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9.7 Quality of Experience

8QUALITY OF EXPERIENCE, 
CELEBRATION OF THE JOURNEY

Principle 
Reinforce the dramatic experience of the journey  ▫
through Wellington.
Contribute to views within the city. ▫

Criteria
Enhances significant view corridors for the city:   ▫
SH1 through Wellington; Kent and Cambridge 
Terrace;
Enhances significant view ‘points’ for the city:  ▫
Mt Victoria greenbelt and ridgeline; National 
War Memorial; Government House; the Basin 
Reserve;
Provide high quality grade separation where it  ▫
occurs particularly to optimise experience under 
structures and along the journey.

Opportunities 
To design a sequence that contributes to the  ▫
experience of moving through the city along the 
journey.
Any new road forms a substantial part of the  ▫
urban scene. The opportunity exists to design a 
new urban component that contributes to views.

Fig. 69

Fig. 70

EXPERIENCE ALONG THE JOURNEY 
- SOME CONSIDERATIONS

views to static 
component
landmarks

views of the road 
“urban scene”

view to space

movement 
around 

emergence

character

movement
/rhythm broadscale 

landscape

A B

C
N

S

EW
B

A
C D

D

Note: Majority direction 
of journey changes 
with mode

A

B

C

B

A

C

D

D
Typical vehicle journey east-west [majority]

Typical vehicle journey north-south

Typical pedestrian journey east-west

Typical pedestrian journey north-south [majority]

Summary



60 NZ Transport Agency | War Memorial Tunnel Scoping Report | December 2010

primary traffic
secondary traffic
service + slow traffic
primary pedestrian
direct pedestrian route - line through park
interior circulation - enfillade / meander

processional route

arrival
controlled pedestrian crossing
new park address
potential future park address

key

Analysis
The road and park have been  ▫
designed in an integrated way. 
Repetition, scale and mass are 
the principles through which this 
integration is articulated.
The rhythm of the park gives  ▫
structure to the road journey, it 
emphasises the passage of time 
through the park, signals the 
approach to the National War 
Memorial and creates a sense of 
procession through the city.
Conversely, the presence of vehicle  ▫
activity on the road helps to animate 
the park and reinforces the scale 
of the Carillon and National War 
Memorial in the urban  landscape.
The vehicle route through the park  ▫
is linear and efficient, whilst the 
pedestrian  routes are numerous 
and either direct or circuitous.Fig. 79

Journeys Summary (Memorial Park)
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1 8000@A3

There is a unique opportunity on this site to provide net 
positive public space amenity and activity by ensuring 
full integration with adjacent public space and city 
fabric repair and improvements. 
 
More specific aims include:

manage the grade separation convergence zones;  ▫
enhance physical and visual connections; ▫
design the Experience;  ▫
make positive residual spaces; ▫
make beautiful structures. ▫

Fig. 80

Urban Design Summary
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10.1 Overview
The analysis of the current noise environment in the Basin Reserve Scoping Report covers both the War Memorial Tunnel and 

Basin Reserve Study Areas. Figure 10.1 shows the contour plot from the model of the existing noise situation. The plot shows that 

there are some quite areas relatively close to locations that are much noisier. This is due to the screening effect of buildings 

and terrain. 

Figure 10.1: Contour plot from the Model of Existing Noise Situation

New Zealand Standard 6806:2010 - Acoustics - Road-traffi c noise - New and altered roads has been recently released. It is 

focused on achieving the best practical options for mitigating noise effects resulting from roads. Once a preferred option is 

identifi ed this standard will be applied.

This noise assessment has focused on the long term impacts. Noise associated with the construction has not been assessed 

at this stage since it will be limited in duration; additionally, the preferred option and construction methodology with 

signifi cantly impact upon the potential noise generated.

10.2 Considerations for Option Development
While putting a road through a tunnel eliminates road noise for adjacent properties, there are noise effects associated with 

the tunnel portals. Noise reverberates in the tunnel resulting in an area of amplifi ed noise making the transition from the 

normal road to the tunnel. 

If the tunnel portal is located just past the end of the National War Memorial the noise effects could have an impact on 

visitors to the War Memorial. However, suitable structures could be developed to reduce this impact. Alternatively, if the 

tunnel portal is located after Taranaki Street, the impact of noise amplifi cation associated with the tunnel portal would be 

minimal since the land use in this area is predominantly commercial. 

10 Noise
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11.1 Overview
The air quality criteria, monitoring data, and modelled concentrations were extensively discussed in the Basin Reserve Scoping 

Report for an area covering both the Basin Reserve and the War Memorial Tunnel. Therefore, to minimise the duplication of 

material it has not been repeated here. At present, air quality in the Study Area is within guideline levels.

11.2 Considerations for Option Development
Air quality effects are generally confi ned to the area close to the road. Therefore, only very localised changes in containment 

concentrations can be expected to result from new sections of carriageway. While fl ows on some links may change, overall 

the project area is generating approximately the same amount of traffi c; therefore the overall contaminant generation should 

stay about the same. However, by providing a more direct route for east-west traffi c, which reduces the distance travelled and 

level of congestion, there will be some reduction in the overall contaminant generation.

Tunnels have both benefi ts and disadvantages in terms of air quality. Since the tunnel contains any contaminated air, adjacent 

land above the tunnel experiences improved air quality. However, the air quality for road users within the tunnel can be 

unsatisfactory. There can also be air quality issues near the tunnel portals and ventilation outlets. As the tunnel length 

increases, for example, if the tunnel in front of the War Memorial is combined with a tunnel around the Basin Reserve, the 

importance of good ventilation and the specifi c ventilation requirements increase. The effect of a tunnel on air quality will 

need to be carefully evaluated, including the impact of ventilation outlets on adjacent land uses.

 

11 Air Quality
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12.1 Geotechnical
The preliminary geotechnical appraisal for this project covers the Study Area in addition to the Basin Reserve Study Area. There 

are a number of key geotechnical issues that are applicable to the provision of a below ground trench or tunnel in the Study 

Area. These issues include:

• Poor soft ground and wet ground conditions;

• Artesian groundwater conditions;

•  Uplift of tunnel structure;

• Diffi cult excavation in soft ground;

• Higher uplift pressures on tunnel structure due to liquefaction in earthquake events; and 

• Obstructions from old culverted streams.

All the identifi ed geotechnical issues can be solved.

12.2 Sightlines
Sight distance design standards have been adopted from NZTA’s State Highway Geometric Design Manual (SHGDM). For 

crest curves a driver’s eye height of 1.05 and an object height of 0.2m should be adopted for vertical design. However, where 

paint lines need to be seen (e.g. limit lines at the intersection) a zero height should be used.

The current tunnel designs meet the sightline standards as mentioned in the SHGDM. The minimum sightline for a 60km/h 

design speed is 75m on a level grade. Sight distances shall be adjusted for changes in grade, in accordance with the relevant 

SHGDM publication.

Since the tunnel will be lit, headlight sight distance criterion is not taken into consideration for vertical alignment design. 

However, the vertical alignment satisfi es appearance, comfort and sight distance requirements.

Wherever horizontal sightline restriction occurs an additional shoulder width will need to be provided to give adequate 

visibility.

