
 

 

D 

 Speed Limits along Airport to Botany 
Mass Rapid Transit Corridor  



 

 

Appendix D 

Speed Limits along Airport to Botany Mass Rapid 

Transit Corridor 
 









 

 

Project 502334  File 502334-7000-TEC-KK-0040.docx  11/03/2021  Final  Page 4 

speeds. The Draft Framework emphasises the importance of identifying what the place function and 

built form will be in the future and what step changes might be occurring, taking the modal priorities and 

potential modal conflicts into account. In identifying this movement form and function, consideration is 

given to several aspects including the current environment (speed limits and KiwiRAP road safety 

information), physical speed models, and the modal network and pedestrian accessibility.  Each of these 

is now explored with a focus on how they effect, and can be supported by, changes to the speed limits. 

2 Current environment 

This section details the current environment along the A2B corridor in terms of the road classification, 

posted speed limits and current speed data, and the road safety aspects based on KiwiRAP. 

2.1 Speed data 

The posted speed limits and operating speeds along the A2B corridor vary extensively. 

 

Figure 3 summarises the current speed environment identifying the existing posted speed limits along 

the corridor and the actual design speed. A large portion of the Te Irirangi Drive section of the corridor 

is currently posted 80km/h.  
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Figure 3: This image illustrators what speeds the corridor was originally designed for versus what speeds 
are presently posted along the corridor  

 

 

 

 

 

 

Table 2 below summarises the current speed count data provided by Auckland Transport at various 

points along the A2B corridor, a map showing the locations of these traffic counts is included in 

Attachment 1 to this technical note. The speed data shows that there is a disconnect between the current 

posted speed limits and the speeds vehicles are actually travelling in various sections along the corridor. 

These anomalies have been highlighted in bold italics in the table. As can be seen in  
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Figure 4:  Google Street View Image captured October 2018 showing where the posted speed limit on Te 

Irirangi Road changes from 80km/h to 60km/h at Whetstone Road 

2.2 Road safety 

When considering speed limits and speed management it is essential to consider the road safety 

environment. KiwiRAP provides a useful tool to understand the current road safety environment along 

the A2B corridor. Both collective risk and personal risk can be explored through KiwiRAP.  

As shown in Figure 5, large portions of the A2B corridor have a medium high Collective Risk, particularly 

Te Irirangi Drive and Puhinui Road. This indicates that infrastructure improvements and potentially 

changes to the speed limits are needed to improve safety along these sections of the corridor.  

 
Figure 5: Collective Risk - urban corridor risk levels along the A2B corridor 

 
Figure 6 shows the Personal Risk along the A2B corridor and indicates that the majority of the corridor 

has a medium Personal Risk. Personal Risk considers the traffic volumes as well, unlike Collective Risk 
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and shows the likelihood of a driver, on average, being involved in a fatal or serious crash. Infrastructure 

improvements alone are unlikely to be effective in mitigating this type of risk; therefore exploring options 

for safe road use and safe speeds is advisable.  

 

Figure 6: Personal Risk - urban corridor risk levels along the A2B corridor 

3 Travel time estimates along the A2B corridor 

The A2B runtime model took into consideration the following inputs and constraints: 

1. Road segments (lengths, top speeds and acceleration/deacceleration rates) 

2. Stations (location, likelihood of stopping and the expected dwell time) 

3. Intersections (cycle time, random arrival time, phasing and whether signal priority is given to 

A2B) 

The model found that the difference between running the line with a speed limit of 80km/h or 50km/h 

differed by only a few minutes, due to the amount of time spent accelerating/decelerating around stations 

and intersections. The model compared travel time estimates for A2B without signal priority and with 

signal priority at 50km/h and at 80km/h and compared these estimates to existing car travel times on 

the corridor, and bus travel times on equivalent corridors. The model found that when comparing speed 

limits of 50km/h with 80km/h, maximum and minimum travel time only differed by a couple of minutes – 

this small effect of differing speed limits was observed both with and without signal priority for A2B.  
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The effect of providing signal priority, on the other hand, is significant: with no signal priority the 

maximum travel time for a 80km/h posted speed was found to be 48 minutes, whereas if signal priority 

is provided the maximum travel time with a 80km/h was only 33 minutes. This is primarily due to the 

reduction in the instances of having to decelerate and accelerate again for red signals at intersections.  

Note: the output of the model was a distribution of travel times and no congestion was applied to travel 

speeds. 

 

Figure 7: The A2B MRT runtime model results  

The runtime model was also sensitivity tested on general traffic, by modelling the effect on travel times 

from the Airport to Botany and from Manukau to Botany, assuming no congestion, to understand the 

implications of altered speed limits alone on travel times. Even for journeys as long as the Airport to 

Botany (along the A2B corridor – an 18km route), the median travel time on uncongested roads is just 

3 minutes slower with a maximum speed of 50km/h compared to the existing speed limits. 

4 Change of form and function for Airport to Botany  

A2B will shift the function of roads along its corridor from moving the private vehicle to providing overall 

access, choice and equity to users by enabling modes other than the private vehicle. With the A2B MRT 

the function will change to cater for a range of: 

◼ Safe and equitable transport choices 

◼ Infrastructure for people of all ages and abilities 

◼ Support urban regeneration 

◼ Minimise negative impacts on the environment 

This project completely changes what this corridor’s role and function is in the transport network and 

has implications for the adjacent roads as well. The management of speed is a key element of achieving 

this new function.  

4.1 Changes along the corridor 

The MRT will predominantly run down the centre of the A2B corridor, as outlined in the 502334-7000-

TEC-KK-0030 (RTC Placement Technical Note). Further, this project proposes to install active mode 

infrastructure along either side of the corridor, please refer to technical note 502334-7000-TEC-KK-0022 

for the Rationale and Design Principles for Active Modes and 502334-7000-REP-JJ-0024 for the Design 

Philosophy Statement. This will significantly change the cross section of the corridor and the interactions 

along it.  

For example, currently the majority of Te Irirangi Drive has a central solid median with grass and trees 

and footpaths are mostly buffered from the roadside. This both supports the current 80km/h speed limit 

and encourages high speeds as drivers are separated both from opposing traffic and interactions with 

active modes. In places where the solid median is smaller and there are immediately adjacent footpaths, 
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like the northern part of Te Irirangi Drive near Botany Town Centre, the operating speeds are already 

lower than the posted speed limit, as demonstrated in  

 

 

 

 

 

Table 2. This indicates that vehicle speeds are influenced by the cross section irrespective of the posted 

speed limit, something well established and outlined in the NZ Transport Agency Speed Management 

Guide 2016.  

Along with the change in the form of the corridor, its use will also change. With multiple stations along 

the route, station access is a crucial element of the project. Public transport journeys are made up of 

several trip legs, mostly starting and/or finishing with some distance of active transport to connect 

between the origin/destination and the public transport stops. Vehicle speed is commonly a factor in 

people choosing to walk and cycle to stations, as it affects their comfort and perceptions of safety; 

therefore, speed management should be considered on key roads used by people accessing each 

station. It is generally assumed that people will walk up to 1km and cycle up to 3km to a rapid transit 

stop. Enabling walking and cycling to each station is important along the corridor and the large overlap 

between the multiple stations gives weight to why quality walking and cycling facilities are proposed to 

be continuous along the route. Given these proposed changes it is recommended that: 

◼ Arterial routes that are important for access to stations will have posted speed limits of 50km/h. 

◼ Internal town centre roads, areas close to the stations and neighbourhood areas through which active 

modes are being prioritised will have posted speed limits of 30km/h or less. 

5 Setting speed limits 

The NZ Transport Agency undertook a major overhaul of the speed limits setting process between 2016 

and 2019. The new approach to speed management focused on having a consistent and evidence-

based approach supported by community engagement and “better conversations of road risk”. This 

resulted in the 2016 Speed Management Guide and associated Infrastructure Risk Rating (IRR) Manual 

and subsequent changes to the Land Transport Setting of Speed Limits Rule which was revised in 2017 

and amended recently in 2019. All of these changes were as a result of the Safer Speeds Programme. 

Collectively these changes are in recognition of the fact that the previous speed limit processes were 

insufficient to address the fact that speed is still a significant contributor to the road toll.  

The proposed speed limit changes outlined in this technical note will need to go through the processes 

set out in the legislation. This includes assessing the road environment in terms of geometry, side 

hazards, lane widths, traffic volumes etc. and undertaking extensive consultation with the communities 

affected. To support a reduction in the posted speed limits, as proposed in this technical note, the design 

elements along the A2B corridor need to encourage lower speeds. As outlined previously, the cross 

section of the corridor will significantly alter, and the proposed speed limit changes should be considered 

in light of the future corridor design.  

Further, the Government Policy Statement (GPS) on land transport 2018/19 – 2027/28 that took effect 

on 1 July 2018 and the recently closed discussion document on the Road to Zero: A new road safety 

strategy for New Zealand both recognise the importance of appropriate speed management and lower 

urban speed limits. Additional details are outlined in Attachment 2.  

Given the wider national scale change in approach to speed management and the changes to the form 

and function of this corridor, it is proposed that the maximum posted speed limit along the corridor be 

50km/h. There are a number of benefits associated with this proposal as outlined in Table 3 below. 
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◼ Wando Lane 

◼ Sheddings Lane  

◼ Gransna Lane 

◼ Cratloe Lane 

◼ Aaronville Way 

◼ Kellaway Drive 

◼ Franco Lane 

◼ Marlong Lane 

◼ Leixlep Lane 

7 Summary 

This technical note has outlined why the current posted speed limits need to be reconsidered in the 

context of the changes the A2B project will introduce both in form and function, and the wider national 

approach to the setting of speeds and road safety approach. The following points summarise how the 

proposed speed limits along the corridor align with and support the investment objectives of the A2B 

project. 

 

◼ More equitable access and travel choices to jobs, learning, cultural and social activities in the south 

and East of Auckland 

− Equitable access (fair and impartial access) for all transport modes can include making existing 

dominating modes (like the private vehicle) slightly less convenient, in favour of making other 

modes more convenient.  

− Equitable access will be aiming to ensure the facilities provided by this project are safe, 

comfortable and can be used by anyone in the population. Adjacent vehicles travelling at high 

speeds can make streets uncomfortable for walking, and therefore people may forgo a walking 

trip, which would not be appropriate under goals of equitable access.  

− Supporting active mode infrastructure to bring people to the stations and move them around the 

corridor communities requires lower speeds to provide a safe operating environment. 

◼ Reliable and resilient transport system in south and east Auckland that is easy to use 

− Travel time – clear and consistent speed limits create a more stable environment rather than large 

speed differentials between connecting roads.  

− Travel time reliability – slower speeds are typically more consistent and therefore reduce overall 

variability on travel times.  

◼ Economic potential and opportunity increased for all 

− The attractiveness of a place to live will be directly affected by the speed at which 

adjacent vehicles are travelling, higher speed roads create higher levels of severance both 

physically and perceptually.  

− Attractive streets are where people want to spend time and money - attractive roads are not 

expressways, they are places where people feel safe and comfortable. The project needs to 

create walking environments which feel safe, comfortable and enjoyable to enjoy people to spend 

time at destinations along the corridor.  
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◼ Local Taonga enhanced 

− Lower speed environments are more conducive to travel by active modes, which in turn reduces 

overall air emissions from transport.  

◼ Healthier and safer people 

− Walking access to the stations will be improved by infrastructure and lower speeds making it safer 

and creating better amenity, therefore encouraging more people to walk. 

− Extent of local walking and cycling connections is in part dependent on lower speeds on suitable 

roads such at the bicycle streets parallel to Te Irirangi Drive. 
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Attachment 1: Speed Data Count Locations 
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Attachment 2: National Strategic and Policy Context 

Slow speed objectives relate to Vision Zero (AT and Government policy concern) and the Government 

Policy Statement. 

Road to Zero  

Road to Zero is based on the Vision Zero concept, which, believes that road design should be centred 

around ethics that say no one should die or be seriously injured on the roads. Vision Zero is enabled by 

principles of systematic safety. Our present system of safety in New Zealand may be concerned as 

reactive safety, that is we identify and fix black spots where an unusually large amount of crashes 

occurs. Systematic safety is the alternative to reactive safety, systematic safety is about 

eliminating the opportunities that create high crash and injury risk and designing the whole road network 

to be forgiving. A key element of creating a forgiving road network is speed management. 

The alignment of A2B speed management and the Government Policy Statement Strategic 
Priorities  

Speed reduction helps Airport to Botany better achieve the following GPS strategic priorities: 

◼ Safety 

− Slower speeds reduce crash frequency and severity. 

◼ Access 

− Perception of safety and access to other modes increases with slower speed which improves 

access to economic and social opportunities. Studies have shown that levels of walking and 

cycling increase on lower speed streets. The most common barrier to cycling is fear of traffic 

speeds and volumes. Slow streets give people more choice on how they move.  

− Reduced speed is expected to reduce community severance (caused by both high-speed and 

high traffic volume roads). 

− If slower speeds increase the chance of walking and cycling, then better economic outcomes may 

be achieved due to the fact that pedestrians and cyclists have been found to spend more money. 

