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Executive summary 

Project description 

 

 

The Dowse to Petone project upgraded a busy 2.8km section of State Highway 2 between the 

Petone overbridges and Normandale overbridge in the lower Hutt Valley. Figure 1 on page 5 

shows the project’s location.  

State Highway 2 is the main arterial route connecting Hutt City, Upper Hutt City, and the 

Wairarapa region to Wellington City. In the area covered by the project, State Highway 2 

travels up the western edge of the Hutt Valley, tightly bounded by Hutt City’s western hill 

suburbs of Korokoro and Maungaraki to its immediate west, and the Hutt Valley – Wairarapa 

railway lines to its immediate east. This section of the highway experienced steady and 

substantial traffic volume growth since the 1970s, resulting in increased congestion and 

traffic delays (especially during peak commuter travel times) and safety problems in recent 

years. There was also poor access and connection between Hutt City’s western hill suburbs 

of Korokoro and Maungaraki and the rest of the city on the valley floor. Travel between these 

suburbs and the rest of Hutt City required entering and exiting State Highway 2 at different 

signalised intersections along the highway. This aggravated the congestion and travel delays 

on the state highway. 

The key objectives of the Dowse to Petone upgrade project were therefore to: 

 reduce congestion, and improve traffic safety on State Highway 2 between Petone 

and just north of Dowse Drive 

 improve the connections between State Highway 2 and the local Hutt City road 

network, and  

 improve connections across State Highway 2 between the Western Hill suburbs of 

Hutt City and the rest of the city on the valley floor. 

Main features of the project that aimed to achieve these objectives included: 

 Improvement of the alignment, quality and safety features of the section of highway 

between Petone Overbridges and the Normandale overbridge. 

 Three signalised intersections along the highway were removed. Two very inefficient 

offset ‘T’ junctions at Korokoro were replaced by new access roads and an 

overbridge to link directly between Korokoro and a local industrial area to Hutt Road 

across the highway. The third intersection at Dowse Drive was replaced with a grade 

separated interchange with elevated roundabout over the highway. The Dowse 

Interchange provides direct access from Maungaraki to Hutt Road as well as gateway 

access between State Highway 2 and the Hutt City central business district (via Hutt 

Road). 

 New access roads were built to replace direct access onto the highway from local 

businesses, along with a highway overbridge to improve access to and from an 

improved Park and Ride car park at Petone rail station. 

More detailed descriptions of the project features are given in Figures 2 and 3, along with 

maps showing their location. Figure 2 describes and locates project features mostly located 

around the Korokoro area of the project, while Figure 3 concentrates on the project features 

around the Dowse Interchange. 
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Summary assessment of project outcomes 

 

 

Overall, the Dowse to Petone Upgrade has achieved its expected benefits and outcomes. It 

was completed in December 2009, a few months earlier than planned and within planned 

budget contingencies. The total final construction cost was $78.52 million, less than two 

percent above the original funding allocation of $77.30 million. A scope change with the 

pavement used on the upgraded state highway resulted in the project costing modestly more 

than budgeted. The use of a higher value pavement surfacing was considered the best value 

for money solution long term. 

Congestion and travel times 

Traffic flow through this section of State Highway 2 has generally been improved with the 

removal of the at-grade intersections and related highway improvements. An exception is 

southbound traffic in the morning peak. Southbound traffic remains heavily congested in the 

morning peak due to a pre-existing morning commuter bottleneck at the Petone 

Overbridges. This is where the highway traffic heading south to Wellington merges with 

traffic coming off the Petone Esplanade onto the highway. This often results in queuing of 

highway traffic back from the overbridges to the Dowse Interchange. It was not expected 

that the upgrade project would address this bottleneck. 

At other times, annual travel time surveys indicate there has been a modest improvement in 

traffic flow and reduced travel times for southbound traffic on State Highway 2. Improved 

traffic flow and travel times are more clearly evident from the surveys for northbound 

highway traffic. Before the upgrade, northbound traffic flow and travel times fluctuated 

markedly, especially in the evening peak. This reflected the influence of the previous 

signalised intersections between Dowse and Petone. Northbound traffic flow is now much 

smoother since the removal of these intersections. 

Safety outcomes 

The Dowse to Petone upgrade has improved safety, with a statistically significant reduction 

in injury crashes, intersection crashes and all crashes at the location. The crash rate at 

Dowse to Petone has nearly halved from 25.5 crashes per year for the four years 2003-06 

leading up to start of construction to 13.3 crashes per year in the four years 2010-13 after 

the upgrade was completed. 

There was a spike in crashes at the project location in the first couple of years of 

construction (2007 and 2008), but it is unclear from the crash statistics whether the 

construction activity directly contributed to this increase. 

Improved connections 

Connections between State Highway 2 and Hutt City have been improved with the Dowse 

Interchange. The interchange provides a ‘southern gateway’ to the city from the highway that 

is a less congested alternative to the Melling Bridge link further north and the Petone 

Overbridges south of the interchange. Similarly, the interchange has improved the traffic 

connection between Maungaraki and the rest of Hutt City, while the Korokoro overbridge 

provides a direct link from Korokoro to the Hutt Road. This main arterial road links directly 

to the Hutt central business district. 

Lessons learned 

 

 

Several lessons learned for other projects were identified from this post implementation 

review. These are summarised here and discussed in more detail in Section 3 of this report: 

 Before and after performance monitoring of major projects is essential for effective 

project review. A strength of this project was the commissioning of travel time 
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surveys before and after the project to help confirm that expected benefits were 

achieved. 

