Police but does not verify it against
TAC's records to check its accuracy. TAC’s data is more reliable because it is
based on road injury claims that are supported by medical records and other
evidence. Victoria Police only assess injuries at the crash site. While it is
unlikely that it would have changed VicRoads’ final selection, by using Victoria
Police’s data VicRoads missed six injuries in the data it used when it was
selecting the 20 highest-risk roads.
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DoT, TAC and Victoria Police are now reviewing all crashes that occurred
between 2006 and 2018 to ensure that their data is correct. They plan to
complete this review in June 2020.

Key program dates

VicRoads has not accurately recorded the construction dates for its 21
completed Top 20 Program projects. This is because each of its regional offices
manage their projects differently and there is no central record for this
information. For this reason, our evaluation only included 18 of the completed
projects where VicRoads could provide accurate construction start and end
dates.

This lack of consolidated information will significantly impede VicRoads’ ability
to monitor the Top 20 Program’s success and evaluate if it has achieved the
intended safety benefits.

Barrier locations

VicRoads’ asset register does not separately record where it has installed
different types of barriers on its roads.

This hinders VicRoads’ ability to:
e plan to install flexible barriers in the future
e accurately evaluate the effectiveness of flexible barriers

e provide emergency services with the exact locations of gaps between
sections of barrier for emergency vehicle access

e know which barriers are damaged or require maintenance at specific
points in time

e schedule strategic maintenance and repairs.

In June 2019, VicRoads started identifying and mapping the locations of
flexible barriers it has installed under the Top 20 Program with funding from
TAC. It is due to complete this work after it finishes all of its Top 20 Program
projects.

We recommend that the Department of Transport (VicRoads):

1. develops business cases for major investments funded by the Transport
Accident Commission in line with the Department of Treasury and
Finance’s better practice Investment Lifecycle and High Value High Risk
Guidelines (see Section 2.2)

2. uses statistically robust methods that account for statistical variation in
crash data to select future roads for treatment (see Section 2.2)

3. develops crash reduction factors that are supported by multiple
peer-reviewed evidence sources, and clearly indicates these in its project
approval documentation. If multiple peer-reviewed evidence sources are
not available, then the Department of Transport (VicRoads) should clearly
indicate this in its project documentation and state a conservative
estimate (see Section 2.2)
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4. ensures that its project proposals contain:

e aproject’s key details, including expected completion dates, key
milestones, detailed costings of individual treatments, key scoping
information (such as expected kilometres of infrastructure) and
expected benefits (such as crash reduction factors)

e peer-reviewed evidence sources
e risks and mitigation strategies
e stakeholder engagement plans (see Section 2.3)
5. maintains comprehensive records of all project approval documentation,

including meeting minutes and supporting documentation put before the
project approvers (see Section 2.3)

6. ensures that its asset management systems include key information about
flexible barriers, including their location, installation date, state of repair
and maintenance schedule (see Section 3.3)

7. develops standards for maintaining flexible barriers that detail how they
should be conducted and how often (see Section 3.3)

8. introduces timeliness standards for repairing flexible barriers (see Section
3.3).

We recommend that the Transport Accident Commission:

9. requires VicRoads to develop a business case before it approves funding
for major infrastructure projects (see Section 2.2)

10. develops a reporting framework with VicRoads to establish regular
reporting on the Top 20 Program’s benefits and costs (see Section 4.2).

We have consulted with DoT (VicRoads) and TAC and we considered their
views when reaching our audit conclusions. As required by the Audit Act 1994,
we gave a draft copy of this report to those agencies and asked for their
submissions or comments. We also provided a copy of this report to DTF.

DoT (VicRoads) and TAC accepted all of our recommendations and have both
provided a detailed action plan to address them. The full responses are
included in Appendix A.
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Unlike previous road safety initiatives in Victoria, the Towards Zero Strategy

and the Top 20 Program use continuous lengths of flexible barrier to prevent
run-off-road and head-on serious casualty crashes. This new approach is the
largest financial investment and rollout of continuous flexible barriers in the
state’s history.

It is important to ensure that TAC and VicRoads have appropriately invested
public resources to deliver this major project. It is also important to assess if
the newly installed flexible barriers are performing as expected and improving
the safety of Victoria’s roads.

Since 1970, more than 114 000 people have died on Australia’s roads. In the
last five decades, the number of road deaths per year has significantly
decreased, despite significant population growth and increasing numbers of
motor vehicle registrations.

Figure 1A shows the changes in Australia’s population, number of road deaths
and vehicle registrations between 1970 and 2018. The reduction in road
deaths over this period is due to safer roads and vehicles, the introduction of
road safety legislation, improved public education and enhanced police
enforcement and enforcement technology.

In 2015, the Australian Automobile Association estimated that the annual
economic cost of road crashes in Australia was $22.2 billion. Loss of life, health
and wellbeing accounted for around 41.7 per cent ($9.28 billion) of the total
amount.
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Figure 1A
Changes in the number of road deaths, vehicle registrations and Australia’s
population between 1970 and 2018

1970 2018 DIFFERENCE

ROAD DEATHS -68%

POPULATION

REGISTERED

VEHICLES +1293%

Source: VAGO.

Road deaths by state

Between 2014 and 2019, Victoria had the second highest number of road
deaths in Australia, but the second lowest in proportion to its population.
Figure 1B compares the number of road deaths in Australian states in
proportion to their populations.

Since 1989, the number of deaths on Victoria’s roads has been decreasing.
However, in 2016 there was a spike where the road toll increased to 293. In
2019, there were 266 deaths on Victoria’s roads.
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Figure 1B
Annual road deaths by state per 100 000 people

25 4

= = N
o (6] o
1 1 1

Fatalities per 100 000 people

(6]
1

2014 2015 2016 2017 2018

. \SW - Vic. Qld e SA WA Tas. M NT 0 ACT === Australia

Source: VAGO, based on Bureau of Infrastructure, Transport and Regional Economics data.

Risk factors

Some roads are riskier than others. Factors such as speed limit and location
(rural or metropolitan) can make roads more dangerous for users than others.
Different types of vehicles also have different risk factors.

Speed limit

As Figure 1C shows, there is a relationship between speed limits and the
number of deaths on Victoria’s roads. From 2006 to 2019, more fatal crashes
occurred on roads with speed limits of 100 kilometres per hour and more.
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Figure 1C
Fatal crashes in different speed limit zones from 2006 to 2019

50 km/h or less
10%

e— 60-70 km/h

100+ km/h 26%

48%

e ———— 80-90 km/h
16%

Note: This figure does not account for the number of kilometres driven for each speed category
because VicRoads did not have this information.
Source: VAGO, based on VicRoads crash statistics.

Location

Since 2010, road deaths in rural Victoria have consistently exceeded road
deaths in metropolitan Melbourne. This is despite the fact that only
24 per cent of Victoria’s population live outside of metropolitan Melbourne.

Figure 1D compares road deaths in Victoria’s metropolitan and rural areas
between 2000 and 2019.

Figure 1D
Number of road deaths in metropolitan Melbourne and rural Victoria between 2000 and 2019
Number of
road deaths
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Source: TAC.
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Vehicle type

Different vehicle types have different risk factors. While passenger vehicles
have the lowest rate of road deaths in proportion to registrations, this rate is
disproportionately high for motorcycles. Figure 1E compares the proportion of
registrations and deaths involving different vehicle types in Victoria.

Figure 1E
Proportion of registrations and road deaths by vehicle type in Victoria in 2019

80 — % of registrations

70 — I
60 — I
50 — I
40 — I
30 — I
20 — I

10— I

0 l ||
Passenger Light Motorcycles Heavy rigid Light rigid Buses
vehicles commercial trucks trucks

vehicles

Note: Light commercial vehicles include utility vehicles and panel vans. Heavy rigid trucks include prime movers and trucks weighing
more than 4.5 tonnes. Light rigid trucks include trucks weighing less than 4.5 tonnes. This figure does not include campervans, articulated
trucks and non-freight carrying vehicles.

Source: VAGO, based on VicRoads’ data.

State and local governments manage approximately 150 000 kilometres of
public roads in Victoria. Private operators manage selected toll roads.

In Victoria, roads are classified by their quality and function (see Appendix B
for further information on road classification) or by their type.

Our audit focused on sealed roads that are either divided or undivided. Figure
1F shows an example of a divided and an undivided road.
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Figure 1F

Examples of a divided and undivided road

Divided road

Source: VicRoads.

1.4 Agency roles

Undivided road

DoT and TAC are responsible for planning and delivering regional road barrier
installation projects under the Top 20 Program.

Department of Transport

DoT is responsible for Victoria’s transport network and all transport-related
policy and planning. It is also responsible for developing the next road safety
strategy.

VicRoads

VicRoads, which became part of DoT on 1 July 2019, is responsible for
installing and maintaining flexible barriers on Victoria’s roads. VicRoads and
TAC make up the joint committee that endorses funding and monitors the Top
20 Program projects.

There are seven VicRoads regions, which are responsible for managing repairs
and maintaining roads and barriers in their region. The seven regions are:

e Eastern

e  Metro North West

e  Metro South East

e North Eastern

e Northern

e South Western

o  Western.
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TAC funds the cost of medical treatment for people who are injured in road
crashes that involve a Victorian-registered vehicle. It also runs campaigns to
promote road safety and funds infrastructure projects that aim to reduce road
trauma.

TAC is the sole funder of the Top 20 Program and makes up part of the joint
committee.

In November 2001, the government launched the Arrive Alive Road Safety
Strategy 2002—-2007. Under this strategy, VicRoads treated blackspots with
safety upgrades, which TAC funded under the SRIP that it announced in May
2003.

