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‘ Auditor General's Overview

The community and industry rely on the road network every day. Roads are a key asset in
economic activity,and are a significant proportion of the state’s overall asset base. Managing

this asset is a crucial role and a considerable challenge.

Almost10yearsagoMainRoadsWAchangedthewayitaddressedthischallengebycontracting
outthe maintenance of the state road network.This was a major shiftin how Main Roads went
aboutits maintenance business thatno other state or territory had made. However, we found
that the contracting of road maintenance has not delivered the expected results.

Thisreportshowsthatlarge maintenancecontractslike majorcapital projectscanbecomplex,
highriskandhavelong-termandexpensiveimpacts.Thereportalsohighlightstheimportance
of a having a long-term focus in managing the state’s critical assets.

Learning the lessons from this experience is now vital for Main Roads as areplacement round
ofcontractsloomsin2010.Understanding and benefiting fromthe contracting experience of

Main Roads is also an opportunity for other government agencies.
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‘ Executive Summary

Introduction

Conclusion

Roadsneedregularmaintenanceto keep themsafe,accessibleand serviceable.Thereare two
main types of road maintenance. Reactive repairs, such as fixing potholes and cracks aredone
on aday-to-day basis and planned maintenance, which has long-term benefits and involves

the resurfacing and rebuilding of the roads.

Main Roads Western Australia is responsible for maintaining the freeways, highways, main
roads and bridges on the state road network. This network provides the major transport links
between and within the regional and metropolitan areas of WA.Itis approximately 17 800 km

in length and valued at $35 billion.

Between 1999 and 2002, Main Roads contracted out its road maintenance function through
eight contracts, each lasting 10 years. The contracts aimed to achieve cost savings whilst

maintaining the condition of the roads to agreed levels.

We examined Main Roads’'maintenance of the roads with afocus on the condition of the state
roadnetwork, thedeliveryofmaintenanceonthenetwork,andthelinkbetweenmaintenance

and safety related issues.

The condition of the state road network has deteriorated since Main Roads contracted out its
road maintenance function. Although the road surface is generally smooth, the average age
of the road network is steadily increasing with nearly one third of the network having now

reached the end of its design life.

Theroad maintenance contracts have notdelivered adequate levels of planned maintenance
and contract costs have increased. Addressing the overdue planned maintenance will be
expensiveandeffectively targetinganyrestoration will be difficultforMainRoads duetoalack
ofsomekeyinformationabouttheconditionoftheroad network.Suchinformationisessential
for deciding where, when and what type of maintenance is needed to ensure optimal cost
effectiveness. Main Roads has learnt a number of lessons from the existing approach and will

need to apply these to new maintenance contracts.
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Executive Summary (continued)

Key findings

Roads are at increased risk of structural failure because levels of planned maintenance
have declined over the past 10 years - resurfacing by 30 per cent and rebuilding by 80
per cent. Delaying planned maintenance will have long-term cost implications.

Planned maintenance has declined, mainly because the road maintenance contracts
did not adequately specify road condition measures that would deliver the necessary

planned maintenance.

The estimated cost of eliminating existing overdue maintenance may exceed $800
million:

O Main Roads estimates the cost of overdue resurfacing work at $270 million and this
couldrise to $437 million by 2012-13.

O A preliminary estimate in 2006 put the cost of overdue road rebuilding at $300
million.

O Bridges are deteriorating and some are closed to heavy traffic; fixing all bridges has

been estimated at $250 million.

Contract prices have increased. Expenditure under the 10 year contracts is likely to be
$467 million (59 per cent) greater than estimated in 1999. The major reason for this is
the increase in global oil prices.

Weaknesses in the contracts have meant that Main Roads could not adequately ensure

the contractors met all agreed outcomes.

Responisibility for any deterioration in the road network was not effectively transferred
to the contractors; there is a risk the state will bear the cost of any work to restore the

network to its previous condition.

Main Roads lacks some key information about the condition of roads to accurately
determine when, where and what type of maintenance needs to be done to ensure the
cost effectiveness of future work.

Main Roads has limited information on maintenance done on the network; better
information would improve their ability to successfully specify and manage new
contracts.

Lessons from current contracting arrangements are being used to inform Main Roads’

development of new maintenance contracts.

Main Roads considers road safety when prioritising maintenance and minor works but
some areas could be improved.
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Recommendations

Main Roads WA should:

ensure effective management of its road asset through the identification,

prioritisation and planning of maintenance work

accurately determine levels of overdue resurfacing and rebuilding maintenance,

including a review of bridge maintenance estimates
improve and validate predictive modelling for future planned maintenance needs

fully cost the value of actual levels of overdue maintenance, and construct a plan on
how the work will be done

determine when to do planned maintenance to minimise costs over the life of the

road network (the ‘tipping point’)
improve and update technical knowledge and skills to enable better road

management

’

improve maintenance management systems and integrate them with contractors

systems
apply lessons learned when developing and managing the new contracts

develop and implement a comprehensive strategy to improve skid resistance across
the network

standardise monitoring and evaluation of road maintenance work identified during

fatal road crash investigations.

Main Roads Western Australia — agency response to this report

Main Roads supports the recommendations identified in this report, and notes that they

align with the new approach thatis being developed for the next generation of maintenance

arrangements for the state’s road network.