◼ Environment 

− Slower posted speeds reduce the need to accelerate and decelerate up to and down from the 

posted speed - fewer ‘bursts’ of acceleration/deceleration with associated air and noise pollution. 

− If slower speeds encourages replacing car trips with walking and cycling, physical activity and air 

quality can increase, and road crash deaths and injuries and community severance can decrease. 
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− The footpath should be continuous across the bicycle street and the footpath alongside the rest 

of the corridor. 

− The design of these accesses will be carefully considered to be safe for the cars and bicycles 

using the local streets, as well as for pedestrians need to cross the entry and exit points.  

Existing parallel local access streets that should be redesigned to promote the new function of these 

streets as bicycle streets: 

◼ Leixlep Lane: entrance will be closed but exit onto Te Irirangi Drive will remain open 

◼ Aaronville Way: entrance and exit will be closed from Te Irirangi Drive 

◼ Kellaway Drive: entrance and exit will be closed from Te Irirangi Drive 

◼ Gransna Lane: entrance and exit will remain open in its current form 

◼ Sheddings Lane: entrance will be closed but exit onto Te Irirangi will remain open 

◼ Wando Lane: entrance and exit will remain open in its current form 

◼ Shingleton Lane: entrance will be closed but exit onto Te Irirangi will remain open 

◼ Moravale Lane: entrance will be closed but exit onto Te Irirangi will remain open 

◼ 203-213 Te Irirangi Drive: entrance and exit will remain open in its current form 

Locations where the opportunity has been identified for creating new bicycle streets are: 

◼ Te Irirangi Drive, between Belinda Avenue and Dawson Road (both sides of road) 

◼ Te Irirangi Drive, between Dawson Road and Boundary Road (west side only) 

◼ Te Irirangi Drive, between Boundary Road and the SH1 off ramp (both sides of road) 

◼ Puhinui Road, between Lambie Drive and Puhinui Station (both sides of road) 

◼ Puhinui Road, between Puhinui Station and Wyllie Road (north side only) 

◼ Puhinui Road between 262 Puhinui Road and Vision Place (south side only) 
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Figure 1: Moravale Lane: example of existing parallel local access street alongside Te Irirangi Drive 
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2 FACTORS INFLUENCING DESIGN 

2.1 Service requirements 

The new ramp structure is required to provide 2 No. 3.5m wide RTC lanes, 2 No. 1.0m wide shoulder, 

for a total width of 9m. The design traffic speed for the road would be 50km/h.  

The ramp leads up to the elevated platform over the railway. The platform is required to provide same 

RTC lanes, and 2 No. 5m footpath for users getting on and off the vehicles, and all associated 

drainage channels requirement for a total width of 18m. 

The ramp will span across the local road intersection with Kederdine Rd on the western side of the 

railway, and with Cambridge Terrance on the eastern side.  

2.2 Geometrics (vertical and horizontal alignment) 

The road geometrics has been designed as part of a road alignment investigation stage. Over the 

bridge, it can be summarised below: 

◼ Design Speed = 50km/h 

◼ Horizontal Alignment: mostly straight but has a reversed curve of 500m radius western side of the 

platform, and another reversed curve of 200m radius eastern side. 

◼ Vertical Alignment: maximum 5% longitudinal grade at ramps, and flat at the platform.  

◼ Cross fall = 3% 

2.3 Foundation (Subsurface) Conditions 

Ground investigations have been carried out at the existing Puhinui station for the design of the bus-

rail Interchange, and this information has been adopted for the proposed new ramp structure. The 

following is extracted from the Geotechnical Interpretive Report (504124-1000-REP-GG-0006) for the 

interchange: 

“The natural site stratigraphy comprises three main geological units, Auckland volcanic field ash 

overlying Puketoke Formation alluvial soils comprising interbedded silts and sands and some peat, all 

underlain by Kaawa Formation dense sands and sandstone”. 

Refer figure below for graphical representation of the soil layers. Based on the Puhinui investigations, 

competent bearing strata (Kawaa Formation rock) is expected to be encountered from an elevation of -

2m RL (on the order of 22m below ground level). The underlying Kawaa Formation rock is expected to 

generally consist of highly weathered sandstone with UCS on the order of 1MPa. Interbedded layers of 

completely weathered, organic siltstone (lignite) with CPT qc values on the order of 30MPa and up to 

1m thick are likely to be present within the rock mass and will affect pile capacities. Any pile toe should 

not be founded within the organic siltstone and if the toe is founded within two pile diameters of the 

layer, consideration should be given to lowering the pile base capacity. 
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Figure 3: Geological layers at Punihui Interchange (from IFC drawings) 

Based on the investigations at Puhinui Station, sandy layers within the Tauranga Group alluvium are 

expected to be encountered at the site and are likely to be susceptible to liquefaction under strong 

earthquake shaking. The liquefaction assessment at the Puhinui Station indicated: 

◼ During a SLS earthquake event, no liquefaction is expected. 

◼ In a ULS earthquake event, indexed settlements in the order of 75mm to 115mm are predicted. 

Ground damage and surface expression is possible. Negative skin friction should be applied in the 

pile design calculations for the soil above 11.0m RL due to settlements of the overlying liquefied 

soils. 

It is understood that the bridge approach will require fill embankments and retaining walls up to 3m in 

height. Due to presence of soft silts, clays, and peat (typically on the order of 1m thick based on 

existing investigations) within the Tauranga Group soils at shallow depth, the fill embankments will be 

potentially susceptible to long-term consolidation and creep settlement. This will require a detailed 

geotechnical investigation and analysis for design.  

2.4 Urban Design Considerations 

The ramp structure is in middle of Puhinui road which has dense residential housing. It will have a 

visual impact on the area and the visually integrate with Puhinui Station and the 

surrounding residential and industrial landuse’ . The span arrangement and structural depth of the 

bridge will be configured to minimise its impact on the environment. 

Urban design opportunities exist to minimise effects on surrounding land uses. The detailed design will 

incorporate the urban design philosophy, the requirements of the Transport Agency Bridge Manual, (in 

particular, the requirements detailed in Section 2.6 and Table 2.5), and “Bridging the Gap” – the 

Transport Agency Urban Design guidelines.   

2.5 Hydrology 

The structure does not cross over any waterway and has no impact on hydrology. 

2.6 Constraints on Span Arrangement 

The new ramp structure has the following constraints to span arrangement and clearances. 
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◼ The ramp spans over local road intersections, and pier columns need to be 1.1m clear from the 

edge of the road, as required by the Transport Agency Bridge Manual. Maximum span length is 

34.6m over the intersection with Cambridge Terrance. 

◼ The platform spans over railway and need to be clear from the rail envelope as per Kiwirail 

requirement, both vertically and horizontally. The rail tracks have horizontal curvature at this 

location, as they transition from typical side by side tracks to being separated by an island platform. 

In the preliminary design report of the Puhinui Interchange, an arrangement of two spans 17m with 

shallow depth structure and a blade pier in the between tracks had been proposed, to satisfy the 

clearance requirements.   

As the ramp will span over roads, a minimum clearance of 6.0m has been adopted from the Transport 

Agency Bridge Manual. This constraint been incorporated into the road geometric design.  

2.7 Constraints on Construction Methods 

The construction of the new ramp structure includes the following constraints on construction methods 

located both above and below the deck level. 

The constraints above deck level include the following; 

◼ Due to the height of the structure, expected span length, and potential limitations on lifting weight 

there will be a requirement to undertake work at heights.  

◼ Due to proximity to electrified railway, careful consideration is required when determining piling and 

lifting methodology for cranage requirements.   

The constraints below the deck level include the following; 

◼ The piling and pier construction works will occur adjacent to the existing roads and the works will 

need to be separated to ensure the safety of road users and construction workers. 

◼ Piling adjacent to railway will need to be carefully managed to avoid imposing settlement of the 

tracks.  

◼ The Hunua No. 4 water transmission pipeline transverses under the railway along Puhinui Road, at 

approximately 2m below ground level. Following constraints would be placed on foundations (taken 

from Detailed Design Report for Puhinui Interchange 504124-1000-REP-CC-0005)  

− Piles, if proposed, are to have 2m horizontal clearance from the face of the pile to face of the 

watermain.  

− Piles within 5m of the watermain are to be drilled and not driven.  

− A works over approval from Watercare is required if within 10m of the transmission main.   

2.8 Constraints on construction materials 

The use of reinforced and prestressed concrete as the primary structural material is recommended for 

the following reasons: 

◼ Concrete, reinforcement, and prestressing strand is readily available in Auckland without significant 

lead times. 

◼ Concrete is highly durable with insignificant or no maintenance, if designed, detailed and 

constructed properly. 

◼ It provides flexibility in that it allows for both in-situ and precast construction methods to be used 
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The materials selected should also be maintenance free where possible for the 100 year design life. 

2.9 Interaction of construction with traffic flows 

In order to construct the new ramp structure, careful interface planning between the design, 

construction methodology, and traffic management is required to minimise disruption to the existing 

Puhinui road and surrounding road traffic and provide safe access to the road users and construction 

personnel. Overnight lane closures, speed restrictions, lane width reductions, and traffic detours off 

peak are some of the traffic management solutions that may be required during pier construction and 

span installation. 

Construction of the elevated platform adjacent and over the railway will require full safety procedure by 

Kiwirail, such as “Lock on, Lock off” and full time Protector on site, as well as careful planning with 

Block of Lines.  

2.10 Site seismic hazard 

The bridge site is in Auckland, where there is relatively low risk of seismic event. The structure would 

be designed to meet the current requirements. 

◼ Importance Level: 3+ 

◼ Seismic Hazard (Z): 0.11 

◼ Return Period: 1/1500 

◼ Return Period Factor (Ru): 1.5 

◼ Near Fault Factor (N,D): 1.0 

◼ Site subsoil class is likely to be Class C. 

It is expected that seismic won’t govern the preliminary design considering the low seismicity at 

Auckland.  

2.11 Environmental considerations and constraints 

The overall bridge configuration will be designed to ensure minimal environmental impact. This will be 

done by maximising the amount of prefabricated materials utilised in construction. Mitigation of noise, 

vibration, and air pollution will be implemented as part of the works.    

3 Description of Preferred Structural Option (Preliminary)  

3.1 Description of structure option 

Initial investigations have identified the preference to a ramp structure and defined the geometric 

alignment. Only a single structural option has been developed at this investigation stage to inform the 

cost estimate. This a basic structural option and has not incorporated any special Urban design. 

The proposed structural configuration for the ramp utilises precast prestressed girders, fully integral 

with piers. The superstructure comprises typically 1.2m deep super-T girders with a 180mm thick deck 

slab, for spans longer than 26.5m. Number of girders varies from 5 no. typically to 7 no. where span 

length exceeds 31m. For shorter spans, shallower 1.0m deep super-T girders is adopted.  

Based on the geotechnical information available from the Puhinui Interchange project, a preliminary 

foundation option has been developed for the proposed design. The foundation comprised of 

reinforced concrete hammerhead headstocks supported by a single 1.5m diameter cast-insitu concrete 

column. The column is supported by single large 2.1m diameter reinforced concrete piles embedded 
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into rock. Vertical and lateral load will be transferred from the span to the foundation by the integral 

connections. 

Similar to the ramp, the elevated platform utilised precast prestressed girders, with deck slab and fully 

integral with piers. The only difference is for the spans over railway, the girders are prestressed 

hollowcore girders, instead of Super-T girders.  

3.2 How the Design Addresses the Factors Influencing the Design  

The proposed structural configuration addresses the design constraints by the following;  

◼ Single pile foundation at ramp piers to be clear from the Huana no. 4 watermain.  

◼ Super-T girders are used to provide enough span length over the local road intersections. 

◼ Hollowcore girders are used over railway to keep the same level as the Puhinui Interchange 

concourse, and still have enough vertical clearance over the track. 

◼ Reinforced concrete will achieve a 100-year design life with minimal maintenance and not require 

in-situ repainting of the corrosion system.      

3.3 Span Arrangements  

The span arrangement has been selected to minimise the different number of span lengths, maintain a 

similar structural depth without significant inefficiencies all while positioning piers within the 

constraints. Eighteen spans are required and from West to East the span arrangement is as follows; 

◼ 3 No. 31m Spans – ramping up along Puhinui Road 

◼ 1 No. 33m Span – Over the Kenderdine Road Intersection 

◼ 1 No. 29m Span  

◼ 2 No. 18m Spans 

◼ 1 No. 26m Span – First span of the platform 

◼ 2 no. 17m Spans – Platform Over the railway 

◼ 1 No. 11m Span – Last span of the platform 

◼ 1 No. 26m Span 

◼ 1 No. 29m Span 

◼ 1 No. 35m Span – Over the Cambridge Terrace Intersection 

◼ 3 No. 31m Spans - ramping down along Puhinui Road 

3.4 Construction Materials and Durability  

For reinforced and prestressed concrete structures, durability will be achieved by appropriate detailing 

and by complying with the concrete grade and requirements of NZS3101:2006.  

