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1 Background 

1.1 Safety Audit Procedure 
A road safety audit is a term used internationally to describe an independent review of a road project to 
identify any safety concerns that may affect the safety performance.  The 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. 

A road safety audit is intended to help deliver a safe road system and is not a review of compliance with 
standards. 

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 risk 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 project milestones such as: 

 Concept Stage (part of Business Case); 
 Scheme or Preliminary Design Stage (part of Pre-Implementation); 
 Detailed Design Stage (Pre-implementation / Implementation); and 
 Pre-Opening / Post-Construction Stage (Implementation / Post-Implementation). 

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, and to focus the designer on the type of improvements that might be 
appropriate.  It is not intended to be prescriptive and other ways of improving the road safety or 
operational problems identified should also be considered. 

In accordance with the procedures set down in the NZTA 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, 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 client’s decision and record why the decision has been made and the responsibility that 
the client has accepted. 

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 
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designer, safety engineer and client for each issue documenting the designer response, client decision 
(and asset manager’s comments in the case where the client and asset manager are not one and the 
same) and action the 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 important feedback 
loop.  The road safety audit team leader will disseminate this to team members. 

1.2 The Safety Audit Team 
The preliminary design road safety audit was carried out in accordance with the NZTA Guideline “Road 
Safety Audit Procedures for Projects” (interim release May 2013), by: 

Ann Fosberry (Road Safety Audit Team Leader), Technical Director, Infrastructure, Aurecon NZ Ltd 

Jo Payne, (Safety audit team member) Senior Transport Planner, Aurecon NZ Ltd 

Sophie Burridge, (Observer), Graduate Engineer Aurecon NZ Ltd 

The site audit was undertaken on Wednesday 15 March 2017. The weather was bright and sunny.  The 
site was not visited at night. 

1.3 Report Format 
The potential road safety problems identified have been ranked as follows: 

The expected crash frequency is qualitatively assessed on the basis of 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 on the basis of factors such as 
expected speeds, type of collision, and type of vehicle 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 the likely crash types, 
frequency and likely severity that may result from a particular concern. 

The frequency and severity ratings are used together to develop a combined qualitative risk ranking for 
each safety issue using the Risk Assessment Matrix in Table 1 below. The qualitative assessment 
requires professional judgement and a wide range of experience in projects of all sizes and locations. 
Table 1: Risk Assessment Matrix 

Severity  
(Likelihood of Death or Serious 

Injury Consequence) 

Frequency (Probability of a Crash) 

Frequent Common Occasional Infrequent 

Very Likely Serious Serious Significant Moderate 

Likely Serious Significant Moderate Moderate 

Unlikely Significant Moderate Minor Minor 

Very Unlikely Moderate Minor Minor Minor 

 

While all safety concerns should be considered for action, the client or nominated project manager will 
make the decision as to what course of action will be adopted based on the guidance given in this 
ranking process with consideration to factors other than safety alone. As a guide a suggested action for 
each risk category is given in Table 2 below. 
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Table 2: Risk Categories 

RISK Suggested Action 

Serious  A major safety concern that should be addressed and requires changes to avoid serious 
safety consequence. 

Significant Significant risk that should be addressed and requires changes to avoid injury consequence 

Moderate Moderate  risk that should be addressed  to improve overall safety 

Minor Minor risk that should be addressed where practical to improve overall safety. 
 

In addition to the ranked safety issues it is appropriate for the safety audit team to provide additional 
comments with respect to items that may have a safety implication but lie outside the scope of the safety 
audit.  A comment may include items where the safety implications are not yet clear due to insufficient 
detail for the stage of project, items outside the scope of the audit such as existing issues not impacted 
by the project or an opportunity for improved safety but not necessarily linked to the project itself.  While 
typically comments do not require a specific recommendation, in some instances suggestions may be 
given by the auditors. 

1.4 Scope of Audit 
This audit is a Preliminary Road Safety Audit of Option TC1, which is to close the Laxon Terrace/Sarawia 
Street level crossing and connects Laxon Terrace to Cowie Street via a bridge over the rail line. 

Closing the level crossing and providing a grade separated rail crossing via a bridge will result in safety 
benefits by reducing the risk to both road and rail users and providing rail service efficiencies.  

1.5 Documents Provided for Audit 
The documents provided for the audit are listed below:  

 Newmarket Level Crossing, Preliminary Design Plan Option TC 1 – Cowie Street end.  Project 
number 1 – C1135.00, drawing 1 and 1B.  Revision RJ.  (OPUS) 

 Newmarket Level Crossing Longsection – Laxon Tce to Cowie St, Option 1A.  Project 1-C1135.00, 
drawing 2.  Revision G.  (OPUS) 

 Newmarket Level Crossing Longsections – 9 Cowie St/Rail access, Option 1A.  Project 1-C1135.00, 
drawing 3.  Revision RF.  (OPUS) 

 Newmarket Level Crossing, Notice of Requirement Preliminary Design Plan 1-C1135.00, sheet 1, 
Revision R1 

 Completed tracking table version of Aurecon Newmarket Level Crossing, Preliminary Design - Road 
Safety Audit.  Original report dated 7 November 2014, tracking version last dated 14 January 2015. 