In March 2013, the government launched the Road Safety Strategy
2013-2022, which outlines key focus areas such as speed, drink driving and
drug driving. As part of this strategy, the government also announced a new
funding program—the S$1 billion SSRIP.

Launched by the government in May 2016, the Towards Zero Strategy aims to
reduce trauma on Victoria’s roads by the end of 2020. Its targets include:

e |ess than 200 deaths per year

e 15 per cent less serious injuries than in 2016.

Towards Zero Strategy actions include:

e improving road safety and roadside infrastructure
e conducting community engagement activities

e improving road user behaviour

e increasing and encouraging the uptake of safer vehicles.
Focus areas

Unlike the previous blackspot approach, the Towards Zero Strategy targets
longer lengths of high-risk roads. It also focuses on regional and rural drivers
because they are over-represented in crashes and road deaths. The Towards
Zero Strategy states that death rates on rural roads are four times higher than
on metropolitan roads.

Funding

When the government introduced the Towards Zero Strategy, it allocated
S480 million of SSRIP funds to it and committed an extra $1 billion to install
more road safety barriers. This brought the Towards Zero Strategy’s total
funding to $1.48 billion.
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The Safe System Approach

The Towards Zero Strategy is based on the Safe System Approach to road
safety. The Safe System Approach accepts that there is always a risk that road
users can make mistakes and crash. For this reason, the road system should be
forgiving so crashes do not result in deaths or serious injuries.

The Safe System Approach is based on three principles:

e  People make mistakes.

e  People have limited tolerance to injuries.

e Safety is a shared responsibility.

As shown in Figure 1G, the approach has four implementation pillars—safer

roads, safer speeds, safer vehicles and safer road users. Installing flexible
barriers falls under the ‘safer roads’ pillar.

Figure 1G
Safe System Approach principles and its four pillars

PEOPLE MAKE MISTAKES

PEOPLE HAVE LIMITED
TOLERANCE TO INJURIES

SAFETY IS A SHARED
RESPONSIBILTY

Source: VAGO, based on the Towards Zero Strategy.

Under the Towards Zero Strategy, VicRoads is installing safety infrastructure to
stretches of Victoria’s highest-risk roads. Figure 1H shows the location of the
20 road stretches that VicRoads identified as having the highest risk.
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Figure 1H

Highest-risk road sections identified in the Towards Zero Strategy

o Princes Hwy West
Little River to Corio

e Geelong Ring Road
Corio to Waurn Ponds

e Bass Hwy

Lang Lang to San Remo

° Princes Fwy East
Traralgon to Sale

e Princes Fwy East
Longwarry to Traralgen

e Mornington Peninsula Fwy
Mount Martha to Rosebud

o Calder Fwy

Hume Fwy/Hwy
MBO Ring Rd/Thomastown to Wodonga

Western Fwy
MBO Ring Rd/Sunshine West to Ballarat

Goulburn Valley Hwy
Yea to Molesworth

Midland Hwy
Ballarat to Creswick

Anglesea/Great Ocean Rd
Bellbrae to Anglesea

Geelong-Bacchus Marsh Rd
Geelong to Bacchus Marsh

Beechworth-Wodonga Rd

—— Divided roads
—— Undivided roads

Melbourne-Lancefield Rd
Sunbury to Lancefield

@ South Gippsland Hwy
Leongatha to Meeniyan

@ Midland Hwy
Shepparton to Stanhope

@ Paynesville Rd
Bairnsdale to Paynesville

@ Maffra-Sale Rd
Sale to Maffra

Princes Hwy East
Sale to Bairnsdale

MB80 Ring Rd/Keilor Park to Bendigo Beechworth to Yackandandah Rd

Source: VAGO, based on the Towards Zero Strategy.

Road safety infrastructure

Figure 11 outlines the three types of road safety infrastructure that VicRoads is
installing to make rural roads safer.
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Figure 11
Types of road safety infrastructure installed under the Top 20 Program

Road safety

> Wide centreline treatment Rumble strips
barriers

i,—LiJ_—HHn’

L L

Physical object placed on or near Two parallel lines (either broken Series of small black or white
a road to prevent vehicles from or continuous) with a wide gap raised ribs that make a rumble
either running off the road or to create greater separation noise and cause the vehicle to
passing over the centreline and between two traffic lanes going vibrate when driven on.
colliding head on. in opposite directions.

Source: VAGO.

Road safety barriers

VicRoads installs different types of road safety barriers depending on road and
ground conditions. It installs them on the sides or middle sections of roads to
prevent different types of crashes. Road safety barriers vary in how much they
flex when struck by a vehicle. Victoria classifies road safety barriers as either:

o flexible safety barriers

e  semi-rigid or rigid road safety barriers.

Appendix C provides more details about the different types of road safety
barriers and how flexible barriers work.

Approval processes

The Top 20 Program is made up of five investment plans and 27 project
proposals.

As shown in Figure 1J, the program has been through three different funding
approval stages. In September 2014, TAC and VicRoads signed the SSRIP
Funding Deed, which sets out their responsibilities and the approval process
for the program’s investment plans and project proposals. The SSRIP Funding
Deed also established the joint committee.
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Figure 1)
Funding approval stages

STAGE 1
$1 billion
funding deed

$1 billion SSRIP
approved

STAGE 2
Investment

plans

STAGE 3
Projects

2'

Source: VAGO.
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sos

Funding

2'

TAC approved $1 billion SSRIP in
September 2014.

$0.4 billion added through amending
the SSRIP Funding Deed in 2016.
Requires investment plans and
corresponding project proposals to be
approved for specific road projects.

Seek SSRIP funding for certain
projects.

Set strategic direction for a group
of projects.

Set funding limits for road projects
within that plan.

VicRoads develops project proposals
that include key project details, such
as location, treatment needed, total
estimated cost for each treatment
and estimated benefit-cost ratio.
Endorsed by the joint committee and
approved by VicRoads.

TAC approved the five investment plans that make up the Top 20 Program’s
funding, which initially totalled $457 million. In November and December
2018, TAC approved three variations to these plans to provide an additional

$100 million in funding.

As of October 2019, TAC and VicRoads have approved a total of $557 million in
funding for the Top 20 Program. $527 million of this funding has been formally

allocated to road projects.

Figure 1K outlines key events related to the Top 20 Program.
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Figure 1K

Timeline for the Top 20 Program

02/09/14

TAC and VicRoads sign
$1 billion SSRIP Funding
Deed.

18/04/16

VicRoads starts first Top 20
Program project.

16/05/16

Towards Zero Strategy is
publicly released.

13/12/16

TAC and VicRoads vary
SSRIP Funding Deed,
increasing amount to
$1.4 billion.

15/12/16
TAC approves Investment
Plan 14—$202 million.

29/1/18
TAC approves Investment

Plan 15 variation, adding
$25 million.

Source: VAGO.

13/12/18
TAC approves Investment

Plan 15 variation, adding
$36.8 million.

TAC approves Investment
Plan 14 variation, adding
$38.2 million.

February 2021

Expected completion date
for the last Top 20 Program
project.

Safety on Victoria’s Roads—Regional Road Barriers

05/08/15
TAC approves Investment
Plan 5—$40 million.

TAC approves Investment
Plan 9—$27 million.

16/09/15

TAC approves Investment
Plan 10—$18.5 million.
01/12/2015

The government approves
the Towards Zero Strategy.

@ 18/01/17

TAC approves Investment
Plan 15—$169.5 million.

08/1/17

VicRoads completes first
road project.

@ 27/06/19

TAC approves Investment
Plan 29 for barrier
remediation—$39 million.
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1.7 Relevant
legislation and
safety standards

1.8 What this
audit examined
and how

Victorian Auditor-General’s Report

Road Management Act 2004

The Road Management Act 2004 establishes a coordinated management
system for Victoria’s public roads. This system promotes safe and efficient
state and local road networks and responsible driving.

The Road Management Act 2004 outlines the rights and duties of road users
and establishes the role, functions and powers of VicRoads as the relevant
authority. It also describes how public roads should be constructed, inspected,
maintained and repaired.

Road safety standards

As shown in Figure 1L, there are three documented standards for road design
and safety barriers. Road Design Notes (RDN) have precedence over the other
two standards. However, when there is no relevant RDN to guide road and
infrastructure design, the VicRoads Supplements to the Austroads Guide to
Road Design details the specific requirements that must be met.

Figure 1L
Documented standards for road design and barriers

1 VicRoads Road Design Notes
[ ]
VicRoads Supplements to the
Austroads Guide to Road Design
[ ]
3 Austroads Guide to Road Design
[ ]

Source: VAGO.

Our audit objective was to determine if Victoria’s regional road barriers
program is delivering its intended safety outcomes.

Specifically, we examined TAC and VicRoads’ roles in planning, installing,
maintaining and monitoring flexible barriers under the Top 20 Program.

We conducted our audit in accordance with the Audit Act 1994 and ASAE 3500
Performance Engagements. We complied with the independence and other
relevant ethical requirements related to assurance engagements. The cost of
this audit was $632 000.

Unless otherwise indicated, any persons named in this report are not the
subject of adverse comment or opinion.
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The remainder of this report is structured as follows:

e  Part 2 examines the strategic planning and approval, road selection
process and stakeholder engagement for the Top 20 Program.

e  Part 3 examines the Top 20 Program’s progress to date. In this part we
focus on the program’s scope, cost and timeliness as well as the quality of
the installed infrastructure and how VicRoads conducts ongoing repairs
and maintenance.

e  Part 4 examines VicRoads’ plans for evaluating the program’s outcomes
and includes details of our evaluation.
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When public money is invested in a major project, a rigorous planning and
approval framework is necessary. DTF provides guidance to all government
entities for planning major projects through its Investment Lifecycle and High
Value High Risk Guidelines.

