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1.0 INTRODUCTION  

 

1.1 Road safety audit procedure   

Road safety audit is a term used internationally to describe an independent review of a 
future road project to identify any safety concerns that may affect the safety 
performance.  The safety audit team considers the safety of all road users and 
qualitatively reports on road safety issues or opportunities for safety improvement.  

A road safety audit is therefore a formal examination of a road project, or any type of 
project which affects road users (including cyclists, pedestrians, mobility impaired etc.), 
carried out by an independent competent team who identify and document road safety 
concerns. 

The primary objective of a road safety audit is to deliver a project that achieves an 
outcome consistent with Safer Journeys and the Safe System approach, that is, 
minimisation of death and serious injury.  The road safety audit is a safety review used 
to identify all areas of a project that are inconsistent with a safe system and bring those 
concerns to the attention of the client in order that the client can make a value 
judgement as to appropriate action(s) based on the guidance provided by the safety 
audit team. 

 The key objective of a road safety audit is summarised as: 

To deliver completed projects that contribute towards a safe road system that is 
increasingly free of death and serious injury by identifying and ranking potential safety 
concerns for all road users and others affected by a road project. 

A road safety audit should desirably be undertaken at the following project milestones:  

• Concept stage 

• Scheme or Preliminary design stage 

• Detailed design stage, and 

• Pre-opening / Post-construction stage. 

A road safety audit is not intended as a technical or financial audit and does not 
substitute for a design check on standards or guidelines.  Any recommended treatment 
of an identified safety concern is intended to be indicative only to focus the designer on 
the type of improvements that might be appropriate.  It is not intended to be prescriptive 
and other ways of mitigating the road safety concerns identified should also be 
considered. 

In accordance with the procedures set down in the revised draft NZ Transport Agency 
Guideline “Road Safety Audit Procedures for Projects” (Interim Release May 2013) this 
is a report to the client who then refers the report to the designer.  The designer should 
consider the report and comment to the client on each of the concerns identified, 
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including their cost implications where appropriate, and make a recommendation to 
either accept or reject the safety audit report recommendation.   

For each audit team recommendation that is accepted, the client shall make the final 
decision and brief the designer to make the necessary changes and/or additions.  As a 
result of this instruction the designer shall action the approved amendments.  The client 
may involve a safety engineer to provide commentary to aid with the decision. 

Decision tracking is an important part of the road safety audit process.  A decision 
tracking table is embedded into the report format at the end of each set of 
recommendations to be completed by the designer, safety engineer and client for each 
issue documenting the designer response, client decision and action taken. 

A copy of the report including the designer’s response to the client and the client’s 
decision on each recommendation shall be given to the road safety audit team leader as 
part of the feedback loop.  The road safety audit team leader will disseminate this to 
team members. 

 

1.2 The project     

The project for which this is the road safety audit is a proposed replacement of the two 
at-grade signalised intersections on the SH2 expressway through Hutt City at Harbour 
View Road/Melling Link and Tirohanga Road/Block Road with a grade separated 
interchange.  Many options were evolved at a concept level and subsequently reduced 
to a short list of four options from which three versions of one option were developed. 
The scheme that is the subject of this road safety audit is the preferred version of the 
adopted option.  

The current design provides for a signalised diamond interchange at SH2 south of the 
current signalised intersections. The interchange will link directly to the Hutt City 
intersection at Queens Drive/Rutherford Street via a new bridge over the Hutt River. The 
existing Melling Link river bridge will be demolished. The eastern intersection of the 
interchange is to be a five-leg signalised intersection as it incorporates access to/from 
the relocated Melling railway station via Pharazyn Street. On Harbour View Road, 
approx. 30m west of the western intersection of the interchange, will be a priority T-
intersection to provide a link to Tirohanga Road. 

Cyclists southbound on the SH2 expressway will be provided with an off-road path to 
negotiate the interchange. Shared paths are proposed to facilitate safe access across the 
interchange and on to the Queens Drive/Rutherford Street intersection. 

Included in the project is the conversion of four roundabout controlled intersections in 
Hutt City to signal control: 

• Queens Drive/Rutherford Street 

• Queens Drive/High Street 

• Melling Link/Rutherford Street 

• Melling Link/High Street/Pretoria Street. 
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The design was prepared by Stantec, Wellington, and the drawings provided to the 
safety audit team are listed in the Appendix.   

The safety audit team was also provided with a report of a design review of the proposed 
signalised intersections undertaken by Urban Traffic Design Ltd, titled “SH2 Melling 
Intersection Improvements – Concept Design Review” and dated 30th July 2019.  

 

1.3 The road safety audit team   

The road safety audit was carried out, as far as practicable, in accordance with the NZ 
Transport Agency Guideline “Road Safety Audit Procedures for Projects” (Interim 
Release May 2013) by:  

• , Senior Associate, Traffic Planning Consultants Ltd, Hawke’s Bay; 

• Colin Brodie, Road Safety Consultant, NZ Transport Agency; 

• Kirstan O’Donoghue, Regional Safety Engineer, NZ Transport Agency, Wellington. 

A briefing meeting was held at the Stantec offices, Wellington, on the afternoon of 
Thursday 1st August 2019 after which the safety audit team (SAT) undertook a desk top 
review of the drawings provided. The SAT undertook a site visit to view the project area 
on the morning of Friday 2nd August 2019.  The SAT then completed its desk top review 
at the Stantec offices and an exit meeting was held that afternoon to give the designers 
an early indication of the findings of the SAT.  