1.6 Audit Briefing 
Moustafa Al-Anin briefed Ann Fosberry by telephone on 14 March 2017 and the following information 
was provided for the audit team: 

 Low cycle use did not justify a shared use width off road path; 

 Preliminary plans provided do not show dimensions.  The one-way chicanes are to AT standard and 
are as a result of public consultation; 

 Widening has been provided on the corner; 
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 Option TC 1 will be progressed to detailed design; 

 Viewing area on the corner may have seating; 

 12% road grade cannot be reduced.  Option TC 1 is the “safest” compromise; 

 Two, 2.7m traffic lanes, with 0.3m wide channel on either side. 1.8m wide footpath on one side of 
the new road.  There is localised widening of the footpath on the bend; 

 Existing traffic volumes on Cowie Street are in the order of 400 vpd, and will increase to 
approximately 800 vpd once the new connection is made; 

 Previous traffic modelling showed that the increase in traffic at the intersection of Cowie Street and 
Parnell Road resulted in insignificant decrease in the level of service. 

Following the field audit additional information was requested from OPUS and is outlined below: 

 The proposed method of separation between the new road and the rail line; 

− along the section of roadway running parallel to the rail line this will consist of 1.8m safety fence 
except for a barrier required next to the signals box; 

− on the bridge (ie, above the rail), there will be rigid concrete TL5 barriers; 

 The expected speed environment of the new road link is 30km/h;  

 Although requested, no information has been received on the carriageway cross falls. 

1.7 Site Description 

1.7.1 Laxon Terrace 
Laxon Terrace is a cul de sac extending south from the rail level crossing at Sarawia Street and provides 
access to a number of residential properties. It is a Local Road in the District Plan. The road is steep 
with a curvilinear alignment.  

1.7.2 Cowie Street 
Cowie Street is located to the north of Sarawia Street and is a no exit street that intersects with Parnell 
Road and provides access to some small businesses and a number of residential properties.  It is a 
Local Road in the District Plan with the primary function of providing property access.  

1.7.3 Sarawia Street  
Sarawia Street intersects with Parnell Road and is located to the south of the Cowie Street.  Sarawia 
Street connects to Laxon Terrace and is steep.  It is a Local Road in the District Plan. 

The local street layout, level crossing location and proposed new road are shown on Figure 1 below: 
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Figure 1: Locality Plan. (Source Auckland Council Geomaps) 

 

1.8 Disclaimer 
The findings and recommendations in this report are based on an examination of available relevant 
plans, the specified road and its environs, and the opinions of the Road Safety Audit Team (RSAT).  
However, it must be recognised that eliminating safety concerns cannot be guaranteed since a road 
cannot be regarded as absolutely safe and no warranty is implied that all safety issues have been 
identified in this report.  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 technical 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 on the basis 
that anyone relying on it does so at their own risk without any liability to the safety audit team or their 
organisations. 

  

Option TC1 – new road 

Level crossing 
to be removed 
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2 Safety Audit Findings 

2.1 Previous RSA dated 7 November 2014 
The previous RSA was undertaken on a number of options.  The RSA report was used as part of a multi-
criteria analysis to select the preferred option.  Option TC1 is the result of this process. 

A number of recommendations regarding items to be included in the detailed design were made in the 
previous RSA report that still apply to the project.  The previous report, its recommendations and 
subsequent designer, client safety engineer and client project manager decision should be read in 
conjunction with this report.  The previous report is included in Appendix A. 

As such, these items have not been repeated in this report. 

 

Safety Engineer 

It is recommended that the project team make reference to the RSA completed in November 2014 and 
incorporate the changes required.  It appears that there are still a number of outstanding issues.  
Refer Appendix B for updated responses to the November 2014 RSA report. 

 

2.2 Kiwirail 
Construction works are planned alongside the rail designation with minor earthworks indicated to extend 
into rail corridor.  Stormwater is to be discharged to the rail corridor, a bridge is to be constructed 
overhead (across the rail electric cables) and access (for rail personnel and operations) to the rail 
corridor south of the existing rail crossing will need to be maintained. 

It is therefore important that Kiwirail be kept up to date with progress, so that they can advise of any 
operational or safety issues, permits for access and issues that may affect the detailed design, such as 
stormwater discharge.   

Ensure that any changes to designations, that may be required, are addressed.  

2.2.1 Kiwirail equipment adjacent to the new road     Significant 
Immediately north of Laxon Terrace, on the eastern side of the railway line, Kiwirail infrastructure is 
located within a secure fenced area.  The fencing has a spiked top to discourage unwanted access.  It 
is adjacent to the proposed location of a single direction chicane. 

The RSAT assume that it is an important item of Kiwirail infrastructure given its security fencing.  In the 
detailed design it will be important to understand Kiwirail separation and/or protection requirements 
given the proximity of the new road running parallel to the rail corridor and high voltage equipment.  
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Figure 2:  Photograph and plan location of Kiwirail infrastructure 

  

Recommendation 
 Ensure ongoing communications with Kiwirail on design details and access requirements; 

 Provide appropriate barriers to safely separate the new road from the rail corridor ensuring that the 
public cannot access or interfere with Kiwirail infrastructure and that errant vehicles cannot run off 
the road onto the rail corridor. 

The above recommendation will apply to all Kiwirail infrastructure that may be impacted by the proposal 
to build a new road beside and over the top of the North Island Main Trunk Line.  

Frequency Rating:  Occasional Severity Rating: Very likely 

Designer Response: 

Kiwirail have been consulted at numerous points throughout the project to-date, and this consultation 
will continue.   
The design team understand that the infrastructure (signal box) identified above is to be relocated or 
removed.  Barriers at this location will be considered based on the expected timeframe for removal of 
this box. 