We examined VicRoads’ planning and approval processes that secured TAC’s
investment in flexible barriers. To do this, we assessed if:

e TAC and VicRoads developed a detailed business case or equivalent before
the project was approved

e VicRoads followed an evidence-based process to select the 20 highest-risk
road sections

e TAC and VicRoads provided the government with strong evidence to
support the effectiveness of flexible barriers, including their effectiveness
for different types of road users.

VicRoads’ plans for the Top 20 Program did not contain a sufficient amount of
detail for a major infrastructure project that would normally be consolidated
in a business case. As a result, VicRoads and TAC cannot be sure that the
investment in flexible barriers will achieve the intended benefits and that it
was the best value-for-money option.

VicRoads’ approval documentation was inconsistent and lacked detail about
its projects’ timelines, scope, risks, costs and how it selected the 20 high-risk
roads. For some Top 20 Program projects, we saw no evidence that TAC and
VicRoads had sufficient information about key project details before they
approved funding.

While there is evidence that flexible barriers effectively reduce fatalities and
serious injuries, VicRoads has likely overstated these benefits.

It is best practice for an agency to develop a business case when it is
proposing to invest public funds in a major project. A business case shows a
decision-maker:

e that the proposed investment is worthwhile and has merit over other
projects competing for funding
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e that the proposed solution is the best value-for-money option

e when the project will be delivered and how much it will cost.

A business case should also provide evidence that options, costs, risks and
benefits were fully considered before the project was approved.

Installing continuous flexible barriers to sections of 20 high-risk rural roads is a
major infrastructure project. While DTF did not require TAC and VicRoads to
develop a business case for this program, it would have been better practice,
given its cost and scale.

A major government project’s funding source can determine if it requires a
business case or not. It can also influence if other project planning steps must
be completed before the project is approved.

Funded by the government budget

If a major project is expected to cost over $250 million and will be funded
through the government budget (or is assessed as being high risk), then it
must meet certain planning requirements before it is approved. DTF govern
this process through the Investment Lifecycle and High Value High Risk
Guidelines.

These guidelines require agencies that are seeking government funding for a
project to develop a detailed business case for DTF and the government’s
approval. Once approved, the project must also pass a series of rigorous
assessments, known as gateway reviews, throughout its lifespan. These
gateway reviews give DTF, as an independent reviewer, oversight of the
project’s timing, budget and benefit outcomes.

Internally funded by a government agency

If a major project is internally funded by a government agency and is outside
the government’s budget process, then it is not required to comply with the
Investment Lifecycle and High Value High Risk Guidelines.

As TAC internally funded the Top 20 Program, VicRoads’ flexible barrier
installation projects were not required to go through DTF’s gateway review
process.

However, DTF’s framework is better practice, and TAC’s funding came from the
Victorian community. For these reasons, we expected that the Top

20 Program’s planning and approval processes would have been subject to a
similar level of scrutiny to other major infrastructure projects. It was not.
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While developing the Towards Zero Strategy, TAC and VicRoads:
e modelled road trauma trends
e held workshops with road safety experts to identify treatment options

e engaged with government bodies, such as Victoria Police, the Department
of Justice and Regulation (now the Department of Justice and Community
Safety) and DHHS

e modelled road trauma data to estimate the expected reductions in deaths
and serious injuries for different road safety treatment options and
investments.

Through this process, different road safety treatments were identified, costed
and modelled to determine their expected benefit. These treatments form the
Towards Zero Strategy, which went through the following approvals:

Date Approval

July 2015  The Road Safety Executive Group approves the strategy,
subject to the Ministerial Council for Road Safety’s approval.

August The Ministerial Council for Road Safety approves the strategy,
2015 subject to the government’s approval and funding.

December The government approves TAC to fund the strategy.
2015

VicRoads and TAC did not prepare a consolidated business case for any of
these approval stages. There was no approval stage where a decision-maker
formally considered and selected installing flexible barriers on 20 high-risk
rural roads over alternate options.

Without a business case, VicRoads and TAC were unable to provide us with
evidence that decision-makers were presented with a consolidated package
that included all of the following information before approving the
investment:

e arange of costed options and evidence for why installing continuous
flexible barriers was the best solution

e an analysis of different roads and justification for why the selected
20 were identified as the riskiest

e detailed and accurate evidence to prove the effectiveness of flexible
barriers for different types of road users

e timelines and expected project milestone dates

e risks and potential mitigation strategies.

A consolidated business case would have provided enough information for
decision-makers to make an informed decision about the investment in
flexible barriers in comparison to other options.
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Road selection process

VicRoads’ data analysis found that most serious casualty crashes occur on
high-speed rural roads due to vehicles crossing the centreline into oncoming
traffic. VicRoads determined that installing flexible barriers would solve this
problem and selected 20 high-speed rural roads to treat under the Top

20 Program. The Towards Zero Strategy lists these 20 roads.

VicRoads advised that it jointly developed its road selection process with TAC,
the then Department of Justice and Regulation, DHHS and Victoria Police.
VicRoads developed two criteria for selecting the top 20 roads:

e high speed—roads with a speed limit of at least 100 kilometres per hour
e high volume—roads with a daily traffic volume of at least 3 000 vehicles.
After applying these criteria, VicRoads selected undivided roads with the

highest crash rates. As Figure 2A shows, this resulted in the selection of nine
divided and 11 undivided roads.

Figure 2A
Top 20 roads selection process
Initial criteria Road type Number of roads selected
High speed High volume o Divided roads Undivided roads o 9 ‘|'|
Maximum road Traffic volume All untreated Undivided roads givided g divided d
speed over over 3000 divided roads with the highest videdroads | undivided roads
100km/h vehicles per day selected fatality and serious

L | injury (FSI) per

T 100 km/h over
Total pool of 439 roads 5-year period

Note: VicRoads calculated the FSI per 100 km/h rate for undivided roads using five years of crash data from July 2010 to June 2015.
Source: VAGO.

VicRoads and TAC could not assure us that this approach was the most
effective way to identify and prioritise roads for treatment. There were no
existing external guidelines for VicRoads to refer to and it had no internal
process to review or approve its selection approach.

VicRoads and TAC did not document how they decided on the high-speed and
high-volume criteria. While VicRoads advised that it did consider roads that
did not meet the speed and volume criteria, it could not demonstrate this or
that it considered other road selection approaches.
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Validity of VicRoads’ road selection approach

After examining VicRoads’ road selection process and high-volume criteria, we
identified two key issues:

e VicRoads used unverified crash data to calculate fatality and serious injury
(FSI) crash rates.

e VicRoads does not have clear evidence that links high traffic volume with
high FSI risk.

Despite this, the selected roads are dangerous, and installing barriers will save
lives. However, in a constrained funding environment, VicRoads must ensure
that it selects the most dangerous roads.

Unverified crash data

VicRoads used unverified crash data throughout its road selection process. It
did not verify the crash data it sourced from Victoria Police with TAC’s records
to ensure accuracy. While it is unlikely that it would have changed VicRoads’
final selection, by using Victoria Police’s data, VicRoads missed six injuries
when it was selecting the 20 highest-risk roads.

While TAC’s data comes from road injury claims made by the public, Victoria
Police’s data comes from an assessment of injuries at the crash site. Injuries
assessed by Victoria Police may become more or less serious by the time a TAC
claim is made. This means that TAC’s crash data is more reliable because
claims occur after longer periods of time and are supported by medical
records and other evidence.

While VicRoads identified this issue in 2016, it did not start reviewing its crash
data until August 2019. DoT, TAC and Victoria Police are currently reviewing all
crashes that occurred between 2006 to 2018 to ensure that their data is
correct. This review will not be completed until June 2020.

High-volume criteria

VicRoads does not have clear evidence to show that roads with high volumes
of traffic are riskier. To identify the most dangerous rural roads, VicRoads
looked at how many run-off-road and head-on serious casualty crashes had
occurred per 100 kilometres of road. Most serious casualty crashes occur on
low-volume roads that carry fewer than 3 000 vehicles per day. However, the
rate of crashes per 100 kilometres is lower on these roads because there are
more kilometres of low-volume roads in Victoria than high-volume roads.

This means that while the FSI rate per 100 kilometres is lower on low-volume
roads, more serious casualty crashes occur on them, which makes them more
dangerous. This is shown in Figure 2B.
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Figure 2B
Serious casualty rates per 100 kilometres compared to the actual number of
serious casualties on low-volume to high-volume roads between 2011 and

2015
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Note: This graph includes run-off-road and head-on crashes between 2011 and 2015 that resulted
in serious casualties.

Source: VAGO, based on VicRoads’ data.

There are valid reasons for using FSI rates per 100 kilometres to identify
high-risk roads, including cost and visibility. In relation to cost, there are more
kilometres of low-volume roads than high-volume roads. This means that
VicRoads would have to spend more money to treat the low-volume roads,
which may be impractical. However, VicRoads did not internally document or
communicate its reasons to the public.

Without a business case or equivalent plan, there is no consolidated record of
the research that VicRoads and TAC relied on to support the Top 20 Program’s
expected benefits.

None of VicRoads’ investment plans or project proposals provide evidence to
support the claimed effectiveness of continuous flexible barriers. However, the
Towards Zero Strategy references a MUARC study, which we discuss below.

Evidence used in the Towards Zero Strategy

The Towards Zero Strategy publicly states that flexible roadside and centreline
barriers have been shown to reduce run-off-road and head-on serious casualty
crashes by up to 85 per cent.

