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Figure 3-1: Reference Design Layout 

Some of the key elements of the reference design include: 

◼ Aligned and upgraded platforms with level boarding to improve passenger experience and 

operational flexibility. 

◼ A new weather-protected pedestrian overpass at the station across the rail corridor. 

◼ A new at-grade signalised pedestrian crossing at Cambridge Terrace. 

◼ A reduced and rationalised Park & Ride facility to release land for TOD and public realm 

improvements. 

◼ An upgraded bus interchange including a cluster of new stops separated from car-based access, a 

new double stop on Oxford Terrace and infrastructure improvements to existing bus facilities such 

as widened footpaths, weather protection, lighting and real-time service information. 

◼ Improvement to active mode access routes with raised safety platforms across side roads. 

◼ Integration of PUDO areas with mobility parking and separation of turning movements from 

pedestrian desire lines. 

◼ Surface treatments, signage and wayfinding improvements.  

4 Traffic and Pedestrian Movements 

4.1 Traffic Volumes 

Station access is primarily from Cambridge Terrace from the south and Oxford Terrace from the north. 

Both are primary collector roads with approximately 12,300 and 7,900 vehicles per day respectively 

(2025 estimate)1.  

Primary Collectors distribute traffic between and within local areas, serving as the primary link that 

connects major local economic areas or population centres. They link local roads with high-order 

roads such as arterials. Cambridge Terrace carries around 250 heavy vehicles daily, while Oxford 

Terrace carries around 400. Cambridge Terrace and Oxford Terrace fall within the classification of 

Main Streets in NZTA’s One Network Framework (ONF). 

Other approach roads of significance to the station include Knights Road and Pohutukawa Street, with 

the latter providing access to the Park & Ride on the southwest side of the station. Knights Road is a 

primary collector and carries high volumes of traffic of more 25,500 vehicles per day (2025 estimate) 

out of which about 510 are heavy vehicles. Pohutukawa Street is also categorised as a primary 

collector but carries low traffic volumes of less than 400 vehicles per day (2025 estimate), which 

includes about 20 heavy vehicles.  

4.2 Passenger Demand at Waterloo Station 

Existing rail passenger demands for Waterloo Station have been obtained from Snapper data from 

March 2024.  

The weekday average boarding and alighting volumes were calculated to be 2,214 passengers in the 

AM peak (06:00 to 09:00) and 1,907 passengers in the PM peak (15:00 to 18:00). This includes the 

 
1 Source: Mobile Road 
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total passenger boarding and alighting volumes for both the Hutt Valley Line and Wairapa Line, and in 

both directions of travel. 

Forecasted passenger demands for 2046 (design year) have been projected to be 3,101 passengers 

in the AM peak period (3 hours) and 2,572 passengers in the PM peak period (3 hours).  

By 2046, 490 boardings and alightings are estimated during each of the busiest 15-minute periods in 

the morning and evening peaks. These projections indicate a sustained pattern of tidal commuter 

movement, characterised by elevated inbound demand during morning hours and increased outbound 

travel in the evening. 

Station entrance passenger split assumptions that were adopted for developing the reference design 

are as follows: 

◼ 67% to / from Oxford Street 

◼ 17% to / from Cambridge Terrace Station Forecourt  

◼ 17% to / from Cambridge Terrace 

4.3 Bus Stops 

Bus stops for Waterloo Station are currently situated on Knights Road and Oxford Terrace to the 

western side of the station, as well as two stops on the eastern side within the interchange. The 

interchange also includes a designated stop for rail replacement buses used when regular rail services 

are unavailable. 

Introducing a double-stop on Oxford Terrace has been recommended in the Reference Design, along 

with a cluster of new stops immediately adjacent to the rail station entrance in the eastern interchange. 

 

Figure 4-1: Proposed Bus Stop Layout 
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4.4 Existing and Proposed Pedestrian Crossings, Access Points  

The station is primarily accessible from Cambridge Terrace to the south and Oxford Terrace to the 

north, with additional access available via Pohutukawa Street to the west. High levels of pedestrian 

movements occur along and across these roads for station access, especially in the morning and 

evening peaks. 