All structural steelwork used will be protected against atmospheric corrosion in accordance with the 

Transport Agency ‘Protective Coatings for Steel Bridges’: 2014 and AS/NZS 2312: 2002 ‘Guide to 

Protection of Structural Steel against Atmospheric Corrosion by the Use of Protective Coating’. Local 

environmental effects will be assessed, using AS/NZS 2312 as the base in conjunction with HERA 

Report R4-133:2011 New Zealand Steelwork Corrosion Coatings Guide. This will be limited to the 

barrier rails and secondary steelwork for handrails and balustrades.  
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3.5  Proposed Arrangements for Construction 

A high-level review of the construction methodology is as follows; 

◼ Locate, divert and protect any impacted utilities 

◼ Provide diversions and traffic management to facilitate phased construction and minimise 

disruption 

◼ Establish central site laydown area and individual pier location laydown areas with associated 

access requirements. 

◼ Construct foundations, piers, approach formations, and headstocks. 

◼ Fabricate prestressed concrete girders off-site and transport and assembly on site. 

◼ Lift concrete girders into place. 

◼ Cast in-situ road deck, and associated road hardware. 

◼ Tie in ramp structure to Puhinui Road. 

◼ Demobilise from site and reinstate areas   

3.6 Risks and Hazards Considered 

The risks associated to these works are those that would be expected by and experienced, competent 

contractor. However, special attention is paid to the follow: 

◼ Works adjacent to and above electrified rail 

◼ Works adjacent to Hunua No. 4 water transmission pipeline 

◼ Construction works within an existing residential community  

3.7 Recommended Design Requirements and Standards 

The design of all bridge structures will comply with the Transport Agency Bridge Manual and other 

standards referred to in the Bridge Manual.  

Where the Transport Agency Bridge Manual and/or NZ Standards do not explicitly cover parts or 

issues related to the design or construction of specific structural forms, Australian, European or 

American codes or standards that are applicable may be proposed subject to the agreement of the 

Transport Agency. 

No departures are currently envisaged.  

4 Drawings and Documents 

This Technical Note is to be read in conjunction with drawing 502334-0000-DRG-BB-0011 to 0013. 
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1 Introduction 

1.1 Purpose 

Airport to Botany is an Auckland Transport (AT) project that forms part of the wider Southwest Gateway 

programme. aims to provide “more choice and reliability for people and freight travelling through southwest 

and southeast Auckland, including to and from the airport” (NZTA, 2019) in response to population and job 

growth in the Southwest of Auckland.  

Error! Reference source not found. shows the extent of the Airport to Botany Rapid Transit Corridor (RTC) 

in relation to the wider Southwest Gateway improvements. The Airport to Botany RTC is intended to connect 

Auckland Airport to the Botany Area, via the corridor shown in Figure 1-2.  

 

Figure 1-1: Southwest Gateway improvements 

This Preliminary Geotechnical Appraisal Report focuses on parts of the Airport to Botany RTC, as outlined in 

Section Error! Reference source not found., in relation to long-term upgrades. The preferred option for the 

long-term upgrades is currently under development and working draft general arrangement drawings have 

been used to indicate the likely preferred option (see general arrangement drawings ref. 502334-6000-DRG-

RR-0110-0117 [A], dated 27th May 2019). We understand that the risk information will be used to assist 

costing and future option development. 

Further detail on the 20Connect works can be found in the SH20/20A Preliminary Geotechnical Assessment 

Report (PGAR), ref. 501094-5501-REP-KK-0002[0], dated 12 August 2019 prepared for the New Zealand 

Transport Agency (NZTA). The Airport to Botany RTC interfaces with the 20Connect works at the start of the 

upgrade alignment. 

1.2 Scope 

The scope of this Preliminary Geotechnical Appraisal Report (PGAR) and Contaminated Land Addendum 

was agreed in a Change Note dated 18 February 2019, ref 502334-8000-TSK-OO-0009. The study area is 
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shown in Figure 1-2 and the working draft preferred option general arrangement drawings are included in 

Appendix A.  

The PGAR and Addendum include summaries of identified geotechnical risks. The preferred scheme is 

planned for delivery in ten or more years’ time, therefore the recommendations for further ground 

investigation work are indicative and for the purpose of assisting with planning and cost estimating. 

 

 

Figure 1-2: Airport to Botany PGAR study area  
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2 Geotechnical Appraisal 

2.1 Introduction 

A geotechnical and contaminated land desk study was completed through July 2019. The data sources 

used, and findings are summarised in the following section of this report.  

2.2 Site Description  

The key site features are summarised as follows: 

◼ The total upgrade alignment is on the order of 13km. 

◼ The wider site is in a region generally described as the Manukau Lowlands and the Auckland Volcanic 

Field (Edbrooke, 2001) and is predominantly flat or gently undulating. 

◼ The ground surface level across the entire alignment varies by approximately 20m, between 20m and 

40m above mean sea level (MSL). 

◼ The entire alignment is currently a live traffic corridor. 

2.3 Published Geological Setting 

2.3.1 Regional Geology 

The 1:50,000 scale Geological Map of the Auckland area (Kermode, 1992) indicates the alignment is 

predominantly underlain by sediments of the Plio-Pleistocene aged Puketoka Formation, which is part of the 

Tauranga Group. The Puketoka Formation is variably comprised of ‘light-grey to orange-brown pumiceous 

mud, sand, and gravel with muddy peat and lignite’. Younger, Holocene-aged alluvial deposits have been 

mapped approximately mid-way along the alignment and are described as ‘sand, silt mud and clay with local 

gravel and peat beds.  In the wider area are volcanic deposits associated with the Manurewa, Papatoetoe 

and Crater Hill Volcanoes. 

Older geologic formations are buried below alluvial deposits in this map extract but are interpreted as being 

Kaawa Formation (mapped in the Weymouth area, and known from multiple investigations in South 

Auckland), underlain by the East Coast Bays (ECB) Formation.  

A summary of the regional geology is shown in Figure 2-1 below, with the proposed upgrade alignment 

shown in red. 
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Figure 2-2: Major overland flow paths (Auckland Council Geomaps, 2019) 

2.7 Preliminary Ground Model 

2.7.1 Introduction 

The preliminary ground model for this appraisal report is based on: 

◼ Our understanding of regional geology as presented by Kermode (1992) discussed above in Section 

Error! Reference source not found.. 

◼ Review of the findings of recent ground investigations and subsequent interpretation. 

◼ A review of selected borehole logs sourced from the New Zealand Geotechnical Database (NZGD) 

summarised in Section Error! Reference source not found.. 

2.7.2 Fill 

Fill material is common across the project area, predominantly associated with embankments constructed to 

support the roading alignment and abutments for bridges during the extension of SH20 and construction of 

arterial routes such as Te Irirangi Drive.  

2.7.3 Recent Alluvium 

Kermode (1992) has mapped recent alluvium along Puhinui Road between Plunket Avenue and York Street 

associated with natural drainage ultimately into Puhinui Stream. BH_67171 (Hunua 4 borehole S37) was 

drilled in this area and the material recovered is logged as Puketoka Formation with groundwater level at 

1.6m in August 2009. 



 

Project number 502334  File 502334-7000-REP-GG-0022.docx, 11/03/2021 Final   16 

Recent alluvium has also been mapped at three watercourses crossing Te Irirangi Drive. BH_101732 was 

drilled near the southernmost watercourse near Whetstone Road and encountered peat from 4 to 13m and 

measured artesian water pressure greater than 0.5m. 

2.7.4 Auckland Volcanic Field (AVF) 

Some boreholes have recorded the presence of a stiff localised volcanic ash deposit. However, low SPT N 

values have been recorded (5-10) within this ash. Ash layers are likely to be sensitive and borehole photos 

commonly show a quick dilatant response. 

Kermode maps AVF deposits from Green Hill Volcano and Otara Volcano along Te Irirangi Road. AVF 

deposits should be anticipated along Te Irirangi Drive. 

ETCART borehole DH14 (BH_66214) was drilled at Accent Drive near Te Irirangi Drive to 10.5m and 

encountered 10.5m of welded tuff and was dry. AVF deposits were not encountered at any of the other four 

ETCART locations drilled along Te Irirangi Drive. 

AVF ash(s) occurs sporadically ash a surficial layer. Younger ashes are typically silts while older ashes are 

typically clay-silt mixtures. Both can be allophanic and sensitive. Generally, these materials where 

problematic can be cut to waste. 

2.7.5 Puketoka Formation 

The Puketoka Formation is likely to be highly variable across the site, based on historic borehole data within 

the wider area. The Puketoka Formation is comprised of compressible peats/organic soils with variable 

thickness, clay-silt mixtures typically soft to firm, and dilatant loose to medium dense sands .  

Boreholes DH105 and DH106 at the abutments of NIMT Bridge 356 (at Bridge Road near Puhinui 

Interchange) encountered 5.2m and 3.7m of material logged as peat and potentially sensitive, dilatant ash 

layers.  

Puketoka Formation should be anticipated to be highly variable across the PGAR project area. Associated 

with the peats are silts and poorly consolidated sands. These peats present a risk due to their compressible 

nature, and the sands present a liquefaction risk.  

2.7.6 Kaawa Formation 

Underlying the Puketoka Formation is the Kaawa Formation. It is a marked lithology change from the 

Puketoka Formation soils. It is described on the Auckland 1:50,000 map as a ‘soft sandstone’ and commonly 

targeted as an aquifer in South Auckland. Kawaa Formation will form the likely founding material for bridge 

piles in the west of the PGAR project area where ECBF was not encountered. Water bores provide an 

indication of the depth of ECBF. 

Near Puhinui Station, Kaawa formation was encountered in historical boreholes that reached a depth deeper 

that 25m below ground level (BGL). The Kaawa Formation shows typically dense to very dense sands (SPT 

N 50+)  

Kaawa Formation typically occurs across the site as a dense sand (typically N50+) to very weak greenish 

grey sandstone with local bands with values as low as SPT N=20 and recovered loose. Also present are 

shelly bands and interbeds of silt and carbonaceous material. 

2.7.7 East Coast Bays Formation (ECBF) 

ECBF is a sequence of weakly-indurated sedimentary rock comprising decimetre to metre-bedded 

sandstone interbedded with subordinate decimetre-bedded siltstone.  

The sandstone is usually very weak or weak, fine-grained with a significant clay and/or silt fraction (i.e. 

logged as silty fine sandstone). The sandstone beds may be massive or normally graded. Sandstone beds 
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are typically more resistant to erosion due to slightly better cementation (diagenetic clay and zeolite 

mineralization). In drilling, a small proportion of sandstones are recovered as loose sand, which is usually 

interpreted to be due to a lack of cementation (i.e. logged as uncemented sandstone). 

The siltstone beds may be laminated and are usually very weak, clayey siltstone with minor fine sand. They 

are usually rich in smectite clay and are susceptible to slaking when exposed. 

ECBF was not encountered in the west of the PGAR project area. In the east of the project area (i.e. east of 

the southern Section of Lambie Drive) Kaawa formation is generally not present and Puketoka formation is 

underlain by ECBF.  

Hunua 4 boreholes BH_67151 and BH_67152 located at the intersection of Te Irirangi Drive and Boundary 
Road show approximately 12m of Puketoka Alluvium that contains peat and ash (likely sensitive) layers 
overlying ECBF.  

2.8 Groundwater  

Depth to groundwater is expected to be shallow across the alignment (within 5m of the ground surface) and 

has been recorded between 0.5m and 2.0m below ground level at the proposed Puhinui Interchange. 

Groundwater levels, where reported on NZGD boreholes are presented in Table 2-1 through to Table 2-7 in 

Section Error! Reference source not found.. 

Artesian water pressure estimated in excess of 0.5m was recorded in BH_101732 on the corner at 

Whetstone Road and Te Irirangi Drive. 

We note groundwater is subject to change over prolonged periods of time due to seasonal changes or 

prolonged period of heavy or no rainfall.  

2.9 Geotechnical Considerations 

This section of the report identifies general geotechnical risks to the overall scheme area. Specific risks most 

likely to impact the proposed Airport to Botany works are summarised in Section 0. 

We understand the proposed works largely require minor earthworks (cut and fill) and construction of new 

pavement areas. Some retaining structures may be required along parts of the alignment though details are 

not yet clear. At the time of writing it is understood that one new bridge structure at the Puhinui Interchange 

is proposed and three existing road bridges are to be widened or otherwise upgraded. The existing bridges 

requiring works are as follows: 

◼ State Highway 1 Overbridge (Te Irirangi Drive) 

◼ Otara Stream Bridge (Te Irirangi Drive) 

◼ Dannemora Underpass (Te Irirangi Drive) 

If it is identified that upgrades to, or construction of new, significant structures such as embankments, 

bridges or large retaining walls is required, then additional hazards not discussed in this report will need to 

be considered. 

2.9.1 Settlement 

Consolidation Settlement of Soft Soils 

The Tauranga group contains thick, generally consistent deposits of cohesive silts and clays. These are 

likely to be susceptible to long term consolidation settlement if fill is placed. The Tauranga group also has 

organic silts and peats, which vary significantly in depth relative to the ground surface. Near surface deposits 

are likely to contain significant consolidation settlement potential. The potential effects are: 
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◼ Settlement, particularly differential settlement, of cohesive and organic soils of the Tauranga Group, 

resulting in poor pavement performance. 

◼ Settlement of existing embankments if sidling fills are placed (subsequent poor performance of existing 

pavement or pile structures). 

◼ Potentially long-term creep associated deformation. 