The Towards Zero Strategy attributes this claim to a 2009 peer-reviewed study
conducted by MUARC titled Evaluation of the Effectiveness of Flexible Barriers
Along Victorian Roads.
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This paper, which VicRoads commissioned, analyses the effectiveness of
flexible barriers in reducing run-off-road and head-on crashes on Victoria’s
roads. In the study, MUARC tested 11 sites where VicRoads had installed
flexible barriers and conducted before-and-after analyses.

The study found that installing flexible barriers resulted in a 56 per cent
reduction in run-off-road and head-on serious casualty crashes (with a
95 per cent confidence interval of 25 to 74 per cent).

Even at the best possible outcome within the confidence interval, these
results do not represent an 85 per cent reduction in run-off-road and head-on
serious casualty crashes.

The study found that for two of the 11 sites it examined, reductions of

87 per cent and 83 per cent were statistically significant. This is the finding
that underpins the claim in the Towards Zero Strategy. For one of these roads,
the confidence interval was too wide for the results to be meaningful. The
results showed that the researcher was 95 per cent confident that the true
reduction lay somewhere between 1 and 98 per cent. For the other road, the
confidence interval was 47 to 94 per cent.

Quoting the study’s overall result of a 56 per cent reduction, based on all 11
sites, would have provided a more realistic reflection of the effectiveness of
the barriers, instead of reporting that barriers can reduce crashes by ‘up to 85
per cent’.

Crash reduction factors

VicRoads uses crash reduction factors to calculate the expected benefits of its
road safety projects. Crash reduction factors are the amount (as a percentage)
that new safety infrastructure will reduce a certain type of crash by.

VicRoads sets crash reduction factors to calculate benefit-cost ratios, which we
discuss in the next section.

Figure 2C shows the crash reduction factors that VicRoads specified for its Top
20 Program investment plans.
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Figure 2C
Crash reduction factors for Top 20 Program investment plans

Investment plan Crash reduction factor Type of run-off-road
and head-on crash

Hume Highway 85 per cent All casualty crashes®

(Investment Plan 5)

Geelong to Bacchus 90 per cent Serious casualty

Marsh Road crashes

(Investment Plan 9)

Goulburn Valley 81 per cent All casualty crashes
Highway

(Investment Plan 10)

Divided roads 85 per cent All casualty crashes
(Investment Plan 14)

Undivided roads 40 to 47 per cent (for flexible  Serious casualty
(Investment Plan 15) middle barriers) crashes

17 to 32 per cent (for flexible
roadside barriers)

Note: @All casualty crashes are crashes that result in a death or any type of injury.
Source: VAGO, based on an analysis of VicRoads’ investment plans.

VicRoads could not give us evidence to show how it calculated the crash
reduction factors for its investment plans. However, it told us that it based the
crash reduction factors for Investment Plans 5 and 14 on the 85 per cent
reduction in run-off-road and head-on serious casualty crashes sourced from
the MUARC study. As stated earlier, this crash reduction factor is likely
overstated because it does not reflect the most likely result presented in
MUARC'’s research.

It is also unclear why the crash reduction factor for Investment Plan 15 is
significantly lower than the crash reduction factors in the previous four
investment plans, which were for similar treatments.

VicRoads’ previous overestimations of crash reduction factors

As Figure 2D shows, VicRoads has a history of overestimating crash reduction
factors. In its evaluations, MUARC commented on the difference between its
findings and VicRoads’ crash reduction factors for the SRIP 1, 2 and 3 funding
programs.
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Figure 2D
MUARC’s evaluation of crash reduction factors

Program Treatment VicRoads Evaluation MUARC evaluation
crash date finding (with
reduction 95 per cent
factor(@ confidence interval)

SRIP 1 Run-off-road 54 per cent May 2011 22 per cent

(2004) treatments (14-29 per cent)

SRIP 2 Run-off-road 52 percent  August 2011 26 per cent

(2005) treatments (13—-37 per cent)

SRIP 3 Safety barriers 64 per cent March 2016 27 per cent for

(2007) without casualty crashes

shoulder (7-43 per cent)
sealing

35 per cent for

serious casualty
crashes

(8-54 per cent)

Note: @VicRoads’ pre-project estimates.
Source: MUARC's evaluations of the SRIP 1,2 and 3 programs.

In light of these overestimations, there is no evidence that VicRoads updated
its approach to calculating crash reduction factors for the Top 20 Program.
VicRoads calculated the crash reduction factors that we reviewed in the period
between 2015 to 2017. VicRoads advised that it updated its approach to
determining crash reduction factors in August 2019.

Impact on different vehicle types

The crash reduction factors that VicRoads used in its investment plans and
project proposals do not differentiate between different types of vehicles,
such as motorcycles, cars or trucks.

The Towards Zero Strategy references two studies about the effectiveness of
flexible barriers for motorcyclists. Neither of these studies had enough data
for VicRoads to rely on. We saw no evidence to support how effective flexible
barriers are for other road users, such as heavy vehicle drivers.

Passenger vehicles make up most of the vehicles within the crash data that
VicRoads uses to calculate crash reduction factors. This means that the crash
reduction factors for other types of vehicles that are less common, such as
motorcycles and heavy vehicles, could be under or overestimated.

This also means that the joint committee endorsed, and VicRoads approved,
each project without understanding how flexible barriers impact different
types of road users.

Benefit-cost ratios

Decision-makers use benefit-cost ratios to justify major infrastructure projects
and prioritise projects that are expected to deliver higher benefits for lower
costs.
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Under the SSRIP Funding Deed, the joint committee could not endorse a
project proposal with a benefit-cost ratio of less than 1.5. This means that a
project’s expected benefit needed to be at least 1.5 times more than its cost.

Crash reduction factors are vital for calculating benefit-cost ratios. If a project’s
crash reduction factor is overstated, then its benefit-cost ratio will also be
overstated. As discussed earlier, VicRoads likely overstated the crash reduction
factors for its Top 20 Program projects, and therefore likely overstated the
benefit-cost ratios in the corresponding investment plans and project
proposals.

Approved projects below the 1.5 threshold

The joint committee endorsed, and VicRoads approved, four of the 27 project
proposals with a benefit-cost ratio that did not meet the 1.5 threshold.
VicRoads should not have approved these projects for funding under the
SSRIP. While VicRoads’ and TAC’s CEOs jointly approved exemptions for

three of these roads, they did not justify why. These three roads were:

e  Paynesville Highway, which had a benefit-cost ratio 0.4

e Midland Highway, which had a benefit-cost ratio 1.1

e  South Gippsland Highway, which had a benefit-cost ratio 0.7.

2.3 Project design Governance over approvals

and approval Under the SSRIP Funding Deed, TAC and VicRoads have different

responsibilities for developing and approving investment plans and project
proposals, which is shown in Figure 2E.

Figure 2E
VicRoads and TAC’s project approval process

approves
investment plan

B vicRoads B 1ac

Source: VAGO.

We asked to see the documentation that VicRoads presented to the joint
committee before it endorsed the Top 20 Program projects. We also requested
the joint committee’s meeting minutes. VicRoads could only give us full
documentation for 12 of the 27 endorsed projects. VicRoads also advised that
there is no central repository for the committee’s meeting minutes and other
documents.

40 Safety on Victoria’s Roads—Regional Road Barriers Victorian Auditor-General’s Report



VicRoads advised that establishing Road Safety Victoria in 2019 has
strengthened governance over the program. We did not assess this as part of
our audit.

As there was no business case or equivalent plan for the Top 20 Program, we
assessed VicRoads’ five investment plans and 27 project proposals that made
up the program.

VicRoads developed a 10-step process to guide the project design and
endorsement processes for these project proposals:

Step 1 VicRoads analyses the problem.

Step 2 VicRoads’ regions and the SSRIP team hold a collaborative
concept workshop.

Step 3 VicRoads’ regions begin project scoping and development.

Step4  VicRoads' regions present the project proposal to the SSRIP
team.

Step 5 VicRoads refines the approval documentation.
Step6  The joint committee endorses the project proposal.

Step 7 VicRoads begins design work and selects the procurement
method.

Step 8 VicRoads announces the project and commences construction.
Step 9 VicRoads monitors construction.

Step 10 VicRoads completes the project.

VicRoads developed a scoping approval report or presentation for each project
to outline the design activities it undertook between steps 1 and 5. VicRoads
presented this report or presentation to the joint committee at Step 6 to
inform its endorsement.

VicRoads’ project proposals lack the level of detail that decision-makers need
to make an informed decision. While its scoping approval reports contain
varying levels of information, VicRoads only provided these for 12 of the

27 Top 20 Program projects.

Due to the lack of documentation, there is no evidence that the joint
committee were aware of the projects’ key details, such as their time frames,
costs and risks, before it endorsed some of them.

Time frames and completion dates

Under the SSRIP Funding Deed, VicRoads was not required to outline the time
frames or completion dates for its Top 20 Program projects in its investment
plans or project proposals.
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Of the 27 project proposals, only two had completion dates. However, these
dates were not specific—they were financial year ranges. For another three
projects, the scoping approval reports outlined their delivery schedules. The
joint committee endorsed, and VicRoads approved, the remaining 22 projects
with little or no insight into how long each project would take and what the
key milestones would be.

Project design and costs

VicRoads did not begin detailed planning and full project design for the

27 projects until Step 7. As outlined earlier, this step occurred after VicRoads
had approved the final project proposals. While its project proposals included
total estimated costs, VicRoads calculated these before it finalised the detailed
specifications for some projects, including:

e the exact length of barrier required

e the type and brand of barrier to install (and its cost per metre)
e the amount of vegetation that needed to be removed

e the environmental approvals required to commence works.

Figure 2F outlines the two project proposals that the joint committee
endorsed, and VicRoads approved, that had limited details.