The development of the Term Network Contracts in 1999 were regarded as innovative and a

newapproachtothelong-termdelivery of maintenance.Sincethenwehave seenagreatdeal

of change with increases in input costs due to the resources boom and changes in global oil

pricesunparalleledin MainRoads’history.These contractshave provided good outcomesand

significant savings.
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Executive Summary (continued)

The variables that affect the life of a road are acknowledged throughout this report. Despite
leading edge technology, we still rely on the skills and competencies of technical staff. The
importanceofinitiativestoimprove, updateandretain technical skills within the organisation
remainsastrongcorporatefocus.MainRoadshasthenecessaryexpertisetospecifyanddeliver
on the new maintenance contracts. Already new maintenance systems are being developed
inresponsetoourown’lessonslearnt’analysiswhichisnowfurtherstrengthenedthroughthe
recommendationsinthisreport.ThefindingsinthisreportalsosupportthedirectionthatMain
Roads has set in its Strategic Plan out to 2012.

The extent of deferred maintenance (in the order of $800 million) represents an ongoing risk
to the state. Whilst every effort is being made to address this it is due to the development
of the road network during the 1960s and 1970s when there was a significant period of
unprecedented expansion of the road network. Much of that networkis now nearing theend

of its theoretical design life.

Main Roads appreciates this independent review and will carefully consider all of the

recommendations as we further develop our maintenance practices.
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Introduction — Effective maintenance is essential to a safe,
accessible and efficient road network

Main Roads’ key purpose is to provide an accessible, safe and
efficient road network

Main Roads’purpose s to provide safe and efficient road access that will enhance community
lifestylesand promoteeconomicprosperity.Thisinvolvesbuildingnewroadstomeetgrowing
traffic volumes while continuing to maintain the existing state roads and improve safety
outcomes.

Thestateroad network spansWA's major trafficroutesandis one of the largest geographically
spread road networks in the world. It is made up of 17 800 kilometres of freeways, highways
and major roads, over 1 000 bridges and a tunnel. Main Roads is responsible for maintaining
these roads as well as road markings, signs, traffic signals and bridges on the state and local
road networks.Local councils managethe other 130000kilometres of roadsin theirshiresand

Main Roads provides some funding to assist.

The state road network represents over a quarter (28 per cent) of the state’s $124 billion
infrastructure assets. Itis valued at over $35 billion, with the land under the roads accounting

for $22 billion and the road infrastructure around $13 billion.

All road maintenance is delivered by contractors

Between 1999 and 2002, Main Roads contracted out its road maintenance services through
eightcontracts,valuedat$796millionover 10years.Thecontractsalsoincludedaprovisionfor
afurther $225 million for minor works, bringing the total value to over one billion dollars. The
contractsaimedtoachieve costsavings whileensuring thattheroad networkwasin the same
orbetterconditionatcontractend.WhileMainRoadsretainedaccountabilityforthestateroad
network, thisstrategy changedits maintenancerolefromthe providerofroad maintenanceto

a purchaser of road maintenance services.
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Introduction — Effective maintenance is essential to a safe, accessible and efficient road network (continued)

Without regular maintenance the roads will deteriorate and costs
will increase

Regular reactive and planned maintenance is essential to
preserve the condition of the road

Regular maintenance is essential to preserve the condition of the road. With age and use
road surfaces can become brittle and crack, and roads may deform and deteriorate. In WA
the majority of roads are constructed with low cost, local materials (gravel and limestone)
and surfaced with a thin asphalt or bitumen layer. This type of road is prone to rapid loss in
structural strength and serviceability as a result of moisture entering through surface cracks.

There are two main types of road maintenance:

® Reactive maintenance includes sealing cracks and fixing potholes, cleaning up verges,
road markings and signs. It is short-term and needs to be done on a day-to-day basis to

keep roads safe and serviceable.
® Planned maintenance is more costly but has long-term benefits. It includes:

o resurfacing of roads in response to ageing, traffic wear and to prevent water damage;

bridge repairs and replacing road markings

O rebuildingtorestorethestructureofroadsandbridges.Thismayincludestrengthening
theroadsandbridges, correctingthe shape oftheroad orminorchangesinroad width.

Roadsurfaceagegivesanindicationofwhennewsurfacesareneededtokeepthemwatertight.
Resurfacing of roads should be scheduled based on regularinspections that determineif the
road needsthe maintenance.Urbanroadstypically haveasurfaceage of eightto 10yearsand

rural roads 15 to 17 years.

Rebuildingisrequiredwheretheroadstructureorbridgeneedstobesignificantlystrengthened
orreplaced. Usually,roadsaged around 40 years need this type of maintenance to bring them
backtotheiroriginalcondition.Frequentreactivemaintenanceandresurfacingoftenindicates

a section of road that needs rebuilding.
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Without regular maintenance the costs of roads increase and
road condition deteriorates

Regular reactive maintenance and resurfacing is more cost effective than rebuilding
deteriorated roads. As roads deteriorate, the extent and cost of the maintenance needed to
bring them back to an acceptable condition increases. Fixing potholes and sealing cracks is
relatively low cost. Resurfacing costs roughly $50 000 per kmand rebuildingaroad can be ten

times as expensive, at around $500 000 per km.

Reactive maintenance such as fixing potholes and cracks,and regularresurfacing keeps costs

down by slowing deterioration significantly (Figure 1).