Cyclic Softening and Liquefaction-induced Settlement 

At shallow depths along the alignment are soft cohesive soils and loose granular soils of the Tauranga 

Group. Under cyclic loading, soft cohesive soils may experience cyclic softening and loose granular soils 

may experience liquefaction, leading to settlement and subsequent damage to pavements and retaining 

walls. 

Based on the ground information reviewed, the site subsoil category is Class D “deep or soft soil site” in 

accordance with Clauses 3.1.3.2 to 3.1.3.6 of NZS 1170.5:2004, and Table 3.2 of NZS 1170.5:2004. 

2.9.2 Slope Stability 

New engineered fill associated with additional structures or embankment widening will be susceptible to 

slope instability and will require detailed design for stability. Existing cuts should be checked for local and 

global instability, even if they appear to be stable in a static case. Remediation measures may be required if 

existing slope cuttings are deemed to be instable. New cuts will need to be checked/designed as above. 

All geological formations are prone to slope instability, where existing and planned embankments are. The 

potential effects are: 

◼ Slope failure of existing cuts. 

◼ Slope failure of new embankments or proposed cuttings. 

2.9.3 Bearing Capacity 

The construction of new elements such as embankments, bridges or retaining walls require consideration of 

bearing capacity. For embankments, bearing capacity is unlikely to be an issue, and design will be driven by 

settlement. Retaining wall elements and new bridge structures will require detailed bearing capacity 

assessments.  

All geological formations are associated with this risk, where existing and planned embankments and 

structures are. The potential effects include settlement and ground instability resulting from bearing 

pressures exceeding available bearing capacities. 

2.9.4 Negative Skin Friction 

Placement of fill, and subsequent settlement of soft soils, next to existing structures could result in imposed 

down drag (i.e. negative skin friction loading) on existing piled foundations which has not been designed for. 

Existing piled foundation capacity will need to be assessed where new fill is being placed adjacent to existing 

piled structures. The geological formation associated with this risk are soft and organic, as well as liquefiable 

soils in the Tauranga Group. 

2.9.5 Reactive Soils 

Soil reactivity is a measure of the relative amount of soil shrinkage and swelling due to moisture changes. 

Residual soils occurring from weathered rock are typically expansive and are prone to shrink-swell action. 

This can have damaging effects on pavements and structures. 
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The ground conditions associated with this risk are typically associated with ECBF residual clay-silts rich in 

smectite and to a lesser degree, volcanic soils that have weathered to clay-silt mixtures. The potential effects 

are: 

◼ Failure of retaining walls due to swelling. 

◼ Pavement failures. 

2.9.6 Acid Sulphate Soils 

Organic soils can have the potential to exhibit acid-sulphate behaviours. Acid sulphate soils tend to react 

when exposed and produce sulfuric acid, which can cause significant environmental and sediment control 

problems. Acid sulphate soils can also affect the concrete strength of in ground concrete structures, such as 

piles. 

The ground conditions associated with this risk are typically organic soils, and so are likely to be present in 

the Tauranga Group organic soils. The affected areas include the whole alignment. The potential effects are: 

◼ Significant environmental risk when completing open earthworks. 

◼ Damage to concrete piles used for structures if not accounted for in design. 

2.9.7 Gully Infills 

It is possible that gully infills are present at locations where there are waterways crossing the alignment, 

particularly along Te Irirangi Drive where historical streams cross the alignment (refer to Contaminated Land 

Addendum for details, Aurecon ref. 502334-7000-TEC-KF-0039). The geotechnical hazard associated with 

gully infills is the uncontrolled placement of fills which generally have the potential for settlement and 

instability if widening or other loading of the occurs in these areas. 

2.9.8 Uncontrolled Fill 

Considering the urban environment in which the proposed alignment is located, it is likely that excavations 

for new pavement or retaining walls may encounter non-engineered (uncontrolled) fill. Localised undercutting 

and replacement with engineered fill is likely to be required depending on the condition and depth of 

encountered materials. No areas of uncontrolled fill were identified in the existing readily available ground 

investigation logs. 

2.9.9 Shallow Groundwater 

Groundwater conditions across the entire alignment are expected to be shallow (i.e. within 5m of the ground 

surface). Depending on local groundwater conditions, seasonal and weather patterns, and depth of 

excavation, de-watering may be required during excavation. 

2.9.10 Earthworks 

Excavations within shallow volcanic rock materials will need to specifically be considered. Excavation within 

the Tauranga Group soils will be able to be completed using normal excavation techniques. The temporary 

bearing capacity of the underlying soils will need to be considered for the loading applied by heavy 

construction plant and machinery. 

The affected areas include the whole alignment. The potential effects are: 

◼ Unstable excavations; 

◼ Incorrect plant on site for encountered ground conditions; 

◼ Localised bearing capacity failures under plant/machinery; 
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◼ Cut to waste of material unsuitable for fill; 

◼ Piping. 

 

Other earthworks considerations: 

◼ Sensitive ash material may not be suitable for reuse as placed fill and may need to be cut to waste. 

◼ Significant undercut should be anticipated. 

◼ Subgrade improvement may be required. 
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3 Proposed Geotechnical Testing Schedule  

3.1 Scope 

It should be noted that at the time of writing, the available level of detail on proposed upgrades is limited. 

Beyond the major structures listed in Section 1, no information on likely retaining walls, embankments etc. is 

known. For this reason, only a few simple investigations are proposed where existing available information is 

sparse to give a broad overview of ground conditions pending confirmation of proposed works. In any case, a 

staged ground investigation is proposed as the design moves through the concept, preliminary and detailed 

stages to deliver the best value.  

3.2 Targeted Investigations (by Structure) 

3.2.1 Overview 

It is understood that the Airport to Botany preferred option will require: 

1. Major structures associated with (either new or upgrade of existing) stations at Puhinui, Manukau 

and Botany. 

2. A new bridge at the Puhinui Interchange site in the location of the existing pedestrian bridge. 

3. Upgrades (e.g. widening) of existing bridges at SH1 Overbridge, Otara Stream, and Dannemora 

Underpass (all on Te Irirangi Drive). 

4. Minor structures (e.g. raised platform or similar). 

5. Embankments, retaining walls etc. associated with potential grading works. 

In terms of their likely location and extents, the major structures and bridges (i.e. items 1, 2 and 3) are 

reasonably well constrained although specifics are not available at this early stage of the design. The 

locations of the remaining items (4) and (5) are not well constrained at this stage of the design and as such 

no recommendations for targeted ground investigation can be made and are therefore to be confirmed. Each 

of these elements are summarised in the following subsections. 

3.2.2 Puhinui Interchange 

The design of the Puhinui Interchange structure is covered in the Aurecon Geotechnical Factual Report, Ref. 

504124-1000-REP-GG-0008 (Revision B), dated 15 March 2019. As this structure is treated separately 

recommendations for ground investigation at the Interchange is not in the scope of this PGAR. 

3.2.3 New Bridge at Puhinui Interchange 

The design of the Puhinui Interchange structure is covered in the Aurecon Geotechnical Factual Report, Ref. 

504124-1000-REP-GG-0008 (Revision B), dated 15 March 2019. It is understood that at the Puhinui 

Interchange site the existing pedestrian bridge crossing the rail line is to be demolished and replaced with a 

new road bridge. Based on the existing set of early drawings it is understood the bridge will be hundreds of 

metres in length, consisting of 18 spans varying in length from at least Kenderine Road to Cambridge 

Terrace. 

There is comprehensive investigation coverage of the Puhinui Interchange site as detailed in the Aurecon 

Geotechnical Interpretive Report (Aurecon Ref. 504124-1000-REP-GG-0006, Revision A, dated 29 March 

2019). Based on the investigations to date, rock in the area is expected at approximately 25-30m depth and 

is generally considered weak. As such, piles will likely need to be designed to be friction piles (not relying on 

toe capacity in end bearing) and relying on the rock socket only for capacity given the weak bearing strata of 
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the overlying soils. However, the pile design will also need to consider the potential for liquefaction, and 

associated down-drag, in sand and silt layers within the Tauranga Group sediments. 

No further recommendation for targeted ground investigation is made at this stage of the design considering 

the good coverage of information from the Puhinui Interchange report and available investigations on the 

NZGD. 

3.2.4 Manukau Station 

At the time of writing, no detail on any proposed additional structures at the existing Manukau Station are 

known. 

There is decent ground information coverage available on both the NZGD and from internal Aurecon records 

which generally indicate rock of the East Coast Bays Formation at shallow depth, on the order of 5-10m 

below ground level depending on the exact location. 

Based on the available investigation information, shallow founded structures will need to consider the 

potential for locally soft and liquefiable soils, though the investigations to date have generally indicated stiff 

Pleistocene sediments. 

Once the details on the proposed station location and structures are known, a ground investigation 

programme should be confirmed. No investigation is recommended at this stage based on reasonable 

coverage of existing information and lacking further detail (including location) of proposed structures. 

3.2.5 SH1 Overbridge Widening (Te Irirangi Drive) 

At the time of writing, it is understood that the existing overpass at State Highway 1 on Te Irirangi Drive is to 

be widened as part of the improvement works. Discussions with the project structural engineer have 

indicated that in general new piles are likely to be required and piling is preferable where possible. 

There is very limited geotechnical information of relevance available in close proximity to the site. A series of 

hand auger investigations are available along State Highway 1 at the bridge location. The hand augers 

generally show firm silts and clays to 5m depth. Groundwater was not encountered during drilling. While the 

investigations provide some detail on shallow ground conditions, further investigation will be required to 

confirm the encountered geology and particularly conditions at depth. 

It is recommended that a targeted geotechnical investigation is carried out at the preliminary design stage, 

complemented with additional investigations at the developed and/or detailed design stage as required 

based off initial results. However, to provide an indication on (for example) likely depth to rock and by 

extension piling depths, the following is recommended: 

◼ Two geotechnical boreholes drilled at least 5m into rock (one at each abutment); 

◼ Two cone penetration tests drilled adjacent to the boreholes. 

3.2.6 Otara Stream Bridge Widening (Te Irirangi Drive) 

At the time of writing it is understood that the existing two bridges at Otara Stream (two, two-lane bridges, 

one for each traffic direction) are to be widened as part of the improvement works. Discussions with the 

project structural engineer have indicated that new piles are likely to be required and piling is preferable 

where possible. 

There is limited geotechnical information available in close proximity to the site. One borehole, BH_68283, 

drilled to 10.0m depth, is available approximately 400m to the west of the site. The borehole generally 

indicates approximately 2.5m of fill and alluvial deposits over Tauranga Group sands and clays overlying 

rock of the East Coast Bays Formation at approximately 6.5m depth. Groundwater level was measured at 

approximately 3.5m depth on completion. While the borehole does provide an indication of the likely 

rockhead level in the wider area, additional targeted investigation will be required to confirm deep ground 

conditions. 
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1.1 Objective 

The objective of this contaminated land review is to identify current and historical activities in the 

immediate vicinity of the A2B alignment which may have resulted in soil and water contamination in 

the area.  

This contaminated land review consists of the following intended scope of work: 

◼ Desktop review of readily available current and historical information; 

◼ Site walk-over to inspect areas of interest; 

◼ Preparation of this letter report. 

1.2 Previous reporting associated with study area 

A site contamination investigation has been undertaken recently for Puhinui Interchange, located 

along the proposed A2B alignment. This was completed to inform short-term improvement works 

proposed for the Puhinui Interchange, prior to the proposed full A2B alignment upgrade works. The 

following site contamination reports have been produced for Puhinui Interchange: 

◼ Short term airport access improvements: Puhinui Interchange – Preliminary Site Investigation 

(Reference: 50329-0070-REP-KF-0001) 

◼ Puhinui Interchange: Early deliverable - Detailed Site Investigation Report (Reference: 504124-

1000-REP-KF-0011) 

◼ Puhinui Interchange: Early deliverable – Contaminated Land Management Plan (Reference: 

504124-1000-PLN-KF-0001) 

◼ Puhinui Interchange: Early deliverable – Technical Assessment of Effects – Site Contamination 

(Reference: 504124-1000-REP-KF-0012) 

The reader is referred to these reports for detailed assessment of contaminated land issues in the 

Puhinui Interchange area. 

2 Information Review 

A summary of information considered as part of this contaminated land review is attached, and 

includes: 

◼ Historical aerial photographs review (Attachment 2) 

◼ Auckland Council geodatabase enquiry output (Attachment 3) 

A site visit along the entire alignment could not be carried out due to the access constraints in the live 

highway corridors. A virtual walkover was conducted in Google Street view. This was validated with 

members of the design team familiar with the current highway layout. 

3 Site identification 

For this review, the relevant section of the A2B study area has been split into the following two sub-

sections, which are indicated on drawing 502334-7000-DRG-KK-0001-A (included in Attachment 1): 

A. SH20 to SH1 (Section A) 

B. SH1 to Botany (Section B) 
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General descriptions of the nature of each area and relevant features identified from the desktop study 

are discussed below. 