Safety Engineer 

Agree with the designer’s response to either remove the hazards or provide barriers to make safe of 
the situation.  However, it is unclear if the designer has confirmed whether there are any other 
infrastructure that might become a road side hazard due to the new structure.   

Client Decision: 

The signal box will now remain in its existing location and it has been identified by the designer that a 
barrier is not required. The view is that no infrastructure that would be a road side hazard due to the 
new infrastructure. 
 
There is no stormwater discharging into the rail corridor, the tree pits and swales all sit within Auckland 
Council park land, which will transfer to the road corridor as part of this project. 

Action taken: 

No action required. 
 

Extg reserve fencing 

Kiwirail infrastructure  
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2.2.2 Headlight glare        Minor 
Train headlights are very bright.  Drivers using the new road at night, will suffer from train headlight 
glare, which is likely to result in temporary blindness.  The older one is, the longer it takes to recover 
from glare. For example, a 55 year old takes eight times longer to recover from glare than a 16-year-
old. (https://www.aaafoundation.org/sites/default/files/HeadlightGlareBrochure.pdf). 

The one-way chicanes will provide a slower calmed speed environment, thus reducing the risk of death 
or serious injury should a crash occur. 

Trains on this section of track are frequent and it is very likely that drivers on the new road will suffer 
from headlight glare from trains.   

Train drivers may also be affected by vehicle headlight glare, however their seating position is higher 
and their vehicle is on tracks and as such, this is unlikely to result in a safety issue for the train driver. 

Recommendation 
Provide screening alongside the new road to prevent train headlight glare affecting road user’s night 
vision.  

Frequency Rating:  Occasional Severity Rating: Unlikely 

Designer Response: 

Fencing between the new roadway and rail corridor is proposed.  Impermeable screening is not 
proposed at this location. 

Safety Engineer 

Agree with the auditor, the current designer’s response does not provide a recommendation on how to 
eliminate the issue identified.  It is also recommended that this matter be addressed as part of the 
project, rather than reassessing the situation post construction. 

Client Decision: 

The designer has re-looked at headlights in more detail and have found that this is only an issue 
where the train and car are facing each other.  Cars and trains will be parallel for most of the roadway, 
while around the curve and the bridge the cars are at a higher level.  Therefore, this is an issue for a 
short stretch around the southern-most chicane.  To mitigate this we intend to extend 2m high timber 
fencing for the full length rather than switching from wire-mesh fencing to timber fencing and back.  

Action taken: 

Design includes extension of 2m high timber fencing for the full length between road and rail corridor. 
 

2.3 Existing trees to remain on Cowie Street   Moderate 
OPUS have advised the RSAT that agreements are in place, for the Poplar tree at the east end of Cowie 
Street to remain.  A one-way chicane is located within the carriageway immediately adjacent to the tree 
and to the south.  A boardwalk connects the concrete footpath that runs to the north of the tree. 

The tree is a large specimen with a significant spread.  Rule of thumb, is that the roots of a tree extend 
out as far as the tree’s drip line and a yellow circle is indicated on the plans that is assumed to be the 
drip line.  This locates the tree’s roots under the new carriageway and extending into the car park of 9A 
Cowie Street.  Construction of the road over the tree roots will present some difficulties and roots are 
likely to be damaged and severed, with the potential that the tree will die.  Constant traffic over the tree 
roots may also result in the tree dying and damage to the pavement, over time. 

It is well documented that Poplar trees have resulted in structural damage through dewatering as they 
are a high water demand tree.  The Poplar tree results in a high risk of damage to the new infrastructure 

https://www.aaafoundation.org/sites/default/files/HeadlightGlareBrochure.pdf
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over time and costly repairs and maintenance of road and stormwater infrastructure with the resulting 
temporary traffic management and related safety implications. 

The tree is a solid road side hazard that may cause death or serious injury should a vehicle collide with 
it. 

It is deciduous and its leaves will create a slippery surface on the road especially during wet autumn 
conditions and will block stormwater grates resulting in localised flooding and reduced surface skid 
resistance.  

A Totara tree is located uphill of the Poplar tree on Cowie Street on the same side of the road, which 
creates a solid road side hazard.  There are also recorded instances of Totara trees causing damage to 
infrastructure and the Totara tree’s drip line is shown extending over the carriageway.  

Recommendation 
Remove existing trees with roots that extend under the proposed carriageway, that are likely to cause 
ongoing maintenance and infrastructure damage issues.  

 

Frequency Rating:  Occasional  Severity Rating: Likely 

Designer Response: 

Retention of the aforementioned Poplar forms part of the project scope as set out in the Resource 
Consent and Notice of Requirement documentation, and the subsequent Environment Court 
settlement.  
The anticipated maintenance issues associated with retention of the Poplar have been noted by the 
project team and Auckland Transport. 

Safety Engineer 

It is recommended that Project Team to highlight the issues with asset and maintenance team for their 
inputs. 

Client Decision: 

As per Designer Response. In addition, the Totara tree identified is intended to be removed. 

Action taken: 

Existing poplar remaining on Cowie St and issues noted above provided to the AT Asset Maintenance 
team for design input. 