 

1.4 The previous road safety audit   

A road safety audit of the four options developed at the concept design stage was 
undertaken in January 2018 and the findings of that audit presented in a report by Traffic 
Planning Consultants Ltd dated 22nd January 2018. 

 

1.5 Report Format     

The potential road safety problems identified have been ranked as follows. 

The expected crash frequency is qualitatively assessed based on expected exposure 
(how many road users will be exposed to a safety issue) and the likelihood of a crash 
resulting from the presence of the issue.  The severity of a crash outcome is qualitatively 
assessed based on factors such as expected speeds, type of collision, type of vehicle, and 
road user involved.   

Reference to historic crash rates or other research for similar elements of projects, or 
projects as a whole, have been drawn on where appropriate to assist in understanding 
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project; items outside the scope of the audit such as existing issues not directly impacted 
by the project; an opportunity for improved safety that is not necessarily linked to the 
project itself, or drawing/signage issues that should be addressed, but are not 
necessarily safety related.   While typically comments do not require a specific 
recommendation, in some instances suggestions may be given by the safety auditors. 

All potential concerns, comments and recommendations set out in this safety audit 
report should be noted and acted upon if appropriate. 

 

1.6 Disclaimer      

The findings and recommendations in this report are based on an examination of 
available relevant plans, the specified road and environs, and the opinions of the safety 
audit team.  However, it must be recognised that eliminating safety concerns cannot be 
guaranteed since no road can be regarded as absolutely safe. Furthermore, no warranty 
is implied that all safety issues have been identified in this report.  Road safety audits do 
not constitute a design review or an assessment of standards with respect to engineering 
or planning documents. 

Readers are urged to seek specific advice on matters raised and not rely solely on the 
report.  While every effort has been made to ensure the accuracy of the report, it is made 
available strictly on the basis that anyone relying on it does so at their own risk without 
any liability to members of the safety audit team or their organisations. 
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2.0 SAFETY AUDIT FINDINGS – Interchange  

 

Preamble: 

The safety audit team (SAT) endorses the proposal to replace the two at-grade signalised 
intersections on the SH2 expressway with a grade separated interchange.  

The SAT recognises that there are significant spatial constraints to achieving a design 
that provides both the desired operational and road safety improvements.  These 
constraints include:  

• the existing expressway alignment, 

• the railway corridor, 

• the Hutt River and the required flood defence stop banks,  

• the topography and stability of the land immediately west of the expressway, and 

• the earthquake fault line. 

The SAT has taken the above into account when reviewing the information provided for 
this preliminary design road safety audit. 

In addition, the SAT has not repeated issues raised in the report of the independent 
design review of the traffic signals (refer section 1.2), but has referred to the report in 
some instances. This road safety audit report should be read in conjunction with that 
review. 

 

2.1 Significant Concern – Provision for cyclists on SH2 at the interchange 

Probability of Crash Occurring – Occasional 
Likelihood of Serious/Fatal Injury – Very likely 
Outcome – Significant 

The SAT notes that cyclists on the SH2 expressway can avoid crossing the new off and 
on-ramps if they so choose. Southbound, a new off-road facility is proposed whilst 
northbound cyclists could cycle up the off-ramp and then down the on-ramp. However, 
it needs to be acknowledged that many confident cyclists are likely to stay on the 
mainline carriageway through the interchange and thus cross the diverges and merges 
of the off and on-ramps.  

Crossing the off-ramp diverge can be particularly risky for cyclists given the speeds at 
which vehicles exit, the frequent lack of signalling and the fact that a cyclist may well be 
hidden from view by vehicles in front of the exiting vehicle. 

Recommendation:  

Provide standard markings and signage for safer crossing of exit and entry ramps by 
cyclists (refer Figures 1 and 2).  
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Figure 1 – At-grade treatment for cyclists at exit and entry ramps                               
(Austroads GTRD Part 4C) 

                              

Figure 2 – Existing arrangement for at-grade cyclists at Dowse interchange off-ramp, 
south of Melling 

 

 



- 8 - 
  

 

SH2 Melling Interchange – Prelim Design RSA 
Issue B 

 

 
Ref: 17514  

 

Designer 
Response: 

A green route to the preferred crossing point of the entrance and exit 
ramps has been added to the road marking drawings in accordance 
with the recommendation. This mimics the layout at Dowse 
interchange. IG-21 cyclist use ramp and IG-22 cyclists cross here 
with care signs have been added to the drawings as well. 

Safety 
Engineer:    

Agree with SAT concern and Designers response. 
JRH - Agreed 

Client 
Decision: 

 

Action 
Taken: 

Refer to the designer’s response above.  

 

2.2 Comment – Provision for cyclists northbound on SH2 

The following was noted in the safety audit report of the concept designs and the 
decision was that “the cyclist facilities will be reviewed on SH2 in consultation with the 
national cycling team and level of service requirements.” Whilst acknowledging that this 
safety issue is outside the project area, it is repeated here for completeness. 

“It was noted on site that north of the Melling interchange the northbound shoulder effectively 
reduces to nil adjacent to a concrete wall (see Figure 3) which in turn puts cyclists at additional 
significant risk of being hit by high speed vehicles. 