Figure 2F
Project proposals endorsed with limited detail
Project Approved Project details given
funding
DK751: $12 million  Project length: 12 kilometres.
Midland Highway Project Description: ‘3x Roundabouts.

(Ballarat to Creswick) Centre Barrier Treatment.

DK629: $10 million  Project length: 12.25 kilometres.
Geelong to Bacchus Project Description: ‘WRSB® Left, WRSB
Marsh Road (Ballan Centre, 2x Roundabout (Exford Rd &
Road to Woolpack Nerowie Rd).

Road)

Note: @WRSB stands for wire rope safety barrier.
Source: VicRoads.

These project proposals did not specify the specific length of barrier that
needed to be installed. While VicRoads’ scope approval reports and
presentations sometimes contained more information about a project’s design
and cost, it was not able to provide these to us for 12 of the 27 projects.

Insufficient detail in project planning can lead to costs blowing out. The costs
of 11 of the 27 projects increased from their proposals, with one requiring a
77 per cent funding increase from $20 million to $35.4 million.
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Risks

We could only find evidence that VicRoads presented key environmental,
planning and project risks and potential mitigation strategies for six of the

27 projects to the joint committee. This means that the joint committee may
not have been aware of important considerations that could have delayed the
other 21 projects or increased their cost.

We expected that VicRoads would have documented its stakeholder
engagement approach for each of the Top 20 Program projects to ensure
consistent messaging across its regions.

VicRoads engaged contractors to develop 12 communication and engagement
plans from August 2018. As VicRoads did not have finalised engagement plans
before it started installing flexible barriers, it had limited opportunities to
identify and address any required changes due to stakeholder concerns before
it approved the project proposals.

As a result, VicRoads made two post-implementation infrastructure changes
after receiving stakeholder feedback:

e [t constructed additional emergency crossover areas on the Calder
Freeway.

e |t removed a small new section of barrier on the Princes Highway East to
ensure that motorists have a clear line of sight when turning onto the
highway.

If VicRoads had engaged stakeholders at an earlier stage, it could have
considered these requirements before it approved the projects, which would
have saved time and money. Figure 2G outlines one example relating to
concerns from the Country Fire Authority (CFA).

Safety on Victoria’s Roads—Regional Road Barriers



Figure 2G
CFA and Calder Freeway case study

Media outlets reported that CFA had concerns about the reduced distance between
the edge of the traffic lane and the centre median barriers on the Calder Freeway
near Elphinstone. VicRoads advised that it responded by constructing an additional
emergency crossover area.

In March 2018, VicRoads and CFA released a joint media release that outlined a
forward plan of how VicRoads would address local brigades’ remaining concerns.
The forward plan included the following actions:

e VicRoads to conduct detailed mapping of the barriers to identify locations of
road access breaks, emergency crossovers and interchanges

e VicRoads to attend all local emergency management planning meetings in
regions where it is installing barriers under the Top 20 Program.

In August 2018, VicRoads also launched a new training facility at its Wendouree
depot to train first responders on how to dismantle and remove barrier posts during
an emergency.

Source: VAGO, based on VicRoads’ data and publicly available information.

VicRoads is completing more advanced design plans for its next 16 project
proposals before the joint committee endorses them. These project proposals
also include a breakdown of key milestone dates. This means that VicRoads is
approving these project proposals with a more accurate understanding of
their costs and expected time frames.

VicRoads has also improved its stakeholder engagement plans for the next

16 projects. For example, VicRoads has developed a public engagement plan
toolkit that includes better practice principles and guidance on what needs to
be considered as part of public engagement planning. As a result, its
engagement plans for the next 16 roads include greater detail about key
messages and responsibilities as well as an engagement approach for each
identified stakeholder. This will help VicRoads support consistent public
engagement practices across different projects and mitigate potential project
risks.
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Between 1993 and 2016, VicRoads installed approximately 1 600 kilometres of
flexible barriers. Under the Top 20 Program, VicRoads planned to install
2 400 kilometres of flexible barriers within five years.

We assessed if VicRoads has delivered the 27 projects in the Top 20 Program
within their expected scopes, time frames and costs. We also assessed if
VicRoads has checked that the new flexible barriers have been installed to the
required quality specifications and has been effectively managing
maintenance and repairs.

VicRoads has delivered 12 of the completed Top 20 Program projects over
budget and nine late. While it did deliver some projects under budget, this
was not enough to offset the increases. Collectively, the Top 20 Program’s

budget has increased by $99.9 million, or 22 per cent.

While VicRoads’ processes to assess the quality of newly installed flexible
barriers are sound, it is not adequately managing their maintenance and
repairs.

VicRoads does have standards for how often its regions should inspect flexible
barriers. However, its regions perform maintenance inconsistently and have no
timeliness standards for repairs.

If flexible barriers are not properly maintained, then their effectiveness is
likely to reduce.

As at April 2020, VicRoads has delivered 21 of 27 projects for the Top
20 Program. Some of these projects have taken longer than originally planned
and cost TAC more than it initially budgeted.
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As of August 2018, VicRoads had planned to install 3 432.5 kilometres of road
safety infrastructure under the Top 20 Program, including barriers, wide
centrelines and rumble strips.

After setting the program’s baseline, VicRoads planned to deliver the lengths
of road safety infrastructure outlined in Figure 3A by April 2020.

Figure 3A
Lengths of road safety infrastructure planned and delivered by April 2020
Infrastructure Planned Delivered Percentage
kilometres kilometres completed
Flexible barriers 2 405.6 2333.6 97 per cent
Semi-rigid barriers 32.3 323 100 per cent
Wide centrelines 177.9 160.2 90 per cent
Rumble strips 842.2 662.2 79 per cent
Total 3458 3188.3 92 per cent

Source: VAGO.

In April 2020, VicRoads internally reported that it has completed
3 188.3 kilometres, or 92 per cent, of the planned infrastructure installations.

When the government announced the Towards Zero Strategy in May 2016, it
did not set a time frame for the Top 20 Program’s delivery. More than

two years later, VicRoads established completion time frames for its Top

20 Program projects in August 2018.

May 2016 The government announces the Towards Zero Strategy.

February 2017 VicRoads internally commits to start constructing all of
the Top 20 Program projects by September 2017.

February 2020 VicRoads’ commences the final projects.

VicRoads’ data shows that it met its completion time frames for eight of
18 completed projects. Ten of the other projects were late, with one project
experiencing a delay of 25 months.

As shown in Figure 3B, two projects on the Geelong to Bacchus Marsh Road
have experienced the longest delays. These two projects were originally
planned to start in 2017 but did not start until January 2020.
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Figure 3B
Geelong to Bacchus Marsh Road case study

The Geelong to Bacchus Marsh road project is made up of three individual projects
that VicRoads did not initially set end dates for. Two of these projects had their start
dates delayed by 27 and 28 months.

In August 2018, VicRoads set June 2019 as the projects’ expected completion date.
However, it now expects to complete them by December 2020 and February 2021,
which is 17 and 20 months later respectively.

VicRoads advised that this delay is due to environmental approvals taking longer to
obtain than it expected. Specifically, VicRoads needed to obtain an approval under
the federal Environmental Protection and Biodiversity Conservation Act 1999 (EPBC
Act) because installing barriers on sections of this road would have a significant
impact on the environment.

In July 2016, VicRoads identified that it would likely require an EPBC Act referral for
one section of the road. It advised that it did not expect this to take two years to
obtain.

The third section of the road is not affected by the EPBC Act and has experienced
less delays. However, VicRoads started works five months later than planned and
expects to finish this section just under six months later than planned.

Source: VAGO, based on information from VicRoads.

TAC initially approved $457 million of funding for five of VicRoads’ investment
plans. In November and December 2018, TAC approved three funding
variations that added $100 million to the Top 20 Program’s cost. This brought
the program’s total amount of approved funding to $557 million.

VicRoads initially estimated that the 27 projects under the Top 20 Program
would cost a total of $450.3 million. As at the end of April 2020, this has risen
to $550.2 million, which is an increase of $99.9 million, or 22 per cent. This is
the result of cost overruns of between $1.1 million to $19.1 million for 12 of
the 27 projects. Some projects had significant budget increases, including a
190 per cent increase for one project.

Figure 3C shows how the budget for the 27 projects has changed.
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Figure 3C
Total estimated cost (TEC) of project changes

$ million
600 -

500 - $99.9
400
300 -
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Budget Increase April 2020 TEC

Source: VAGO, based on VicRoads’ data.

VicRoads gave us the following reasons for this cost increase:

e Site investigations and reporting, cultural heritage and federal
environmental approval requirements were larger than it expected.

e The costs of labour and materials increased due to Victoria’s
infrastructure boom.

e [t needed to conduct additional consultations with local fauna groups and
change its vegetation removal methods.

e |t had to install a different type of barrier than initially planned on some
sections to suit road conditions and minimise vegetation removal.

Under DTF’s better practice guidelines, agencies must include contingency
amounts in a project’s approved budget. However, VicRoads did not specify
these in its Top 20 Program investment plans or project proposals.

If VicRoads had set contingency amounts in its original project budget, then it
might not have needed to request additional funding. For the next 16 roads,
VicRoads'’ project approval template now clearly includes contingency
amounts.

Due to different road conditions, such as varying road widths, topography and
roadside infrastructure and vegetation, not all Top 20 Program infrastructure
installations are the same.
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An offset is the distance
between the edge of a
road and the flexible
barrier.
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Safety standards

Design standards are important to ensure that roads are consistent and safe.
While there are three planning documents that outline Victoria’s road design
standards, VicRoads’ RDNs are the most detailed. The two other standards
(VicRoads Supplement to the Austroads Guide to Road Design and Austroads
Guide to Road Design) are less specific. VicRoads develops and enforces
compliance with the RDNs.