 

2.4 Barrier protection       Moderate 
The RSAT understand that TL 5 barrier is to be installed on the bend at the bottom of the Cowie Street 
extension.  Road side barrier is not designed for the likely angle of impact at which a vehicle will hit the 
barrier, if it were to lose control on the Cowie Street downhill grade of 12%.  The RSAT considers that 
the angle of impact will be greater than 25 degrees. Refer to the NZTA M23 notes and table 1 which is 
reproduced below: 
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Figure 3:  Table 1 from NZTA M23 Notes: 2009 

 
Should such an incident occur, depending on the speed of impact, a vehicle may go through the barrier 
over the footpath and potentially into the reserve.  The possibility of this occurring is increased when 
considered in conjunction with the skid resistance issue of wet leaves in item 2.3 above.   

The speed of impact and cross fall of the carriageway should also be considered.  Information on the 
speed environment and the likely cross section of the proposal has been requested from OPUS but at 
the time of writing the report, had not been received. 

Recommendation 
Confirm that proposed road side barrier design will provide the necessary protection for users when 
considering the geometric design of the corner and the expected speed of vehicles.   

 

Frequency Rating:  Occasional  Severity Rating: Likely 

Designer Response: 

Confirmed.  The barrier design has considered the geometric design, including at the corner.   

Safety Engineer 

It is understood the single direction chicane and the sharp bend might help to reduce speed.  Also 
given that the traffic volume are expected to be low, especially the frequency of large vehicles HCVs, 
therefore level 5 are likely to be adequate. Road safety team recommended the project team to liaise 
with the asset team and have their feedback and inputs in terms of the test level required.  It is also 
recommended that the extension of high friction surfacing and additional signage to provide advance 
warning to encourage drivers to slow down prior mid way down Cowie Street to reduce the potential 
occurrence of loss of control crashes along the corridor. 

Client Decision: 
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The Designer has confirmed the road barrier will provide necessary protection for users. The 
recommended extension of the high friction surfacing will be incorporated in the design. Signage will 
be provided at the bottom of Cowie St, i.e. where the Poplar chicane is located to encourage drivers to 
slow down. 

Action taken: 

Extension of the high friction surfacing will be incorporated in the design. The above provided to the 
AT Asset Maintenance team for design input. 

 

2.5 Sight distance around corner/shy line   Significant 
A dimension has been provided to indicate that the maximum carriageway width on the corner is 7.1m. 
There are no cross sections or details of where the TL 5 barrier is located in relation to the carriageway.  
The barrier will block forward visibility of any hazards below the height of the barrier. 

Drivers “shy” away from barriers that are close to the traffic lane putting opposing vehicles at risk of side 
swiping each other or potentially colliding head on, particularly when the traffic lanes are narrow, as will 
be the case at this site.   

The combination of restricted forward sight distance due to road side barrier and drivers shying away 
from the barrier increases the risk of collision between opposing vehicles on the corner. 

Recommendation 
Confirm that the proposed road side barrier design, the available carriageway width and curve widening 
is designed to enable an 8m rigid truck and a car to pass each other safely on the corner, taking into 
consideration the speed environment, sight lines and shy line requirements.   

 

Frequency Rating:  Common  Severity Rating: Likely 

Designer Response: 

Confirmed that the road and geometric design has considered the sight distance around the corner for 
the speed environment, including effect of the proposed barriers. 

Safety Engineer 

There has been no information being provided on the geometry design and sight distances achieved , 
therefore Road Safety team are unable to comment on this.  Designer needs to confirm and ensure 
there are sufficient traffic calming measures, signage and / or design element in place to encourage a 
safe speed along the route.  Please also ensure forward visibility is being achieved for traffic 
approaching the chicanes, when negotiating the bend. 

Client Decision: 

Designer has confirmed the design is to enable an 8m rigid truck and a car to pass each other safely 
on the corner. Planting has been advised as low shrubs. 

Action taken: 

Documentation provided to Safety Engineer for review. 
 

  



 

 

 
Project 243863  File 243863 - 0000  REP - CC - 0002 Newmarket Option TC1 RSA 1 - Tracking Table Final.docx  22 

August 2017  Revision 1  Page 12 
 

2.6 Chicane by Poplar tree       Minor 
The one way chicane located beside the Poplar tree is on the steepest section of Cowie Street, with a 
proposed vertical grade of 12%.  Approaching drivers should be given guidance as to who gives way.  
If the uphill driver gives way, they are subsequently required to do a hill start.  This may not result in any 
issues for all drivers, but given the steep grade, could be problematic for learner or inexperienced 
drivers, older drivers or drivers of the occasional heavy vehicle.  One lane bridge signs are considered 
appropriate to provide clarity, with the give way approach being downhill. 

Recommendation 
Sign the chicanes beside the Poplar tree as for a one lane bridge with the downhill traffic controlled by 
the “Give Way” so that uphill traffic has right of way.  This provides the added advantage of slowing 
downhill traffic when there is an opposing vehicle.  

 

Frequency Rating:  Occasional  Severity Rating: Unlikely 

Designer Response: 

Noted for consideration. 

Safety Engineer 

Agree with the auditor’s comment.  Current chicane does not assign priority. Therefore, it is 
recommended that the design to be reviewed.  Also, it is recommended that the designer to check the 
advance visibility to determine the priority, as well as providing advance warning signage and 
roadmarking on the approaches. 

Client Decision: 

Designer to include recommendation in the design. 

Action taken: 

Designer to include recommendation in the design. 
 