3.1 SH20 to SH1 (Section A) 

The section of the alignment along Puhinui Road between SH20 and Kenderdine Road is bordered by 

business - light industry and various residential zoning to the north and south. A railway line crosses 

Puhinui Road between Cambridge Terrace and Kenderdine Road.  The remainder of Puhinui Road 

between Cambridge Terrace and Lambie Drive is bordered by neighbourhood centre zones and 

various residential zoned areas including mixed housing suburban zones, mixed housing urban zones, 

and single house zones. Along Lambie Drive, the alignment passes through another section of 

business - light industry zone and general business zone, before passing through a metropolitan 

centre zone south of Cavendish Drive, along Manukau Station Road and Great South Road. Along 

Cavendish Road, it passes through a general business zone again.  

Based on a review of historical aerial photographs, land use in this area included productive land use, 

with one possible orchard, before the land was developed for housing and commercial/industrial 

purposes. Current land use includes several potentially contaminating land uses, including service 

stations and car yards. Few images are available for some portions of this section, and some roads 

are visible in the earliest images available, therefore the date ranges over which roads may have been 

constructed are broad: 

◼ Puhinui Road: pre-1939 

◼ Great South Road: pre-1958 

◼ Eastern portion of Manukau Station Road: pre-1960 

◼ Northern section of Lambie Drive: constructed around 1972 

◼ Southern section of Lambie Drive: constructed around 1996 

◼ Cavendish Drive: between 1960 and 2001 

◼ Western portion of Manukau Station Road: constructed around 2008 

Drawing 502334-7000-DRG-KK-0002-A provides a schematic representation of current and historical 

land uses identified from inspection of aerial photographs and Council information reviewed 

(Attachment 1). 

3.2 SH1 to Botany (Section B) 

From SH1 to Rongomai Reserve, the alignment passes through predominantly residential zones 

(mixed housing suburban, mixed housing urban), with minor areas of open space (sport and active 

recreation and informal recreation zones) and a local centre zone also bordering the alignment. North 

of Rongomai Reserve, various land uses are present including business zones: light industry, mixed 

use, general business, local centre, neighbourhood centre, metropolitan centre, open space zones 

including a conservation zone and informal recreation zones, and residential zones: mixed housing 

suburban, mixed housing urban, terrace housing and apartment buildings, and one special purpose 

zone (school). 

Historical land use in this area prior to motorway development was predominantly production land use 

with sporadic buildings. The road was constructed through this section of the alignment in stages 

between 1980 – 1988 (southern portion) and 1996 – 2001. Drawing 502334-7000-DRG-KK-0003-A 
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provides a schematic representation of current and historical land uses identified from inspection of 

aerial photographs and Council information reviewed (Attachment 1). 

4 Identification of Areas of Concern 

Based on our desktop review, current and historical activities/land uses have been identified as having 

potential to cause ground contamination issues which may impact on the project. These are 

summarised in Table 1 (page 5). Locations of particular interest are indicated on drawings 502334-

7000-DRG-KK-0002 and 502334-7000-DRG-KK-0003 (Attachment 1). 

5 Relationship between areas of interest and soil disturbance 

The details of the preferred design have not been confirmed. Once details of the preferred design are 

known, the likely areas of soil disturbance can be cross-checked against the identified locations of 

potential sources of contamination. This can be used to guide the development of an intrusive soil 

investigation prior to works.  

6 Conclusion 

Generally, it is noted that potential contamination identified will require consideration during the 

construction phase to protect the health of construction workers, and residents and commercial 

workers in the immediate vicinity, and to inform disposal requirements for excess spoil. In some 

instances, there may be additional requirements for resource consent acquisition and WorkSafe 

notification.
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1 Introduction 
1.1 Safety Audit Definition and Purpose 
A 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 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, which is a safe road system increasingly free 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 so 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); 

• detail design stage (pre-implementation or implementation); or 

• pre-opening or post-construction stage (implementation or post-implementation). 

A road safety audit is not intended to be a technical or financial audit and does not substitute for a design 
check of 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 Road Safety Audit Procedures for Projects 
Guidelines - Interim release May 2013 the audit report should be submitted to the client who will instruct the 
designer to respond. The designer should consider the report and comment to the client on each of any 
concerns identified, including their cost implications where appropriate, and make a recommendation to 
either accept or reject the audit report recommendation. 

For each audit team recommendation that is accepted, the client will 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. It is to be completed by 
the designer, safety engineer, and client for each issue, and should record the designer’s response, client’s 
decision (and asset manager's comments in the case where the client and asset manager are not one 
and the same) 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 important feedback 
loop. The road safety audit team leader will disseminate this to team members. 
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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 SAT. However, it must be recognised that 
eliminating safety concerns cannot be guaranteed since no road can 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 nor are they 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. 
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2 Safety Concerns 
This section documents the safety concerns noted during this road safety audit. Each is given a ranking as 
described in Section 1.6. 

This section also includes comments that are either: 

• of a general nature; or 

• cannot be related to any specific safety concern; or 

• relate to previous safety concerns that may have been misinterpreted; or 

• relate to subsequent design developments that could become safety concerns in a future safety 
audit; or 

• relate to safety concerns that the designers are already aware of; or 

• relate to design elements where the safety implications are not yet clear due to insufficient detail for 
the stage of the project. 

These comments are included for the consideration of the designers and the client. Decision tracking 
tables are included for selected comments where a record of responses might be appropriate. 

2.1 General Safety Concerns 
2.1.1 Comment – Terms of reference and scoping 
The layering of various land uses, desire lines, future development etc., normally embodied in a master 
plan for the city, should underpin the rapid transit corridor so that it integrates seamlessly with all aspects of 
daily life and business in the areas through which is passes. 

However, the same road classification and cross-section has been applied along the entire rapid transit 
corridor from Puhinui interchange with SH 20 to Botany Town centre. This approach does not seem to have 
taken cognisance of the different adjacent land uses such as industrial, residential, commercial, 
recreation, and retail, each with its different speed environment, numbers of vulnerable road users and 
pedestrian and cyclist desire lines and expectations. 

The uniform and formulaic treatment of the rapid transit corridor has led to the SAT identifying a number of 
safety concerns relating principally to severance of vulnerable road user desire lines and low-speed 
pedestrian- and cyclist-friendly precincts, which are expanded upon in this report. It will be apparent from 
the safety concerns raised that many of the safety issues identified could be eliminated or at least 
mitigated by approaching the rapid transit corridor in a more sympathetic and flexible manner, especially 
through the Manukau city centre, so that it integrates with overall walking and cycling routes and the 
adjacent land use, both of which should be underpinned by a structure or master plan for each precinct. 

The SAT used such an approach, as shown below, when conducting the road safety audit. This assisted 
greatly in identifying the areas of disconnect between the RTC and surrounding land use. 
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2.1.2 Bicycle streets Minor 

The safety audit team was asked to comment on the safety of the proposed bicycle streets ‘where bikes 
are prioritised, and cars are visitors’ as proposed in Section 2.3.3 of the Design Philosophy Statement 
provided. Typically, bicycle streets would be created where the cycle paths coincided with existing or new 
service roads providing access to residential properties along Te Irirangi Drive and Puhinui Road. 

The road safety auditors spent some time driving in and out of all the service roads and stopping to 
observe the use of the roads. The service roads are very low volume roads, presumably used mostly in the 
morning and evening by residents leaving and returning home during the week. There is possibly additional 
traffic during the weekend. Most, if not all the traffic observed was generated by parents collecting 
children from the childcare centres in Cratloe Lane, Shingleton Lane, and Treneary Lane. It was interesting 
to note that the streets are such low volume streets that some motorists travel quite safely the wrong way 
down the one-way portion of some of the service roads presumably to avoid a circuitous route to or from 
the child care centres. 

Most of the properties along the service roads have minimal or no front fence and rely on the substantial 
and mature verge planting to screen them from Te Irirangi Drive as shown in Figure 1. This leads the safety 
audit team to believe that the service roads are being and can be used as a relatively safe extensions of 
the play areas of each property, provided that the entry speeds into the service roads were low. 

 
Figure 1: Typical residential frontage onto service road 

Assigning priority to one mode of transport, i.e. cyclists over all other users, along what is basically a shared 
use extension of recreational space raises safety concerns. A typical scenario would be a child running 
after a ball or a driver reversing out of the driveway. Generally, motorists, especially those living in the 
street, would be on the lookout for children and reversing cars, but a head-down commuter cyclist riding 
at 30 km/h to 40 km/h might not be, particularly if cyclists are expecting everyone else legally to give way 
to them. 

The safety audit team sees no issue with routing cyclists along the service roads, provided that the area is 
clearly a shared use area where all travelling road users, including cyclists, adhere to low-speed protocols 
and give way under all circumstances to pedestrians, especially children. Improvements can be made to 
enhance the shared use message and assign an even lower priority to cars than is currently the case. 
Typically, these could be the introduction of raised tables at the entry points and breaking up the linearity 
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Figure 4: Ronwood Avenue west of Davies Avenue (Google Street View, 2018) 

 

 
Figure 5: Ronwood Avenue east of Davies Avenue with car park buiding (Google Street View, 2018) 
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Figure 18: Proposed cross-sections along Te Irirangi Drive 

The existing side friction along Te Irirangi Drive is good with its vegetation that almost overhangs the kerbs. 
Removing the mature vegetation will increase speeds when the desire is to reduce speeds. 

There seems to be sufficient space along Te Irirangi Drive to upgrade the existing footpaths to 
accommodate cyclists on a shared use facility, without having to remove mature screening vegetation, 
reconstruct the pavement, and shift all kerbs, drainage catch pits and street lighting laterally by a 
relatively trivial amount to comply with the universal cross-section adopted for the RTC. 

 
Figure 19: Proposed cross-sections along Te Irirangi Drive 
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4.5 Safety Audit Close Out 
The project manager is to distribute the audit report incorporating the decisions to the designer, safety 
audit team leader, safety engineer, and project file. 

Date: 03 March 2021 
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SUBMISSION FOR DEPARTURE FROM STANDARDS 

PROJECT NAME Airport to Botany Rapid Transit Corridor Project 

APPLICANT ORGANISATION Aurecon 

CONTACT DETAILS:   

APPLICANT REF  D.0001 

HIGHWAY AUTHORITY REF   

DATE SUBMITTED 22/11/2019 

1) PROJECT DETAILS 

A Description 

Airport to Botany RTC: Departure D.0001 
Reduction in shoulder width within the RTC for the entire A2B route 
 
The Airport to Botany (A2B) Rapid Transit Corridor (RTC) Project is to provide a 
dedicated corridor which runs down the entirety of Te Irirangi Drive, traverses through 
Manukau, passing Manukau Bus and Train stations connecting to Puhinui Interchange 
along Puhinui Road before heading west towards Auckland Airport via State Highway 
(SH) 20B. 
 
The Project is an initiative by Auckland Transport (AT) to provide a viable alternative to 
private vehicles for east and south Auckland, where one third of airport trips originate. 

B Location Puhinui Interchange with SH20 to south of Botany on Te Irirangi Drive  

C 
Road category and 
type 

Road Name 
Road Classification 

ONRC Roads and Streets Framework 

Puhinui Road Arterial 
Single Use (Out of Centre) 
Arterial 

Lambie Drive (North of 
Cavendish Dr) 

Arterial Mixed Use Arterial 

Lambie Drive (South of 
Cavendish Dr) 

Regional Mixed Use Arterial 

Manukau Station Road Regional Mixed Use Arterial 

Davies Avenue Primary Collector Mixed Use Arterial 

Ronwood Avenue Arterial Mixed Use Arterial 

Great South Road Arterial Mixed Use Arterial 

Te Irirangi Drive Regional 
Single Use (Out of Centre) 
Arterial 

D 
Design speed and 
speed limit 

Road Name 
Proposed Operating 
Speed 

Proposed Design Speed 

Puhinui Road 50 km/h 50 km/h 

Lambie Drive  50 km/h 50 km/h 

Manukau Station Road 50 km/h 50 km/h 

Davies Avenue 30 km/h 30 km/h 

Ronwood Avenue 30 km/h 30 km/h 

Great South Road 50 km/h 50 km/h 



Te Irirangi Drive (South of 
Whetstone Road) 

50 km/h 50 km/h 

Te Irirangi Drive (North of 
Whetstone Road) 

50 km/hr 60 km/hr 

E Traffic and NMU flows 

Road Name AADT (ONRC) NMU Flows 

Puhinui Road 13,707 - 

Lambie Drive (North of 
Cavendish Dr) 

15,000 - 

Lambie Drive (South of 
Cavendish Dr) 

15,000 - 

Manukau Station Road 14,441 - 

Davies Avenue 6,129 - 

Ronwood Avenue 15,000 - 

Great South Road 24,791 - 

Te Irirangi Drive 16,635 - 

2) DEPARTURE DETAILS 

A 
Discipline Roads and Highways 

Type Rapid Transit Corridor 

B 

Relevant Standard(s) Busway Planning and Design Manual (BPDM) 

Clause 

Section 5.2.2 (c) & Drawing B-1-3 
An asphalt maintenance strip or shoulder of a minimum width of 1.0 m shall be 
provided adjacent to the kerbs for partial off-road parking for maintenance vehicles and 
disabled buses. Reductions in the width of the maintenance strip may be made with the 
prior approval of Transit NZ. 

C 
Difference between 
Standard(s) and 
Proposed Design 

It is proposed that no maintenance strip/shoulder (0m) is to be provided.  