Regular structural maintenance

Road condition

No maintenance

\

Time

Figure 1: The impact on road condition of regular maintenance and no maintenance

Regular road maintenance prolongs the life of the roads.
Source: Scottish Audit Office
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Introduction — Effective maintenance is essential to a safe, accessible and efficient road network (continued)

Examination focus and approach

This examination considered whether Main Roads’ management of road maintenance has

been efficient and effective, focusing on four key questions:

Does Main Roads have clear goals, policies and strategies for road maintenance?

Does Main Roads have appropriate information on the condition of WA's state road
network?

Is Main Roads successful in maintaining the state road network including: planning and
processes, deferred road maintenance, contract management and costs?

Does Main Roads prioritise and monitor safety related road maintenance?

We did not examine:

any capital works
roads owned and managed by local government
awarding of the contracts for maintenance delivery

the contract arrangements and management of electrical (eg traffic lights), bridge and

tunnel maintenance.

Our approach included:

examination of agency files and intranet

analysis of data from Main Roads’systems for assessing the condition of the road surface

and underlying structure

review of key documents including internal and external audit reports, business and

funding cases
interviews with key staff within Main Roads and contractors

review of maintenance delivery in other states.

The audit covered a 10-year period from 1999 to 2009.

We engaged anindependent expert road pavement engineer to provide advice on technical

data and information.

The examination was conducted with regard to the Australian Standard on Assurance

Engagements (ASAE 3500 Performance Engagements).
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Levels of maintenance have been inadequate to maintain
‘ the condition of the roads and have increased costs

Findings

Falling levels of long-term planned maintenance have resulted in a deterioration in the
condition of the roads:

O Levels of planned maintenance have declined over the last 10 years - resurfacing by
30 per cent and rebuilding by 80 per cent.

O Over 25 per cent ofroads have not been resurfaced on time and are atrisk of needing
expensive rebuilding maintenance.

O Nearly a third of the road network is simultaneously reaching the end of its design
life and Main Roads does not know how much longer these roads will last.

Main Roads lacks some information to optimally target the work needed to address the
deterioration in the condition of the roads:

O Main Roads does not have reliable road cracking data to identify and prioritise
planned maintenance across the network because they do not use a consistent
collection method.

O Data on the strength of the roads can not be used to identify where roads may fail.

O Theroads are generally smooth but this alone is not a good indicator of overall road
condition.

The estimated cost of eliminating overdue maintenance is significant:

O Main Roads estimates the cost to eliminate overdue resurfacing work at $270
million.

O A preliminary estimate in 2006 put the cost of overdue road rebuilding at $300
million.

O Bridges are deteriorating and some are closed to heavy traffic; fixing all bridges will
cost an estimated $250 million.

Recommendations

Main Roads should:

accurately determine levels of overdue resurfacing and rebuilding maintenance,
including a review of bridge maintenance estimates

improve and validate predictive modelling for future planned maintenance needs

fully cost the value of actual levels of overdue maintenance and construct a plan on
how the work will be done

determine when to do planned maintenance to minimise costs over the life of the
road network (the ‘tipping point’)

Maintaining the State Road Network | Auditor General Western Australia | 13



Levels of maintenance have been inadequate to maintain the condition of the roads and have
increased costs (continued

Falling levels of long-term planned maintenance have resulted in a
deterioration in the condition of the roads

Levels of planned maintenance have declined over the last 10
years — resurfacing by 30 per cent and rebuilding by 80 per cent

In the last 10 years, planned maintenance has not met historical levels generally accepted
as needed for good asset management. This has put the roads at a higher risk of failing and
increased long-term maintenance costs. If this trend continues, the condition of the road
network will deteriorate further, cost much more to restore and potentially put the safety of
road users at risk.

Priorto 1999, Main Roads resurfaced an average of six per cent and rebuilt two per cent of the
network each year. In 2006, resurfacing activity covered less than four per cent (30 per cent
reduction) of the network and rebuilding only 0.4 per cent (80 per cent reduction) (Figure 2).
Thishasacumulativeeffect, buildingupasignificantlevel ofadditionalworkontop ofongoing
maintenance. Based on road deterioration rates, Main Roads estimated the entire network
should beresurfaced every 15 years and rebuilt every 40 years. At the currentrates, it will take
25 years to resurface and 250 years to rebuild the network.
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1% | M

1999 2000 2001 2002 2003 2004 2005 2006 2007
Resurfacing ———a—— Rebuilding
Average resurfacing rate Average rebuilding rate

Figure 2: The percentage of resurfacing and rebuilding done on the network from 1999
to 2007

Resurfacingandrebuildinglevelshavetrendeddownwardsby30percentand80percentrespectively
since 1999.
Source: OAG/Main Roads
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Over 25 per cent of roads have not been resurfaced on time
and are at risk of needing expensive rebuilding maintenance

Over one quarter of the network is overdue for resurfacing. Without timely resurfacing, it is

likely that expensive rebuilds will be required earlier than otherwise necessary.