2.7 Visibility from 9a Cowie Street      Comment 
Due to the minimal amount of detail at Preliminary Design stage it is not clear to the RSAT what sight 
distances are available of uphill traffic, from the exit to 9A Cowie Street car park.  Ensure that safe sight 
distances are achieved at the 9A Cowie Street access to minimise conflict between exiting traffic and 
uphill Cowie Street traffic. 

2.8 Visibility when exiting Cowie Street     Minor 
At the intersection of Cowie Street and Parnell Road, when looking right towards Parnell Rise, visibility 
is restricted by vehicles parked on street.  This is an existing situation.  With the increase in traffic on 
Cowie Street consideration should be given to removing the on-street car parking to provide clear 
visibility to the right for exiting drivers.  

Recommendation 
Monitor the operation of the intersection of Cowie Street and Parnell Road and remove on street parking 
if a safety issue is identified relating to restricted visibility to the right when exiting Cowie Street. 
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Frequency Rating:  Infrequent  Severity Rating: Unlikely 

Designer Response: 

Noted.  For AT review and consideration. 

Safety Engineer 

Agree with the designer’s response. 

Client Decision: 

AT Safety Engineer to provide recommendation 

Action taken: 

Sent to AT Safety Engineer for recommendation. 
 

2.9 Road geometry 

2.9.1 Vertical grade on Cowie Street      Moderate 
The Cowie Street extension across the rail line is on a 12% grade.  In discussion with OPUS, they 
advised the RSAT that they were unable to reduce the grade due to design constraints. 

The steep grade will likely result in higher downhill speeds and approach speed to the acute corner than 
the design speed for the corner.  Even though a high friction surface is proposed, there is a risk of loss 
of control crashes on the corner.  This risk will be increased when the surface is wet, slippery with leaves 
and if blockage of the catch pit results in surface flooding.  The preliminary plans suggest that the corner 
may have reverse cross fall which will further increase the risk of loss of control crashes.  Vehicles may 
be breaking heavily prior to the high friction surfacing. 

Recommendation 
Extend the high friction surfacing uphill to ensure that it covers the area where vehicle breaking will be 
occurring.  This may result in extending the high friction surfacing uphill of the chicane to include the 
area where breaking will occur when vehicles are giving way to uphill traffic. 

Consider options for maintaining a low speed environment such as a lower legal speed limit of 30km/h. 

 

Frequency Rating:  Occasional  Severity Rating: Likely 

Designer Response: 

Noted.  Extension of the high-friction surfacing uphill is being considered.   
Please note that the cross-fall on the corner are to the inside of the bend. 

Safety Engineer 

Agree with auditor’s recommendation to consider both extending the high friction grip surfacing as well 
as options to maintain and to encourage low speed along the corridor.   

Client Decision: 

Designer to include recommendation within design. 

Action taken: 

Designer to extend the high friction grip surfacing. 
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2.9.2 Road cross sections        Moderate 
Information has not been provided on the road cross section.  Of concern is the stormwater collection 
and disposal.  The plans indicate that the stormwater collection location for the steep downhill section 
of Cowie Street, is on the outside of the acute bend.  This suggests that the road has a single direction 
cross fall to the north and the cross fall on the corner is to the outside of the bend resulting in a reverse 
camber.  A reverse camber will impact on the design speed of the corner and may contribute to the risk 
of loss of control crashes discussed in 2.9.1 above.  

Recommendation 
Ensure that the above factors are consider at detailed design stage to minimise the crash risk.  

 

Frequency Rating:  Occasional Severity Rating: Likely 

Designer Response: 

We confirm that the cross-fall on the corner is to the inside of the bend. 

Safety Engineer 

Designer to confirm if drainage issues have been adequately addressed such that there are no aqua-
planning  

Client Decision: 

Designer has confirmed cross-fall on the corner is to the inside of the bend and the design has 
specifically been carried out to reduce risk of aquaplaning. 

Action taken: 

Designer has specifically carried design to reduce risk of aquaplaning 
 

2.10 High friction surfacing        Comment 
The type of high friction surfacing and the method of application, if not correctly undertaken can result 
in failure of the high friction surface.  Ensure that at detailed design and construction phases, the type 
of surface and method of application is fully specified and monitored to ensure longevity of the treatment 
on the corner. 

Safety Engineer 

Agree with the auditor’s comment.  Please liaise with maintenance team for their inputs. 
Review item provided to maintenance team for design input. 
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3 Audit Statement 
We certify that we have used the available plans, and have examined the specified roads and their 
environment, to identify features of the project we have been asked to look at that could be changed, 
removed or modified in order to improve safety.  The problems identified have been noted in this report. 

Signed: Dated: 31 March 2017 

Ann Fosberry, BE(Civil) NZCE 

Technical Director 
Infrastructure  
Aurecon 

Signed: Dated: 31 March 2017 

Jo Payne, NZCE (Civil) 

Senior Transport Planner 
Aurecon  

Signed: Dated: 31 March 2017 

Sophie Burridge, BE 

Observer 
Aurecon 

Designer Name Moustafa Al-Ani Position Bridge and 
Structures Civil 
Team Leader 
(Opus) 

Signature Date 

Safety Engineer Name Irene Tse Position TL –Road Safety 
Engineering team 

Signature Date 12/06/17 

Project Manager Name Melissa Melrose Position Project Manager 
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Signature Date 27/7/17 

Action Completed Name Position 

Signature Date 

Project Manager to distribute audit report incorporating decision to designer, Safety Audit Team Leader, 
Safety Engineer and project file 

Date:…………………….. 
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“Newmarket Level Crossing – Preliminary Design – Road 
Safety Audit” 7 November 2014 
 

It was identified in the March 2017 Road safety Audit (RSA) that there are items from the November 
2014 RSA that are still applicable to the Newmarket Level Crossing Project.  