 The assessment of whole of life costs for maintaining major infrastructure is 

increasingly important given constrained funding for maintenance and renewal 

activities.  

 An extended three month ‘mobilisation’ period was used after award of the contract 

and start of construction. This gave the contractor time to effectively plan temporary 

traffic management for different stages of construction to minimise disruption to 

commuter traffic using the highway.  

 Some of the many property purchase and leasing arrangements required to build the 

Dowse to Petone upgrade were problematic. Lessons learned from these include 

considering all options for property purchases as early as possible to mitigate risks 

to project design and construction. Arrangements for any leasing arrangements 

before and during construction should be clearly specified and understood, with 

leased properties adequately maintained to ensure smooth handover back to owners 

upon project completion. It should also be acknowledged and factored in to 

planning that body corporates and/or multi-tenancies can complicate property 

purchases. 
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Figure 1: Location of State Highway 2 Dowse to Petone Upgrade project 
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Figure 2: Location and description of project features in Korokoro area 
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1
 

State Highway 2 realigned, re-graded, widened, and a median barrier installed along 2.8km of the 

highway, from just north of the Petone Overbridges to 500m north of the Dowse Interchange. 

2
 

Removal of two at-grade signalised intersections at Korokoro, removing direct access from Korokoro to 

State Highway 2. This was replaced with the Korokoro Bridge, which connects Korokoro and the 

industrial area immediately west of State Highway 2 directly to Hutt Road. 

3
 

Direct access to industrial/commercial properties along the state highway removed and replaced with 

Pito-One Road, an access road connecting to the highway from Priests Ave and to the rest of Hutt City 

via the Korokoro Bridge. 

4
 

Access bridge built over State Highway 2 connecting Pito-One Road to upgraded Park and Ride carpark 

at Petone rail station. Used for access to State Highway 2 for northbound vehicles leaving the car park 

instead of turning directly onto the state highway as happened previously. Pedestrian access footbridge 

over the state highway to rail station was upgraded and improved.  
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Figure 3: Location and description of project features at Dowse Interchange 
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5
 

Replacement of at-grade signalised intersection at State Highway 2 and Dowse Drive (the main access 

road to the Hutt suburb of Maungaraki) with the grade separated Dowse Interchange. The Dowse 

Interchange has an elevated roundabout above State Highway 2 with connections to Dowse Drive and 

Hutt Road.  

6
 

Dowse Interchange accessed from Hutt Road using a new roundabout and ramp to the interchange. 

This provided a new access point from State Highway 2 to Hutt City and its central business district. 

7
 

Improved access and parking facilities off Dowse Drive constructed for Percy Scenic Reserve. This 

replaced the previous access and roadside parking to the reserve directly off the northbound side of 

State Highway 2. 
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1. Project benefits 

 

 

The main objectives of this project were to: 

 reduce congestion and improve traffic safety on State Highway 2 between Petone 

and Dowse Drive 

 improve the connections between State Highway 2 and the local Hutt City road 

network, and  

 improve connections between the Western Hill suburbs of Hutt City and the rest of 

the city on the valley floor across State Highway 2. 

Travel time related benefits dominated the predicted benefits given in the benefit cost ratio 

(BCR) that originally supported this project’s approved funding. Travel time savings 

accounted for nearly 85% of the expected benefits, with reduced driver frustration benefits 

making up nearly 15%. Predicted accident cost savings, and lower vehicle operating costs 

and vehicle emissions together made up less than one percent of the remaining benefits.  

Travel time outcomes along State Highway 2 

The Dowse to Petone Upgrade project planners predicted that the majority of travel time 

benefits for traffic on State Highway 2 would be realised in the inter peak, evening peak and 

off peak periods.
1

 In contrast, there was expected to be only a small improvement in travel 

time into Wellington along the route in the morning peak. This was due to a pre-existing 

congestion bottleneck at the Petone Overbridges, where the southbound State Highway 2 

traffic merges with traffic entering the highway from the Petone Esplanade.
2

 The project was 

not intended to resolve this bottleneck. 

Travel time surveys completed along State Highway 2 were used in this review to help assess 

the travel time outcomes of the Dowse to Petone project.
3

 These surveys are done using a 

floating car method, which involves several survey cars travelling predefined routes at 

different periods of the day recording their travel times and average speeds between 

different sections of highway.  

These travel time surveys provide useful information for comparing travel times between 

years. However, the “snapshot” nature of the floating car method means the travel times on a 

particular day or week can be skewed by factors such as adverse weather, road works, or 

crashes along the route. To reduce the effect of these factors, this review compared the 

average results of six surveys conducted between November 2004 and March 2007 before 

project construction began, with the average results of six post project surveys conducted 

between March 2011 and November 2013. Surveys conducted during the project 

construction period (August 2007 and December 2009) were excluded from the analysis as 

construction activity and temporary traffic management is likely to have disrupted typical 

travel times. 

  

                                                           
1

 Beca Carter Hollings & Ferner Ltd (2001), State Highway 2 Dowse to Petone Upgrade – report on Preliminary 

Design, Volume 1 of 2, p.15; Beca (2001), State Highway 2 Dowse to Petone Upgrade – Notices of Requirement, 

Resource Consent Applications, Assessment of Effects on the Environment, Volume II, pp 94-95. 