D 
Reason for Departure 
(overview) 

The proposed cross section for the Project has been designed to accommodate a range 
of users including pedestrians, cyclists, general traffic and rapid transit within an urban 
environment.  
 
In retrofitting an RTN into an existing urban environment, constraints relating to the 
designated boundaries along the project extent are present.  This can be mitigated by 
providing a narrower cross section to achieve cost savings for the project. The project is 
proposing a 3.5m wide lane in each direction for the RTN. This is bounded by a kerb and 
channel (150mm high kerb and a 0.3m wide channel). There is a raised median between 
the RTC and the general vehicle lanes (varied width between 0.6m and 5m throughout 
the corridor). 
 
The BPDM states that an asphalt maintenance strip or shoulder of a minimum width of 
1.0 m shall be provided adjacent to the kerbs for partial off-road parking for 
maintenance vehicles and disabled buses. It also states that a reduction in this width 
may be made with the prior approval of the Road Controlling Authority. 
 
It is proposed that the 1.0m shoulder in each direction is omitted, which will save 2.0m 
off the cross section along the length of the corridor (approx. 18km). This can be 
omitted whilst still adequately providing for disabled buses and maintenance vehicles.  
 
According to the Concept of Operations, maintenance will occur in the three-hour non-
service period of the RTN, therefore the shoulders are not necessary for maintenance 
access, as it is anticipated that all maintenance will be undertaken offline. Furthermore, 
emergency maintenance vehicles can be parked on the general traffic lanes. To further 
mitigate this risk, the RTN may be closed temporarily to facilitate emergency 
maintenance if required. 
 
With regards to the occurrence of disabled buses on the RTN, the remaining width of 
7.6m is an adequate width for a disabled bus (2.8m wide) to pull over and allow 
another bus to pass. This is also considered to be an extremely infrequent occurrence. 
As such, it is considered that the omittance of the shoulders will not adversely impact 
the safety of the proposed RTN, as vehicles should still be able to safely pass the 
disabled / maintenance vehicle on the RTN. 
 
Furthermore, the RTN corridor will have a proposed low speed environment between 
50 to 60 km/h. According to Section 7.9 of the Auckland TDM: Urban and Rural 
Roadway Design, road shoulders are not required in urban areas for design speeds 
below 70km/h, therefore the provision of shoulders are not required under this clause. 
 
The table below outlines the effects of this proposal across the sections of the RTN. 
 

Road Reasons/ Effects 

Puhinui Road 
A proposed widening of 2m of the Puhinui Interchange. 
  

Lambie Drive 
(North of Cavendish Dr) 
Davies Avenue 

The revised cross section of the corridor between Lambie 
Drive (North of Cavendish Drive) and Manukau Station 
Road will be mostly within the property boundary, thereby 
removing the need for further land acquisition, resulting in 
cost savings and reduction in risks and delays associated 
with the acquisition process.  



Manukau Station Road 

There are difficulties and risks associated with the 

currently proposed RTN corridor in the vicinity of 

Manukau Train Station Road, given that the Manukau 

Train Station is situated towards the north, and the land 

towards the south is being developed for the Manukau 

Institute of Technology (MIT) campus. With the removal of 

the shoulders, the corridor will now be situated mostly 

within the existing designated project boundary, 

minimizing the need for large land acquisition in this area.  

Lambie Drive 
(South of Cavendish Dr) 
Ronwood Avenue 

The removal of the shoulders will remove the need for 
land acquisition in this section of the RTN corridor. 
 

Great South Road 
Removal of the shoulders will result in the reduction of 
required land acquisition in this section of the corridor. 

Te Irirangi Drive 

Removal of the shoulders at this location will result in the 
corridor being mostly within the property boundary, 
reducing  the need for land acquisition or additional 
widening of the structures in this section. 

 
In summary, the removal of the shoulders will result in the reduction of capital 
construction costs associated with the reduced in land acquisition with a narrower 
construction footprint, along with reduced ongoing maintenance costs. It is considered 
that the benefits of this proposal outweigh the associated disadvantages, and that the 
key concerns surrounding disabled vehicles and maintenance vehicle access have been 
sufficiently addressed by both the Concept of Operations and proposed design of the 
RTC corridor.   

E 
Associated Project 
Departures 

N/A 

F 
Other options 
considered 

- 

3) JUSTIFICATION (POTENTIAL POSITIVE AND NEGATIVE IMPACTS) 

A Safety 

The risk of a collision between general traffic and the RTN vehicles will be reduced by 
the raised separator island proposed.   
 
In the event of a collision, the low speed environment (50km/h) will also serve to 
reduce the severity of the crash. The low speed environment will also enable a safer 
overtaking manoeuvre for vehicles passing the disabled / maintenance vehicle.  
 
The removal of the shoulders will also reduce the driver’s perceived width of the lane, 
thereby creating a traffic calming effect, encouraging drivers to be more cautious and 
travel at a slower and safer speed. 
 
It furthermore reduces the overall cross-sectional width, which reduce the crossing 
length of pedestrians and cyclists.   

B Congestion/ delay 
In the occurrence of breakdowns, the opposing RTN lane may be utilised by buses to 
pass the disabled vehicle, which may result in a slight delay. This may only become an 
issue during peak hours where the frequency of the busses is higher.  

C 
Environmental/ 
Sustainability 

The removal of the shoulders will result in a narrower cross section, which will reduce 
the effects on roadside features such as trees and vegetation, hence reducing the 
ecological impact of the project. 
 
It also reduces the stormwater runoff from the road surface.  



D 
Capital and Whole Life 
Cost/Value 

Reduction in capital costs due to a reduction in land acquisition, and a reduction in 
construction costs due to the reduction in cross-sectional width. This will further result 
in lower maintenance costs. This cost saving will be particularly significant on the major 
bridge structures on Puhinui Road and Te Irirangi Drive.  

E Accessibility No impact on accessibility 

F Integration No impact on Integration 

G Structural 
 
No impact on structures, apart from the reduction in capital costs to widen existing 
structures.   

H 
Network Resilience & 
Maintenance 

 Minor impact on space available to carryout maintenance.  

4) COMPENSATORY MEASURES 

A Included Measures       

B Rejected Options       

5) ATTACHMENTS & OTHER INFORMATION 

A List of Attachments       

B Consultations       

C Other information       

6) DESIGN ORGANISATION’S CONCLUDING REMARKS 

It is recommended that this departure for the removal of the shoulders along the RTN corridor be accepted on the following 
basis: 
 
- Reduction of private land acquisition. 
 
- Reduced impact on the surrounding ecosystem. 
 
- Reduction in capital and lifecycle costs, due to a reduced corridor cross-sectional width. 
 
- The RTN will be operating in a low speed environment (50km/h), which should result in lower occurrences and severity of 
collisions. 
 
- The operational effects relating to disabled vehicles and maintenance vehicle access will be sufficiently addressed / mitigated 

by the Concept of Operations and RTN design.  

7) DECISION 

Reviewer   Signature   Date 

Approver   Signature   Date 

Decision ☐ Approved 
☐ Approved with 
comments 

☐ Rejected with reasons   

*COMMENT
S 
or 
*REASONS 
FOR 
REJECTION 
(*delete as 
applicable) 

        



Notes for Completion 
1. This form must be provided with a signed cover sheet giving full details of the applicant’s staff and checking process in 
accordance with the Quality Assurance procedures in place. The Departures submission should be considered as a “report”. 
2. If a particular box is not relevant, do not leave it blank, instead state “not applicable” or similar. 
3. Names and signatures associated with the Decision (see Section 6) should be inserted in accordance with agreed responsibility 
and competency matrix set out by the highway authority policy. 
4. When completing section 2A, please refer to list of choices provided by highway authority which will normally be broadly 
based on DMRB/volume or SHW/series categorisation. 

 

  



 

SUBMISSION FOR DEPARTURE FROM STANDARDS 

PROJECT NAME Airport to Botany Rapid Transit Corridor Project 

APPLICANT ORGANISATION Aurecon 

CONTACT DETAILS:   

APPLICANT REF  D.0002 

HIGHWAY AUTHORITY REF   

DATE SUBMITTED 22/11/2019 

1) PROJECT DETAILS 

A Description 

Airport to Botany RTC: Departure D.0002 
Grade length more than preferred maximum grade length for footpath from 
Ch.2251.99 to Ch.2496.78 at Te Irirangi Drive  
 
The Airport to Botany (A2B) Rapid Transit Corridor (RTC) Project is to provide a 
dedicated corridor which runs down the entirety of Te Irirangi Drive, traverses through 
Manukau, passing Manukau Bus and Train stations connecting to Puhinui Interchange 
along Puhinui Road before heading west towards Auckland Airport via State Highway 
(SH) 20B. 
 
The Project is an initiative by Auckland Transport (AT) to provide a viable alternative to 
private vehicles for east and south Auckland, where one third of airport trips originate.  

B Location Te Irirangi Drive 

C 
Road category and 
type 

Road Name 
Road Classification 

ONRC Roads and Streets Framework 

Te Irirangi Drive Regional 
Single Use (Out of Centre) 
Arterial 

D 
Design speed and 
speed limit 

Road Name 
Proposed Operating 
Speed 

Proposed Design Speed 

Te Irirangi Drive (South of 
Whetstone Road) 

50 km/h 60 km/h 

E Traffic and NMU flows 

Road Name AADT (ONRC) NMU Flows 

Te Irirangi Drive 16,635 - 

2) DEPARTURE DETAILS 

A 
Discipline Roads and Highways 

Type Footpath 

B 

Relevant Standard(s) Transport Design Manual (TDM): Footpaths and Public Realm 

Clause 

 
Different footpath gradients should only be utilised for a specified maximum length 
according to Table 3 in Section 3.4 of the Transport Design Manual (TDM): Footpaths 
and Public Realm. The maximum continuous footpath length to have a gradient of 3%-
5% should be 120m. 
  

C 
Difference between 
Standard(s) and 
Proposed Design 

A longitudinal grade of -3.38% for a continuous length of 244.8m is proposed along the 
corridor between chainages 2251.99m and 2496.78m, therefore it is not compliant with 
the 120m requirement according to the TDM Manual.  



Chainage Longitudinal Grade Grade Length 

Ch. 2251.99 - Ch. 2496.78 -3.38% 244.8m 

D 
Reason for Departure 
(overview) 

The footpath section is located along Te Irirangi drive, where the gradient is restricted 
by its topography. The impact is considered to be minimal given that the design grade 
of 3.38% is slightly above the 3% threshold.  
 
The alternative option is to lower Te Irirangi Drive at this location by 0.5m to comply 
with the 120m footpath length requirement, however this will introduce considerable 
costs and complications to the project, whereas the currently proposed design retains 
existing topography, which effectively provides an option with lower cost and less 
disruption to road users. It is considered that the alternative option will be excessive 
given that the 124.8m non-compliant length is not a significant length.   

E 
Associated Project 
Departures 

- 

F 
Other options 
considered 

- 

3) JUSTIFICATION (POTENTIAL POSITIVE AND NEGATIVE IMPACTS) 

A Safety Departure does not result in any safety issues. 

B Congestion/ delay 
Due to the steeper grade, a slight delay may be invoked on pedestrians at this location, 
particularly mobility impaired pedestrians. 

C 
Environmental/ 
Sustainability 

Retaining the existing topography will reduce the ecological impact of the project.  

D 
Capital and Whole Life 
Cost/Value 

The departure will result in reduced capital cost as it retains existing topography over 
the 244.8m section. 

E Accessibility Minor impact on comfort for pedestrians navigating the footpath along this section.  

F Integration No impact on Integration. 

G Structural No structural impact. 

H 
Network Resilience & 
Maintenance 

- 

4) COMPENSATORY MEASURES 

A Included Measures       

B Rejected Options       

5) ATTACHMENTS & OTHER INFORMATION 

A List of Attachments       

B Consultations       

C Other information       

6) DESIGN ORGANISATION’S CONCLUDING REMARKS 



It is recommended that the departure to adopt a  longitudinal grade of  -3.38%  across the 244.8m section be accepted on the 
following basis: 
 
- Negligible change to the existing grade of the road at this location 
 
- The proposed grade of -3.38% is similar to the 3% threshold, and the TDM states that there is no limit on preferred maximum 
length for longitudinal grades below 3%. 
 
- Cost efficiency as altering the topography will introduce significant capital costs to the project. 

7) DECISION 

Reviewer   Signature   Date 

Approver   Signature   Date 

Decision ☐ Approved 
☐ Approved with 
comments 

☐ Rejected with reasons   

*COMMENT
S 
or 
*REASONS 
FOR 
REJECTION 
(*delete as 
applicable) 

        

Notes for Completion 
1. This form must be provided with a signed cover sheet giving full details of the applicant’s staff and checking process in 
accordance with the Quality Assurance procedures in place. The Departures submission should be considered as a “report”. 
2. If a particular box is not relevant, do not leave it blank, instead state “not applicable” or similar. 
3. Names and signatures associated with the Decision (see Section 6) should be inserted in accordance with agreed responsibility 
and competency matrix set out by the highway authority policy. 
4. When completing section 2A, please refer to list of choices provided by highway authority which will normally be broadly 
based on DMRB/volume or SHW/series categorisation. 