Offsets

VicRoads sought and approved two exemptions to offset standards for top

20 roads. Figure 3D shows VicRoads’ offset standards for flexible barriers.
Wide offsets give vehicles room to safely pull over when they need to. If an
offset is too narrow, then vehicles will intrude on the road lane when they pull
over, which creates a traffic hazard. This is especially dangerous on single-lane
roads that have both a median and left-hand side barrier.

Figure 3D
VicRoads offset standards for median and outer left-hand side flexible
barriers

Offset Description Width
Desirable Gives drivers a comfortable width to stop 4 metres
minimum clear of the traffic lane and barrier. This offset
offset also gives errant vehicles a recovery area
between the traffic lane and barrier.
Minimum Gives drivers an adequate width to stop clear 3 metres
offset of the traffic lane and barrier.
Absolute Absolute minimum offsets are only adopted Less than 3 metres
minimum when VicRoads’ approvals for them have (any offset between
offset been obtained. 1 and 3 metres)

Source: VAGO, based on VicRoads’ RDN 06-02 The Use of Wire Rope Safety Barrier.

There are two top 20 roads where the left-hand side offset is less than
four metres—the Midland Highway and the Princes Highway East. In both
locations, VicRoads approved offsets between one and three metres wide.

Figure 3E outlines the options that VicRoads considered before approving the
offset for the Midland Highway.
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A road shoulder is the
section of road that is
immediately adjacent to
the traffic lane.

Figure 3E
Midland Highway (between Ballarat and Creswick) offset case study

VicRoads determined that installing an offset between three and four metres wide
would require significant earthwork. It stated that this could not be done within the
project proposal’s funding limit. VicRoads considered three options:

e reduce the offset to between 2 and 2.5 metres wide, which it considered too
risky because it could give drivers the false impression that there is room to pull
over

e reduce the offset to 1.8 metres

e reduce the offset to between 1 and 1.5 metres wide, which it considered too
risky because it would not leave enough room for cyclists

e do notinstall the barriers.

VicRoads chose to reduce the offset to 1.8 metres wide because the narrow offset
would only apply to two short sections of road (75 metres in length) and there was
room for vehicles to safely pull off the road within 50 metres of it ending. VicRoads’
regional director approved the narrower offset in May 2018.

Source: VAGO, based on information from VicRoads.

Road widening to accommodate barriers

VicRoads advised that there is no standard for upgrading road shoulders when
an old shoulder becomes part of a new road lane.

VicRoads investigated two instances on the Princes Highway East where the
road shoulder may not have been constructed or reinforced correctly when
the road was widened.

One of these investigations is the subject of an ongoing commercial dispute
between VicRoads and the construction contractor.

In the other investigation, VicRoads found that the composition of the old
shoulder was not significantly different to the lane pavement and would
perform in a similar manner. VicRoads concluded that if it applied a reseal,
then it should perform satisfactorily without any major distress for
approximately 10 years with the anticipated traffic loading.

Quality of installations

VicRoads has a comprehensive suite of quality assurance mechanisms and
sign-offs to ensure that the new road safety infrastructure is installed to the
right standards. We found evidence of VicRoads’ quality assurance processes
in its documentation and in documents that independent consultants and the
contractor responsible for installing the infrastructure completed.
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Entity Quality assurance documents
Contractor e inspection and test plans

e quality management plans.
VicRoads e commencement of works letters

e certificates of practical completion.

Independent e certificates of compliance with proprietary
consultants product requirements

e road safety audits.

We analysed a sample of VicRoads’ quality assurance documents for its Top
20 Program projects. We found that all of the necessary documents existed
and contained the required information. As a result, we are satisfied with
VicRoads’ quality assurance controls for this program.

By engaging independent consultants, VicRoads has introduced further
assurance that the barriers have been installed in line with quality and safety
standards.

Additionally, TAC can also conduct audits under the SSRIP Funding Deed. As of
January 2020, it has commenced an audit of one Top 20 Program project. It is
planning to undertake a second audit of three other projects later in 2020.
While these audits focus on the projects’ scopes, they can also independently
assess if VicRoads is delivering them as planned.

Flexible barriers require routine maintenance and need to be repaired when
damage is identified. In June 2015, VicRoads estimated that unrepaired safety
barriers are up to 34 per cent less effective at reducing deaths and serious
injuries.

VicRoads conducts inspections to identify road hazards, such as damaged
barriers. VicRoads engages contractors to conduct these inspections, who do
this by driving along the roads that VicRoads controls.

VicRoads has standards on how often its regions should complete inspections.
This frequency ranges from daily to fortnightly depending on the assigned
road maintenance category.

Some regions conduct inspection drives at 40 kilometres per hour or less.
Others conduct them at a high speed. High-speed inspections are less accurate
because contractors may only be able to identify where wire rope barriers are
visibly sagging.
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In April 2019, VicRoads advised TAC that ‘... regular inspection (periodic
inspection) of barriers, beyond a cursory visual inspection during road
inspections, is not currently performed.” This indicates that both VicRoads and
TAC have been aware of the lack of comprehensive inspections on the treated
top 20 roads for nearly 12 months.

Repairs

When a hazard is identified, contractors initially respond before repairing the
hazard at a later date. Placing a warning sign to alert drivers about the hazard
is an example of an initial response.

While VicRoads has timeliness standards for responding to hazards, it does not
have timeliness standards for repairing them.

VicRoads’ barrier remediation investment plan, which was approved to
commence in October 2018, proposes targets for flexible barrier repairs
depending on the severity of the damage. This plan states that an unfit barrier
may not save lives or prevent serious injuries as intended. However, VicRoads
is yet to set the repair targets. This means that flexible barriers could remain
damaged for long periods of time.

Maintenance

VicRoads requires its maintenance contractors to prepare a 12-month
maintenance program and update it quarterly. It also requires contractors to
develop three-month programs that outline scheduled maintenance. However,
VicRoads does not specify the types of routine maintenance that should occur
within these programs.

VicRoads advised that the maintenance programs for the top 20 roads are
based on hazards and defects that are identified during routine inspections.
Responding to identified issues is logical. However, it does not ensure that
contractors are conducting periodic maintenance.

For example, suppliers specify the tension that wire rope barriers should be
set at for different temperatures. The tension needs to be periodically checked
to make sure it is within the correct range. Neither VicRoads nor the suppliers
specify the frequency that the tension should be checked. VicRoads advised
that these checks occur on an ad hoc basis. It could not tell us when each
section of wire rope barrier was last checked.

Number of repair and maintenance items

VicRoads and TAC do not have a good understanding of how often flexible
barriers are maintained and repaired. This is because VicRoads and its regions
use different asset maintenance databases to record maintenance and repair
items. To accommodate for this, VicRoads has developed a portal to collate
information from its regions that allows it to perform statewide analyses of
road barrier conditions.
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Between 1 January 2015 and 31 December 2019, VicRoads’ regions listed

16 133 maintenance and repair items related to flexible barriers in their
databases. Figure 3F shows the number of these items by year. While this data
outlines the total number of maintenance and repairs performed, it is not
possible for VicRoads to quickly determine which items were repairs and
which were general maintenance.

Figure 3F
Repairs and maintenance items by year
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Source: VAGO, based on VicRoads’ data.

Timeliness of maintenance and repairs

Between 2015 and 2019, the number of annual maintenance and repair items
increased by 163 per cent. Figure 3G shows that during this period, VicRoads
reduced the average response time from 127 days in 2016 to 30 days in 2019.

Figure 3G

Maintenance item numbers and repair times
Year Items?  Average repair time (days) Longest repair time (days)
2015 1469 94 1785
2016 2518 127 1356
2017 2576 85 946
2018 4162 47 648
2019 3439 30 339

Note: @This table only includes items that had both a date of notification and date of rectification.
Source: VAGO, based on VicRoads’ data.

VicRoads advised that the long time frames reported for some items may be

inaccurate due to regions or contractors forgetting to immediately close off a
job after completing it.
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Funding for maintenance and repairs

In addition to the funding TAC provides to VicRoads to install flexible barriers,
it also provides funding to repair and maintain them.

VicRoads also has funding to maintain barriers that were not funded by TAC
and undertake other road maintenance activities, such as restoring potholes,
sealing shoulders and roadside grass mowing. VicRoads could not tell us how
much of its general maintenance funds are spent on barriers.

Between August 2015 and June 2019, the joint committee endorsed

$53.4 million in funding for flexible barrier repairs. VicRoads advised that
when this funding is exhausted, it will submit a new investment plan proposal
to TAC for more funding. Increased funding will help VicRoads maintain and
repair the large amounts of flexible barriers that it has installed under the Top
20 Program.

Asset management system

We expected VicRoads to have an asset management system that records the
location, type, condition and installation date of flexible barriers on its roads.
However, it could not provide us with this information for all flexible barriers.

By not recording this information in an asset management system, VicRoads
cannot:

e adequately plan future flexible barrier installations

e accurately evaluate the effectiveness of flexible barriers

e provide emergency services with the exact locations of gaps between
sections of barrier for emergency vehicle access

e know which barriers are likely to be damaged or deteriorated at a point in
time
e schedule strategic maintenance and repairs.

In June 2019, TAC gave VicRoads funding to improve the quality of its barrier
location data. VicRoads advised that it completed the first round of data
collection in August 2019 and will map the remaining barriers when it has
finished the final Top 20 Program projects. The existing data is publicly
available on the VicRoads website.
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We examined if VicRoads has implemented an evaluation framework to
measure if the Top 20 Program is reducing run-off-road and head-on serious
casualty crashes as intended. We also undertook our own analysis of how
effective flexible barriers are on the top 20 roads.