12.3 Grades
Vertical alignment design standards from NZTA’s State Highway Geometric Design Manual have been adopted. The desirable 

vertical grade should be less than 5 to 6 percent. The absolute maximum grade, on sealed roads for a design speed of 

60 km/h, should not exceed 8%. However, grades steeper than the maximum can be used for comparatively short sections or 

in constraint situations where the general maximum grades are diffi cult to achieve.

Wherever possible the vertical alignment has been designed for 70 km/h (10km/h above the horizontal design speed) to 

provide an additional safety margin.

The RoNS Design Standards and Guidelines suggest a 4 percent grade limit with a maximum of 8 percent over lengths less 

than 300m.

12.4 Emergency Egress Route 
Generally, modern safety standards for tunnels require the provision of an emergency egress route; however, if the tunnel is 

short, depending upon the risk profi le, it may not need to be provided. If the portals are treated as emergency exits, tunnels 

120m1 to 300m2 in length do not require a separate mid-tunnel means of escape. Using a performance based design approach 

the separation between egress points could be increased, but would probably require the addition of a mechanical ventilation 

system to provide smoke control, and / or fi re suppression systems and / or restriction of types of vehicle that could use the 

tunnel. Appendix C contains further information on the requirements for ventilation and egress routes in tunnels. 

12.5 Future Proofi ng 
The current focus of this project is to providing a westbound SH1 link around the Basin Reserve and through the Memorial 

Park. However, it is recognised that, in the future, there may be a desire to provide a fully grade separated link between the 

Mount Victoria and Terrace Tunnels for both westbound and eastbound traffi c. 

There are four major considerations when thinking about the provision of additional or longer tunnels in the future:

• Constructability of a westbound tunnel or extension;

• Impacts on Memorial Park;

• Tunnel alignment; and

• Access to and from the tunnel.

12.5.1 Westbound Tunnel Construction / Extension
When constructing a new road link, existing traffi c fl ows must be maintained. While this creates a few challenges at Taranaki 

Street for the construction of a westbound tunnel now, these can be overcome by utilising land which will be later 

incorporated into the proposed Memorial Park. 

However, once Memorial Park is built, constructing a tunnel or extending the tunnel through downstream intersections 

becomes very challenging. Traffi c exiting the tunnel must be accommodated at the downstream intersections as a tunnel 

under them is being constructed or a major detour must be created with all traffi c exiting the tunnel at the Basin Reserve and 

using other surface streets through the city. 

Currently there is an undeveloped gravel area on the northern side of Arthur Street between Taranaki Street and Cuba Street 

which is part of a designation for NZTA. If this land is to be retained to allow for the construction of a potential future 

westbound tunnel extension or eastbound SH1 route, then the provision of temporary structures that could then be leased 

needs to be considered to ensure positive outcomes for the area in the interim. If a tunnel extension is progressed in the 

future, these buildings could be temporarily relocated to allow the construction. 

12.5.2 Impacts on Memorial Park
Once Memorial Park is constructed, the main section of Memorial Park containing memorials cannot be disturbed to facilitate 

the construction of a tunnel. However, it has been assumed that it will be possible to undertake construction in the spaces 

outside the main section of Memorial Park. Over time it may be that adjoining spaces of footpaths, parking and planted areas 

may be viewed as part of the park itself meaning they cannot be disturbed for construction purposes. Appropriate zoning / 

ownership of these spaces may reduce the likelihood of this eventuating.

12.5.3 Access to and from the Tunnel
A major function of SH1 between the Mount Victoria and Terrace Tunnel is to provide local access. Therefore when planning 

for future tunnels, which may have limited connections to the city, it is very important to consider potential on and off ramp 

locations and their implications in terms of the local road network. The potential future access points between SH1 and the 

local road network need to be developed in conjunction with Wellington City Council to ensure their vision and plans for the 

local road network are taken into account. 

The location of these future on and off ramps needs to be considered now, to ensure there are adequate provisions in the 

current design to accommodate them in the future. For example, it could be desirable in the future to provide on and off ramps 

between Taranaki Street and a future eastbound SH1 tunnel. If further analysis shows this is necessary, the westbound tunnel 

needs to be located in such a way that these connections are possible.

12.5.4 Summary
To future proof and allow for the construction of or an extension to the westbound tunnel to the Terrace Tunnel and / or 

construct an eastbound tunnel there are a number of issues which need to be taken into account during the planning and 

design of the initial westbound tunnel. 

12.6 Queuing
Ideally queues in tunnels should be avoided since they present a higher risk; however they do occur during times of traffi c 

congestion and as a result of collisions and other rare events. To minimise the risks associated with queues in tunnels, 

adequate sightlines through the tunnel and on the approach and exit, appropriate ventilation, and good egress routes needs to 

be considered in the tunnel design.

12.7 Cross Section Requirements
Cross section requirements for both tunnel and trench structures have been considered and developed to allow the 

development of options and ensure they are geometrically feasible.

12.7.1 Tunnel Requirements
For a two lane tunnel the minimum width is approximately 15.3 meters as shown in Figure 12.1. This includes the following 

allowances:

• 2 meter wide service tunnel which also provides an egress route3 in case of an emergency in the tunnel;

• 0.3 meter wide wall between the service tunnel and main tunnel;

12 Tunnel Design Considerations

01 DR AS 4825, Tunnel Fire Safety 

(Draft), Standards Australia 

suggests a maximum separation of 

egress points of 120m in road 

tunnels.

02 NFPA 502:2010, Road Tunnels, 

Bridges and other Limited Access 

Highways, National Fire Protection 

Association suggests the 

maximum distance between 

emergency exits in tunnels, which 

otherwise comply with the 

standard should be 300m.

03 Depending upon the tunnel 

length and ventilation provision a 

separate means of escape may not 

be required. If this is the case, it 

may be possible to reduce the 

width of the service tunnel or even 

eliminate it.
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• 1.25 meter allowance for kerb and channel and rigid barrier and walkway behind the barrier to allow people to reach the 

doors to the emergency egress route;

• 1.0 meter shoulder;

• 2 x 3.5 meter wide traffi c lanes;

• 1.25 meter allowance for 0.5m shoulder, rigid barrier, kerb and channel; and

• 2 x 1.25 meter wide tunnel walls.

Shoulder widths may need to be wider around bends in the tunnel to provide adequate forward visibility.

Figure 12.1: Two Lane Tunnel Minimum Cross Section

However, the provision of entry and exit ramps may necessitate constructing a three lane tunnel along some of the tunnel’s 

length to allow for a merge or diverge lane. For a three lane tunnel, the above allowances remain the same, but there is an 

additional 3.5 meter lane. Therefore the minimum increases to approximately 18.8 meters as shown in Figure 12.2. 

Figure 12.2: Three Lane Tunnel Minimum Cross Section

Vertically, 6.5 to 8.0 meters has been allowed between the carriageway and top of the roof slab for the development of 

options. A range of heights has been used since the allowance required for ventilation varies with position in the tunnel. This 

includes the following allowances:

• 5.5 meter allowance for vehicle clearance,

•  0 to 1.5 meters for ventilation, lighting, signage, etc,

• 1.0 meter deep roof slab.