 

  



SUBMISSION FOR DEPARTURE FROM STANDARDS 

PROJECT NAME Airport to Botany Rapid Transit Corridor Project 

APPLICANT ORGANISATION Aurecon 

CONTACT DETAILS:   

APPLICANT REF  D.0003 

HIGHWAY AUTHORITY REF   

DATE SUBMITTED 22/11/2019 

1) PROJECT DETAILS 

A Description 

Airport to Botany RTC: Departure D.0003 
Reduction in general traffic lane width for the entire A2B route  
  
The Airport to Botany (A2B) Rapid Transit Corridor (RTC) Project is to provide a dedicated 
corridor which runs down the entirety of Te Irirangi Drive, traverses through Manukau, 
passing Manukau Bus and Train stations connecting to Puhinui Interchange along Puhinui 
Road before heading west towards Auckland Airport via State Highway (SH) 20B. 
 
The Project is an initiative by Auckland Transport (AT) to provide a viable alternative to 
private vehicles for east and south Auckland, where one third of airport trips originate. 

B Location Puhinui Interchange with SH20 to south of Botany on Te Irirangi Drive 

C 
Road category 
and type 

Road Name 
Existing Classification 

ONRC Roads and Streets Framework 

Puhinui Road Arterial 
Single Use (Out of Centre) 
Arterial 

Lambie Drive (North of 
Cavendish Dr) 

Arterial Mixed Use Arterial 

Lambie Drive (South of 
Cavendish Dr) 

Regional Mixed Use Arterial 

Ronwood Avenue Arterial Mixed Use Arterial 

Great South Road Arterial Mixed Use Arterial 

Te Irirangi Drive Regional 
Single Use (Out of Centre) 
Arterial 

D 
Design speed and 
speed limit 

Road Name 
Proposed Operating 

Speed 
Proposed Design Speed 

Puhinui Road 50 km/h 50 km/h 

Lambie Drive  50 km/h 50 km/h 

Ronwood Avenue 30 km/h 30 km/h 

Great South Road 50 km/h 50 km/h 

Te Irirangi Drive (South of 
Whetstone Road) 

50 km/h 50 km/h 

Te Irirangi Drive (North of 
Whetstone Road) 

50 km/hr 60 km/hr 



E 
Traffic and NMU 
flows 

Road Name AADT (ONRC) NMU Flows 

Puhinui Road 13,707 - 

Lambie Drive (North of 
Cavendish Dr) 

15,000 - 

Lambie Drive (South of 
Cavendish Dr) 

15,000 - 

Ronwood Avenue 15,000 - 

Great South Road 24,791 - 

Te Irirangi Drive 16,635 - 

2) DEPARTURE DETAILS 

A 
Discipline Roads and Highways 

Type General Traffic Lane 

B 

Relevant 
Standard(s) 

Transport Design Manual (TDM):  Urban and Rural Roadway design – Section 7.3 

Clause 

Section 7.3 of the Transport Design Manual (TDM): Urban and Rural Roadway Design 
specifies the preferred lane width as 3.5m for roads with speed environments > 50km/, with 
the minimum being 3.0m. However, the minimum width cannot be adopted on a bus or 
heavy freight route. 
 
For speed environments < 50km/h, the preferred lane width is 3.2m, with a minimum width 
of 3.0m. The preferred width is increased to 3.5m on RTN bus or designated freight routes, 
and the minimum cannot be used on these routes.  

C 

Difference 
between 
Standard(s) and 
Proposed Design 

 The current design proposes to adopt a 3.2m lane width for general traffic lanes across the 
project extent, with the exception of sections of Davies Avenue and sections of Ronwood 
Avenue, where there will be 3.5m general traffic lanes in either or both directions. 

D 
Reason for 
Departure 
(overview) 

 
 
 

 
 
The key aim of the project is to encourage a modal shift via the inclusion of an RTN, along 
with improved and safer walking and cycling facilities. The width of the general traffic lanes 
is proposed at 3.2m, to sufficiently accommodate all the required facilities within the cross-
sectional restraints. 
 
It is considered that a carriageway width of 3.2m is appropriate in facilitating the 
movements of most vehicles at the proposed posted speed limit. Sections along the project 
extent are classified as freight routes and / or FTN routes, which require 3.5m lane widths 
according to TDM requirements. Appendix A contains the FTN and freight route maps. The 
table below outlines the road sections which are freight routes and / or FTN routes, along 
with the reasons / motivations for this departure. 
 
 



Road FTN/Freight Route Explanation 

Puhinui Road  

FTN 380 Route 
Puhinui Interchange 
with SH20 to Wyllie 
Road Junction  

 

•  Approximately 250m of 
Puhinui Road within the project 
extent is classified as a FTN 
route. 
 

• A 1.2km length within this 
section is classified as a freight 
route.  
 

• Puhinui Road is classified as a 

Level 3 road, which defines 

these roads as  roads with no 

freight priority but requires 

active management. 

• The cross section will be 
reduced by 0.6m across the 
corridor, which will result in 
reduced capital and 
maintenance costs, motivating 
the proposed reduced width at 
this section. 
 

• The proposed cross section 
would result in the reduction of 
0.6m of the corridor width. 
  

Level 3 Freight 
Network 
From Puhinui 
Interchange with SH20 
to Bridge street 

Lambie Drive 
(North of 
Cavendish Dr) 

FTN 380 Route 
From Puhinui Junction 
to North of Cavendish 
Dr Junction (complete 
length) 

 

• 600m of this section is part of 
the FTN route. 

 

• The proposed 1.5m shoulders 
adjacent to the traffic lanes in 
each direction may be used by 
buses (if required). 

 

• The proposed cross section 
would be within AT’s 
designated boundary, whereas 
having 3.5m lanes would result 
in the corridor extending 
beyond the boundary, resulting 
in the need for further land 
acquisition, consequently 
increasing capital costs. 
 

  

No Freight Route 

Lambie Drive 
(South of 
Cavendish Dr) 

FTN 380 Route 
From South of 
Cavendish Dr Junction 
to Ronwood Junction 

 

• 210m of this section of Lambie 
Drive is classified as a FTN 
route. 

 

• The proposed cross section 
would be within AT’s 
designated boundary, whereas 
having 3.5m lanes would result 
in the corridor extending 
beyond the boundary, resulting 
in the need for further land 



No Freight Route 

acquisition, consequently 
increasing capital costs. 
 

• The proposed cross section 
would result in the reduction of 
1.2m of the corridor width. 
 
 

  

Ronwood 
Avenue 

FTN 33 Route 
(complete length) 

 
500m of Ronwood Avenue is 
classified as a FTN route.  

• A reduction in the lane widths, 
in combination with a posted 
speed limit of 30km/h would 
serve to create a safer 
environment to better 
accommodate the FTN route. 
 

• The proposed 1.5m shoulders 
adjacent to the traffic lanes will 
provide a buffer for the buses 
should it be required. 
 
The proposed cross section 
would be within AT’s 
designated boundary, whereas 
having 3.5m lanes would result 
in the corridor extending 
beyond the boundary, resulting 
in the need for further land 
acquisition, consequently 
increasing capital costs. 

• The proposed cross section 
would result in a reduction of 
0.6m of the corridor width. 
  

No Freight Route 

Great South 
Road (2 lanes in 
each direction) 

FTN 33 Route 
Used full project road 

 

• Overdimension280m of Great 
South Road at this location is 
classified both as a FTN and an 
overdimension route. 

• The section is classified as Level 

1B – Arterial roads serving 

strategic inter-and intra-

regional movements. 

• The proposed cross section 
would be within AT’s 
designated boundary, whereas 
having 3.5m lanes would result 
in the corridor extending 
beyond the boundary, resulting 
in the need for further land 
acquisition, consequently 
increasing capital costs. 

 

• The proposed cross section 
would result in the reduction of 
1.2m of the corridor width.  

Level – 1B Network 
Overdimension 



Te-Irirangi Drive 

No FTN Route 

 

• 225m of the road section 
between the Great South Road 
junction to the SH1 offramp is 
classified as a Level 2 road, 
which is defined as a road 
which provides for the 
manoeuvre of freights, serving 
industrial parks. 
 

•  6.5km of the road section 
between the SH1 offramp and 
Botany is classified as a Level 
1B road, which is defined as an 
arterial road serving the 
manoeuvre of freigths, serving 
strategic inter- and intra-
regional movements.  

 
Providing 3.5m lanes would 
result in the corridor between 
Botany and Dawson Road 
extending beyond the 
boundary, resulting in the need 
for further land acquisition at 
this location, consequently 
increasing capital costs. 

• The proposed cross section will 
result in the reduction of 1.2m 
of the corridor width. 

  

Level 2 Network 
From Great South Rd 
Junction to SH1 Off 
Ramp  
Level 1B Network 
From SH1 Off Ramp to 
Botany (Project Extent) 

 
Further to the reasons provided in the table above, corridor sections which are classified as 
freight and / or FTN routes will be designed to accommodate overdimension vehicles as 
outlined in the design philosophy statement, which states that all overdimension routes will 
accommodate the following clearance envelope specifications: 
 

• A 10m wide load with an allowance for a possible off-centre load. 

• In accordance with AGRD Part 3 “Table 8.1: Typical minimum vertical clearances 
over roadways and pedestrian / cycle paths”, a minimum 6.1m vertical clearance 
over a carriageway width of at least 10m is to be provided between road surface to 
underside of structure for all overhead bridges and structures on overdimension 
vehicle routes, which shall be increased to 6.3m for all overhead pedestrian 
structures. 

 
The effects of super elevation and vehicle tracking on curves will also be accounted for in 
the preparation of overdimension vehicle clearance envelopes. Identified intersections 
within the project extent will also be designed to safely accommodate overdimension 
vehicle manouevres. Kerbs and islands on overdimension routes will also be mountable 
where required. 
 
The proposed width reduction of the general traffic lanes will also serve the purpose of a 
traffic calming measure, reducing the general travel speeds within the project extent, 
therefore improving safety for all road users. 
 
The raised islands and separators proposed across the project will also improve road user 
safety through the separation of active modes from the motorised vehicles, therefore the 
narrower traffic lane should not have any adverse effects on pedestrians or cyclists.  
Overall, the proposal was developed strategically to simultaneously provide a safe corridor 
for all road users, whilst achieving considerable capital and maintenance cost savings.  
 



 
  

E 
Associated Project 
Departures 

- 

F 
Other options 
considered 

- 

3) JUSTIFICATION (POTENTIAL POSITIVE AND NEGATIVE IMPACTS) 

A Safety 

The proposed lane width reductions will serve as a traffic calming measure, reducing overall 
travel speeds in the affected sections of the project. The raised islands and separators will 
also significantly reduce the risk of collision between motorised vehicles and active mode 
users, therefore the impact on pedestrians and cyclists as a result of this proposal is 
considered to be negligible.  

B Congestion/ delay 
The reduction in width of 0.3m per traffic lane is unlikely to introduce significant congestion 
/ delays to the affected sections of the project. 

C 
Environmental/ 
Sustainability 

As the overall cross section will be reduced, this will also decrease the ecological impact 
within the project extent as a whole. 

D 
Capital and Whole 
Life Cost/Value 

A reduced cross-sectional width will result in a reduction of land acquisition required for the 
project, thereby reducing the capital cost. 
 
Construction and maintenance costs will also be reduced because of reduced corridor 
width. 
 
  

E Accessibility No impact on accessibility 

F Integration No impact on Integration 

G Structural 
No impact on structures, apart from the reduction in capital costs to widen existing 
structures.   

H 
Network 
Resilience & 
Maintenance 

 No significant risks are associated with the reduce lane widths with regards to 
maintenance.  

4) COMPENSATORY MEASURES 

A 
Included 
Measures 

      

B Rejected Options       

5) ATTACHMENTS & OTHER INFORMATION 

A 
List of 
Attachments 

      

B Consultations       

C Other information       



6) DESIGN ORGANISATION’S CONCLUDING REMARKS 

It is recommended to reduce the width of the general traffic lanes from 3.5m to 3.2m and is accepted on the following basis: 
 
- Project is designed for a low speed environment.  Narrower traffic lanes will promote and physically enforce a lower travel 
speed and driver awareness. 
 
- Reduces pedestrian and cyclist crossing lengths, promoting safety.  
 
- Less land acquisition required, resulting in large project cost savings.  
 
- Reduced capital and whole-life costs to construct and maintain the narrower corridor. 
 
- The 1.5m shoulders adjacent to the traffic lanes on Ronwood Avenue and Lambie Drive (North of Cavendish Drive) will provide 
additional space for overdimension vehicles (if required), resulting in essentially the same effect as a 3.5m traffic lane. 
- The 0.3m channel adjacent to the outer traffic lanes on Lambie Drive (South of Cavendish Drive), Great South Road, and Te-
Irirangi Drive will provide additional space for overdimension vehicles (if required) on the outer lanes, resulting in a similar effect 
to a 3.5m traffic lane.  