VicRoads cannot determine how effective flexible barriers are at reducing
run-off-road and head-on serious casualty crashes on the top 20 roads. This is
because VicRoads has not yet evaluated any of the completed Top 20 Program
projects and does not plan to until 2026. This means that VicRoads does not
know if TAC's significant investment in flexible barriers is achieving the
intended safety outcomes, or that it will be as cost-effective as intended.

VicRoads’ inadequate record keeping will hinder its ability to evaluate the Top
20 Program. VicRoads does not record the exact location of flexible barriers
and its crash data does not track if and when a vehicle hits them.
Consequently, VicRoads cannot determine which serious casualty crashes have
involved flexible barriers or identify when a flexible barrier has not worked
correctly.

Our limited evaluation found that the Top 20 Program is not on target to
achieve the expected reductions in run-off-road and head-on serious casualty
crashes stated in its investment plans and project proposals. Our assessment
of 18 completed projects determined that VicRoads’ safety treatments
(including flexible barriers, wide centrelines and rumble strips) have reduced
run-off-road and head-on serious casualty crashes by 46.5 per cent (with a

95 per cent confidence interval of 25.6 to 65.6 per cent). If these results
persist, then the program’s projects are not likely to meet their stated
benefit-cost ratios.
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DTF’s Investment Lifecycle and High Value High Risk Guidelines expect agencies
to monitor if their projects are achieving the intended benefits. To do this, DTF
recommends that agencies develop a benefits management plan. This plan
should include:

e  KPIs, including the baseline, targets, time frames and how the agency will
measure them

e aschedule for reporting results.

VicRoads did not develop a benefits management plan or equivalent for the
Top 20 Program. This means that there is no evidence of how and when it
plans to evaluate the program’s outcomes.

VicRoads did not outline formal KPIs for its Top 20 Program projects. The crash
reduction factors in its investment plans and project proposals could function
as KPlIs to an extent though.

Despite this, crash reduction factors are not the equivalent of KPIs because
their measures, baselines and time frames lack detail. Without this detail, TAC
and VicRoads cannot reliably measure if flexible barriers are achieving their
intended safety benefits.

If VicRoads uses crash reduction factors to measure its Top 20 Program
projects’ success, then it will need to address our findings in Part 2 about the
validity of crash reduction factors and how it calculates them.

According to DTF, agencies should outline how they will report on KPIs in their
benefits management plan, including:

e who the reports should go to
e when reporting will start and end
e what the reporting frequency will be

e whois responsible for reporting.

By outlining these requirements at the start of a project, the responsible
agency holds itself accountable for reporting on the expected benefits.

VicRoads’ reporting

VicRoads internally reports on fatality crashes and tracks the number of FSI
crashes that occur on the top 20 roads. These reports are graphs that show
the number of FSI crashes on a treated road before and after it installed
flexible barriers (see Figure 4A as an example). VicRoads does not consistently
and regularly report this information though.
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Figure 4A
Total FSI crashes for Calder Freeway (Melbourne to Bendigo) between 2014
and September 2019

2014 2015 2016 2017 2018 SEP 2019

Source: VAGO, based on VicRoads’ information.

VicRoads develops these reports when the Minister for Road Safety, Regional
Roads Victoria or DoT and VicRoads’ executive teams request them. VicRoads
advised that it does not distribute these graphs publicly because they are not
formal statistically valid evaluations. Instead, they are simplistic
before-and-after snapshots of crash numbers that uninformed readers could
misinterpret. This is because they do not explain or account for the tendency
for the number of crashes per year to move closer to the average over time.

VicRoads has not yet developed a plan to evaluate its Top 20 Program projects.

In 2017, VicRoads commissioned a consulting firm to develop an evaluation
framework for the Top 20 Program. The consultant developed guidance for a
short to medium-term evaluation and a long-term evaluation. This guidance
included key evaluation questions and sampling methods. VicRoads is yet to
document how it will apply this guidance to evaluate the program. It also lacks
documented plans for what data it will need to evaluate the program or how it
will obtain it.

Short to medium-term evaluation

While VicRoads has not defined its evaluation plan for its Top 20 Program
projects, it has started contracting for the formal short to medium-term
evaluation. This evaluation focuses on the program’s behavioural effects, such
as lane changing, overtaking and tailgating behaviour, rather than FSI crash
rates.

As VicRoads has not finished the short to medium-term evaluation, no results
are available yet.
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Long-term evaluation

VicRoads has not commenced its long-term evaluation of the Top 20 Program.
VicRoads advised that it expects to start this in June 2021 and complete it in
June 2026. VicRoads has identified some aspects of the long-term evaluation,
such as KPls, approvals and procurement, but could not tell us what
methodology it will use.

VicRoads advised that it needs to wait for three to five years after it completes
a project before it can start a long-term evaluation of it. This is to make sure
that it has a sufficient amount of post-treatment data to analyse.

VicRoads has a history of completing long-term evaluations for previous road
safety infrastructure programs. VicRoads completed long-term evaluations for
the earlier SRIP 1, 2 and 3 programs.

The Towards Zero Strategy states that flexible barriers have been shown to
reduce run-off-road and head-on serious casualty crashes by up to

85 per cent. Each of VicRoads’ project proposals has a crash reduction factor
that outlines the expected effectiveness of the project’s treatments. As shown
in Figure 4B, 25 of the 27 project proposals have a crash reduction factor of
70 or higher.

Figure 4B
Crash reduction factors stated in Top 20 Program project proposals

Crash reduction factor (per cent) Number of projects

38.3 1
66 1
70-79 8
80-85 17

Source: VAGO analysis of Top 20 Program project proposals.

As VicRoads has not evaluated the effectiveness of flexible barriers on the

21 projects it has completed as at April 2020, we completed our own
evaluation. Our evaluation is limited due to VicRoads’ poor record keeping and
data quality, which we discuss in the next section. VicRoads could not provide
us with accurate construction dates for three of the completed projects, so we
were only able to evaluate 18 of the 21 completed projects.

We looked at between 20 and 55 months of crash data aggregated from

21 projects for the period from 1 July 2015 to when VicRoads installed the
safety treatments for each project. We compared this to between

one and 28 months of crash data aggregated from 18 of these projects that
had been completed by the end of January 2020 to estimate their
effectiveness in reducing serious casualty crashes.
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Our limited evaluation found that for the 18 completed projects, installing
flexible barriers, wide centrelines and rumble strips has led to a 46.5 per cent
reduction in run-off-road and head-on serious casualty crashes. Within a

95 per cent confidence interval, this reduction could be between

25.6 and 65.6 per cent. We were not able to determine how much of this
reduction can be attributed to flexible barriers alone because VicRoads did not
have enough data on barrier location.

VicRoads has inadequate record keeping and poor data quality, which
impacted our evaluation of the Top 20 Program and will impact VicRoads’ own
evaluation. These issues included incomplete:

e record keeping of construction start and end dates
e barrier location data

e  barrier failure data.

To evaluate how effective flexible barriers are, we asked VicRoads to provide
construction start and end dates for the 21 Top 20 Program projects it had
completed as at April 2020. VicRoads could only provide this information for
18 of the completed projects.

The success of VicRoads’ evaluations will depend on the quality of its record
keeping. Without knowing key information, such as when barriers were
installed, VicRoads will not be able to accurately determine their effectiveness
at reducing FSI rates.

VicRoads does not have reliable data on the location of flexible barriers.

In August 2018, VicRoads started collecting location data for flexible barriers
that it installed on the top 20 roads before September 2019. VicRoads advised
that it completed this project in August 2019. VicRoads will need to collect
location data for the Top 20 Program projects completed after August 2019.

There are no crash statistics or reports from TAC and VicRoads that easily
identify FSI crashes where flexible barriers have not worked as intended. This
is because crash statistics do not contain a field that identifies if a vehicle has
hit a flexible barrier.

The evaluation framework that the consultant developed for VicRoads
included barrier failure as an area for evaluation. However, as of October
2019, this evaluation had not been formalised or progressed.
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Victorian Auditor-General’s Report

We have consulted with DoT (VicRoads) and TAC, and we considered their
views when reaching our audit conclusions. As required by the Audit Act 1994,
we gave a draft copy of this report, or relevant extracts, to those agencies and
asked for their submissions and comments.

Responsibility for the accuracy, fairness and balance of those comments rests
solely with the agency head.

Responses were received as follows:
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RESPONSE provided by the Associate Secretary, DoT

Department of Transport

GPO Box 2392

Melbourne, VIC 3001 Australia
Telephone: +61 3 96519999
www.transportvic.gov.au

DX 210074

Ref: BSEC-1-20-2627R

Mr Andrew Greaves
Auditor-General of Victoria
Victorian Auditor-General’s Office
Level 31, 35 Collins Street
MELBOURNE VIC 3000

Dear Mr Greaves

Victorian Auditor-General's Office - Proposed Report - Safety on Victoria’s Roads -
Regional Road Barriers

Thank you for your letter of 22 May 2020 and for providing the Department of Transport
with an opportunity to respond to VAGO's performance audit report titled Safety on
Victoria’s Roads — Regional Road Barriers.

The Department is pleased to note that your report confirms that flexible safety barriers
achieve their purpose —they save lives. In 2019, for the first time in decades, no lives were
lost on the Hume Freeway, with more than 230 barrier hits, each representing a potential
saved life or injury avoided.

Drawing on the best minds in road safety from across the world, we partnered with the
TAC to take an innovative approach to road safety transformation. Together, we have and
continue to deliver the largest body of work that has ever been dedicated to improving
safety and reducing trauma on regional roads in our state.