The NZTA Bridge Manual states a preferred minimum vehicle clearance of 6.0m and an absolute minimum of 4.9m. For this 

tunnel, a vehicle clearance height of 5.5m has been used in the design since the Mount Victoria and Terrace Tunnels are 

constraints on the network and they have a clearance of approximately 5.2m.

Assuming jet fans are used for longitudinal ventilation in the tunnel, an allowance of 1.5m for services is adequate. However, 

jet fans are normally located 80 to 100m from the portals meaning that the vertical cross section can be reduced near the 

beginning and end of the tunnel where there are no jet fans required. Similarly, if the tunnel is adequately short and no 

mechanical ventilation is required, the vertical cross section can be reduced. 

12.7.2 Trench Requirements
At either tunnel portal a trench structure is required to connect the at-grade carriageway to the carriageway in the tunnel. The 

horizontal cross sectional requirements of the trench structure is similar to the tunnel; however the service tunnel is not 

required. Therefore the minimum width is approximately 13 meters as shown in Figure 12.3. This includes the following 

allowances:

• 1.25 meter allowance for kerb and channel and rigid barrier;

•  1.0 meter shoulder;

• 2 x 3.5 meter wide traffi c lanes;

• 1.25 meter allowance for 0.5m shoulder, rigid barrier, kerb and channel; and

• 2 x 1.25 meter wide trench walls.

Figure 12.3: Minimum Trench Cross Section 

12.7.3 Summary
These tunnel and trench cross-sections are narrower than that used for the trench section of the Inner City Bypass which 

allowed for a 1.0m verge, 0.6m dish channel, and 0.9m shoulder on both sides of the road. 

The risks associated with providing a narrower cross-section are:

• Little room for a broken down vehicle to pull out of the traffi c lane;

• Minimal allowance for extra width to improve sight distances on horizontal curves;

• Consistency of the cross-section with other sections of SH1; and

• Lack of room for emergency vehicles to pass queued vehicles in case of a collision or fi re.

The narrower widths are proposed to minimise the construction footprint of the works.
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12.8 Construction Methods and Feasibility
The construction of a tunnel in an urban environment is not a simple undertaking. In particular, there are a number of 

challenges related to underground service relocation, temporary traffi c management, and providing suffi cient working space.

Primarily the tunnel will be constructed using a cut and cover methodology with temporary sheet piling, soil nails or soil 

screws to stabilise the soil walls as construction progresses. However, in locations where there is little room and a desire to 

minimise construction impacts, a top down methodology will be used. For this technique secant piles or diaphragm walls are 

used, then the top slab is poured, then the soil is excavated from underneath. It is expected that top down construction will be 

used where the tunnel crosses Tory Street and again at the crossing of Taranaki Street.

A major constraint and risk associated with the construction of a tunnel is the large number of signifi cant underground 

services. The services identifi ed thus far include:

• Newtown sewer;

• Te Aro and Tory culverts;

• 33 kV electrical cables in Taranaki Street and Buckle Street;

• 5 to 6 other 11 kV electrical cables; and

• Clay brick storm water drains.

Relocating these services presents a number of construction challenges. For example, the 33 kV electrical cable in Taranaki 

Street can only be relocated during certain periods of the year when it is under low loading. Appendix D contains plans 

showing the services throughout the whole Study Area. These plans are based on the data provided by the utility companies 

(as listed on the plans) and are indicative only.

Additionally, the temporary traffi c management required to enable a tunnel to be constructed requires careful consideration in 

the scheme and detailed planning stages of the project. While it is possible to maintain all turning movements at the impacted 

intersections, providing suffi cient capacity to meet demand could be challenging. Specifi cally, in any options involving a tunnel 

ending after Taranaki Street, maintaining trolley bus movements at the intersection of Taranaki Street and SH1 could be 

diffi cult.

12.9 Land-Bridge
Through the peer review process a land-bridge option was suggested as a potentially lower cost option than constructing a 

tunnel. The land-bridge is similar to the cut and cover structure however it has ventilation openings every 90m and a thinner 

deck. The idea behind the land-bridge is that it gives the appearance of a continual landscape over the structure whilst 

providing ventilation openings, removing the need for mechanical ventilation, hence the land-bridge name. 

The land-bridge concept has not been developed in more detail as the design does not meet the project objective of enabling 

construction of the competition winning Memorial Park design. 

If the project progresses, the land-bridge concept should be considered since the potential cost savings may be in the order of 

5-15 percent. These cost savings would need to be considered against the overall outcome for Memorial Park.
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PART II: 
Memorial Park Option Development
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The work on the War Memorial Tunnel started with a meeting involving representatives from Opus, Wraight Associates, 

Athfi eld Architects, and NZTA. As part of this meeting objectives specifi c to the War Memorial Tunnel were discussed and 

agreed, as presented in Section 1.4. Additionally, initial thoughts, challenges, ideas, and concepts were discussed from the 

traffi c operations, geometric design and urban design perspectives. Key outcomes and conclusions from this meeting 

included:

• Recognition that on its own the tunnel will not operate effectively. The tunnel needs to be considered in the context of the 

larger network and improvements being planned for other areas. Additionally, some adjustments to other parts of the 

network in the immediate vicinity are needed to ensure optimal performance. 

• An on-ramp at Sussex Street is required to meet the objective of reducing the volume of traffi c on Buckle Street in front of 

the War Memorial. 

• It could be possible to leave a strip of land on the northern edge of the proposed Memorial Park such that an eastbound 

tunnel can be constructed in the future without digging up the main structure of the park.

Throughout this project a collaborative approach has been used with an emphasis on addressing urban design, geometric and 

traffi c operations considerations concurrently due to the tight time frame. 

During this process designs were constantly evolving; however two general, broad options were explored for a tunnel: 

terminating before and after Taranaki Street. As work progressed it was recognised that the issues, opportunities and 

constraints generated by each tunnel option could be signifi cantly different depending upon what option at the Basin Reserve 

is selected. It was also recognised that an at-grade option through Memorial Park had not been analysed and should be 

considered as part of this analysis. The three options for SH1 through Memorial Park are explored in more detail below. 

Additionally, a number of alternatives for the Sussex Street connection were examined. These are also discussed in more 

detail below. 

13.1 Basin Reserve
Work on the Basin Reserve project has generated a number of different options1 for improving transport outcomes around the 

Basin Reserve. Some of these options are all at grade, while others provide grade separation for some movements. While a 

preferred option for the Basin Reserve has not yet been identifi ed, the NZTA Board have decided that only Basin Reserve 

Options A, B and F will be further considered. For this reason, we are only considering the impacts of the War Memorial 

Tunnel on these three options.

The design of the tunnel under Memorial Park is highly infl uenced by what option is implemented at the Basin Reserve. The 

traffi c modelling is based on Option A at the Basin Reserve being implemented, however from a traffi c operations perspective 

for the War Memorial Tunnel, it doesn’t matter which grade separated option at the Basin Reserve is implemented. Part III of 

this report links the Memorial Park SH1 options to the Basin Reserve options and analyses each option as a whole.

13.2 ICB Improvements
Preliminary transportation modelling of the War Memorial Tunnel showed that adding the War Memorial Tunnel to the Basin 

Reserve improvements results in extensive queues due to traffi c congestion along the ICB after the tunnel exit portal. 