Extracts of findings from the 2014 report are included below, with included July 2017 ‘Designer’ and 
‘Action’ responses. 

 
2.1 Sarawia Street - Integration 

Issue: 

The RSAT understands that the design is at preliminary design stage. However, the RSAT has 

identified several safety issues with the integration of the proposal within Sarawai Street. These 

include: 

1. The proposed design is to cul de sac Sarawia Street. However, the design does not yet 

incorporate features to demonstrate this new status as a “No Exit’ road. This will create issues 

for drivers who use the road infrequently. 

2. There are also several existing rail crossing signs and features along Sarawia Street and at 

the level crossing which will be redundant. The proposed design is to remove the existing rail 

crossing. These redundant features and signs will create issues for drivers who use the road 

infrequently. 

3. The proposed design does not yet include appropriate features for a new cul da sac 

termination of Sarawia Street. This is considered a hazard if as the design process develops 

vehicles, pedestrians and cyclist are not appropriately redirected to Cowie Street and this has 

the potential for rail corridor trespass and fatal incidents. 

4. The RSAT is concerned with the lack of safe system self-explaining road traffic engineering 

measures proposed for this road. The proposed changes will create a low speed environment 

but this is not communicated to vehicular users at the Broadway intersection with Sarawia 

Street. For example the proposed design does not incorporate any traffic calming measures. 

This is a safety concern as drivers will be encouraged to travel at a higher speed than the 

designed new environment created by the cul de sac termination of the road. 

5. The design does not propose that when the rail crossing is closed all access across the rail 

lines is eliminated and this included rail maintenance vehicles as any error would have a very 

high consequence. 

Recommendation: 

The RSAT recommends that the design team as the design process develops include: 

1. Provide signage to guide road users with the new “No Exit’ road environment. 
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2. Ensure redundant features of the rail level crossing are appropriately addressed along 

Sarawia Street. 

3. Incorporate an appropriate cul de sac termination and rail corridor access for rail maintenance. 

Provide appropriate visual, geometric and personal security for all users and the local 

community at the new termination within the design. 

4. Incorporate appropriate traffic calming measures within Sarawia Street to provide a selfexplaining 

safe system design within the proposed low speed environment for all road users. 

5. Ensure rail access is secure for all modes of travel and that rail maintenance have secure 

gated access on both sides of the rail tracks. 

 
Risk Moderate – Frequency: Occasional   Severity: Likely 
 

Designer Response: 

Addressed as follows:

1. Signage will be at the top of Sarawia St and Cowie St to indicate new access arrangements. 

2. AT will be removing the portal gantry and other furniture on Sarawia St associated with the 
level crossing  

3. Provided through fencing, gated access on the side, and planting. 

4. No new traffic calming is proposed for Sarawia St  

5. Addressed based on discussions with KiwiRail. 

 

Action taken: 

Designer incorporated recommendations in detailed design completed August 2017. 

 

 
 
2.2 Cowie Street - Integration 
Issue: 

The RSAT understands the design is at preliminary design stage. However, the RSAT has identified 

several safety issues with the proposal for Cowie Street as it integrates with the existing 
transportation 

networks. These include: 

1. The proposal is that Cowie Street will become a new through road that connects with Laxon 

Terrance via a rail overbridged and a new section of road. Road users need to be informed of 

this new road configuration, facilities and the road environment for their respective chosen 

travel mode and destinations within the design. 

 

2. As part of the new configuration, the design is promoting a low speed environment on Cowie 

Street but currently does not include traffic calming measures to achieve this within the 

design proposal. 

3. The proposed design includes rail corridor access for vehicles on the eastern end of the 
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bridge with the access drawn as road connection. The RSAT believes this is a driveway not a 

road as proposed and that at this location pedestrian and cyclist of right of way. 

4. The design includes a 20m radius curve at Station 160 to 190 but the drawing do not 

demonstrate vehicle tracking. 

5. The proposed long section design drawing appears to indicate that the carriageway of the 

new route will be normal camber throughout. This would mean that no super elevation is 

provided on bends and that drainage will be required on both sides of the new carriageway. 

Confirmation from the design team will be needed to ensure safety issues will not arise from 

this design premise within this steeply graded route and that ponding and aquaplaning issues 

will not occur within the Cowie Street extension area. 

6. The proposed design does not tie in the shared use path into the footpath Cowie Street. 

There are also no provisions for pedestrians to cross from Cowie Street footpath (southern 

side to the northern side) 

Recommendation: 

The RSAT recommends that the design team as the design process develops include: 

1. Incorporate the signage and guidance to drivers of the new road function. 

2. The design team should also incorporate appropriate traffic calming measures to promote the 

proposed low speed environment as early as possible preferably near the Cowie Street 

intersection with Broadway and on at least the northern side if the new bridge. 

3. Redesign the rail access as a recessed, gated driveway for the safety of road users and 

design the crossing for pedestrian ad cyclist priority as is legally required. 

4. Vehicle tracking at least at Station 160 to 190 and for the rail access driveway. 

5. The design team’s confirmation that the lack of super elevation as proposed will not resulting 

in ponding and aquaplaning issues for cyclists and vehicles within the Cowie Street 

extension. 