The SAT considers that the project should also look at cyclist safety and connectivity northbound 
along SH2 beyond the current project area to ensure that cyclists are not disadvantaged by the 
proposed improvements.”  

With the grade-separated interchange present in the future, free-flow vehicle speeds on 
the expressway will be higher compared to the present situation whereby, currently, 
speeds are frequently reduced as a result of the signalised intersections at Melling.  

 

Figure 3 – Lack of northbound shoulder north of Melling interchange area 
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Designer 
Response: 

It appears that the road safety auditors misinterpreted the drawings 
as the proposed 3.0 m wide shoulder will be continuous up to the 
limit of works, which is past (north of) the concrete wall shown in 
Figure 3. The proposed works tie into an existing shoulder 
approximately 1.5 m wide. 

Safety 
Engineer:    

Plan and Cross-Sections show 3.0m shoulder northbound. Tie-in 
detail will need to be developed at detail design stage. 

Client 
Decision: 

 

 

2.3 Minor Concern – Short vertical curve northbound on SH2 

Probability of Crash Occurring – Infrequent 
Likelihood of Serious/Fatal Injury – Unlikely 
Outcome – Minor 

The SAT noted on the long section on sheet 43 of the drawings provided to the SAT, that 
a short (80m) summit vertical curve with a K value of 40 is shown at CH 240-320. The 
SAT is concerned that this may affect visibility to the nose at the northbound exit ramp 
diverge. This can lead to late, unsafe exit manoeuvres.    

Recommendation:  

Flatten the vertical curve at CH 240-320. 

 

Designer 
Response: 

The crest vertical curve has been replaced with a 200 m sag curve 
with K value of 200. 

Safety 
Engineer:    

Accept Designers response. 
JRH - Agree 

Client 
Decision: 

 

Action 
Taken: 

Refer to the designer’s response above. 

 

2.4 Comment – SH2 carriageway north of Melling 

The existing SH2 carriageway north of Tirohanga Road has split levels between 
northbound and southbound carriageways (see Figure 4). No information with regard to 
the tie-in between the new SH2 carriageway at the interchange and the existing 
carriageway has been provided at this stage of design. Cognizance of the split 
carriageway will need to be taken into account as the design is developed. This may also 
impact on the safety issue for cyclists as raised in item 2.2. 
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The SAT was also concerned about issues around the constructability of the new 
carriageway at the interchange and the subsequent tie-in to the split level carriageway, 
given that the  new carriageway will be up to 2.5m higher than the existing. If traffic  
diverts onto the local road system during construction, that increases the risk of crashes 
on local roads, especially at intersections.  

 

Figure 4 – SH2 split level carriageway north of Melling 

 

Designer 
Response: 

There are two options for tying into the existing road levels. 
1. The southbound carriageway of the current design can be 

lowered to match the level shown in Figure 4 and a concrete 
median barrier can be used to retain the split level between 
the two carriageways. However, the levels of the stop bank, 
which appear to be above the level of the present southbound 
carriageway need to be taken into consideration, as it might 
not be desirable to have a motorway lower than the top of 
the stop bank. 

2. The southbound carriageway can be lifted to the level of the 
northbound carriageway, as shown in the current design, but 
this will require some additional (possibly temporary) tying in 
of levels north of the limit of work shown on the drawings. 
This more conservative approach has been adopted at this 
stage. 

The interchange has been designed so that the new northbound exit 
and entrance ramps follow the western edge of the existing 
expressway. This, together with a wider median and shoulders, shifts 
the alignment of the motorway considerable to the east towards the 
river, which allows much of the new work to be constructed off line. 
The sequencing of construction is likely to be as follows. 

a. Construct the southbound exit and entrance ramps and as 
much of the southbound carriageway as possible off line. 

b. Deviate southbound traffic onto the southbound exit and 
entrance ramps. Note that the level of the southbound exit 
ramp is close to the level of the existing Melling Link bridge, 
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so the existing at-grade intersection can be maintained at this 
point. 

c. Complete construction of the southbound carriageway and 
deviate northbound traffic onto the new southbound 
carriageway. 

d. Construct the new northbound carriageway and northbound 
exit and entrance ramps, including a new temporary 
signalised intersection north of the interchange bridge. 

e. Deviate northbound traffic onto the northbound exit and 
entrance ramps and complete construction of the bridge over 
the motorway. 

f. Deviate traffic onto the new interchange bridge, 
decommission the signalised intersection, and open the 
northbound and southbound carriageways to traffic. 

g. Demolish the Melling Link bridge. 
For the issue of cyclist safety refer to the designer response in 
Section  2.2. 

Safety 
Engineer:    

Accept Designers response. 

Client 
Decision: 

 

 

2.5 Comment – Horizontal curve on SH2 north of Melling 

Northbound on SH2, north of Tirohanga Road, there is a 990m radius right hand 
horizontal curve (drawing sheet 014) with adverse crossfall. The SAT queries if this will 
continue to be acceptable from a safety perspective given that the grade-separated 
interchange will allow higher free-flow speeds on the expressway compared to the 
present situation whereby speeds are frequently reduced as a result of the signalised 
intersections at Melling. 

 

Designer 
Response: 

The 990 m radius curve was a short 50 m small deflection angle 
curve but will be replaced with a 2400 m radius curve. It will not be 
superelevated (i.e. adverse crossfall will be applied) to avoid surface 
water accumulation and possible aquaplaning as the longitudinal 
gradient is only 0.5 %. 
 