2

 The Esplanade is a main arterial road along the northern shore of Wellington Harbour used by traffic travelling 

from the eastern areas of Hutt City into Wellington. 

3

 The NZ Transport Agency commissions Beca to conduct regular travel time surveys of major state highway and 

arterial routes in several main cities, including Wellington. They are done in March and November each year. 
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Southbound travel times along State Highway 2 

Figure 4 below compares the average results of travel time surveys completed before and 

after the project for southbound traffic on State Highway 2 at different times of day. The 

surveys cover the section of highway from Dowse Drive/Interchange to the Petone 

Overbridges which was upgraded. 

Figure 4: Travel time comparisons – southbound on State Highway 2 between Dowse 

Drive/Interchange and the Petone Overbridges 

 

 

Figure 4 shows that since the upgrade was completed there has been a modest improvement 

with inter peak and evening peak travel times for southbound traffic on State Highway 2 

between Dowse Drive and the Petone Overbridges, as predicted. On average, travel times at 

these times of day have fallen by around half a minute since project completion. 

The results of the travel time surveys for State Highway 2 southbound traffic travelling in the 

morning commuter peak have been more erratic, reflecting the effects of ongoing 

congestion at the Petone Overbridges. Overall, however, the predicted small improvement in 

travel times in the morning peak for southbound traffic has not eventuated. Instead, there 

has been a small deterioration of less than half a minute on average since project 

completion. This has occurred despite recorded traffic volumes on State Highway 2 being 

relatively stable in recent years, with no trend of growth evident since 2009 (see Figure 5 on 

the next page). 

It is also clearly evident from Figure 4 that the southbound morning peak is the slowest time 

of day for travelling along this section of the highway. On average it takes more than six and 

a half minutes to travel southbound in the morning peak, compared with around 2.5 minutes 

at other times. This, coupled with the small deterioration in travel times, broadly confirms 

the prediction noted above that the Dowse to Petone upgrade was not expected to resolve 

the congestion bottleneck at the Petone Overbridges. Observations of common queuing of 

morning peak southbound traffic on State Highway 2 from the overbridges back towards the 

Dowse Interchange indicate that the removal of the at-grade intersections at Dowse Drive 

and Korokoro has sped up the flow of morning commuter traffic through the project site to 

the bottleneck. 
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Figure 5: Traffic Volumes on State Highway 2 at South of Normandale Bridge - both 

directions (Annual Average Daily Traffic) 

 

Source: NZ Transport Agency (various years), State Highway Traffic Data Booklet 

 

Northbound travel times along State Highway 2 

Figure 6 below shows that there has been a clearer pattern of reduced travel times for 

northbound traffic along the upgraded section of State Highway 2. Average northbound 

travel from the Petone Overbridges to the previous Dowse Drive at-grade intersection took 

more than two minutes at morning and inter peak periods. Since the upgrade, average 

surveyed travel times between the overbridges and the Dowse Interchange at these times of 

day have fallen by around half a minute.  

Figure 6: Travel time comparisons – northbound on State Highway 2 between the 

Petone Overbridges and Dowse Drive/Interchange 

 

 

Surveyed travel times northbound in the afternoon/early evening peak fluctuated markedly 

before the highway upgrade, averaging nearly three minutes travel time between the Petone 

Overbridges and Dowse Drive. Since the upgrade northbound travel times at this peak period 

have fallen by more than one minute on average. This average travel time is very similar to 

the post-construction surveyed travel times recorded for other times of the day. Two 

observations about this outcome are: 

0

5,000

10,000

15,000

20,000

25,000

30,000

35,000

40,000

2007 2008 2009 2010 2011 2012 2013

A
n
n
u
a
l
 
a
v
e
r
a
g
e
 d

a
i
l
y
 
t
r
a
f
f
i
c
 

2.3 

2.2 

2.8 

1.7 
1.8 

1.7 

0

1

2

3

AM peak Inter peak PM peak

Minutes 

Before project (2004-2007) Post project (2011-2013)



 
 

Page 11 of 22 

 

 The removal of the signalised intersections at Korokoro and Dowse, and various 

other access/egress points onto this section of State Highway 2 from local 

businesses, has improved the northbound traffic flow.  

 The smoother northbound flow of State Highway 2 traffic north of the Petone 

Overbridges reflected in the reduced travel times for evening peak northbound 

traffic contrasts with the inconclusive results for southbound morning peak traffic 

through the same section of highway. This points to the influence of the Petone 

Overbridge bottleneck continuing to retard travel flow and travel times for 

southbound highway traffic. In contrast, once past the overbridges, northbound 

evening highway traffic generally tends to flow more smoothly, resulting in reduced 

travel times.  

Intersection delay reductions – local road connections 

The main causes of delays on State Highway 2 and connecting roads in the project area 

before the upgrade were the at-grade signalised intersections (excluding the Petone 

Overbridge bottleneck).
4

 The greatest delays identified were at the intersections of: 

 State Highway 2 and Koro Crescent (now called Korokoro Crescent) 

 Hutt Road and Koro Crescent, and 

 State Highway 2 and Dowse Drive. 

The removal of the State Highway 2 Korokoro intersection and replacement of the at-grade 

Dowse Drive intersection with the Dowse Interchange have improved the traffic flow through 

these sections of State Highway 2. What was previously the Hutt Road and Koro Crescent 

intersection still exists, but it now links Hutt Road directly to Korokoro via the Korokoro 

overbridge, rather than connecting Hutt Road to State Highway 2. 