Therefore a range of minor improvements to the ICB and adjacent roads are being considered. These improvements aim to 

address the impact of reduced access to the CBD resulting from a tunnel. They also improve traffi c fl ows within the tunnel 

minimising the creation of queues. The development and performance of these ICB improvements is documented in a 

separate report. 

13 Design Process/Methodology

01 The Basin Reserve options are 

documented in the Transportation 

Improvements Around the Basin 

Reserve -Options Report, prepared 

by Opus International Consultants 

Ltd. for NZTA.
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Motorists from Newtown and areas to the south currently use Adelaide Road, Sussex Street, then Buckle Street as the primary 

link to access SH1 in a northbound direction. One of the objectives associated with this project is to reduce the volume of 

traffi c on Buckle Street in front of the War Memorial. Therefore, a connection from Sussex Street to the tunnel is required to 

avoid having high volumes of through traffi c utilising Buckle Street to access the ICB. A number of different options for this 

connection have been considered. When developing these options the following factors were considered:

• Maintaining pedestrian access between the proposed Memorial Park and the Basin Reserve (i.e. minimising the 

severance created by a grade separated trench),

• Ability of the option to tie-in with the different Basin Reserve options, and

• Impact on the block of land between Sussex Street and Tory Street.

The pedestrian connection will ideally take the form of a pedestrian boulevard on the north side of Buckle Street. It will be up 

to 5m in width and pass the existing site of the crèche, as shown on the following fi gures.

14.1 Option 1 - At Grade across Pedestrian Boulevard
The Sussex Street connection would cross this boulevard at-grade and then start descending to the tunnel as shown in 

Figure 14.1. This is the cheapest option as it does not require any of the existing services in Buckle Street to be relocated.

The advantages of this option are:

• When combined with Basin Reserve Option F, this option allows local traffi c to join on north side of SH1.

• The pedestrian boulevard from Memorial Park to the Basin Reserve is maintained with an at-grade crossing across the 

tunnel on-ramp.

• The park can be shaped in such a way, that the historical grid is retained and a positive alignment for Buckle Street is 

achieved.

• It allows potential improvement on the south side of Buckle Street.

• If park between Tory Street and Cambridge Terrace, then no changes would be required to the current design.

• Cheaper than some alternatives due to minimal disruption to services on Buckle Street.

The disadvantages to this option are:

• Leaves minimal useable space between Sussex Street and Tory Street if constructed in conjunction with Basin Option B.

• Leaves minimal space for a building between Tory Street and the crèche.

Figure 14.1: Option 1 - At Grade across Pedestrian Boulevard

14.2 Option 2 - Trench along Buckle, At Grade Lane on South Side Buckle 
Westbound
In this option, shown in Figure 14.2, Buckle Street remains at grade on its current alignment. Immediately to the north of Buckle 

Street, the on-ramp is in a trench. The pedestrian boulevard would then be located immediately north of the trench. 

From a geometric design perspective, this option is not ideal since drivers must decide whether they are using the surface 

Buckle Street or proceeding into the tunnel as they turn into Buckle Street.

This option will cost approximately $10 to $20 million more than Option 1 since a much longer section of structure (trench / 

tunnel) is required and some signifi cant services on Buckle Street would need to be relocated.

The advantages of this option are:

• Confi nes the impacts to the current Buckle Street cross section.

• Could work with part or buildings between Tory Street and Cambridge Terrace.

• Works with the Basin Option A (but no boulevard on the Buckle Street alignment).

• Allows potential improvement of the south side of Buckle Street to create a new lane.

• Positive alignment of Buckle Street, relative to the historic grid.

The disadvantages of this option are:

• Impact on the boulevard alignment between Memorial Park and the Basin Reserve.

• Diffi cult to integrate the hole in the landscape due to the trench.

• Costly due to service relocations in Buckle Street. 

Figure 14.2: Option 2 - Trench along Buckle, At Grade Lane on South Side Buckle Westbound

14 Sussex Street Connection
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14.3 Option 3 - Trench on Sussex Street
In this option, Buckle Street would remain in its current form, as shown in Figure 14.3. A trench would be located on Sussex 

Street so that the traffi c was in a tunnel by the time it reached Buckle Street. This option would cause no severance between 

the Memorial Park and Basin Reserve for pedestrians since grade separated trenches would be avoided in this area. 

The trench carriageway must be a minimum of 6m wide to provide access for emergency vehicles around a broken down 

vehicle and 1.25m is required on each side for the trench structure. Then, three surface lanes (minimum 3m each) are needed: 

one on the western side to provide access to the residential properties and Buckle Street, and two on the eastern side of the 

trench to continue around the Basin Reserve to Cambridge Terrace. One of these lanes could be a designated bus lane. 

Providing only one lane around the Basin Reserve has a signifi cant impact on the capacity. Therefore the total width required 

is 17.5m, not including footpaths on either side. Given there is only 17m between the building lines on either side of Sussex 

Street, this option has not been progressed any further.

The disadvantages of this option are:

• Does not work without purchasing / demolishing property due to the widths required for the trench.

• Costly due to length of trench required.

Figure 14.3: Option 3 - Trench on Sussex Street

14.4 Option 4 - Trench along Buckle, At Grade Lane on North Side 
 of Buckle Eastbound
In this option, shown in Figure 14.4 below, there is no westbound at grade connection on Buckle Street between Sussex Street 

and Tory Street. The western lane on Sussex Street will lead into the trench on Buckle Street while the eastern lanes on Sussex 

Street will continue around the Basin Reserve to Cambridge Terrace. Motorists from Adelaide Road who wish to access the 

War Memorial on Buckle Street will use Tasman Street instead of Sussex Street. 

A one-way eastbound link from Tory Street to the Basin Reserve will be constructed to the north of the trench with a 

pedestrian boulevard to the north of the eastbound link. This option maximises the amount of land to the north of Buckle 

Street between Tory Street and Sussex Street available for either park or buildings. The provision of the at-grade eastbound 

link means there would be viable street addresses, if it is decided to use this land for buildings.

The cost of this option is roughly the same as Option 2.

The advantages of this option are:

• It is the best result for the provision of a buildings or park between Tory Street and Cambridge Terrace.

• Good accessibility to the crèche building.

The disadvantages of this option are:

• The south side of Buckle Street will remain a poor interface with the street.

• Costly due to services diversion in Buckle Street.

• Does not work well with Basin Option A.

Figure 14.4: Option 4 - Trench along Buckle, At Grade Lane on North Side of Buckle Eastbound
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14.5 Option 5 - Trench on Northern Side of the Tunnel
In this option, shown in Figure 14.5, Buckle Street would remain in its current confi guration. Sussex Street would be extended, 

at grade over top of the tunnel before beginning to plunge into a trench to connect to the tunnel on its northern side. 

The cost of this option is roughly the same as Option 1.

The advantages of this option are:

• Buildings or park could be provided between Tory Street and Cambridge Terrace.

• Minimises pedestrian severance between Tory Street and Cambridge Terrace since the trench is located on the northern 

part of the land.

• Retains pedestrian boulevard at-grade from Memorial Park to Basin Reserve.

• Enables local traffi c from Sussex Street to easily access the city by positioning on the north side of the SH traffi c.

The disadvantages of this option are:

• Does not work with Basin Option A or B.

• Increases the impact of the roading footprint within the block between Tory and Cambridge.