Existing at-grade pedestrian crossings are present at Oxford Terrace and Pohutukawa Street. Oxford 

Street has an at-grade 2-stage staggered pedestrian zebra crossing with fenced median refuge. The 

reference design proposes the pedestrian crossing at Oxford Steet to be upgraded to an at-grade 1-

stage wide pedestrian zebra crossing.  

The existing crossing at Pohutukawa Street is an at-grade 2-stage single pedestrian zebra crossing 

with median refuge island which is proposed to be upgraded to an at-grade 1-stage pedestrian zebra 

crossing. 

 

Figure 4-2: Existing Oxford Terrace Pedestrian Crossing 
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Figure 4-3: Proposed Oxford Terrace Pedestrian Crossings 

There is an existing pedestrian underpass at Cambridge Terrace. The reference design proposes a 

signalised pedestrian crossing shown in Figure 4-5 below. 

 

Figure 4-4: Existing Cambridge Terrace Pedestrian Crossing 
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Figure 4-5: Proposed Cambridge Terrace Pedestrian Crossing 

Since Oxford Terrace and Pohutukawa Street would still retain at-grade crossings, changes to current 
pedestrian movements on them is expected to be minimal. Compared to Cambridge Terrace where a 
signalised pedestrian crossing is proposed. 

5 Safety Records  

Crash data for the major approach roads to Waterloo Station was sourced from the Crash Analysis 

System (CAS) database maintained by Waka Kotahi NZ Transport Agency. The road sections for 

which crash data have been sourced is shown in Figure 5-1. The tables below categorise crash 

records from 2020-2025 based on their severity, and the type of users impacted. 
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Figure 6-1: Network Performance Plot (AM) 

 
Figure 6-2: Network Performance Plot (PM) 
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The network performance plots presented above illustrate delays on the intersection approach 

sections of Oxford Terrace and Pohutukawa Street during the AM peak, as well as on Pohutukawa 

Street during the PM peak, indicated by reduced traffic speeds. These delays are anticipated and are 

not regarded as significant due to their limited extent.  

Delays have been noted on Birch Street during the morning peak period. However, no delays were 

observed on the remainder of the road network in the vicinity of the station. 

6.2 Access 

The reference design recommends the implementation of a suite of infrastructure improvements that 

remove barriers especially for walking and cycling, and unlocks access to key destinations and 

community facilities. These include: 

◼ New at-grade signalised crossing on Cambridge Terrace: Provides a direct east–west 

connection between the station entrance and surrounding community, aligned with existing key 

walking routes. The signalised facility replaces reliance on the subway, supporting more direct and 

equitable access for all users, including children and people using mobility aids 

◼ Overpass with weather protection: A weather-protected pedestrian overbridge at the station 

interchange would provide an all-weather alternative route between platforms and across the 

corridor. It is designed with universal access features including gentle gradients, lifts, and tactile 

guidance. 

◼ New bus interchange configuration: The reference design improves access for buses by 

separating bus movement from pick-up and drop-off and private vehicle areas. 

◼ Integration with the Beltway Cycleway and street network: The station improves active mode 

access by connecting directly into existing and future active mode corridors, including the Beltway 

Cycleway, Oxford Terrace, and Birch Street. These connections enable catchment expansion and 

support end-to-end multimodal journeys. 

◼ Integration with wider interchange movements: The proposed PUDO and taxi facilities 

represent a shift from car-based access toward a more intentional, user-centred approach that 

supports accessibility and safety. PUDO facilities are strategically located to complement 

pedestrian and micromobility networks, enabling seamless transition for all users without 

compromising the overall operational efficiency of the interchange. 

◼ Co-located PUDO and accessible parking bays: Drop-off areas are integrated with mobility 

parking near station entries, reducing walking distances and supporting universal access.  