Evaluation of the effect of the upgrade project on traffic delays at local intersections is 

possible using pre-construction and post-construction travel time surveys that were done 

specifically for the Dowse to Petone project.
5

  

Hutt Road and Korokoro Crescent intersection 

Figures 7a and 7b compare the average travel time delays at the intersection of Hutt Road 

and Korokoro Crescent from these surveys.  

Figure 7a: Travel time delays for northbound traffic on Hutt Road turning left into 

Korokoro Crescent (minutes:seconds) 

 2007 (pre-

construction) 

2010 (post-

construction) 

Difference 

AM Peak 1:19 0:04 -1:15 

Inter Peak 0:48 0:07 -0:41 

PM Peak 1:27 0:03 -1:01 

Weekends 1:08 0:07 -1:01 

  

                                                           
4

 This was identified in analysis presented in the project’s Preliminary Design Report and Notice of Requirement. 

5

 The pre- and post- travel time surveys for the Dowse to Petone project were done as a requirement of its 

Condition of Consent. The source for travel time information presented in this section is: Beca Infrastructure Ltd 

(2010), SH2 Dowse to Petone Upgrade – Post Construction Traffic Surveys. 
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Figure 7b: Travel time delays for traffic turning left from Korokoro Road/Crescent into 

Hutt Road (minutes:seconds) 

 2007 (pre-

construction) 

2010 (post-

construction) 

Difference 

AM Peak 1:02 0:11 -0:51 

Inter Peak 0:26 0:10 -0:16 

PM Peak 0:39 0:06 -0:33 

Weekends 0:42 0:10 -0:32 

 

Figure 7a shows that there has been a substantial reduction in delays across all time periods 

for northbound traffic on Hutt Road turning left into Korokoro Crescent since project 

completion. Delays have been reduced from typically more than one minute down to just 

three to seven seconds. This represents an improvement in the level of service from 

substantial delays to generally free flow traffic. 

Similarly, Figure 7b shows there have also been significant reductions in travel time delays 

for traffic turning left from Korokoro Crescent into Hutt Road. In particular, delays during the 

morning peak have fallen by nearly one minute to just several seconds delay. This outcome 

has helped achieve the project objective of reducing community severance between Korokoro 

residents with the rest of Hutt City. 

A significant intersection delay issue identified in the Dowse to Petone project’s preliminary 

design report and Notice of Requirement was for traffic turning right off the previous 

Korokoro bridge into Hutt Road. This traffic also tended to hold up traffic turning left into 

Hutt Road, especially at peak congested times, because there was only one lane for both left 

and right turning traffic off the old bridge. Hutt City Council subsequently changed the 

intersection layout to prevent right turns off the bridge, but this was re-introduced with the 

completion of the Korokoro Overbridge (along with separate intersection approach lanes for 

left and right turning traffic). Pre-construction surveyed times for delays for traffic turning 

right into Hutt Road at the intersection were therefore not done. But the post-construction 

surveys results show that traffic turning right off the Korokoro Overbridge into Hutt Road 

experience on average minor delays of up to 20 seconds across all time periods. 

Dowse Interchange 

The replacement of the at-grade signalised intersection at State Highway 2 and Dowse Drive 

with the grade separated Dowse Interchange has generally reduced delays. Previously, 

southbound traffic turning right off State Highway 2 into Dowse Drive at the signalised 

intersection faced average delays of more than one minute across all time periods. Traffic 

entering Dowse Drive using the interchange’s southbound off-ramp now faces delays of 

around half a minute in the morning peak. At other times, delays are only 12 to 14 seconds 

on average. This is a level of service of relatively unimpeded traffic flow. Delays for traffic 

entering the highway in either direction from Dowse Drive during the evening peak and 

weekends have reduced by 20-30 seconds. 

An exception to generally free flow of traffic using the Dowse Interchange occurs at the 

interchange’s southbound on-ramp in the morning peak. At these times, the post 

construction travel time survey (done in 2010) found there were delays of nearly one and a 

half minutes for vehicles entering State Highway 2 from the on-ramp. The main contributors 

to these delays are the generally high volumes of highway traffic heading towards Wellington 

in the morning peak traffic to queuing back as far as the Dowse Interchange from the Petone 

Overbridges’ bottleneck.  
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Safety outcomes 

Although accident cost savings made up less than one percent of the expected benefits of 

the Dowse to Petone upgrade project given in its supporting benefit cost ratio, improved 

safety was nevertheless stated as a main project objective. An assessment of safety 

outcomes using crash analysis was therefore completed as part of this review.  

Summary of crash reduction outcomes 

Overall, the upgrade of State Highway 2 between Dowse Drive and Petone Overbridges has 

improved safety. This is demonstrated by significant reductions in injury crashes, 

intersection crashes, and all crashes along this section of highway. Figure 8 presents the 

crash history at Dowse to Petone over the 15 years to 2013. A significant reduction in 

crashes since the project was completed is evident when comparing with the pre-

construction period. There was also a spike in non-injury and minor crashes in the early 

stages of construction – this is discussed further below. 

Figure 8: Crashes at Dowse to Petone by severity, 1999-2013 

 

 

The rest of this safety outcomes section discusses in more detail the crash analysis and 

results of this review. This includes analysis that concludes the reduction in crashes at 

Dowse to Petone is statistically significant, and not simply the result of chance variation in 

the underlying crash rate or any wider trend in crash reduction. 