Aroadsurfaceisdesignedtolastaround eightto 10yearsonurbanroadsand 15yearsonrural
roads.About 20 percentofthe network was overdueforresurfacing 10yearsago.By 2007, this
had risen to 27 per cent of the network, with over 10 per cent of the network more than five
years overdue (Figure 3).
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Figure 3: Age of the surface on the state road network

The average age of road surfaces has been steadily increasing since the mid-1990s.
Source: Main Roads
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Levels of maintenance have been inadequate to maintain the condition of the roads and have
increased costs (continued)

Nearly a third of the road network is simultaneously reaching
the end of its design life and Main Roads does not know how
much longer these roads will last

Thegenerally predicted life of Western Australianroadsis 40 years, afterwhich theroadsare at
increased risk of failing. Main Roads aims to rebuild roads every 40 years.

Between 2001 and 2007, the proportion ofroads aged over40yearsdoubled from 14 per cent
to 30 per cent of the network (Figure 4).

Main Roads does not know how long roads aged over 40 years will last without rebuilding.To
managetheriskof someroadsfailing,Main Roads needstoinvestigateroadsreachingtheend
oftheirdesignlifetodetermineiftheyneedrebuilding.Experience overmanyyearshasshown
thatthelife canvary considerablyacross the network depending upon climate, trafficvolume
and road composition. Nevertheless, it is clear that the current levels of rebuild maintenance
are not sustainable if WA is to maintain a functional road network.
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Figure 4: The age of the road network
Themajorityofthestateroadnetworkwasbuiltduringthe 1960sand 1970sandover30percentofthe
roads are now more than 40 years old.

Percentage

Source: Main Roads
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Main Roads lacks some information to optimally target the work
needed to address the deterioration in the condition of the roads

Main Roads does not have reliable road cracking data to
identify and prioritise planned maintenance across the network
because they do not use a consistent collection method

Main Roads does not have reliable information on road cracking at a whole of network level.
Roadcrackingisonemeasurethatcanbeusedtoidentifywheretheroads'structural condition
has deteriorated and to prioritise planned maintenance.

Main Roads does not routinely or consistently collect cracking data over the whole network.
Good practice suggests that such data should be collected on average every two years and
morefrequentlyforolderroads.Ofthe 10regions, five lackinformation onroads olderthan 10

years, while two regions have no data.

Without this information for all regions, Main Roads cannot identify the appropriate

maintenance to fix problems and prioritise the urgency of work across the entire network.

Cracking indicates the road surface is no longer waterproof. Surface cracking increases the
risk of structural deterioration during periods of heavy rain. High levels of cracking should be
investigatedfurtherandstrengthmeasurementstakentodeterminetheunderlyingstructural
condition of the road. This information would enable Main Roads to identify the most cost

effective time to undertake planned road maintenance.

By notinvestigating network wide cracking, Main Roads runs the risk of cracked roads failing
due to damage caused by heavy rain. WA roads, surfaced with a thin layer of asphalt or chip
seal, tend to stay in a relatively stable condition during drought but can rapidly deteriorate
during periods of wet weather.

The best time for maintenance to be done is the period before the surface of the road breaks
down to the extent that the road needs resurfacing or rebuilding. If maintenance is done too
early resources will be wasted onaroad thatis sound.lfdonetoolate, the maintenance willbe

more extensive and expensive.
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Levels of maintenance have been inadequate to maintain the condition of the roads and have
increased costs (continued)

Data on the strength of the roads can not be used to identify
where roads may fail

The data Main Roads has collected on road strength can not be used to predict where roads
willfail. The analysis of the data givesinaccurate results about the underlying structure of the
road. For example, the analysis of the strength data collected during drought conditions can
be moreareflection of dry roads rather than strong roads. Main Roads can not use this data to
identify sections oftheroad needing rebuilding. Main Roadsadvises thatapproachestousing

strength data are still being developed in Western Australia and internationally.

A combination of cracked surfaces and heavy rain could cause extensive damage to the type
of roads in WA.

The roads are smooth but this alone is not a good indicator of
overall road condition

The state’s roads are generally smooth but smoothness alone does not give an indication of
theunderlying structure of theroad. There are occasions when a smooth surface may conceal
a weak road, at risk of or close to failure. A smooth surface can be delivered by frequent
maintenancelikefixing potholesand smoothingcracksastheyappear.MainRoadsaccurately
determines smoothness through the use of Australian Standards that measure roughness,
rutting and texture and WA roads consistently meet the standards.

The estimated cost of eliminating overdue maintenance is significant

Main Roads estimates the cost to eliminate overdue
resurfacing work at $270 million

In 2008, Main Roads'datashowed 4252 km ofroad surfaces were over 15yearsoldandbeyond
the target date for resurfacing, the estimated cost of which was around $270 million. This
estimate has been calculated using various methods and verified by independent industry

consultants.

Ifresurfacingratesremainatthecurrentlevel,thelengthofroadthatisoverdueformaintenance

will increase by 200 km a year.

Main Roads estimates that it needs additional funding of $167 million between 2009-10 and
2012-13to prevent thisyearly increase. On this basis, $437 million is needed to eliminate all of

the resurfacing maintenance forecast to be due by 2012-13.
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Before 1999, about 20 per cent of the network was at or over target resurfacing age. Based

on Main Roads estimates, we calculate that it would cost approximately $50 million to reduce

overdue resurfacing levels to those of 10 years ago.

This level of overdue maintenance is still considered acceptable in the road industry today
butdoes notinclude the cost of catching up on the more expensive rebuilding maintenance,
caused by deferring resurfacing work. If resurfacing is delayed too long the roads can failand
then need rebuilding, which is about 10 times the cost of resurfacing.