Safety 
Engineer:    

Accept Designer’s response. 

Client 
Decision: 
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2.6 Moderate Concern – Right turns through queues at Tirohanga Road 

Probability of Crash Occurring – Infrequent 
Likelihood of Serious/Fatal Injury – Likely 
Outcome – Moderate 

At the Harbour View Road/Tirohanga Road intersection, it is likely that eastbound 
vehicles on Harbour View Road will be queued at times across Tirohanga Road since this 
intersection is only 30m from the interchange traffic signals for the northbound ramps. 
The safety concern is that if a gap is left in the queue for vehicles turning right from 
Harbour View Road into Tirohanga Road, an eastbound cyclist coming down Harbour 
View Road may be hidden by queued vehicles from the sight of a driver turning right into 
Tirohanga Road.  

Recommendations:  

a. Review the modelling of queue lengths on Harbour View Road and assess the risk to 
cyclists. 

b. Consider signage to warn cyclists to watch for traffic turning into Tirohanga Road. 

 

Designer 
Response: 

There will always be the possibility that under certain conditions the 
Harbour View Road queue will extend across Tirohanga Road 
intersection at times during the life of the project. Therefore, the 
designers agree with the SAT. The designers had anticipated this 
concern by marking a green cycle lane across the Tirohanga Road 
intersection to alert drivers to the possibility of a cyclist emerging 
from behind a queue of vehicles. A sign warning cyclists to be on the 
lookout for turning vehicles can easily be added if desired. 

Safety 
Engineer:    

Agree with SAT concerns. Preference would be for safe system 
compliant intersection control (i.e. roundabout). Steep 12% gradient 
for cyclists who are then expected to mount a kerb cut-down means 
they may not be watching for right-turning vehicles, signage for 
cyclists possibly be of limited effectiveness. Recommend signage 
informing turning drivers to watch for cyclists as this reinforces who 
has right of way. To further mitigate the safety concern, extending the 
signal control an additional 30m back to the intersection could be 
investigated. 
 JRH – Agree with SE –  really should alert both modes of transport of 
the risks associated with the movements and potential conflicts at this 
location 

Client 
Decision: 

 

Action 
Taken: 

 

 

2.7 Minor Concern – Drainage catchment area at Tirohanga Road 

Probability of Crash Occurring – Infrequent 
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Likelihood of Serious/Fatal Injury – Unlikely 
Outcome – Minor 

Cross section C – C (drawing sheet 004) and general arrangement drawing sheet 015 
show an area between Tirohanga Road and the northbound entry ramp that is a 
depressed catchment for stormwater. This area is not barrier protected along the 
Harbour View Road frontage and there is the risk of a vehicle losing control downhill on 
the 53m radius horizontal curve and ending up in this area. If not safely traversable, 
there is the risk of an errant vehicle rolling. 

Recommendations:  

a. Assess whether the stormwater catchment is safely traversable by an errant vehicle. 

b. If not safely traversable, install a safety barrier along the Harbour View Road 
frontage. 

 

Designer 
Response: 

The slopes were intended to be landscaped and traversable, but a 
safety barrier can be added for added protection. 

Safety 
Engineer:    

Any installed barrier to be appropriately set back to ensure appropriate 
footpath width. 
JRH – Agree with SE 

Client 
Decision: 

 

Action 
Taken: 

A TL-4 W-section safety barrier has been added along the back of the 
footpath from Tirohanga Road to the northbound ramp terminal 
intersection. 

 

2.8 Significant Concern – Wrong way movements onto southbound off-ramp 

Probability of Crash Occurring – Common 
Likelihood of Serious/Fatal Injury – Likely 
Outcome – Significant 

Based on the revised drawings provided to the SAT for the five-leg intersection on the 
eastern side of the interchange (drawings SK102 and SK103), there is a high risk of  

(1) westbound drivers having crossed the new river bridge inadvertently turning right 
onto southbound the off-ramp, and  

(2) northbound drivers on Pharazyn Street crossing the intersection onto the 
southbound off-ramp. 

At times of light traffic, especially at night, a vehicle could end up on the expressway 
with the risk of a high speed head-on crash.  
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The openness of the intersection and the lack of a physical measures to prevent/deter 
the above movements onto the off-ramp exacerbate the risk of the above safety concern 
occurring.   

This risk is further heightened by the fact that there is no secondary signal shown for the 
westbound approach (drawing sheet 076), as it is this signal that a westbound driver at 
the limit line of the right hand lane would be looking for. Furthermore, the tertiary signal 
is some 40m from the limit line of the westbound approach making this signal less 
obvious. 

Refer also to section 3.2.1 of the report on the design review of the traffic signals. 

Recommendations:  

a. Bring the median island on the westbound approach from the river bridge as far 
forward into the intersection as practical, preferably by banning the right turn 
movement from Pharazyn Street. 

b. Review the alignment of the Pharazyn Street approach and/or the inclusion of an 
appropriately shaped median island to reduce the appearance of a direct through 
movement to the southbound off-ramp. (NB a median island will also assist with 
directing traffic turning right into Pharazyn Street onto the correct side of the road.) 

c. Include a secondary signal lantern for the westbound approach. 

d. Review the location of the tertiary lantern for the westbound approach. 

e. Provide arrow displays in the green aspects to reinforce the permitted movements 
at the intersection. 

f. Provide illuminated signage on the relevant signal poles reinforcing that there is no 
right turn at the intersection for westbound vehicles and no entry onto the 
southbound off-ramp. 

g. Provide additional tracking and arrow marking within the intersection to reinforce 
the permitted movements. 

h. Install overhead lane direction signage (see item 2.10).  

i. Install a wrong way detection system on the southbound off-ramp. 