• Requires traffi c from Sussex Street that wants to head north on the SH to make a more diffi cult merge from right to left.

Figure 14.5: Option 5 -Trench on Northern Side of the Tunnel

 14.6 Tory Street to Cambridge Terrace Land Use
Currently the land to the north of Buckle Street between Tory Street and Cambridge Terrace is vacant, except for the former 

crèche building. The competition winning Memorial Park scheme included this land as future open park space. It is our 

understanding that a key feature of this proposal was the ability to link the Memorial Park with the Basin Reserve and 

Government House beyond, in terms of green space, but also for pedestrians, including processions.

However Wellington City Council have raised the possibility of this space (or part of it) being considered for future buildings 

instead of, or in combination with, park or open space. Detailed analysis of whether buildings or open space will result in a 

better outcome for this space has not been completed. This analysis is dependent upon which option is selected for the 

Sussex Street connection and to some extent the option selected for the Basin Reserve. It is recommended that the following 

criteria is considered when determining the feasibility of providing buildings in this area:

• Ability for buildings to establish an active and accessible frontage to the street for pedestrians and at least some 

provision for nearby parking;

• Ability for buildings to establish adequate service access in close proximity;

• Ability for buildings to establish a viable foot print in combination with height (in relation to likely functions and urban 

design parameters);

• Ability for buildings to provide for / complement public open space connections from the Memorial precinct to Kent /  

Cambridge and the Basin Reserve;

• Ability for buildings to integrate viably with road / bridge structures that traverse the site;

• Ability for buildings to integrate with the former crèche building; and

• Ability for buildings to complement open park space and street space to Buckle and Kent, ensuring strong and positive 

‘edges’ that will help defi ne the urban structure and activate adjacent space.

Based on our preliminary analysis, it appears that it may be possible to meet some of the above criteria for buildings for some 

of the Sussex Street connection options. However more design work and detailed analysis reviewing building options in 

relation to each of the road layout options being considered will be required to assess this and reach a fi nal conclusion.

14.7 Summary
Five options have been discussed above, of which four are viable. Each option has pros and cons and “fi ts”, with different 

degrees of success, with the various Basin Reserve options differently. Based on the Sussex Street connection, NZTA in 

conjunction with Wellington City Council can determine whether the land between Tory Street and Cambridge Terrace could 

be used for buildings or open park space. Currently, each of the options has been matched with one of the Sussex Street 

connection options, however this can be revisited in the future with a fi nal decision on the optimal Sussex Street connection 

being made once a preferred option for Memorial Park and the Basin Reserve has been selected. 

We now go on to discuss the three options in front of the War Memorial. One at grade option and two tunnel options.
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In this option, SH1 is a 3 lane at-grade road through Memorial Park, as shown in Figure 15.1, Figure 15.2, and Figure 15.3. Specifi c 

details of how this option connects with the Basin Reserve Options are presented in Part III of this report. This section is 

purely focused on the area to the west of Tory Street.

Figure 15.1: At Grade Between Tory Street and Taranaki Street 

15 At Grade Between Tory Street and Taranaki Street
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Figure 15.2: Artist’s Impression of At Grade Option from Taranaki Street 

Figure 15.3: Artist’s Impression of At Grade Option from Arthur Street

Two lanes of SH1 through traffi c are joined by 1 lane of traffi c from Sussex Street resulting in three lanes of through traffi c at 

the intersection of Buckle Street and Tory Street. These three lanes continue on Buckle Street through Memorial Park. On the 

approach to Taranaki Street, the right most lane becomes a dedicated right turn lane and an additional lane is developed to 

create a dedicated left turn bay, resulting in a total of four lanes with two through lanes at the intersection.

15.1 Mid Block Pedestrian Crossing
Currently, there are pedestrian crossings at Taranaki Street and Tory Street, but no mid block crossing on Buckle Street. 

Roughly 220 pedestrians were observed crossing Buckle Street mid block over a 12 hour period. 

With the construction of Memorial Park the desire to cross Buckle Street near the War Memorial is expected to increase; 

pedestrians who would have previously walked along Buckle Street may instead choose to cross Buckle Street and use the 

park instead. 

The low number of pedestrians observed crossing mid-block relative to the volume using the controlled crossings at Taranaki 

Street or Tory Street indicate that pedestrians currently fi nd this movement challenging and generally prefer to cross at a 

controlled crossing. In the future, as traffi c volumes increase on Buckle Street, crossing Buckle Street mid block will become 

even more challenging, especially if a grade separated solution is implemented at the Basin Reserve. This is due to the fact 

that with a grade separated option there will be no traffi c signals around the Basin Reserve to create traffi c platoons, resulting 

in few gaps in the traffi c for pedestrians to cross. The diffi cultly crossing Buckle Street will result in signifi cant severance 

between the War Memorial and Memorial Park. 

Based on the NZTA Pedestrian Planning and Design Guidelines, a signalised pedestrian crossing is the most appropriate 

facility for this location. The provision of a signalised pedestrian crossing will also signifi cantly reduce the likelihood of 

pedestrian crashes occurring. Depending upon the pedestrian demand, this results in a crash savings benefi t of $90,000 to 

$120,000 over a 30 year economic assessment period. However, the introduction of a mid block pedestrian crossing reduces 

the effi ciency of Buckle Street as a traffi c corridor. 

Modelling has shown that the provision of a signalised mid-block pedestrian crossing reduces the economic benefi ts of the 

scheme (over a 30 year period) by $4.2 million when compared to a scheme with no signalised mid-block crossing. This 

reduction in benefi ts corresponds to less than 3 percent of the total benefi ts and can be considered minor. 

Inclusion of a signalised mid-block pedestrian crossing in at-grade options is recommended for safety reasons and to allow 

movement between the War Memorial and Memorial Park. The reduction in economic effi ciency is unlikely to have a 

signifi cant impact on the scheme. 

15.2 Urban Design Considerations
An at-grade solution in front of the War Memorial integrates a signifi cant and well used city street into the broader park 

experience and allows motorists to engage with the War Memorial on a regular basis. However, the signifi cant volume of 

traffi c through the park will impact the ambience of the park. As a result of the signifi cant traffi c volume, pedestrian 

movement between the northern and southern side of the park is limited to the intersections at either end of the park (Tory 

Street and Taranaki Street) and the signalised mid block pedestrian crossing. 

This option results in some reduction in the green space on the north side of the park (from the original design). The central 

zone must be shifted northward to maintain the critical width.

15.3 Network performance
A scheme including SH1 as an at-grade road in Memorial Park with a signalised pedestrian crossing in front of the War 

Memorial was modelled using Paramics1. The network performance results are based on a package of work which include 

Ruahine Street, Basin Reserve Option A2, and ICB Improvements in addition to SH1 as a three lane at-grade route through 

Memorial Park. 

Network delay3 (lower values are better) and mean speed (higher values generally signify less delay and congestion), are two 

measures of how the whole network is performing. The network performance statistics for the option are summarised in Table 

15.1 and compared to the do minimum. The reported values are based on the performance of the whole modelled network. 

Figure 15.4 shows the extent of the model.

By constructing this package of works the network delay is signifi cantly reduced and the mean speed increases relative to the 

do minimum. 