6. The design should tie into the existing footpath facilities and provide a refuge island or similar 

on Cowie Street, preferably close to the start of the shared use path which will provide a safe 

route for pedestrians/cyclists while crossing Cowie Street and link to the proposed single 

sided active facilities. 
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Risk Moderate – Frequency: Occasional   Severity: Likely 
 

Designer Response: 

    As follows: 

1. Signage to be provided. 

2. Chicane provided north of the bridge.  No additional traffic calming is proposed within existing 
Cowie St, although the cobble stones proposed as part of the future 
maintenance/improvement works for Cowie St will provide additional traffic calming. 

3. Adopted. 

4. Confirmed. 

5. Super elevation provided along the bridge and around the curve. 

6. As per below response. 

 

Action taken: 

1 Signage relating to new road will be incorporated into the detailed design completed August 2017.  

2 Traffic calming included in the detailed design in the form of chicanes at 3 locations, and textured 
surfacing at the curve of the new road and entrance to Cowie St from Broadway/Parnell Road.  

3,4 and 5 design adheres to three recommendations. Camber of road now to outside of road curve 
due to extension north of road surface texturing, reducing further aquaplaning concerns.  

6 this recommendation has not been adopted, following the NOR hearing. It was successfully argued 
by objectors to the NOR that a pedestrian refuge at that location is not required. Council’s traffic 
engineering adviser agreed with the objectors’ argument, and AT agreed to remove the pedestrian 
refuge. This means no loss of public parking on Cowie Street. 

 

 
 
2.4 Fall and electrification hazard 
Issue: 

The design team for this proposal explained at this stage they have not proposed safety measures on 

the bridge to protect the cyclists or pedestrians from the fall hazard or the electrification hazard. 

The proposed TL-4 rigid barrier design is for vehicles and is 810mm high which is inadequate in 

protecting pedestrians and cyclists and would have no effect on protection for the electrification 

hazard. 

These are considered significant hazard that the design must address for the safety of the public. A 

number of approved solutions are available for implementation such as examples depicted in Figure 2 

and 3 below. 

A further concern is that of self-harm. Some seven to nine people per month in New Zealand die in 

self-harm situations with some fifty attempts per month. Many of these self-harm incidents involve rail 

trespass and fall from bridges. 

Recommendation: 

That the design team at the next phase of the design process incorporate: 
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Anti-throw screens protection on both sides of the new bridge and / TL4 barrier with hand 

railings at least as fall protection and electrification protection measures within the design 

proposal. 

Or incorporate the fall, electrification and self-harm solution into the bridge design 

 
Risk Significant – Frequency: Common  Severity: Likely 

Designer Response: 

   
TL5 barriers with hand rails are included in the August 2017 detailed design. The design allows 
sufficient clearance above the rail overhead line equipment that electrical safety bridge screening is 
not required by KiwiRail’s design standards. 

Action taken: 

As above. 

 
 
2.7 Transition area on Cowie Street 
Issue: 

The proposal is that pedestrian facility be provided on the bridge onto the eastern side only 

consequently pedestrians from the south side of Cowie Street are required to cross Cowie Street at 

the bridge with the transitional area of the Cowie Street carriageway narrowing down to the two lane 

bridge carriageway. 

This transition location lacks channelisation and does not promote the low speed environment 

proposed which could lead to confusion and speed relation crashes on this steeply downhill section of 

Cowie Street and the new bridge carriageway. 

Recommendation: 

That the design team include a pedestrian refuge facility within the transition area. This will provide 

facility for pedestrian and inexperienced cyclist and to enhance channelisation for vehicular traffic 

while also promoting the proposed low speed environment. 

 
Risk Moderate – Frequency: Occasional  Severity: Likely 
 

Designer Response: 

   
Same response as to point 6 from 2.2 

Action taken: 

As above. This recommendation has not been adopted, following the NOR hearing. It was 
successfully argued by objectors to the NOR that a pedestrian refuge at that location is not required. 
Council’s traffic engineering adviser agreed with the objectors’ argument, and AT agreed to remove 
the pedestrian refuge. This means no loss of public parking on Cowie Street. 
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2.8 Lighting on the bridge 
Issue: 

The RSAT understands that the design is at preliminary design stage. The RSAT was not presented 

with street lighting drawings on the bridge as part of the RSA. 

Road bridges that incorporate multi modal facility, if no street lighting is proposed, are considered to 

be hazardous at night for vulnerable uses within this urban area in terms of personal security. 

Recommendation: 

That the design team incorporate a street lighting design at the next design phase and that special 

emphasis for pedestrians and cyclists using the shared use path along the new bridge be provided for 

within the proposal. 

 
Risk Moderate – Frequency: Common  Severity: Unlikely 

Designer Response: 

   
Lighting design completed to AT design requirements. 

Action taken: 

Designer incorporated recommendations in detailed design completed August 2017. 

 
2.9 Street lighting on Sarawia and Cowie streets 
Issue: 

The RSAT understands that the design is at preliminary design stage. The RSAT was not presented 

with street lighting drawings as part of this RSA. 

During the site visit, the RSAT identified limited street lighting facility on Sarawia Street and Cowie 

Street. Only one street light is currently located at what will be the proposed cul de sac at Sarawia 

Street. 