 

Designer 
Response: 

a. The tracking of the right turn from Pharazyn Street eastbound 
across the Hutt River bridge requires the median to be where 
it has been designed. The designers consider the possibility of 
banning the right turn to be untenable and consider that it 
would cause drivers to make unpredictable and unsafe or 
inappropriate manoeuvres elsewhere to overcome the ban. 
The designers believe that the adjustments made to the 
intersection as outlined below will be sufficient not to have to 
resort to banning right turns.  
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b. The two northbound approach lanes in Pharazyn Street have 
been realigned to point strongly to the left of the opposing 
southbound exit ramp. This has allowed a median island to be 
added, which will reinforce the alignment pointing to the left. 
The median island will also assist drivers turning right into 
Pharazyn Street to choose the correct path and keep left of 
opposing traffic. 

c. The road safety auditors must have missed the secondary 
signal pole position shown in the median island. 

d. The tertiary signal pole position cannot be moved any closer, 
however the aspects on both the secondary aspects and the 
tertiary aspects can be enlarged to 300 mm diameter. 

e. Green arrow aspects are the adopted norm at interchanges 
now and have reduced the incidence of accidental wrong way 
driving by an estimated 80 % to 100 % in Auckland, 
according to an ASM representative. The SAT was informed 
that it was the designers intention to specify green arrow 
displays, but this was not actually shown on the drawings.  

f. LED no entry (NE) and no right turn (NRT) signs that 
illuminate only when the green arrows display have been 
added below the signal faces. These are not intended to 
replace the static regulatory signs but are intended simply to 
be a reminder to drivers when they see the green arrow 
display that they must not turn right from the westbound 
lanes of the Hutt River bridge or proceed straight ahead from 
the northbound lanes of Pharazyn Street. 

g. Lane arrows have been added immediately past the crosswalk 
lines to remind drivers who are waiting on and covering the 
lane arrows that they must not turn right from the westbound 
lanes of the Hutt River bridge or proceed straight ahead from 
the northbound lanes of Pharazyn Street. This has been 
adopted successfully elsewhere in the world and was also 
adopted in Tauranga on SH29 at the Welcome Bay Road 
signalised roundabout intersection. 

h. Overhead lane assignment and direction signs have been 
added. 

i. The designers suggest that wrong-way detection is an option 
that the NZ Transport Agency might consider. 

Safety 
Engineer:    

Agree with SAT concerns. Pharazyn St should be removed from this 
intersection, or a more ‘safe system’ compliant form of interchange, 
such as a signalised roundabout be adopted. However these options 
have been previously dismissed for non-safety reasons. Recommend 
confirming that the earlier rationale for dismissing these safer options 
is still valid.  
Broadly agree with Designers Responses.  
(b) In detail design, recommend maximising offset from northbound 
Pharazyn St as much as possible, discussions with designer indicate 
there may be scope to encroach on to the stop-bank land, this needs 
to be confirmed with GWRC. 
(g) final layout of signs, markings & signal aspects to be discussed at 
detail design. 
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(i) Wrong way detection considered effective and relatively easy to 
implement on Auckland Network. Recommend using for this specific 
layout issue. 
JRH – Agree with SE, this needs careful consideration and review 

Client 
Decision: 

 

Action 
Taken: 

a. Right turn from Pharazyn Street eastbound across Hutt River 
maintained. 

b. Pharazyn Street northbound approach realigned and raised 
median island added as described above. 

c. Secondary aspects for westbound approach increased to 
300 mm diameter as described above. 

d. Tertiary aspects for westbound approach increased to 300 mm 
diameter as described above. 

e. Green arrow aspects to be specified throughout the 
interchange at detail design as described above. 

f. LED no entry (NE) and no right turn (NRT) signs added as 
described above.  

g. Lane arrows have been added immediately past the crosswalk 
lines as described above. 

h. Overhead lane assignment and direction signs have been 
added. 

i. None. 

 

2.9 Comment – No shoulder shown on southbound exit ramp 

Whilst the SAT was advised about some inconsistencies between the general 
arrangement drawings and the typical cross sections, particularly with regard to barrier 
locations, the SAT did note that on cross section C – C (drawing sheet 004) no left hand 
shoulder is shown for the southbound exit ramp.   

Likewise, the two-way shared use path alongside the top of the exit ramp is shown on 
cross section D – D (drawing sheet 005) as being only 1.5m wide, which is insufficient for 
safe two-way operation of a shared use path.  

It is assumed that the above are drafting errors. 

 

Designer 
Response: 

The southbound shoulder was present but not shaded grey. This has 
been rectified on the drawings. 
The footpath alongside the top of the exit ramp that was shown on 
cross-section D–D was intended to be a one-way cycle path (not a 
two-way footpath) and was left over from a previous option. It 
should have been deleted from the drawings before the safety audit. 
It has now been deleted. 