01 The do minimum model 

includes signal optimisation and 

Mount Victoria Tunnel duplication 

(2026 only) while the option 

models include signal optimisation, 

Mount Victoria Tunnel duplication 

(2026 only), Ruahine Street, Basin 

Option A, ICB 3 improvements, 

and SH1 at-grade through 

Memorial Park with a signalised 

mid block pedestrian crossing. 

02 All traffi c modelling was 

completed with Basin Reserve 

Option A, however in terms of the 

operation of each option, it does 

not matter which grade separated 

option at the Basin Reserve (A, B 

or F) is used in the modelling.

03 Network Delay is measured in 

seconds and is defi ned as the 

accumulative average time of a 

single vehicle in the network.
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Table 15.1: 2026 Network Performance

Period Scenario Network Delay (s) Mean Speed (km/h)

AM
Do Minimum 330 16.2

At-grade SH1 with Ped Crossing 288 19.3

IP
Do Minimum 189 27.5

At-grade SH1 with Ped Crossing 180 28.9

PM
Do Minimum 349 13.5

At-grade SH1 with Ped Crossing 255 19.3

Figure 15.4: Paramics Model Extents

15.4 Summary
At-grade SH1 option does not achieve the project objective of minimising the volume of traffi c using Buckle Street in front of 

the War Memorial. The high traffi c volume and three lane cross section will create noise and severance within the park. 

However, an at-grade option allows motorists to have a vehicle based experience of the park and War Memorial
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This tunnel option ends before Taranaki Street, as shown in Figure 16.1, Figure 16.2, and Figure 16.3, below. Specifi c details of 

how this tunnel option connects to the Basin Reserve Options are presented in Part III of this report. This section is purely 

focused the area to the west of Tory Street. 

Figure 16.1: Tunnel Ending Before Taranaki Street

16 Tunnel Ending Before Taranaki Street 
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Figure 16.2: Artist’s Sketch of Tunnel Ending before Taranaki Street from Taranaki Street

Figure 16.3: Artist’s Sketch of Tunnel ending Before Taranaki Street from Arthur Street

With a tunnel ending before Taranaki Street, the tunnel exit portal commences approximately 90 m west of Tory Street, 

however an elevated roof structure extends another 30 m resulting in only 60 m of SH1 visible within the proposed Memorial 

Park. The length of the elevated roof structure can be adjusted to optimise the urban design outcomes for the park. Initially 

the tunnel exit portal extended much further into the park but by adjusting ground levels in the park and optimising the 

vertical cross section of the tunnel the cover on the tunnel has been extended further so as to minimise the adverse impacts 

of the trench on the park and views from the Carilion. 

A trench brings the tunnel traffi c back to ground level within the proposed park and will end just before the intersection of 

Buckle Street and Taranaki Street. A one-way local road is provided along Buckle Street in front of the War Memorial to 

provide property access. All traffi c using this local road must turn left at the intersection of Buckle Street and Taranaki Street. 

Approximately 100 to 200 vehicles per hour1 are expected to use the surface Buckle Street during the AM and PM peak 

periods. Given these low traffi c volumes, a road space shared with pedestrians and cyclists would be feasible.

Access from the Arthur Street service lane to SH1 is removed and instead the service lane is linked in a one way direction 

through to Cuba Street (south of SH1). This will require the construction of a ‘shared space’ for all road users in the area of the 

current courtyard in front of the Thistle Hall. In our view, it will be possible to create an appropriate urban design outcome for 

this space.

The tunnel will be three lanes wide: two lanes for the SH1 traffi c from the Basin Reserve while a third lane is for the traffi c 

using the Sussex Street on-ramp. Two sub options for SH1 traffi c at Taranaki Street have been considered. In the fi rst sub 

option, SH1 traffi c cannot turn onto Taranaki Street. In the second sub option, SH1 traffi c is able to make a right turn to 

Taranaki Street.

In the fi rst sub option, as the traffi c exits the tunnel and enters the trench there would be a merge resulting in two through 

lanes on Buckle Street at the intersection with Taranaki Street as shown in Figure 16.4. The motorists exiting the tunnel are not 

able to turn onto Taranaki Street: they are only permitted to travel straight through the intersection of Buckle Street and 

Taranaki Street. 

The traffi c signal at Buckle Street and Taranaki Street is modelled as having two phases:

• The fi rst phase is for through vehicles on Buckle Street and motorists making a right turn from Taranaki Street to Buckle 

Street. (The right turn from Taranaki Street to Buckle Street can occur at the same time as the through movement for 

Buckle Street traffi c since there is a separate lane on Buckle Street to accommodate the traffi c from Taranaki Street.)

• The second phase is for the north / south through movements on Taranaki Street.

In the second sub option, shown above in Figure 16.1, the three lanes from the tunnel continue to the intersection of Taranaki 

Street and Buckle Street. With the right most SH1 lane becoming a dedicated right turn lane providing access to Taranaki 

Street for SH1 vehicles. However, in this arrangement, the traffi c signal must operate on a 3 phase cycle to enable the 

motorists turning right from Taranaki Street to Buckle Street to have a phase. 

When modelled using S-Paramics the second sub option (right turn to Taranaki Street permitted) performs better than the 

fi rst sub option. Therefore, the second sub option with the right turn to Taranaki Street has been progressed and forms part of 

Options F, H and I. A more detailed discussion of the modelling results for each of these sub options is in Section 16.2

Figure 16.4: No Access to Taranaki Street from SH1 Sub Option
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01 Based on 2026 Paramics model 

outputs. However, it is important 

to note that the volumes on this 

specifi c link have not been 

validated. 
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16.1 Urban Design Considerations
Since this option results in the trench being located within the proposed Memorial Park, the grade separation transition zones 

result in physical and visual severance across the western end of the park. However, by placing SH1 traffi c in a tunnel and only 

having a one lane local road on the surface results in improved visual quality and cohesion from one side of the park to the 

other through the central portion of the park. The reduction in traffi c in the central portion of the park also improves north / 

south pedestrian connectivity across the central portion of the park (between the New Zealand War Memorial and the north 

side of the park).

Since the SH1 traffi c is in a tunnel under most of the park, the opportunity for motorists to have a vehicle based experience of 

the park is diminished.

The grade separated structure at the western end of the park has signifi cant visual impact effects on the approach to the War 

Memorial from the city and the GHQ Building.

16.2 Network Performance
A tunnel ending before Taranaki Street was modelled using Paramics2. The network performance results are based on a 

package of work which include Ruahine Street, Basin Reserve Option A3, and ICB Improvements in addition to a War 

Memorial Tunnel ending before Taranaki Street.. 

Network delay4 (lower values are better) and mean speed (higher values generally signify less delay and congestion), are two 

measures of how the whole network5 is performing. Initially, the two sub options (with and without the right turn to Taranaki 

Street) were modelled. For this modelling, the Sussex Street on ramp to the tunnel was located on the northern side of the 

tunnel. The network performance for this modelling is discussed in Section 16.2.1 below. Based on the results of this modelling 

and further option development work, two adjustments were made to the option:

• SH1 approach to Taranaki Street was modelled as having a dedicated right turn lane and two dedicated through lanes; and

• The Sussex Street on ramp to SH1 was shifted to the southern side. 