The RSAT is concerned with the lack of existing street lighting within both streets and at what will be 

the proposed cul de sac. The design should comply with ATCOP requirements and provide adequate 

street lighting to ensure all transport modes can safely operate and pedestrian safety is not 

compromised at these locations. 

Recommendation: 

That the design team at the next design phase provide appropriate street lighting design at Sarawia 

Street, Cowie Street and Cowie Street to Laxon Terrace extension for safety auditing. 
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Risk Minor – Frequency: Infrequent  Severity: Unlikely 

Designer Response: 

Lighting design has been completed for existing Cowie St as well as the new roadway.  No lighting 
design has been completed for Sarawia St as no changes to lighting are proposed at this location. 

Action taken: 

Designer incorporated recommendations in detailed design completed August 2017 EXCEPT 
additional lighting will now be provided over the length of Cowie Street, including areas outside of the 
project scope, following mediation with the Cowie Street Residents Association over their appeal to 
the Environment Court. No lighting design has been completed for Sarawia St as no changes to 
lighting are proposed at this location. 

 
 
2.10 Bridge barrier kerbs 
Issue: 

The RSAT has identified that the design team is proposing standard (which are effectively vehicle 

mountable) kerbs on the new bridge. This is a deviation from national standards for bridges. 

Vulnerable users that use the proposed footpath on the bridge have very little protection from any 

errant vehicle under this design proposal. 

Recommendation: 

That the design team incorporate barrier kerbs or similar a similar design which provides protection 
for vulnerable users using the shared use path on the bridge. 

 
Risk Significant – Frequency: Occasional  Severity: Very Likely 

Designer Response: 

Vertical kerbs of 100mm height are provided across the bridge.  Please note that current design 
standards (NZTA Bridge Manual v3.2) prohibit the use of barrier kerbs on new structures. 

 

Action taken: 

The option progressed to detailed design in August 2017 includes bridge barrier kerbs to standard 
requirements. 

 
2.11 Landscaping 
Issue: 

The RSAT during the site visit identified several street trees along Cowie Street and Sarawia Street 

that are over hanging onto the carriageway, restricting visibility at driveways and in some places were 

needed to assist drivers to identify the self-explaining low speed environment proposed in the design. 

See figures 7 and 8 below. 

The RSAT is concerned that existing trees will need vegetation management and a proposed 

maintenance plan. It is well known that significantly reductions street lighting along the both the roads 

due to vegetation compromise pedestrians/cyclists and drivers safety, while environmental 

management can enhance personal security and safety for all road users. 
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Recommendation: 

That the design team at the next phase of the design process with Auckland Transport include 

landscaping design for at least Cowie Street and Sarawia Street to assist with visibility constraints and 

promotion of this proposed low speed environment. 

 
Risk Minor – Frequency: Infrequent  Severity: Unlikely 

Designer Response: 

Low-level planting is proposed where visibility is a concern.  New/replacement street trees have been 
placed with sufficient offset from driveways to comply with AT/AC requirements. 

Action taken: 

Incorporated in design as above. 

 
2.12 Construction Staging 
Issue: 

The RSAT understands the design is at preliminary design stage. The RSAT was not presented with 

the design team’s framework of how the construction would be implemented while retaining local 

community, visitor, rail service and optimising construction traffic efforts. 

Today transport accessibility is critical for the economy, employment, recreation and the environment 

for communities within the global economy. The design team should consider the practicality of 

constructing this design proposed safely as early as is practical to enable unsafe options to be 

discarded. This also has the advantage of enabling the design team and Auckland Transport to 

identify what safety concerns are likely to eventuate along this route while the upgrade is being 

implemented and enable design innovation to mitigate risk area for the safety of users. 

During the site visit, the RSAT identified electrical cables crossing Cowie Street which have a low 

height clearance. See figure 9 below. This potentially creates a significant issue during construction 

when for example large vehicles or large pre cast concrete beams are design for installation within the 

project area and impacts on safe methodologies for construction activities. 

Recommendation: 

That the design team at the next design phase establish an indicative construction temporary traffic 

management and control plan for the project implementation which will minimise disruption and 
ensure safety is not compromised during implementation. 

 
Risk Moderate – Frequency: Infrequent  Severity: Very Likely 

Designer Response: 

Requires finalisation of CTMP by contractor. 

 

Action taken: 

TMP to pick up 

 



24-July-2017 
 

Additional Responses to November 2014 RSA – Newmarket Level Crossing Project 
 

Page 9 of 9 
 

2.13 Drainage 
Issue: 

The RSAT was not issued with any proposed drainage plans for this RSA. The RSAT is concerned 

that drainage for the proposed design within this steeply graded of Cowie Street, Sarawai Street and 

the railway reserve is a significant safety issues for all users during Auckland’s cyclonic regular rain 

events. The design proposal does not show how surface flow will be captured before the bridge or at 
the cul de sac on Sarawai Street. Surface flow could potentially become a significant hazard 

(aquaplaning) and cause loss of control crashes across modes. 

Recommendation: 

That at the next phase of the design process the design team develops drainage proposal plans so 

that the designs safety can be independently audited. 

Risk Significant – Frequency: Occassional  Severity: Very Likely 

Designer Response: 

Drainage and stormwater design has now been completed, with catch-pits located at the bridge 
approaches and stormwater conveyed within the channels on the bridge and carried across in a 
stormwater pipe. 

 

Action taken: 

As above. This has also been reviewed and responded to in section 2.9.2 in the 2017 RSA. 
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