Crash analysis coverage 

It is preferable for crash analysis to concentrate on only analysing high severity (fatal and 

serious) crashes. However, there were too few of these crash types in recent years around 

the project location to enable any form of significance. Therefore, all injury crashes (fatal, 

serious, and minor injury) were analysed, as well as all crashes.
6

 Although the reporting of 

non-injury and minor injury crashes can be highly variable, all crashes were analysed because 

the project expected to address a high number, and proportion, of intersection crashes, the 

majority of which were minor or non-injury in nature.  

Crashes used in this analysis were taken from the NZ Transport Agency Crash Analysis 

System (CAS) for three periods: 

 The pre-construction ‘before’ period 1995- 1999 used in the Scheme Assessment 

Report supporting the project; 

                                                           
6

 All crashes includes fatal, serious, minor injury, and non-injury crashes recorded in the Transport Agency’s Crash 

Analysis System (CAS). 
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 A ‘between’ period 2000 to 2006 covering the years between the end of the pre-

construction analysis period and the start of project construction (in 2007); and 

 An ‘after’ period between 2010 and 2013 covering four years since the project was 

completed. 

The construction period 2007-09 was excluded from the crash analysis because construction 

activity disrupts observed crash patterns. However, crashes in the construction period are 

commented on separately below since there was the spike in crash numbers. 

Many factors can affect how many crashes occur at a location in addition to project-specific 

improvements. So it is important to attempt to correct for trends to ensure that observed 

changes in crash rates at Dowse to Petone do not just reflect wider trends with crash rates. 

Two control groups were used to correct for trends: 

 A nearby section of State Highway 2 starting from around 2km north of the Dowse 

Interchange. This section spans from immediately south of the Melling intersection 

to immediately north of the State Highway 2/State Highway 58 intersection. This site 

was selected because it meets several of the criteria recommended by the Austroads 

Guide to Road Safety for selecting control sites. These include having the same or 

similar traffic flows, being geographically close but not (directly) affected by the 

changes made at Dowse to Petone, and having similar general characteristics (such 

as network configuration, geometric standard, and land use). 

 A wider control site covering all crashes recorded within the boundaries of Hutt City 

(including State Highway 2) was also used. This was to help assess the effect of any 

wider regional crash trends.  

The methodology for calculating the expected crash numbers, correcting for trends, and 

testing the statistical significance of crash reductions are presented in the Appendix. 

Injury crashes 

Figure 9 below summarises injury crashes and crash rates along the Dowse to Petone 

location, and corrected for trends using the two control groups of the adjacent highway and 

Hutt City.  

Figure 9: Injury crashes analysis table
7

 

 Before 

period 

(1995-1999) 

Between 

period 

(2000-2006) 

Expected for 

between 

period  

After period  

(2010-2013) 

Expected in 

after period  

 5 years 7 years  4 years  

Dowse to Petone injury crashes 54 27 76 12 27 

Crash rate 10.8 3.9  3.0  

Injury crashes on nearby highway 

section (control group 1) 

130 162  77  

Dowse to Petone injury crashes trend 

corrected using control group 1 

  67  21 

Injury crashes Hutt City (control 

group 2) 

1,316 1,244  692  

Dowse to Petone injury crashes trend 

corrected using control group 2 

  51  22 

 

                                                           
7

 See the Appendix for explanation of how expected crashes are calculated. 
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Figure 9 shows there were 12 injury crashes recorded at Dowse to Petone in the four years 

(to the end of 2013) after the upgrade was completed. This equates to a crash rate of 3.0 

crashes per year. This is a marked reduction from the crash rate of 10.8 crashes per year 

observed between 1995 and 1999, but only a modest improvement on the injury crash rate 

of 3.9 between 2000 and 2006.  

Using the history of injury crashes at Dowse to Petone in years before construction started, it 

is estimated that 27 injury crashes could have been expected in the post implementation 

period 2010-2013. The actual result of 12 injury crashes is therefore a positive outcome. 

Correcting for trends also shows positive safety outcomes for the reduction in injury crashes 

since project completion. Compared with the 12 injury crashes actually recorded between 

2010 and 2013, the expected number of crashes corrected for trend was 21 using the 

nearby section of highway as the control group, and 22 when using all crashes within Hutt 

City as the control group. 

Using the Poisson distribution
8

, the reduction in injury crashes at Dowse to Petone (both 

unadjusted and trend corrected) is statistically significant at the 90% confidence level. This 

means it can be concluded that the reduction in injury crashes since project completion were 

very likely an outcome of the project’s safety improvements, and not merely the result of 

chance variation in the underlying crash rate.  

All crashes 

Figure 10 widens the crash analysis to include all reported crashes. The total number of 

reported crashes at Dowse to Petone is markedly higher than injury crashes across all 

periods analysed. This reflects the prevalence of non-injury crashes on the high volume 

highway at this location.  