The network performance for this refi ned option is discussed in Section 16.2.2, below.

16.2.1 Initial Modelling of Tunnel Ending Before Taranaki Street Modelling
The results of the initial modelling of a tunnel ending before Taranaki Street are summarised in Table 16.1. Figure 16.5 and Figure 

16.6 show the layout of the Taranaki Street intersection for each of the sub options. By constructing this package of works the 

network delay is signifi cantly reduced and the mean speed increases relative to the do minimum. The sub option where the 

right turn from SH1 to Buckle Street is permitted performs slightly better than the sub option where this movement is banned; 

however the source of the benefi ts is different in the two models. 

Table 16.1: 2026 Network Performance

Period Scenario Network Delay (s) Mean Speed (km/h)

AM

Do Minimum 330 16.2

No Taranaki St access from SH1 291 19.0

Right turn to Taranaki St Permitted 284 19.4

IP

Do Minimum 189 27.5

No Taranaki St access from SH1 181 28.9

Right turn to Taranaki St Permitted 179 29.1

PM

Do Minimum 349 13.5

No Taranaki St access from SH1 252 19.6

Right turn to Taranaki St Permitted 245 20.1

Many of the benefi ts of the fi rst sub option, where there is no access to Taranaki Street from SH1, are derived from the fact 

that the intersection of SH1 and Taranaki Street operates very effi ciently with only two signal phases. This results in benefi ts 

for through traffi c on Taranaki Street, including passenger transport, and SH1 since the intersection delay for these motorists 

is minimised. In the second sub option, where right turns from SH1 to Taranaki Street are permitted, the effi ciency of the 

Taranaki Street and SH1 intersection is reduced since a third signal phase is required for the right turn movement. However, 

SH1 traffi c destined to the CBD receive benefi ts from the improved accessibility resulting from being able to use Taranaki 

Street in addition to Cambridge Terrace and Willis Street.

Figure 16.5: Taranaki Street Intersection Layout for No Taranaki Street access from SH1 Sub Option

Figure 16.6: Taranaki Street Intersection Layout for Right Turn to Taranaki Street Permitted Sub Option
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02 The do minimum model 

includes signal optimisation and 

Mount Victoria Tunnel duplication 

(2026 only) while the option 

models include signal optimisation, 

Mount Victoria Tunnel duplication 

(2026 only), Ruahine Street, Basin 

Option A, ICB 3 improvements, 

and War Memorial Tunnel ending 

before Taranaki Street. 

03 All traffi c modelling was 

completed with Basin Reserve 

Option A, however in terms of the 

operation of each option, it does 

not matter which grade separated 

option at the Basin Reserve (A, B 

or F) is used in the modelling.

04 Network Delay is measured in 

seconds and is defi ned as the 

accumulative average time of a 

single vehicle in the network.

05 The whole network 

performance statistics are for the 

whole area represented in the 

Paramics model. 
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16.2.2 Refi ned Modelling of Tunnel Ending Before Taranaki 
Based on the above modelling results, the sub option with a right turn from SH1 to Taranaki Street was progressed. As further 

design work was undertaken, this option has been refi ned. The refi ned tunnel ending before Taranaki Street option includes 

locating the Sussex Street on ramp on the southern side of the tunnel and changing the shared through and right turn lane on 

SH1 at Taranaki Street to a dedicated right turn lane. The network performance of the refi ned option relative to the do 

minimum is summarised in Table 16.2 below.

Table 16.2: 2026 Network Performance

Period Scenario Network Delay (s) Mean Speed (km/h)

AM
Do Minimum 330 16.2

Tunnel Ending Before Taranaki (Refi ned) 307 18.0

IP
Do Minimum 189 27.5

Tunnel Ending Before Taranaki (Refi ned) 180 29.0

PM
Do Minimum 349 13.5

Tunnel Ending Before Taranaki (Refi ned) 249 19.8

Similar to the other options and sub options previously discussed, the refi ned tunnel ending before Taranaki Street option 

performs signifi cantly better than the do minimum. However, its performance is slightly worse than the initial option. This is 

because a signifi cant portion of the traffi c using the Sussex Street connection wishes to turn right at Taranaki Street which 

causes a weave issue and impacts on the network performance.

16.3 Summary
One of the project objectives is to minimise the volume of traffi c using Buckle Street in front of the War Memorial to improve 

pedestrian permeability and park amenity. While constructing a tunnel reduces the volume of traffi c on Buckle Street, having 

the tunnel end before Taranaki Street means that there is a trench structure extending into the park. This has an impact on 

pedestrian permeability and park amenity since pedestrians are not able to cross the trench. In saying that, the team has been 

able to minimise the length of the trench and hence its impact on the park and pedestrian movements. Furthermore, there are 

signifi cant benefi ts for pedestrians who wish to cross Buckle Street in front of the War Memorial since SH1 is in the tunnel at 

this point and the at grade road carriageway is reduced to only one lane. 
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This option has a tunnel which ends to the west of Taranaki Street. The tunnel exit portal commences approximately 40m 

west of Taranaki Street as shown on Figure 17.1, Figure 17.2, and Figure 17.3. A 125m long trench is then required for the transition 

from the underground tunnel to the at-grade street level. The SH1 traffi c is back at grade just before Cuba Street. 

Figure 17.1: Tunnel Ending After Taranaki Street Plan 

17 Tunnel Ending After Taranaki Street
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Figure 17.2: Artist’s Sketch of Tunnel Ending after Taranaki Street from Taranaki Street

Figure 17.3: Artist’s Sketch of Tunnel Ending after Taranaki Street from Arthur Street

To provide access to the War Memorial a low speed, two lane, two way road will be created along Buckle Street’s alignment 

between Tory Street and Taranaki Street. Access to the road will be restricted at Taranaki Street with left-in, left-out only 

permitted. This road is expected to have approximately 100 to 200 westbound vehicles per hour during the AM and PM peak 

periods. In the eastbound direction less than 25 vehicles per hour1 can be expected to use Buckle Street during the AM and 

PM peak periods.

Similar to the tunnel ending before Taranaki Street, a one way, westbound service lane on the southern side of Arthur Street 

will be provided (like existing) to maintain access to the properties located on this side of the road. Both northbound and 

southbound motorists on Taranaki Street will be able to access the service lane. However, at the western end of the service 

lane all vehicles will be required to travel through a shared space in front of the Thistle Hall and head southbound on Cuba 

Street. 

A new local road located on the northern side of the trench will provide access to the ICB and SH1 for both northbound and 

southbound motorists on Taranaki Street.

To maximise the effi ciency of the intersection at Cuba Street and Arthur Street / Karo Drive, turning movements may need to 

be restricted. All traffi c on Arthur Street must continue straight through the intersection to Karo Drive. Traffi c on Cuba Street 

may also only be permitted to travel straight through at the intersection. The proportion of the signal cycle time dedicated to 

the traffi c on Cuba Street will be limited. This means that the length and frequency of the signal phase for Cuba Street traffi c 

will be dictated by the pedestrian demand for crossing SH1, rather than vehicle demand.

17.1 Exit Portal Grade
The design for the tunnel exit between Taranaki Street and Cuba Street requires a short section (around 30m) of a 9 percent 

grade. This is above the absolute maximum (8%) specifi ed in the State Highway Geometric Design Manual. The manual does 

however indicate that steeper grades can be used for relatively short section in a constraint situation.