6.3 Expected Future Traffic Movements 

The anticipated General Traffic, Bus and PUDO movements on the surrounding road network based 

on the proposed access arrangements for Waterloo Station is shown in the figures below. 
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Figure 6-3: Bus / General Traffic / PUDO Movements North of Waterloo Station 

 

Figure 6-4: Bus / General Traffic / PUDO Movements South of Waterloo Station 

6.4 Safety 

Due to higher traffic and pedestrian movements, Cambridge Terrace and Oxford Terrace have a 

relatively higher safety risk compared to other roads surrounding the station, with a higher number of 

incidents and collisions that have led to minor pedestrian injuries as well. This reinforces the need to 

implement pedestrian crossings and other upgrades as safety measures, since the associated risks 

are likely to increase if there is future growth in traffic volumes. 

The suite of interventions recommended to be implemented in reference design responds to identified 

constraints including fragmented crossings, poor visibility, and low perceptions of safety. These 

include: 

◼ New at-grade signalised crossing on Cambridge Terrace: A strategically located and signalised 

pedestrian crossing that replaces reliance on the subway, improving safety and visibility. 

◼ Improvements to western access via Oxford Terrace: Upgraded access routes to support safe 

walking connections from the western residential catchments. Raised safety platforms across side 

roads to reduce vehicle speeds and enhance pedestrian visibility. 
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◼ CPTED-informed overpass: An overbridge at the station interchange that would provide an 

alternative route between platforms and across the corridor and is designed with passive 

surveillance, clear sightlines, and universal access features. 

◼ New bus interchange configuration: The reference design separates bus movement from pick-

up and drop-off and private vehicle areas to improve safety and reduce modal conflict at the station 

entrance. 

◼ Safe design for PUDO areas: PUDO areas are designed with clear wayfinding, passive 

surveillance. Dedicated turning movements are separated from pedestrian desire lines to reduce 

conflict. By formalising taxi and PUDO access, the design mitigates the safety risks associated with 

current practices such as stopping in live traffic lanes or at bus stops. 

7 Benchmarking Case Studies 

This section references other stations that are comparable in terms of traffic movements, passenger 

boarding/alighting volumes, layout and TOD features. These have been treated as similar case 

studies to assess the potential impacts of place interventions such as crossings, from both a technical 

and policy perspective to support the Waterloo Station TOD. 

7.1 Case Study: Johnsonville Station, Wellington 

Johnsonville train station in Wellington also has a bus stop opposite the station on Moorefield Road. 

Pedestrians can use Moorefield Road to access the station from the north end, which has a pedestrian 

zebra crossing and is an arterial road carrying close to 13,000 vehicles daily.  

Pedestrians can also access the station from the south end via Broderick Road, another arterial road, 

with approximately 9,600 ADT. Access to the station Park & Ride is via Gothic Street, a primary 

collector with 1,700 ADT.  
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7.2 Case Study: Woburn Station, Wellington 

Woburn Train Station in Wellington can be accessed via Cambridge Terrace from the south and 

Pohutukawa Street from the North. This section of Cambridge Terrace carries more than 15,000 

vehicles per day and has two pedestrian zebra crossings 150m apart, providing access to the station 

platforms through the Park & Ride. The section of Pohutukawa Street that provides station access 

carries less than 300 vehicles per day and has a pedestrian zebra crossing. 
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7.3 Case Study: Newmarket Station, Auckland 

Newmarket Station has a signalised mid-block pedestrian crossing at station access from Broadway, 

which is an arterial road with 18,200 ADT.  

The second access is on Remuera Road which is another arterial road with traffic volumes of 14,400 

ADT that has signalised pedestrian crossings at the intersections with Broadway and Nuffield Street 

on either side of a rail bus stop.  

Both access work without significant queues, delays or access impacts.  
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7.4 Case Study: Kingsland Station, Auckland 

Kingsland Station has a signalised mid-block pedestrian crossing adjacent to a bus stop at the 

southern access from Sandringham Road. Sandringham road is a regional road carrying close to 

16,000 vehicles per day.  