Safety 
Engineer:    

Accept Designers response. 
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Client 
Decision: 

 

 

2.10 Moderate Concern – Signage at the interchange  

Probability of Crash Occurring – Common 
Likelihood of Serious/Fatal Injury – Unlikely 
Outcome – Moderate 

Whilst signage has not been included in this preliminary design, the SAT was advised that 
standard advance destination (AD) signage and intersection destination (ID) signage is 
proposed at the interchange intersections. However, given the complexity of the 
interchange with  

(a) the additional leg (Pharazyn Street) at the eastern end signalised intersection,  
(b) the Tirohanga Street intersection located only 30m west of the signals at the 

western end, and  
(c) the six-lane operation over the expressway with various movements permitted 

from different lanes,  
clear guidance signage is considered an essential element to help mitigate unsafe turns, 
unsafe lane changing, and unsafe braking. 

The SAT considers that overhead (cantilever) lane assignment/destination signs will help 
mitigate the above safety concerns and assist the efficient operation of the interchange. 

Recommendation:  

Install cantilevered overhead lane assignment/destination signs on the bridge over the 
expressway (both directions). 

 

Designer 
Response: 

AD and ID signage was not available at the time of the safety audit 
but has now been added to the drawings. 
Five overhead and one ground-mounted lane assignment and 
direction signs have been added in Harbour View Road / Queens 
Drive and Pharazyn Street respectively. 

Safety 
Engineer:    

Accept Designers response. Concerned that a couple of the AD & ID 
signs proposed are overly wordy and confusing and will need to be 
reviewed in detail design stage. 
JRH – Agree with SE 

Client 
Decision: 

 

Action 
Taken: 

Five overhead and one ground-mounted lane assignment and 
direction signs have been added in Harbour View Road / Queens 
Drive and Pharazyn Street respectively. 
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2.11 Moderate Concern – Provisions for pedestrians and cyclists 

Probability of Crash Occurring – Occasional 
Likelihood of Serious/Fatal Injury – Likely 
Outcome – Moderate 

The SAT was advised that a separate walking and cycling bridge will be constructed over 
the river, railway and expressway in the future to connect the Hutt city centre to the 
railway station and to the residential catchment on the western side of the expressway. 
The SAT  commends the initiative of a bridge to separate the majority of pedestrian and 
cyclist movements from the vehicle intensive interchange. This is in line with research 
and design guides which suggest that where cyclists and pedestrians are mixing with 
motor vehicles with flows greater than 8,000 vehicles per day, physical segregation from 
traffic should be considered to provide an acceptable level of safety. 

In the meantime, the interchange has been designed to fully cater for pedestrian/cyclist 
movements.  As noted in item 2.8, the new interchange is relatively complex and will be 
challenge for pedestrians and cyclists to safely negotiate. The authors of the report on 
the design review of the traffic signals at the interchange commented on a number of 
potential safety issues regarding pedestrians/cyclists (refer to section 3.2 of the report) 
that should be addressed.  

The drawings provided to the SAT show 3m wide shared use paths being provided 
through the interchange and along the new link to the Queens Drive/Rutherford Street 
intersection with additional width at the waiting areas of each crossing point. The 
drawings show the shared path over the expressway and along the link to Rutherford 
Street as separate cycle and pedestrian paths 1.5m wide. From a safety (and operational) 
perspective, this width will require the cycle paths to be one-way.  This in turn can lead 
to unnecessary and potentially unsafe crossing of roads for some cyclists, particularly if 
they are delayed, together with the challenge of providing clear signage to direct cyclists.  

The SAT considers that road safety is best served by minimising the need for cyclists to 
cross roads and also minimising wait times at intersections. This is achieved by having 
two-way operation on all the shared use paths. This may in turn require the paths to be 
wider if pedestrian-cyclist segregation is considered desirable.  

Recommendations:  

a. Assess likely numbers of pedestrians and cyclists that will use the shared use paths 
through the interchange and whether the separate pedestrian and cyclist paths is 
desirable/warranted. 

b. If separating the shared use path into separate paths for cyclists and pedestrians is  
deemed desirable, provide sufficient width for safe two-way operation of the cycle 
path in particular. 

c. Consult with the NZ Transport Agency Multi Modal team on the above. 
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Designer 
Response: 

a. At this point it is almost impossible to predict what the future 
uptake of walking and cycling will be, but it is certain that the 
uptake of electric bicycles and scooters is unprecedented, 
even by the recent rate of uptake of smart phones. Bearing in 
mind that a dedicated pedestrian and cyclist bridge will be 
provided, the designers have reasonably assumed that a 
3.2 m wide provision should be made on each side of the 
bridges (total of 6.4 m) for whatever pedestrian and cycling 
needs transpire. The drawings show one-way Copenhagen 
style cycleways, as this is the current trend, but this is not 
necessarily the only option.  

b. If a two-way cycleway were to be provided then the 
motorized traffic lanes could be offset to one side to 
reapportion extra width to one side of the bridge. The other 
side of the bridge would therefore have only a footpath. 
The one-way toucan crossings go hand-in-hand with the one-
way Copenhagen cycleways, and reinforce the one-way 
operation of the Copenhagen cycleways. The toucan crossings 
can easily be changed to two-way if warranted, but one 
would have to be mindful of the effect that this might have on 
the correct use of the one-way Copenhagen cycleways. 

c. Since no firm decisions have yet been made on the forms that 
the walking and cycling facilities should take, and since the 
types of facilities to be provided are constantly in a state of 
flux with the current rapid uptake of a myriad of micro-
mobility forms of transport, the designers suggest that this 
safety concern be parked until a later phase of design. 