A preliminary estimate in 2006 put the cost of overdue
rebuilding at $300 million

In 2006, Main Roads’ modelling predicted up to 1 400 km of roads required rebuilding and
estimated the cost at almost $300 million.

However, this estimate may not bereliable because the modellingwas based onassumptions
that had not been tested for over six years. This estimate has not been verified using an
alternativeestimationmethod,orbyindustry consultants.Theestimatewouldalsobeaffected

by road deterioration since 2006 though the extent is unknown.

Main Roads will need to make a timely and comprehensive assessment of this aging part of

the network.

Bridges are deteriorating and some are closed to heavy traffic;
fixing all bridges will cost an estimated $250 million

Many bridges are reaching the age where they start to deteriorate. Main Roads has estimated
that maintenance work on bridges will cost around $250 million over the next four years.
Overone-third of timber bridges are three or more years overdue for scheduled maintenance
repairs. Ten per cent of bridges on the 20 designated heavy haulage routes throughout the

state restrict heavy vehicle access, diverting them to alternative routes.

Main Roadshas 1032 bridges of which 343 aretimberand 689 concrete.Their estimated value
is $3 billion. Over 60 per cent of timber bridges are over 50 years old, and need increasing
maintenance as they near the end of their design life of 60 years. The majority of these are in
thesouthwestregionwherethewetterweatherconditionseventually causethetimbertorot.
Main Roads is diverting funding from reactive maintenance to emergency repairs for timber

bridges including temporary propping.

The majority of concrete bridges are also reaching the age (40 to 50 years) where they may
starttodeteriorate.Repairingconcrete bridgesisgenerallymore complexand expensivethan
timber bridges.
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The expected outcomes and benefits from contracting
out road maintenance have not been achieved due to
\ weaknesses in the contracts

Findings

Main Roads relied on outcome based contracts to keep the roads in good condition and
reduce costs.

Maintenance contracts cost more than expected and have not delivered the required

outcomes:

O expenditure under the 10-year contracts is likely to be $467 million (59 per cent)
greater than estimated in 1999. The major reason for this is the increase in global oil

prices

O thelevel of resources neededto manage the contracts has been higher than planned,
increasing contract management costs

O the road condition measures used in the contracts have failed to ensure adequate
levels of planned maintenance.

Weaknesses in the contracts have meant that Main Roads could not adequately ensure
the contractors met all agreed outcomes:

O contract dispute resolution provisions are inadequate

O there are limited financial rewards and penalties for contractors and payments are
not related to work undertaken.

Responsibility for any deterioration in the road network was not transferred effectively
to the contractors so there is a risk the state will bear the cost.

Main Roads has limited information on maintenance done on the network; better
information would improve their ability to successfully specify and manage new
contracts.

Main Roads is learning lessons from its current contracting arrangements:

O some contracts were changed to resolve contract issues and seek improved
outcomes

O Main Roads is taking steps to improve staff technical knowledge to better assess
and monitor road condition

O lessons learned are being considered as Main Roads develops new maintenance
contracts.
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Recommendations

Main Roads should:

® ensure effective management of its road asset through the identification,
prioritisation and planning of maintenance work

o improve and update technical knowledge and skills to enable better road
management

® improve maintenance management systems and integrate them with contractors’
systems

® apply lessons learned when developing and managing the new contracts

Main Roads relied on outcome based contracts to keep the roads in
good condition and reduce costs

Between 1999and 2002, Main Roads contracted outroad maintenance undereightcontracts.
The contracts were outcome based with contractors required to maintain the roads toagreed
levels.

Theaimwastotransform Main Roadsfroma provider, builderand maintainerofroadsinto the
manager of the road network. This is reflected in their contract objectives:

® “Havethecontractorundertaketheassetmanagementandservice deliveryrolesforroad
maintenance and rebuild to meetagreed levels of service for structural integrity, amenity
and road user safety, and to minimise whole of life cycle costs

® Achieve cost savings through improved effectiveness in the financing and scheduling of
maintenance and rebuild works, through the transfer of risks and through the contractor
adopting best practice and innovation in performing these works

® AllowMainRoadstohavecertainty overtheirmaintenance budgetsforthenexttenyears”.

Main Roads currently has three types of contract arrangements with differing payment and
management structures.

Two contracts are a mix of lump sum and schedule of rates payments. Under these contracts,

Main Roads still has an active role in identifying and prioritising work.
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The expected outcomes and benefits from contracting out road maintenance have not been
achieved due to weaknesses in the contracts (continued)

A further two contracts are fixed lump sum and outcome based. The contractors are paid
a lump sum for all work and the contractors identify, prioritise, plan and do the work. Main
Roadshasaneyes-on, hands-offapproach, wherethey performanauditandsurveillancerole,

inspecting the work done and the condition of the network.

The remaining four contracts were fixed lump sum contracts. Between 2006 and 2007 these
contracts were changed to an alliance model whereby Main Roads and the contractors share
responsibility and decision making for road maintenance.