Figure 10: All crashes analysis table 

 Before period 

(1995-1999) 

Between 

period  

(2000-2006) 

Expected for 

between 

period  

After period 

(2010-2013) 

Expected in 

after period  

 5 years 7 years  4 years  

Dowse to Petone crashes 164 181 223 53 115 

Crash rate 32.8 25.9  13.3  

Crashes on adjacent highway 

(control group 1) 

429 478  264  

Dowse to Petone crashes 

trend corrected using control 

group 1 

  183  100 

Crashes Hutt City (control 

group 2) 

4392 4914  2969  

Dowse to Petone crashes 

trend corrected using control 

group 2 

  184  110 

 

Overall, there has been a marked reduction in all crashes at Dowse to Petone since project 

completion. Fifty three crashes were recorded in the four years 2010 to 2013 after project 

                                                           
8

 Due to the chance nature of their occurrence, crashes tend to vary randomly over time in a way that is best 

represented by the Poisson distribution. The Poisson distribution applies when a relatively small number of 

uncommon independent events occur over a set time period.  
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completion, compared with 102 crashes in the four years before project construction started 

(2003-2006). This is a near halving of the crash rate, from 25.5 crashes per year in 2003-06 

to 13.3 in 2010-13. 

On the basis of crash history before project construction, it is estimated that 115 crashes 

could have been expected at Dowse to Petone between 2010 and 2013. So the actual result 

(53) of more than half that number of crashes is a significant safety improvement 

Correcting for trends using both the nearby highway section and all crashes within Hutt City 

as control groups modestly lowers the expected crashes at Dowse to Petone in the post 

implementation period from 115 to 100 and 110 respectively. The actual 53 total crashes in 

the post implementation period therefore still remains a very positive improvement in safety 

outcomes even when the influence of wider trends is accounted for.  

The reduction in all crashes (both actual and trend corrected) since completion of the Dowse 

to Petone upgrade is statistically significant. This means it can be concluded with 90% 

confidence that the observed reduction in all crashes has been the result of safety 

improvements made by the project and unlikely to be just chance variation in crash numbers. 

Crash migration 

Crash history on State Highway 2 immediately north and south of the Dowse to Petone 

upgrade was examined to check for any possible crash migration effects as a result of the 

project’s changes to the highway. There were no crash patterns or crash rate increases at 

these periphery locations to indicate that there has been migration of crashes. 

Intersection crashes 

Since the Dowse to Petone project specifically aimed to reduce crashes at intersections, 

intersection-only crashes were also analysed. It is reasonable to expect that the removal of 

the two Korokoro signalised intersections, and replacement of the Dowse Drive one with the 

grade-separated interchange would reduce intersection crashes. This has been the case:  

 There were 14 intersection crashes reported between 2010 and 2013, compared 

with 54 between 1995 and 1999 (the ‘before’ period used in project documentation 

to support its construction), and 44 recorded in the seven years before construction 

started (2000-2006). 

 An estimated 33 intersection crashes could have been expected in the post 

implementation period based on the number of crashes reported between 1995 and 

2006. The actual result of 14 therefore is a marked reduction that is statistically 

significant at the 90% confidence level using the Poisson distribution. 

 To account for the possibility of wider trends with crashes at intersections 

influencing this reduction, a control group of all intersections within Hutt City was 

also applied. This also confirmed a statistically significant reduction in intersections 

at Dowse to Petone from a trend adjusted 32 crashes expected to the actual 14 

reported between 2010 and 2013.  

Two intersections were also analysed separately: 

 The Koro Crescent/Hutt Road intersection was identified pre-project as having a 

crash rate higher than the typical expected rate. Only two crashes have been 

recorded at this intersection since project completion (to end 2013) compared with 

23 in the five years 2002 to 2006. To account for possible wider trends influencing 

this crash reduction, the control group of all intersection crashes in Hutt City was 

again applied. On the basis of this, and using the crash history at the Koro 

Crescent/Hutt Road intersection from 2002 to 2009, it would have been expected 

that there would have been nearly 16 crashes in the post implementation period 

(2010-13). On this basis, using the Poisson distribution it can be concluded with 90% 

confidence that the reduction in crashes at the intersection is statistically significant 

and not the result of chance variation in the underlying crash rate. 
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 Some concerns had been raised that there could be safety risks associated with a 

high barrier at the top of the Dowse Interchange’s northbound off ramp exit off 

State Highway 2. This barrier inhibits visibility to the right for drivers of cars (and 

other lower height vehicles) until they are right at the top of the off ramp. However, 

the review team learned that remedial work was undertaken to move the road 

markings a couple of metres forward onto the raised roundabout to reduce visibility 

issues. Furthermore, there have been no reported crashes at this specific site since 

project completion. Rather than creating a safety issue, the high barrier may actually 

be improving safety at the off-ramp entrance to the roundabout by slowing vehicles. 

Crashes during project construction 

There was a noticeable spike in crashes at Dowse to Petone in the first year of construction, 

with 37 crashes recorded in 2007 (see Figure 7 on page 13). This was the highest annual 

number of crashes at the location in a decade and was driven by an increase in non-injury 

and minor injury crashes. The number of crashes subsequently reduced in 2008, but with 30 

crashes remained at an annual level higher than recorded for any of the preceding six years. 

It is inconclusive from the crash statistics whether major construction activity and temporary 

traffic management used during the construction period influenced the increase in crash 

numbers. Road factors were listed as a crash factor for 60% of all crashes at Dowse to Petone 

in 2008 (and 72% in 2009), suggesting construction activity could have increased crash risk. 

But road factors were only a identified crash factor for 11% of the crashes in 2007. Rear 

end/obstruction crashes were the most common crash types over the construction period, 

accounting for 49% of all crashes at Dowse to Petone between 2007 and 2009. 