 

Safety 
Engineer:    

Agree with SAT concerns that the current arrangement shown is 
somewhat tortuous and complex for vulnerable users. Concerned that 
this complexity and only a 3.2m provision will not provide an 
adequate level of service for pedestrians & cyclists if the proposed 
‘copenhagen’ style is adopted. Agree with Designers suggestion that 
this issue be parked until the type of facilities have been decided. 
JRH – Agree with SE – need to establish anticipated demand and the 
level of facilities required by engaging with the Agency specialists 
asap. 

Client 
Decision: 

 

Action 
Taken: 

 

 

2.12 Comment – Speed limit on new river bridge 

The SAT was advised that the speed limit on the link between the interchange and the 
Queens Drive/Rutherford Street intersection will be 50 km/h. However, this median 
divided link will not necessarily be self-explaining as a lower speed urban road. At detail 
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design, measures should be employed to ensure that the new link has a look and feel 
that encourages lower speeds along its 250m length.  

 

Safety 
Engineer:    

As currently drawn, road will have pedestrian and cyclist facilities 
both sides, and signalised intersections each end. Additional mid-
block speed management could be considered if excessive speed 
becomes an issue. 

Client 
Decision: 
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step from a road safety perspective. Most of the land uses around these two 
intersections are vehicle dominant (car yards, fast food outlets, etc) as can be seen in 
Figure 6. Very few pedestrians were observed in these areas.  

At these intersections, the SAT considers that retention of the roundabouts is a more 
safe-system compliant form of control. The roundabouts provide speed control and 
eliminate potential side impact crashes which can have serious injury outcomes. A 
review of the safety performance of these and adjacent roundabouts showed a very low 
incidence of severe injuries to vulnerable road users, reinforcing the benefits of 
roundabouts in managing impact speeds and energy forces. 

Furthermore, as covered in the report of the traffic signals design review, the proposed 
phasing at these intersections will put cyclists and pedestrians at risk. 

If roundabout control is retained, pedestrian (and cyclist) safety can be enhanced by the 
installation of raised safety platforms on each leg of these intersections, with or without 
zebra crossings.  

 

Figure 6 – View down High Street toward Melling Link 

Recommendations:  

a. Retain roundabout control at the Rutherford Street/Melling Link and High 
Street/Melling Link/Pretoria Street intersections. 

b. Install raised safety platforms over each leg of the two intersections. 

 

Designer 
Response: 

The SAT concerns resonate with the designers, but the designers will 
have to refer the response to the NZ Transport Agency as the 
designers had understood that the signalisation of the intersections 
was a project prerequisite. 

Safety 
Engineer:    

Agree with SAT concerns. Do not know or understand why signals 
are a “project pre-requisite”. Recommend exploring the rationale for 
this decision, recent discussions with design team indicate that this 
may no longer be the case, and roundabout solutions would fit within 
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the existing road corridor boundaries. Recommend this be explored in 
detail design. 
JRH – Agree with SAT and SE; we really should revisit this 

Client 
Decision: 

 

Action 
Taken: 

 
 

 

3.2 Significant Concern – Filter right turns 

Probability of Crash Occurring – Common 
Likelihood of Serious/Fatal Injury – Likely 
Outcome – Significant 

The SAT acknowledges that traffic signals are needed at the Queens Drive/Rutherford 
Street and Queens Drive/High Street intersections primarily to have network control 
given the short distance between these intersections, the proximity to signals at the 
Queensgate shopping centre, and the new link over the river to the grade separated 
interchange. 

It is then imperative that the intersections be designed to operate safely.  As shown on 
drawings sheets 077 (Queens Dr/Rutherford St) and 079 (Queens Dr/High St), the SAT 
has a number of safety concerns which also echo what was raised in the report of the 
independent design review of the traffic signals: 

(1) Filter right turns (i.e. not fully arrow controlled), as proposed at these intersections, 
put parallel pedestrian and cyclist movements in conflict with these turns – motorists 
are looking for gaps in opposing traffic and not necessarily aware of pedestrians or 
cyclists crossing in parallel. When accelerating to complete the turn through a gap in 
the opposing traffic, there is the risk of hitting a pedestrian or cyclist at a speed 
greater than 30 km/h.   

(2) At Queens Dr/Rutherford St, the north bound filter right turn to the east will have 
little or no view of opposing through traffic due to the two right turn lanes opposite.  
A misjudgement can result in a side impact crash. This is exacerbated by the fact that 
this filter right turn may take place during the opposing right turn lag phase – if the 
filter right turn is taking place after the yellow or red has been displayed for that 
movement, the right turning driver may not appreciate that the opposing through 
traffic still has a full green signal. 

(3) Also at Queens Dr/Rutherford St, the westbound filter right turn to the north will be 
across two opposing through lanes which adds to the risk of a side impact collision 
occurring, potentially exacerbated by high speeds eastbound over the river bridge 
(refer to item 2.12). 

(4)  At Queens Dr/High St, all opposing right turn bays are offset to such a degree that 
motorists waiting to turn right will have their view of opposing traffic significantly 
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restricted by any vehicles in the opposing right turn bay significantly increasing the 
risk of side impact crash. 