7) DECISION 

Reviewer   Signature   Date 

Approver   Signature   Date 

Decision ☐ Approved 
☐ Approved with 
comments 

☐ Rejected with reasons   

*COMMENT
S 
or 
*REASONS 
FOR 
REJECTION 
(*delete as 
applicable) 

        

Notes for Completion 
1. This form must be provided with a signed cover sheet giving full details of the applicant’s staff and checking process in 
accordance with the Quality Assurance procedures in place. The Departures submission should be considered as a “report”. 
2. If a particular box is not relevant, do not leave it blank, instead state “not applicable” or similar. 
3. Names and signatures associated with the Decision (see Section 6) should be inserted in accordance with agreed responsibility 
and competency matrix set out by the highway authority policy. 
4. When completing section 2A, please refer to list of choices provided by highway authority which will normally be broadly 
based on DMRB/volume or SHW/series categorisation. 

 

 

 

  



 

Appendix   

Rapid Transit Network and Freight Route 
 

 

 

 

 

 

 

 

 

Figure A.1: Rapid Transit Network Route along A2B project corridor 



 

 

  

 

Figure A.2 shows the strategic network in the study area (based on the Auckland Regional Land Transport Plan (RLTP) 

2015-2025), with routes depicted as follows: 

• Level 1A – Motorways serving strategic inter-and intra-regional movements 

• Level 1B – Arterial roads serving strategic inter-and intra-regional movements 

• Level 2 – Roads serving industrial parks 

• Level 3 – Roads with no freight priority but requires active management 

Figure A.2: Strategic Freight Network, inland container and industrial areas along A2B project corridor 



 

 

 Safety in Design Register  
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Appendix J 

Safety in Design Register 





ID
Risk Title

Event / Cause / Consequence
Persons
Affected

Applicable
Phases

Applicable
Disciplines
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(Risk Treatment)
Current Control Measures
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o
o

d

R
is

k 
L

ev
el

R
is

k 
O

w
n
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E
va

lu
at
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n

(Risk Treatment)
Action Summary

Comments

1
Pedestrian crossings during 
construction

Pedestrians may jaywalk and get struck by a construction vehicle due 
to:
- Access to PT stations are no longer easy
- Insufficient number of crossings during construction
- Pedestrians don't have a safe and accessible means of crossing
- Access to public services (parks, MIT, court building etc) disrupted or 
restricted

Which could result in:
- Pedestrian fatality 

Local 
Communities 

Workers
Construction

Roads & 
Highways

B
 -

 M
aj

or

-

2 Reduced parking

A person may get struck by a vehicle because of driver frustration due 
to lack of parking and/or dangerous parking due to:
- Reduction in parking is no longer sufficient to service surrounding 
businesses and services

Which could result in:
- Injury to pedestrian

Local 
Communities 

Workers
Construction

Roads & 
Highways

D
 -

 M
in

or

3
Network disruption during 
construction

Driver/pedestrian confusion/panic/frustration during construction may 
lead to an accident due to:
- PT routes no longer viable because of construction
- Traffic around the Lambie Dr/Manukau Station Road intersection is 
not managed effectively
- Construction causes traffic to overflow and congest other streets via 
detours
- The public transport network around the RTC changes to 
accommodate construction requirements
- No dedicated routes for construction traffic
- Multiple overlapping construction projects exacerbate traffic impacts
- Airport bus link to kiss and ride at Puhinui interchange is disrupted

Which could result in:
- A fatality

Operators 
Workers 

Local 
Communities

Construction
Roads & 
Highways

B
 -

 M
aj

or

-

4 Dust and noise exposure

Constructors and the public may be exposed to exceeded safe levels 
of dust and noise due to:
-  Works within construction sites

Which could result in:
- People developing hearing/breathing problems
- Liability under the Occ H&S regulations

Workers Construction
Roads & 
Highways

C
 -

 M
od

er
at

e

-

5 CPTED issues

CPTED issues may occur due to:
- Insufficient lighting/visibility underneath the new bridge at Puhinui 
interchange
- Design of bridge strucuture 

Which could result in:
- Damage to infrastructure
- Promote dangerous activities and other crime involving injury to 
residents

Local 
Communities

Design 
Maintenance

Bridge 
Structures

D
 -

 M
in

or

-

6 Difficult maintenance duties

Dangerous maintenance works due to:
- Hard to access tall structures or objects (e.g. lights, CCTV)
- Traffic service cabinets are diffcult to access (in a confined space, 
close to the road etc)

Which could result in:
- Maintenance worker injury  

Maintainers
Design 

Maintenance

Roads & 
Highways 

Bridge 
Structures

C
 -

 M
od

er
at

e

-

7 Unattended maintenance vehicle

A vehicle collision may occur with an unattended maintenance vehicle 
due to:
- No dedicated service bays for maintenance vehicles to park to carry 
out their duties, resulting in dangerous parking 

Which could result in:
- Injury to driver

Maintainers 
Local 

Communities
Maintenance

Roads & 
Highways

C
 -

 M
od

er
at

e

-

8
Pedestrian crossings during 
operation

Pedestrians may jaywalk and get struck by a moving vehicle due to
- Insufficient number of crossings 
- Pedestrians jump over barriers at stations to catch PT rather than at 
designated crossings 
- No crossings at desirelines (e.g. near schools/daycares)

Which could result in:
- Pedestrian fatality 

Local 
Communities

Operations
Roads & 
Highways

B
 -

 M
aj

or

-

9 Altered traffic conditions

Vehicle collision within the RTC may occur during the operation phase 
due to: 
- Local bus drivers being confused and uncertain with the changed 
local network and might drive into the RTC
- General vehicles may turn into the RTC and panic as they feel stuck 

Which could result in:
- A fatality

Operators 
Local 

Communities
Operations

Roads & 
Highways

B
 -

 M
aj

or

-
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10
Shared space outside Manukau 
Train and Bus Stations

A vehicle collision with pedestrians or cyclists may occur due to:
- The free movement of cyclists and pedestrians across the RTC and 
road at any point where drivers may not be aware of it

Which could result in:
- Pedestrian/cyclist fatality

Local 
Communities

Operations
Roads & 
Highways

B
 -

 M
aj

or

-

11 Vandalism of shelters

A maintenance worker or pedestrian may cut themselves due to: 
- Vandalism of station structures resulting in protruding objects or 
broken glass 

Which could result in:
- Minor to moderate injuries

Local 
Communities

Operations
Roads & 
Highways

D
 -

 M
in

or

-

12 Sight distance 

Vehicles could strike object on the road because of insufficient sight 
distance due to:
- High vegetation at RTC intersection stations  
- High barriers at RTC intersection stations 
- Bridge structure at Puhinui Interchange for users turning from 
Kenderdine rd/Cambridge Tce 
- Insufficient bike/e-scooter parking at stations, leading to people to 
dump them and potentially fall onto the road

Which could result in:
- Injury to driver

Local 
Communities

Operations Landscaping

C
 -

 M
od

er
at

e

-

13 Insufficient platform widths

High volume of pedestrians waiting for PT may spill onto busy adjacen
roads and get struck by a vehicle due to: 
- Platform widths for peds being of an insufficient width, particularly 
around schools 

Which could result in: 
- Pedestrian fatality

Local 
Communities

Operations
Roads & 
Highways

B
 -

 M
aj

or

-

14 Illegal traffic movements

Forced left-in, left-out movements may cause a vehicle collision to 
occur due to:
- Frustrated drivers may drive the wrong way down a road as a 
shortcut
- Frustrated drivers may cut across the RTC to turn right. 

Which could result in: 
- A fataility 

Local 
Communities

Operations
Roads & 
Highways

B
 -

 M
aj

or

The risk has been controlled to the current level by:
- Provided vertical kerbs and separators between general traffic lanes 
and the RTC lanes, to restrict people from cutting across the RTC

-

15
Bi-directional use of uni-directional 
cycle paths

Cyclists may head the wrong way down the uni-directional cycle paths 
leading to a head on cyclist collision due to: 
- Lack of right turn options for cyclists
- insufficient number of cycle crossings

Which could result in: 
- Major injuries to cyclists

Local 
Communities

Operations
Roads & 
Highways

B
 -

 M
aj

or

-

16
Driveway interaction with walking 
and cycling facilities

Collision with vehicle coming out of a driveway may occur due to:
- Inadequate visibility splay for vehicles to see crossing pedestrians 
and cyclists 
- A cyclist heading the wrong way down a cycle path will not be 
anticipated from a vehicle coming out of a driveway

Which could result in:
- A fatality 

Local 
Communities

Operations
Roads & 
Highways

B
 -

 M
aj

or

-

17 On-road cyclists 

Cyclist and vehicle collision may occur due to
- Cyclists using the road as the cycle path is not meeting requirements 
to entice cyclits to use it 
- Drivers do not anticipate cyclists to use the road because a cycle 
path is provided.
- Cyclists crossing the road due to insufficient number of crossings

Which could result in:
- A fatality

Local 
Communities

Operations
Roads & 
Highways

B
 -

 M
aj

or

-

18 Emergency at Puhinui bridge

Emergency vehicles unable to reach emergency (e g. fire/accident on 
bridge) due to:
- Difficult access to Puhinui interchange bridge for emergency vehicles

Which could result in:
- Fatality 
- Extensive fire damage 

Operators Operations
Roads & 
Highways

B
 -

 M
aj

or
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19 Noise disruption

Surrounding residents may be exposed to higher than average noise 
levels due to:  
- Elevated RTC traffic over the rail line at Puhinui Interchange 
distributing noise easier to the surrounding areas
- Construction works

Which could result in:
- Health issues for adjacent residents

Neighbours
Operations 

Construction

Architectural 
Bridge 

Structures D
 -

 M
in

or

-
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Within their report T&T advised that the Probable Maximum Flood (PMF) storm event was not 

attenuated through either the Upper or Lower Dam as flows discharged over the wide dam crests at 

time of peak flows. The maximum discharge depths over the dam crests were 0.4 m and 0.5 m for the 

Upper and Lower Dams respectively and presented a significant potential risk of dam failure.  That 

potential failure could affect some residential properties in the area.  To solve this matter, T&T 

proposed an auxiliary spillway option to bypass PMF floods for the geometry of the existing dams. 

The risk associated with these two dams, and any proposed Auckland Council intervention should be 

confirmed before considering either of these dams as a potential mitigation option for increased 

stormwater flows from the A2B project. 

 

1.2 Accent Drive Pond (Sancta Maria Pond – North) 

No Resource Consent was found for this pond. A file named as “Spencer Block Stage 8 - Pond 

Maintenance Schedule – Stormwater Management Pond”, reference SP8337, was reviewed and the 

relevant information is shown below: 

The pond is an off-line wet pond to provide both water quality treatment and attenuation in 

accordance with the legacy Auckland Regional Council (ARC) Technical Publication 10 (TP10) design 

guideline. The pond has a permanent pond water depth of 1.50 m and fluctuates up to 3.7 m over 24 

hours to an RL of 17.7 m providing an attenuation of 80% of the pre-development flows for the sub-

catchment. The pond volume is 8,300 m3. 

Furthermore, a review of the Stormwater Pond design, carried out by legacy Manukau City Council 

(file reference 24330R3), dated June 2004, summarised the consideration and assumption of the 

pond design development, as shown below: 

◼ The pond design meets the minimum requirements of ARC TP10. 

◼ The pond is designed for stormwater quality treatment, extended detention and to control 

flows up to a 10% AEP rainfall event. Flows higher than 10% AEP event (up to 1% AEP 

event) are diverted at Accent Drive and Cyril French Drive into the adjacent watercourses 

where they are attenuated behind the Accent Drive embankment and controlled to 80% of the 

flow from the developed areas. 

◼ Total catchment area considered for design is 44.14 ha. 

◼ Catchment Imperviousness of 65% has been adopted. 

◼ Initial abstraction (Ia) has been allowed for impervious areas as well. The design consultant 

(Wood and Partners) consider that some storage occurs in channels, catchpits and manholes 

although the quantum of this storage is debatable. ARC TP108 considers no Ia for impervious 

areas. The design water quality volume for the pond (50% of the total of 7,053m3 WQV 

calculated considering nil Ia for impervious areas) = 3,847m3. 

◼ Sediment Forebay volume required = 15% of 7,053 m3 = 1,058 m3. Volume provided in the 

forebay = 1,100m3. 

◼  The proportional L: B Ratio for the whole pond is approx. 3:1, equivalent to a minimum 

recommended in TP10. 

Peak flows and volumes – the design calculations show the following:  

◼ The 50% AEP overall post development flow is limited to 64% of the pre-development flow.  

◼ The overall 10% AEP post development flow is to 85% of the predevelopment scenario.  

◼ And the 1% AEP overall post development flow is calculated on the following assumption: 

◼ Allowable 1% AEP post development outflow = 100% of the outflow from catchment that will 

be not be developed plus 80% of outflow from catchment that will be developed. 



 

1.3 Whaka Maumahara (Guys Reserve) 

The Resource consent application for land use activity, applied for legacy Manukau City Council 

(MCC), under MCC Proposal No. 9673 and BRS Reference P6906, contains the following 

information: 

The area of catchment contributing to the flow to be piped is 86 hectares and the 1% AEP flood flow 

has been calculated as 15.4m3/s using MCC rainfall intensity curves. The upstream 1% AEP flood 

level is 21.4 mRL assuming the road level at the start of the overland flow is 21 mRL. 

Soils are silty clays and clays of the Waitemata Group sediments. 

 