2. Project implementation (scope, cost, and timeframe) 

 

 

Project scope 

 

 

There was only one significant project cost/scope adjustment from what was planned when 

funding was approved in September 2006. This was an extra $3.3 million allocation 

approved in December 2007 to cover a change in pavement design. (Lessons learned relating 

to this change are discussed in Section 3 below.) 

Project cost and timeframe 

 

 

Although there was the one significant $3.3 million project cost/scope increase with the 

project, this was partially offset by the subsequent return of surpluses as a result of the 

project being completed ahead of schedule. 

The total final construction cost for the project was $78.52 million, less than two percent 

($1.22 million) above the original funding allocation of $77.30 million. This minor cost 

escalation is well within the acceptable budget variation range for large projects. 

Construction of the project progressed smoothly and was completed in late 2009, modestly 

ahead of planned completion in early 2010. This was the main contributor to the project 

being completed nearly on budget.  

Some remedial work has been required with the project, including to fix rust issues on the 

extended footbridge at Petone rail station and replace faulty manhole covers (see Section 3) 

but these have not adversely affected overall project cost. 

Figure 11 summarises the difference between estimated and actual cost and completion 

dates for this project.  
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Figure 11: Dowse to Petone Upgrade project cost and timeframe comparisons 

 Approved/estimated 

at start of project 

Actual result Variance 

Practical completion date March 2010 December 2009 -3 months 

Total project construction cost $77.300 million $78.515 million +$1.215 

million 

(+1.6%) 

3. Lessons learned 

 

 

The Dowse to Petone Upgrade offers several lessons that can be learned for other projects. 

These are discussed below along with comments provided from Wellington Highways & 

Network Operations (HNO). 

Performance monitoring of project outcomes 

It is good practice to complete before and after performance monitoring for new 

infrastructure. In particular, it is essential for effective project evaluation that baseline 

measures are set to compare against after project completion. This helps evaluate how well a 

completed project has achieved its expected benefits. It also helps provide evidence that the 

investment in a project has been worthwhile – an important consideration for demonstrating 

value for money results. For these reasons, the Transport Agency now requires the setting 

and monitoring of performance measures for all improvement projects costing $10 million 

or more.
9

  

A strength of the Dowse to Petone Upgrade with project evaluation was pre- and post- travel 

time surveys were done as a requirement for its Condition of Consent. As apparent in Section 

1 above, this before and after performance monitoring was valuable with this review for 

assessing how well the project has achieved predicted travel time savings, especially at 

specific intersections.  

Wellington HNO comment: 

Noted.  It has become standard practice for projects of this scale for pre- and post-travel 

time surveys to be undertaken. 

It is noted that the report attributes the travel time delays in the AM peak southbound 

direction to the out of context Petone Overhead Bridge.  It is noted that this Bridge is 

proposed to be replaced by the proposed Petone to Grenada Link Road. 

Assessing whole of life costs with project design elements 

A cost increase of $3.3 million for this project was approved in December 2007 after the 

tender was awarded but before construction began. This was to cover a change in pavement 

design negotiated by the project contractor from granular pavement to full depth asphalt 

design. There were value for money reasons behind this design change. Full depth asphalt 

pavements are generally more durable than granular pavements, and require lower 

maintenance. They are well suited to high volume urban roads – like the State Highway 2 

                                                           
9

 This requirement was introduced in March 2013 and applies retrospectively to all improvement activities approved 

since 1 July 2012 costing $10 million or more. Relevant projects need to have agreed performance measures and 

targets set as a condition of funding. 
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commuter corridor at Dowse to Petone – where minimal disruptions to traffic due to 

maintenance are desirable.  

There are two lessons learned from this design change that can apply to other projects: 

 It is preferable that projects are fully assessed before construction tendering to 

ensure they reflect current best practice and value for money with design standards. 

This did not happen with the Dowse to Petone Upgrade’s pavement design and was a 

criticism at the time by the review group at (the then) Land Transport NZ who 

approved the funding increase. 

 Nevertheless, the use of full depth asphalt pavement offers better whole of life 

benefits than the original design. Careful consideration of the whole of life costs 

associated with the maintenance of major infrastructure projects is increasingly 

important. This is especially so with current constrained funding for state highway 

maintenance and renewals. For example, the funding allocation in the 2012-15 

National Land Transport Programme (NLTP) for State Highway Renewals – which 

includes resurfacing state highways and renewing their pavements – was $635 

million as at mid-March 2014. This is only marginally higher (+0.3%) higher than the 

$633 million allocated to this activity class in the 2009-12 NLTP, and does not 

account for any inflation of input costs. 

Wellington HNO comment: 

Noted. The main issue raised in this report was the post contract award decision to change 

from granular pavement to full depth asphalt design, and that this decision should have 

been made earlier during the investigation phases. It is noted that it is now standard practice 

for pavement design to be determined during investigation phases. 

Traffic management planning before construction 

The Dowse to Petone Upgrade required a major reconfiguration and reconstruction of a busy 

section of state highway to be done without unduly disrupting traffic flow and local 

communities. It was a contractual requirement of the project that construction activity 

should not cause more than a five minute disruption to traffic, especially to the high volume 

commuter traffic at the morning and afternoon peak times.  