The use of raised safety platforms can reduce the speeds of vehicles through an 
intersection and hence the severity of outcome in the event of a crash, but platforms 
are not considered a substitute for fully controlling the right turn movements given the 
safety concerns raised above. (NB in some situations, an exclusive pedestrian phase may 
be an acceptable solution for pedestrian/cyclist safety provided  vehicle speed and 
visibility issues minimise any risk of a side impact crash.) 

Recommendation:  

Provide fully controlled right turns at the intersections to be signalised.   

 

Designer 
Response: 

1. Agree with SAT that filter right turns with no pedestrian 
protection increase the risk of incident. Partial pedestrian 
protection is proposed via red turn arrows at all intersections. The 
length of protection permits a pedestrian to be around the middle 
of the crossing before the vehicle red turn arrow extinguishes. 
This results in drivers being aware the crossing is being used, and 
having good visibility to pedestrians. The red arrow protection 
time can be increased (to full protection if desired) to improve 
safety. 

2. The northbound filter right turn lane could be fully signal 
controlled or advance markings included within the intersection 
guiding drivers where to stop thereby improving intervisibility. A 
right turn lag would not be permitted for southbound right turn 
due to the issues noted by the SAT. 

3. The opposing right turn bays are lined up to each other 
maximising sight distance for the right turn filter. Full control is 
not considered necessary. 

4. Agree with SAT. Right turn movements from High Street to be 
non-filter diamond. Guide right turn markings to be provided for 
High Street right turn movements to improve intervisibility. 

 

Safety 
Engineer:    

Agree with SAT concerns, additionally concerned about the lack of 
median splitter islands extending to the intersections. This means 
Queens Drive has 5 lanes across the intersection. Lane discipline will 
be challenging for the two right turn lanes from Rutherford St, 
Especially during night/wet conditions. Vehicle tracking will need to 
be confirmed at detail design. 

1. Agree with Designers response 
2. Agree with Designers suggestion for full signal control 
3. Disagree with Designers response, filter right turns should be 

provided for crossing two lanes. 
4. Agree with Designers response. 

JRH – Agree with SE – although I believe that #3 should read 
‘controlled right turns’ or ‘filter right turns should NOT…..) 
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Client 
Decision: 

 

Action 
Taken: 

 
 

 

3.3 Minor Concern – Short distance between Rutherford and High Streets 

Probability of Crash Occurring – Common 
Likelihood of Serious/Fatal Injury – Very unlikely 
Outcome – Minor 

At the Rutherford Street/Queens Drive intersection, eastbound traffic from the new 
river bridge is shown crossing Rutherford Street in two lanes (drawing sheets 19 and 77). 
These two through lanes reduce to one at High St with the left hand lane becoming a left 
turn only lane into High Street. Queens Drive between Rutherford Street and High Street 
is a very short distance (see Figure7) and it is understood that the Queens 
Drive/Rutherford Street and Queens Drive/High Street intersections are to be linked 
when signalised. given the lack of queueing space. This in turn means that the moving 
eastbound traffic will have to quickly merge and/or change lanes. This can lead to 
damage-only crashes due to the lack of time and space to get in the correct lane. 

 

Figure 7 – Queens Drive: short distance from High Street to Rutherford Street and 
thence new link to SH2 interchange 

Recommendation:  

Provide cantilevered overhead signage for eastbound drivers on the approach to the 
Rutherford Street/Queens Drive intersection to show both the destinations and lane 
arrangement ahead. 
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Designer 
Response: 

Two overhead lane assignment a direction signs have been added in 
Queen Drive in the eastbound direction, one on the Hutt River bridge 
in advance of Rutherford Street, and the other immediately east of 
the Rutherford Street intersection. Given the short distance to High 
Street, the overhead signs have been designed to alert drivers to be 
in the correct lane for the High Street intersection before they reach 
Rutherford Street. 

Safety 
Engineer:    

Agree with Designers response. 
JRH - Agreed 

Client 
Decision: 

 

Action 
Taken: 

Refer to designer’s response above. 
 

 

3.4 Minor Concern – High Street/Raroa Road intersection 

Probability of Crash Occurring – Occasional 
Likelihood of Serious/Fatal Injury – Unlikely 
Outcome – Minor 

The intersection of High Street/Raroa Road is located approx. 30m from the High 
Street/Queens Drive intersection. With the installation of traffic signals at the latter 
intersection, it is likely that right turning vehicles entering and exiting Raroa Road from 
High Street will turn through a queue of traffic. This can put any cyclists at risk as they 
may not be seen by a driver executing a right turn. 

 

Recommendation:  

Ensure that the design at the High Street/Raroa Road intersection addresses potential 
safety issues at the intersection (e.g. introduce left in-left out from/to High Street). 

 

Designer 
Response: 

It is likely that queues sometimes extend past Raroa Road, even with 
the existing roundabout. Since no firm arrangements have been 
finalised for the Lower Hutt CDB streets, the designers suggest that 
this safety concern be addressed when there more certainty 
regarding the treatment of the streets. 

Safety 
Engineer:    

Agree with SAT concerns. Recommend Left-In, Left-Out (LILO) 
treatment be incorporated into final detail design. 

Client 
Decision: 

JRH - Agree with SAT and SE 

Action 
Taken: 
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APPENDIX 
 

Drawings provided for safety 
audit 

 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 