The Top20 projects: installing flexible safety barriers on high-speed, high volume roads
{where a large percentage of road trauma is experienced due to run-off road and head-on
collisions), is just one part of this ambitious program.

We appreciate the opportunity to participate in this audit and acknowledge the ten (10)

recommendations outlined in the report, of which eight (8) are for the Department and
two (2) are for the Transport Accident Commission (TAC).

1 ‘V!: ORIA
State
Government
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RESPONSE provided by the Associate Secretary, DoT—continued

We recognise the role of audits in supporting the Department’s continuous improvement
practices and thank VAGO for the eight (8) recommendations which the Department
accepts. We also thank VAGO for noting some of the continuous improvements the
Department has already made in the upgrade of a further 16 high speed, high-risk rural
roads.

The evidence used by DOT to support the crash reduction factor was obtained utilising
best available data at the time indicating Crash Reduction Factors (CRF) of up to 85%.
This was for specific crash types; head-on and run-off road crashes where continuous
flexible barrier has been installed. The Department will conduct a full evaluation of the
Top20 projects to continue building a robust dataset for the analysis.

Current data indicates very significant serious crash reductions are being achieved on
these roads. The lead indicators emerging: the number of people who died or were
seriously injured from head-on or run-off-road crashes was reduced by two-thirds on the
first 20 roads treated with flexible safety barriers — down from 120 lives lost in 2015 to 41
lives lost in 2019. This is 79 people whose lives have been saved or kept from being
changed forever, a priceless return on investment.

We appreciate the recommendations will further guide our continuous improvements as
we continue this vital work to save lives and reduce serious injuries on our roads.

Yours sincerely
of
Wit for
Nicholas P Foa (DOT)
Associate Secretary — Department of Transport

Date: 05/06/2020

Enc: Department proposed action plan
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RESPONSE provided by the Associate Secretary, DoT—continued
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RESPONSE provided by the Associate Secretary, DoT—continued
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RESPONSE provided by the Associate Secretary, DoT—continued
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RESPONSE provided by the Chief Executive Officer, TAC

9 June 2020

Mr Andrew Greaves
Auditor General
VAGOD

31/35 Collins Street
MELBOURMNE 3000

Dear Mr Greaves,

Thank you for the opportunity to respond to your proposed report 'Safety on Victoria's roads - regional
road barriers’.

The Transport Accident Commission [TAC) is pleased that the report acknowledges the fact that barriers
are saving lives and preventing serious injuries on Victorian roads.

This report provides an important opportunity for the community to better understand accident
prevention initiatives and offers the opportunity to improve the oversight of future road infrastructure
delivery that will benefit the Victorian community for years to come.

In relation to the Report’s two recommendations for the TAC:

Recommendation 9: Agree
As acknowledged in the VAGO report, in the development of the Towards Zero Strategy and
Action plan, there was an extensive work undertaken to understand underlying crash issues,
identify appropriate countermeasures (including infrastructure treatments) and model

treatment options to understand the expected reductions in deaths and serious injuries.

The TAC agrees that in future information will be required to be provided in a single business
case.

Recommendation 10: Agree

The TAC will work with the Department of Transpeort in establishing an agreed reporting
framework on the Top 20 roads.

The attached agency action plan provides further detail in relation to the TAC's response to VAGO's
audit.

Lastly the TAC would like to acknowledge the work of VAGO and its preparedness to fully engage with
the TAC throughout the audit.

nemes

1500 664320 / 1BDOZ32EE6 DX 216073 Geelong tac.vic.gov.au
60Brougham 5t GeelongVictoria3220 ABM 22033947 523 %nu
rirew
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RESPONSE provided by the Chief Executive Officer, TAC—continued

If you reguire further information please contact Samantha Cockfield, Head of Road Safety at
samantha_cockfield @tac.vic.gov.au

Yours sincerely,

-

Joe Calafiore
Chief Executive Officer
Transport Accident Commiission
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RESPONSE provided by the Chief Executive Officer, TAC—continued
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RESPONSE provided by the Chief Executive Officer, TAC—continued
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RESPONSE provided by the Chief Executive Officer, TAC—continued
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Figure B1

In Victoria, rural roads are classified according to the Statewide Route
Numbering Scheme, also known as the MABC classification. Figure B1
describes the differences between rural road categories.

Under this system, each road is given a letter (M, A, B or C) and an identifying
number. The letter reflects the quality and function of the route. The number
assists drivers to navigate rural roads.

Victorian Statewide Route Numbering Scheme for rural roads

Class Example

M Freeways (such as the
Hume and Princes
Freeways)

A The Princes Highway

West between Colac
and Warrnambool

B The Great Ocean Road
and Alpine Road

C The Wallan to
Whittlesea Road

Standard of  Characteristics Road links Total length
driving in Victoria
conditions (kms)

Highest Divided carriageways, State capital cities 1168
four traffic lanes, sealed and major provincial
shoulders and line centres
markings.

High Single carriageway, Major regional 2436
four traffic lanes, sealed centres

shoulders, and less traffic
than M roads.

Good Sealed, two traffic lanes, Significant towns 4048
good edge and centreline and tourist regions
markings, shoulders and a
high standard of guidepost

delineation.

Adequate Generally sealed roads Smaller population 13 297
with two traffic lanes and centres
shoulders.

Source: VAGO, based on VicRoads’ data.
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Appendix C
Technical details of road
safety barriers

Roadside and median barriers

Road safety barriers can be installed on the side or middle sections of roads to
prevent different types of crashes.

Figure C1
Roadside and median barriers

Limit the impact of crashes when a vehicle Prevent vehicles from crossing over

hits a fixed object, such as: the centreline or median and striking

- bridge piers an oncoming vehicle in a head-on crash.
-trees Unlike roadside barriers, median barriers

- road signs must be designed to be struck from either
- bodies of water. side.

Protects traffic from roadside obstacles
or hazards, such as steep slopes.

Target run-off-road crashes Target head-on crashes

“ @

Source: VAGO, based on information from VicRoads.

Semi-rigid and rigid barriers

VicRoads installs different types of safety barriers depending on the road and
ground conditions. VicRoads classifies road safety barriers as flexible,
semi-rigid or rigid. Guard fence and concrete barriers are examples of semi-
rigid and rigid barriers.
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Dynamic deflection is the
lateral displacement or
‘give’ of a flexible barrier
when it is struck.

Working width is the
minimum width required
to prevent an impacting
vehicle from colliding with
an object behind a flexible
barrier.

How do flexible barriers work?

Flexible barriers are designed to flex when they are hit. This is known as
dynamic deflection. As shown in Figure C2, the dynamic deflection and
working width determines how far the barrier needs to be installed from the
hazard.

Figure C2
Dynamic deflection and working width

Hazard

Hazard-free area ——mm >
Working width
(vehicle roll
allowance)

Dynamic
deflection

Safety barrier

Source: VAGO.

The dynamic deflection and working width for flexible barriers vary. Road
managers must allow a minimum working width for the barrier to deflect and
stop a vehicle from hitting the hazard behind it. If there is less space for a
barrier to flex, then the deflection decreases and the potential for injuries to
vehicle occupants increases.

Wire rope and steel system barriers

Wire rope and steel system barriers are two examples of flexible barriers that
VicRoads has installed under the Top 20 Program.

Both types of barriers prevent run-off-road crashes by redirecting colliding
vehicles. However, wire rope barriers need more space to flex compared to
steel system barriers. Road managers need to consider this when installing
barriers in locations where the road is close to a cliff edge or there is a steep
drop-off close to the road.

Figure C3 outlines the key differences between wire rope barriers and steel
systems.
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Figure C3
Characteristics of wire rope barriers and steel systems

Wire rope barrier Steel systems

Flexible steel wires supported by vertical posts held Steel posts inserted directly into the ground without
upright by concrete footings concrete footings
During impact, posts bend near the ground and During impact, posts deform and catch the vehicle
ropes release from the post to slow it down

Both types redirect a colliding vehicle parallel to
the barrier to prevent it from running off the road.

Source: VAGO, based on information from VicRoads.

Victorian Auditor-General’s Report Safety on Victoria’s Roads—Regional Road Barriers 77






Report title
Managing Registered Sex Offenders (2019-20:1)

Enrolment Processes at Technical and Further Education Institutes
(2019-20:2)

Cenitex: Meeting Customer Needs for ICT Services (2019-20:3)

Auditor-General’s Report on the Annual Financial Report of the State of
Victoria: 2018-19 (2019-20:4)

Council Libraries (2019-20:5)

Market-led Proposals (2019-20:6)

Results of 2018—-19 Audits: Local Government (2019-20:7)

Sexual Harassment in the Victorian Public Service (2019-20:8)

Follow up of Access to Public Dental Services in Victoria (2019-20:9)
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Managing Development Contributions (2019-20:11)

Freight Outcomes from Regional Rail Upgrades (2019-20:12)

Ravenhall Prison: Rehabilitating and Reintegrating Prisoners (2019-20:13)

Personnel Security: Due Diligence over Public Sector Employees
(2019-20:14)

Managing Support and Safety Hubs (2019-20:15)
Protecting critically endangered grasslands (2019-20:16)

Responses to Performance Audit Recommendations 2015-16 to 2017-18
(2019-20:17)
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Date tabled
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September 2019

October 2019

November 2019

November 2019
November 2019
November 2019
November 2019
November 2019
November 2019
March 2020
March 2020
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All reports are available for download in PDF and HTML format on our website
www.audit.vic.gov.au

Victorian Auditor-General’s Office
Level 31, 35 Collins Street
Melbourne Vic 3000
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