Maintenance contracts cost more than expected and have not
delivered the required outcomes

Expenditure under the 10-year contracts is likely to be $467
million (59 per cent) greater than estimated in 1999. The major
reason for this is the increase in global oil prices

The initial eight contract prices totalled $796 million. This represented between 20 to 35
per cent less than the estimated comparative cost of Main Roads maintaining the network.
Expenditureat30June2008totalled $927 million, with approximately twoyearslefttorunon

the contracts.

Main Roads now estimates that the total cost of the eight contracts will be $1.3 billion (based
onactual coststoJune 2008 plus budgetsfor2009and 2010).Thisis $467 million or 59 percent

more than estimated in 1999.

Main Roads has advised that the additional contract payments at 30 June 2008 were due

mostly to:

® a407 percentincrease ininput costs (mainly oil) from $28.5 million to $ 144 million, which
riseandfall provisiondid notadequately provideforatthe beginning of the contracts.Rise
and fall provisions allow the final contract price to be increased or decreased in line with

changing costs that are beyond the contractors’ control

® a 44 percentincrease in the cost of the schedule of rates contracts and day works from

$104 million to $150 million for higher than planned levels of maintenance

e $41millionforexpansionofthenetworkandtransferofroadsfromlocalgovernmentsand
Main Roads which were not considered in the original contract pricing.
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The level of resources needed to manage the contracts has
been higher than planned, increasing contract management
costs

MainRoadsidentifiedtheywouldbeabletomakesavingsbytransferringcontractmanagement
responsibilities to the contractors. Further reductions in contract management resources
would be achieved as the contract progressed. This has not been achieved. The number of
Main Roads staff needed to manage the contracts has been greater than originally planned,

and this has driven up contract management costs.

Main Roads originally planned for just over 55 supervisory staff to manage the contracts. The
actual number is approximately 73, an increase of over 30 per cent. The cost of these staff is

estimated at $75 million, or approximately six per cent of total original contract value.

Theseresourcesand costsdonotinclude head office staffinvolvedin managing the contracts.
Main Roads did not budget for these costs and has not tracked them. Main Roads anticipated
beingabletoreducetheir contract managementeffort, but this has not occurred. Main Roads

does not know what it has cost to manage the contracts.

The road condition measures used in the contracts failed to
ensure adequate levels of planned maintenance

The road condition measures used in the contracts to ensure adequate levels of planned
maintenance have not worked. The measures did not ensure sufficient levels of planned
maintenance and some measures were unreliable. Contractors have delivered maintenance

services, but not the mix of services that Main Roads expected.

Although MainRoads specified contractoutcomesinrelation toroad condition, the contracts
did not include resurfacing and rebuilding rate requirements. The contractors are able to
deliver the agreed outcomes and meet contract terms with less resurfacing and rebuilding
than Main Roads expected. As a result, Main Roads is not getting the levels of maintenance it

anticipated for the contract price.

Before signing the contracts, Main Roads was aware that the contractors may have
underestimated the true delivery costs and that the required maintenance may not be

delivered.
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The expected outcomes and benefits from contracting out road maintenance have not been
achieved due to weaknesses in the contracts (continued)

Consultants engaged by Main Roads as part of the tender evaluation raised serious concerns
abouttheviabilityofthecontracts,stating,“thelowpricestenderedbythepreferred Contractors
may result in them incurring substantial losses...and/or in the specified level of service not
beingachieved”.Inresponse,MainRoadssoughtandreceivedassurancesfromthecontractors
that they could deliver the services for the tendered prices.

Main Roads was aware of the problems with some of the condition measures by 2002, but has
notsoughttoincludealternative measures or specify required rates of planned maintenance
work. Main Roads believed that such changes would have resulted in unaffordable price
increases on the contracts.

Onlythreeoftheoriginalfiveoutcomemeasuresarestillusedtoassesscontractors’performance.
Two of the measures, strength and skid resistance, are no longer applied as they were found
to be unreliable. The remaining three measures, roughness, rutting and texture relate to the
surface of the road but not its structural condition. A smooth road can still be extensively
crackedandatriskoffailure.Thishasenabled contractorstoconcentrateon maintenancesuch
as smoothing the road by filling the areas that are rutted and deformed but not resurfacing

the whole road.

Weaknesses in the contracts have meant that Main Roads could not
adequately ensure the contractors met all agreed outcomes

Contract dispute resolution provisions are inadequate

There are two main dispute resolution provisions in the contracts that can be used if
maintenance work is not done adequately, both of which may lead to litigation. Main Roads
can do the work themselves but at the contractors’ expense. Main Roads can recover the
costseitherfromthecontractors’performancebondsorthroughlitigation. Alternatively, Main
Roads may seek to terminate the contract which may also lead to litigation. As the majority of
breaches are minorin nature and do not warrant the termination of the contract, Main Roads
is left with little capacity for enforcement.

The contract specifies 76 measures relating to reactive maintenance which contractors are
required to meet 100 per cent of the time. However, 100 per cent compliance is not a realistic
expectation. Because the contracts had no effective mechanisms for resolving these issues
shortoftermination, largenumbersof minorissuesescalated causing disputes between Main
Roads and the contractors.