A project initiative that helped achieve this requirement of minimal traffic disruption was the 

use of an extended three month “mobilisation” period between award of the contract and the 

start of contract to get the project contractor on site to plan construction work.
10

 This helped 

enable detailed planning and  modelling of temporary traffic management for different 

stages of construction. This meant highway and other traffic was able to be diverted along 

different temporary routes through the project site without significant disruption. Changes 

to diversion routes were typically implemented overnight, with clear communication about 

planned changes using media advertising and newsletters. 

According to project managers involved in the project, an additional benefit of having this 

extended time for planning meant construction could start at the right time of year for 

various activities.
11

 

Property purchases and leasing options  

More than eighty property deals were needed to complete the Dowse to Petone Upgrade 

project. These were a mix of property purchases and temporary lease arrangements. A small 

number of these proved problematic, resulting in two specific complications: 

                                                           
10

 Mobilisation periods to get contractors on site before starting construction are often only a few days. 
11

 Piling work for bridges could be done in winter so that pavement surfacing could be done in summer. 
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 Refusal of some property owners to sell parts of their land adjacent to the project 

resulted in some buildings being closer to construction sites and completed on-

ramps and bridges than is preferable, and 

 Some of the leasing arrangements ended up being problematic, with protracted 

negotiations between the Transport Agency and property owners required to resolve 

disagreements about the condition of the leased land and buildings. 

Lessons which can be learned from these experiences for other projects include: 

 All options for property purchases should be explored from an early stage if there 

are potential risks identified that property acquisition problems could compromise 

project design and standards. This includes considering implementing a compulsory 

acquisition process to run in parallel with direct negotiations with property owners. 

This provides a fall-back position to be prepared and used if necessary should 

negotiations fail. 

 Sufficient space should be allowed for project construction. In the case of the Dowse 

to Petone Upgrade project, the minimum amount of land was purchased making 

construction very difficult. 

 Future land use should be considered when purchasing property. Some properties in 

the Dowse to Petone area are now poorly positioned for the road layout. 

 Leasing property before and during construction should require detailed before 

studies of building conditions to mitigate the risk of later disputes when handing 

back leased properties. This should be coupled with ongoing maintenance of any 

leased buildings to ensure they stay in the same condition as when they were leased. 

Agreed conditions for handover of leased properties should be clearly understood. 

 Property acquisition negotiations were complicated with the Dowse to Petone 

Upgrade project by several sites being owned by body corporates or multi-tenanted. 

Other projects should actively acknowledge as part of property purchase planning 

that the existence of body corporates or multi-tenancies may require more difficult 

and time consuming negotiations.  

Wellington HNO comment: 

Noted. Appropriate lead in time allowances for property negotiations and execution are 

generally allowed for projects of this scale. It is noted, however, that this lead in time is 

subject to funding availability at the time. In addition, contractor obligations are clearly 

documented in relation to leases for temporary occupation for construction, to ensure all 

maintenance obligations are met. 

4. Highway & Network Operations response to findings 

 

 

Wellington Highways & Network Operations indicated they were comfortable with the 

findings of this review. Specific comments relating to the lessons learned are provided in 

Section 3 above. 

Review comments were also received from Project Managers who worked on the project, with 

minor amendments made to the report where relevant. 
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Appendix: Crash analysis methodology 

Calculation of expected crashes and correcting for trends 

The crash analysis presented in Section 1 of this report calculates expected crashes using 

crash history data from earlier periods. Correction for trends is also done using control 

groups. Figure A1 shows the formulas used for these calculations. 

Figure A1: Calculation of expected crashes for construction and post-implementation 

periods 

 Pre- 
construction 
period 

Construction 
period 

Expected for 
construction 
period 

Post-
implementation 
period 

Expected post-
implementation 

No. of years Y(b4) Y(bt)  Y(a)  

Site (raw) S(b4) S(bt) 
=S(b4)*Y(bt)/ 
Y(b4) 

S(a) 
(S(b4)+S(bt))*Y(a)/ 
(Y(b4+Ybt) 

Control C(b4) C(bt) - C(a) - 

Corrected -   
S(b4) *C(bt) / 
C(b4) 

 
(S(b4)+S(bt))*C(a)/ 
(C(b4)+C(bt) 

 

Testing statistical significance of reduction in crashes 

It is important to determine whether an observed reduction in crashes can be attributed to 

changes made by a project and are not the result of chance variation. Due to the chance 

nature of their occurrence, crashes tend to vary randomly over time in a way that is best 

represented by the Poisson distribution. The Poisson distribution applies when a relatively 

small number of uncommon independent events occur over a set time period. 

Figure A2 on the next page maps expected crashes against observed crashes showing the 

Poisson distribution at the 90% confidence level. Any results of expected crashes versus 

observed crashes that fall within the green shaded area above the diagonal line represent a 

significant reduction in crashes at 90% confidence. 

For example, if it had been calculated using past crash history that the expected number of 

crashes for a post implementation period was 20 crashes but there had been five crashes, 

then it can be concluded with 90% confidence that the reduction in crashes was statistically 

significant and not the result of chance. 

If, in contrast, instead of the expected 20 crashes there were actually 16 crashes observed, 

then it could not be concluded that a statistically significant reduction in crashes had 

occurred. The observed reduction in the number of crashes may have been due to chance 

variation in the occurrence of crashes. 
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Figure A2: Significant changes in observed crashes to expected crashes, using Poisson 

distribution at 90% confidence 

Area of significant reduction in crashes at 90% confidence

Area of insignificant reduction in crashes at 90% confidence

Observed crashes

Expected 

crashes
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