There is another pedestrian access from New North Road to the North. This northern access from 

New North Road is adjacent to a signalised pedestrian crossing and a bus stop. New North Road is an 

arterial road with similar traffic volumes approximately 16,000 vehicles per day. Both pedestrian 

crossings provide station access without causing significant queues, delays or access impacts.  
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7.5 Case Study: Papatoetoe Station, Auckland 

Papatoetoe Station can be accessed from Shirley Road to the east and Station Road to the West. 

Shirley Road is an arterial road carrying almost 7,000 vehicles per day. A pedestrian zebra crossing is 

located at the entrance to the station's foot overbridge, and adjacent to the Papatoetoe bus stop. 

Station Road provides the western access to the station platform and Park & Ride. It is an arterial with 

approximately 22,000 vehicles per day. The western entrance to the station’s foot overbridge is 

situated next to a signalised mid-block pedestrian crossing and a bus stop on Station Road. Both 

points of access operate efficiently, with no notable queues, delays, or adverse impacts on 

accessibility. 
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7.6 Case Study: Manukau Station, Auckland  

Manukau has a train station and bus station on opposite sides of Davies Avenue which is an arterial 

road carrying around 6,500 ADT. The precinct is located in the urban centre and has similar 

characteristics to Waterloo station.  

The bus traffic use Davies Avenue and it also contains signalised pedestrian crossings that allows 

transfers between rail and bus services. The station precinct can be accessed from the south via 

Manukau Station Road, which is a regional road carrying 10,000 ADT and has signalised pedestrian 

crossings. The station can also be accessed from the east via Osterley Way which has multiple 

pedestrian zebra crossings.  
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7.7 Case Study: Avondale Station, Auckland 

Avondale station can be accessed via St. Jude Street, Layard Street and Crayford Street. St. Jude 

Street is an arterial road and has traffic volumes of approximately 12,000 ADT. St. Jude Street has a 

refuge island for pedestrians to cross at the station access, although it does not have modern safety 

infrastructure like a raised table, clearway markings, or signals. 
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8 Summary & Recommendations 

This section responds to concerns related to traffic, access, and safety, by outlining elements that the 

Reference Design adopts and by offering further recommendations for mitigation strategies aimed at 

minimising potential future risks.  

Although more pedestrians are expected to use the station in the future, this increase is likely to be 

minor. According to crash records and network performance indicators discussed earlier, current risks 

related to safety and congestion remain manageable and are unlikely to become significantly worse 

going forward. 

This section further outlines recommended mitigation measures to reduce future risk, supplementing 
the elements included in the Reference Design. It also presents a comparison with other benchmarked 
train stations of comparable function, traffic volumes, and passenger demand.  

8.1 Mitigation Measures 

Mitigation measures in and around the station precinct have been highlighted along with potential 

interventions for the surrounding network recommended in the next phase of work to support safe and 

efficient station access while considering wider network movement needs. 

Signals 

While the Reference Design includes enhancements to the existing zebra crossing at Oxford Terrace, 

future consideration may be given to the installation of pedestrian crossing signals or even upgrading 

to a fully signalized intersection as a measure for further safety improvement. 

Removal of Pedestrian Underpass 

Pedestrian underpasses typically have lower levels of surveillance compared to at-grade or elevated 

crossings, which increases their CPTED-related risks and make them a less favourable option due to 

safety concerns. There are also maintenance and accessibility issues associated with them such as 

vandalism and constraints for people with mobility issues. Replacing the existing pedestrian 

underpass with a safer and more accessible signalised at-grade crossing for station access from 

Cambridge Terrace addresses these risks. 

Speed Restrictions 

Traffic calming measures and speed restrictions can be applied on the busier approach roads to the 

station that have high traffic volumes, to make at-grade crossings even safer. 

Landscape Design Features  

Landscaping and urban realm features have been incorporated to act as buffers between the station 

area and the external road network. These features being embedded as elements of the reference 

design deliver a functional, user-friendly and inclusive customer experience by making it safe and 

accessible for all. 

Signage 

Signage placement and language are key elements for consistent and intuitive wayfinding across the 

precinct. These are designed for clarity and ease of comprehension, reducing reliance on prior 

knowledge or staff assistance and making it easy to navigate across the precinct. 