Between 2006 and 2007, Main Roads addressed thisissue by varying four of the contracts, two
toanalliance type approach and two to a cost plus profit basis. This changed the governance
arrangementson these contractstoajointapproach foridentifying and directing the work to
be done. The remaining four contracts have not been varied.
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There are limited financial rewards and penalties for
contractors and payments are not related to work undertaken

Inthe sixlump sum contracts,contractorsare paidin equalmonthlyinstalments overtheterm
ofthe contracts, with nodirectlinktoworkdone.Forexample, the contractors cando minimal
work overamonth and still be paidin full. This provides little or noincentive for contractors to

achieve or exceed requirements.

Other additional payments are linked to the work done and meant to provide an incentive
forthe contractors to adequately maintain the roads. Incentive payments are made when the
contractorsexceedrequiredperformance.Theadditionalamountmostcontractorscanobtain
asapaymentadjustmentis small (only three to five per cent of the total contract price) and by
June 2008 only $2.3 million (0.2 per cent of the total paid out to contractors) had been paid as
incentives.

Responsibility for any deterioration in the road network was not
transferred effectively to the contractors so there is a risk the state
will bear the cost

The maintenance contracts provided no predetermined compensation to the state if the
condition of the road network deteriorates during the life of the contracts. Given the rising
levels of overdue maintenance there are clear indications that the network is in a worse
condition than at the start of the contracts.

Main Roads may be able to achieve compensationifitcan be established that the terms of the
contracthave been breached. One of the key required outcomes of the contracts was that the
network should be returned in noworse condition. Main Roads has not soughtlegal advice to
determine their capacity to deliver compensation to the state.

Although Main Roads included a $2 million performance bond within each of the eight
contracts, $16 million is a small sum in comparison to the initial total value of the contracts
(5796 million) or the current estimated planned maintenance backlog of $570 million. The
performancebondswereincludedto make sure the networkwould be handed backin atleast
the same condition.
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The expected outcomes and benefits from contracting out road maintenance have not been
achieved due to weaknesses in the contracts (continued

Main Roads has limited information on maintenance done on
the network; better information would improve their ability to
successfully specify and manage new contracts

Main Roads’systems lack complete and accurate information about the current condition of

its road network or the details of the specific work done in the past or needed in the future.

Forinstance, it lacks information about the specific location of repetitive repair work done on
the network. Such information is the best indicator of the need for resurfacing or rebuilding

work and is critical to successfully developing and specifying new contracts.

Main Roadsalso hassignificantgapsinitsfinancialinformation.While Main Roads knows how
much it has paid for maintenance overall, it does not know the breakdown between reactive

and planned maintenance. This includes the amounts paid for resurfacing and rebuilding.

Figure 5 below illustrates Main Roads information gaps.

Information required Main Roads performance

A register of roads on the network | Has a register but condition information is incomplete
and their condition

An information system to record Does not have access to all contractors’ maintenance
and manage maintenance management systems.

How much is spent on the road Knows what is spent overall on the network but not
network and what it is spent on what has been spent on specific parts or how much is

spent on each type of maintenance with the exception
of the two schedule of rates contracts. For the four
allianceapproach contractsthisinformationisavailable
from 2007

The work undertaken on the road Knows some resurfacing and rebuilding work done on
network the road, but not the extent of reactive maintenance
such as cracking or pothole work.

The status of work planned on the | Knows what work was planned but not if the work has
network been done.

Figure 5: The information needed to manage road maintenance

MainRoadsdoesnothavesomeessentialinformationrequiredforasoundapproachtoroadmaintenance
Source: Audit Scotland/OAG
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Main Roads is learning lessons from its current contracting
arrangements

Some contracts were changed to resolve contract issues and
seek improved outcomes

Between 2006 and 2007, four of the eight contracts were changed into an alliance type
approach following difficulties resulting from disputes between the contractors and Main
Roads.Thisvariationaimedtoaddressidentified contractissues,specificallyhighlevelsofnon-
compliance with contract measures forwhich there were no effective resolution mechanisms

in the contracts.

Under the new arrangements, Main Roads took back some control over when, where and
which type of maintenance is done. Main Roads now identifies and prioritises reactive and
planned maintenancein consultationwith the contractors.The contractorsare still delivering
themaintenanceworkandare paidforthe specificworkthey dousing costplusandanagreed

profit margin.

Main Roads are taking steps toimprove staff technical knowledge
to better assess and monitor road condition

Main Roads has lost much of its technical expertise over the term of the contracts. Many of
Main Roads’ experienced technical staff now work for the contractors and as a result, it is
having difficulty predicting when roads will fail. Main Roads plan to address this issue in the
new contract arrangements by placing Main Roads staff along side contractors to enhance
theirtechnical knowledge and skills. Training is also underway to regain essential knowledge
inidentifyingtypesofroadfailure,appropriateremedialtreatmentsandthetimeframesforthe

work.
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The expected outcomes and benefits from contracting out road maintenance have not been
achieved due to weaknesses in the contracts (continued)

Lessons learned are being considered as Main Roads develops
new contracts

MainRoadshasreviewedthemanagement,operationandperformanceofthecurrentcontracts

in preparationforthenew contractsthataredueinthe nexttwoyears.Main Roads expectsthis

process should deliver improvements in road management, systems and information.

Main Roads are in the process of drafting the new contracts and have advised that planned

changes include:

Contractors will be paid based on cost plus profit to ensure payments are linked to the

work done.
Main Roads will share the risk of managing the asset with the contractors.

Main Roads will insist on an open book policy to all contractors information including
financial information.

MainRoadswillengagetheservicesofanindependentestimatortoverifyallassumptions,
quantities, rates, amounts, estimations and contingencies used in annual maintenance

work plans.

The new contracts will be for a period of five years with options to extend based on

performance.

Main Roads will not solely rely on outcome based lump sum contracts or measures.
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The approach to identifying and prioritising safety related
" maintenance could be improved

Findings

® The road environment is critical to safety and is a factor in almost one-third of road
crashes.

® Main Roads considers road safety when prioritising road maintenance and minor works

but some areas could be improved:

O The extent and cost of some safety related road improvements are yet to be

determined.

O Main Roads does not know which roads have low skid resistance, limiting their
ability to identify which roads require improvement.

O Urgent road maintenance which should occur after a fatal crash is not followed up

to ensure it has happened.

Recommendations
Main Roads should:

o develop and implement a comprehensive strategy to improve skid resistance across
the network

e standardise monitoring and evaluation of road maintenance work identified during

fatal road crash investigations.

The road environment is critical to safety and is a factor in almost
one-third of road crashes
Western Australiahasthesecondhighestincidence offatalroad crashes percapitain Australia.
In WA the road environment is a factor in almost 30 per cent of fatal road crashes, mirroring

international trends. Between 2006 to 2008, Main Roads investigated 560 road fatalities, of
which the road environment was found to be a contributing factor in 168 cases.
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The approach to identifying and prioritising safety related maintenance could be improved (continued)

Main Roads considers road safety when prioritising road
maintenance and minor works but some areas could be improved

The extent and cost of some safety related road improvements
are yet to be determined

The road environment is more than just the road itself and includes line markings, signage
and verge areas, all of which need regular maintenance. The safety of the road environment
can bessignificantly affected by maintenance and minor works and improvements.The risk of
crashescanbereducedthroughimprovementstoskidresistance,installingaudibleedgelines
andremovingroadside hazards. Although Main Roadsrecognisesthis,ithas notidentified the

extent of these improvements so that they can be costed and planned for.

Main Roads does not know which roads have low skid
resistance, limiting their ability to identify which roads require
improvement

MainRoadsdoesnotmeasureskidresistanceoverthewholeofthenetworkandonlymeasures
itin parts. Skid resistance isa measure of a vehicle’s ability to grip the road, which is especially
importantin wet conditions. Poor skid resistance is one of the factors that contributes to road
crashes in WA.

Main Roads stopped collecting whole of network skid resistance data in 2002 when they
found their collection method to be flawed. There is currently no nationally agreed method
to collect network level skid resistance data. As an alternative, Main Roads uses texture as
a whole of network measure. However, the texture measurement used does not provide a
total measurement of skid resistance to determine the vehicle’s ability to grip the road. Skid
resistance is a more important measure of safety at intersections, where the crash risk tends
to be higher. Main Roads conducts skid resistance testing at intersections to determine

appropriate treatments.
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Urgent road maintenance which should occur after a fatal
crash is not followed up to ensure it has happened

There is currently no close out process for the completion of urgent road maintenance
identified following afatal crash.Whentheroadisfoundtobeafactorinthe cause of afatality,
a crash investigation report is prepared by qualified Main Roads staff or contractors. Crash
investigationreportscontainrecommendationstoaddressidentifiedroadenvironmentissues
thatmay preventfutureroad crashes.However,in 2007,a MainRoadsinternalauditfoundthat
there was no requirement to report back on theimplementation of these recommendations.
While Main Roads has since implemented a reporting process to monitor acceptance of

recommended actions, it does not ensure this work is completed.
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Reports of the Auditor General

2009

Rich and Rare: Conservation of Threatened Species
Coming, Ready or Not: Preparing for Large-scale Emergencies

Audit Results Report - 31 December 2008 Assurance Audits and
other audits completed since 3 November 2008

Information Systems Audit Report

Public Sector Performance Report 2009

- Management of Water Resources in Western Australia — Follow-up

— Administration of the Metropolitan Region Scheme by the
Department for Planning and Infrastructure

- Management of Fringe Benefits Tax

2008

Second Public Sector Performance Report 2008
- Complaints Management in Shared Service Centres
- Funding and Purchasing Health Services from Non-Government
and Not-For-Profit Organisations
- Management of Traffic Infringements for Government Vehicles and Staff

Responding to changes in attraction, retention and achievement in
Vocational Education and Training

Audit Results — Assurance Audits completed at 3 November 2008
- Opinions of Ministerial Notifications

Improving Resource Project Approvals

The Juvenile Justice System: Dealing with Young People under the
Young Offenders Act 1994

Lost in Transition: State Services for Humanitarian Entrants

Audit Results Report on Universities and TAFE Colleges and

other audits completed since 19 November 2007 and

Performance Examinations of Risk Management, Delegation of Authority
and Records Management

Public Sector Performance Report 2008
- Regulation of Security Workers
- Information Security: Disposal of Government Hard Drives

10 June 2009
20 May 2009

6 May 2009
8 April 2009
1 April 2009

3 December 2008

12 November 2008

12 November 2008
7 October 2008

18 June 2008
11 June 2008

7 May 2008
19 March 2008

The above reports can be accessed on the Office of the Auditor General’s

website at www.audit.wa.gov.au

On request these reports may be made available in an alternative format

for those with visual impairment.
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