The constraint, in this situation, is the need to provide adequate vertical clearance under Taranaki Street and then get back up 

to existing ground level before Cuba Street. At later design stages, it may be possible reduce the vertical clearance within the 

tunnel at Taranaki Street and therefore reduce the grade. However, this is unlikely to make a signifi cant difference. 

Since the steep section is only 30m long it is only expected to create a very minor speed variance problem. Also, since it is a 

two lane, one way carriageway any safety issues associated with opposing traffi c are avoided.

This steep grade is located 120m back from the proposed stop line at Cuba Street. It is likely that during peak traffi c periods 

vehicles will need to stop and re-start again on this grade. Adequate forward visibility will be provided in the tunnel to ensure 

that any queues in the tunnel will be visible to approaching vehicles.

The 9 percent grade is expected to be raised as a serious or signifi cant concern in future safety audits. The gradient would 

need to be approved by the NZTA Value Assurance Committee (VAC). If acceptance of this gradient by the safety auditors 

and the VAC cannot be achieved, it may be possible to extend the trench structure through the Cuba Street intersection to 

reduce the grade. However, this has some adverse impacts from an urban design perspective.

17.2 Urban Design Considerations
A tunnel ending after Taranaki Street signifi cantly improves north / south pedestrian connectivity between the park and New 

Zealand War Memorial and the proposed future museums precinct across the length of the park. The ambience of the park 

also improves due to a reduction in the volume of traffi c (and associated noise) on Buckle Street and the improved visual 

quality and cohesion from one side of the park to the other.

However, since SH1 traffi c no longer travels through the park, the opportunity for motorists to experience the park from their 

vehicle is diminished. Additionally, the trench in Arthur Street results in reduced visual quality and visual / physical severance 

in this area.

17.3 Network Performance
A tunnel ending after Taranaki Street was also modelled using Paramics. The network performance results are based on a 

package of work which includes Ruahine Street, Basin Reserve Option A, and ICB Improvements in addition to a War 

Memorial Tunnel ending after Taranaki Street. The modelling was completed with Basin Reserve Option A, however, the 

network performance with any of the grade separated solutions at the Basin Reserve should be identical. 

As a measure of how the network2, as a whole, is performing the network delay (lower values are better) and overall mean 

speed (higher values generally signifi es less delay and congestion) is summarised in Table 17.1. In the do minimum the network 

is more congested during the AM and PM peak periods than the Interpeak resulting in more network delay and lower mean 

speeds. Therefore, with a tunnel the network performance signifi cantly improves in the AM and PM peak periods, but the 

changes between the do minimum and tunnel options in the interpeak are not as signifi cant. The table shows that the package 

of work, including tunnel ending after Taranaki Street, performs signifi cantly better than the do minimum, but very similarly to 

the package of work which includes the option with the tunnel ending before Taranaki Street.

With a tunnel ending after Taranaki Street, northbound motorists on SH1 destined to the CBD must either exit SH1 at the 

Basin Reserve and use Cambridge Terrace or continue to Willis Street. With the shorter tunnel, motorists are also able to use 

Taranaki Street to access the CBD, resulting in slightly better network performance. 

01 Based on 2026 Paramics model 

outputs. However, it is important 

to note that the volumes on this 

specifi c link have not been 

validated.

02 The network performance 

statistics are for the whole area 

represented in the Paramics model. 
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Table 17.1: 2026 Network Performance for Tunnel Ending After Taranaki Street

Period Scenario Network Delay (s) Mean Speed (km/h)

AM

Do Minimum 330 16.2

Tunnel ending after Taranaki St 287 19.3

Tunnel ending before Taranaki St 284 19.4

IP

Do Minimum 189 27.5

Tunnel ending after Taranaki St 180 29.0

Tunnel ending before Taranaki St 179 29.1

PM

Do Minimum 349 13.5

Tunnel ending after Taranaki St 247 20.0

Tunnel ending before Taranaki St 245 20.1

Table 17.2 summarises the travel times on key routes for both the do minimum and with a tunnel extending past Taranaki 

Street for 2026. The percent time savings relative to the do minimum is also shown in the table. With the tunnel there are 

signifi cant time savings on all the routes, especially during the PM peak period. For example, westbound traffi c on SH1 

travelling between Evans Bay Parade and Willis Street can expect to save almost 6.5 minutes on their trip during the PM peak. 

Table 17.2: 2026 Travel Times in Seconds [% Savings Relative to the Do Minimum]

Period Option

SH1 WB 
-Evans 
Bay Pde 
to Willis 
St

SH1 EB 
-Willis St 
to Evans 
Bay Pde

Willis St 
-Webb 
St to 
Mercer 
St

Victoria 
St 
-Mercer 
St to 
Webb St

Taranaki 
St -Webb 
St to 
Wakefi eld 
St

Taranaki 
St 
-Wakefi eld 
St to 
Webb St

NB 
Adelaide 
Road to 
Cambridge 
Tce

SB Kent 
Tce to 
Adelaide 
Rd

AM

Do 

Minimum
636s 399s 307s 258s 184s 206s 92s 117s

Past 

Taranaki

326s 

[49%]

357s 

[11%]

297s 

[3%]

182s 

[29%]

170s 

[8%]

164s 

[20%]
53s [43%]

77s 

[35%]

IP

Do 

Minimum
407s 346s 203s 182s 153s 171s 72s 89s

Past 

Taranaki

306s 

[25%]

333s 

[4%]

195s 

[4%]

178s 

[2%]
142s [7%]

155s 

[10%]
48s [32%]

62s 

[31%]

PM

Do 

Minimum
945s 463s 261s 492s 178s 456s 103s 154s

Past 

Taranaki

320s 

[66%]

363s 

[22%]

262s 

[0%]

222s 

[55%]

150s 

[16%]

202s 

[56%]
52s [50%]

64s 

[59%]
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PART III: 
Combining Options
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In this section we consider how the three options through Memorial Park, two tunnels and one at grade, can be combined 

with the three NZTA approved options around the Basin Reserve: two bridge options and one tunnel option.

We describe how these options are best combined to provide an overall scheme between Mount Victoria and Cuba Street. A 

key difference between each combination is the way Sussex Street connects to westbound SH1.

In total we have been able to create eight combinations, which we will call Options F to M. In addition to describing each 

option combination, we have also described key features for that option, including a list of key advantages and disadvantages 

that the combined option provides. The reader may fi nd it helpful to read these key features in conjunction with the list of 

features described in our Basin Reserve Options Report if a more thorough understanding of the options around the Basin 

Reserve is needed. 

18 Introduction
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There are two options which incorporate SH1 as an at grade route through Memorial Park. These options are discussed below.

19.1 Option J
Option J combines Basin Reserve Option A (bridge near the Basin Reserve) with SH1 as a three lane at grade road through 

Memorial Park as schematically shown in Figure 19.1 below. Figure 19.2 shows the option in more detail.

Figure 19.1: Option J Schematic

The key features of Option J are:

• Crèche must be shifted. There is the opportunity to shift it to the corner of Buckle Street and Tory Street to give it a better 

street frontage and be incorporated into a museums precinct proposed for Buckle Street. 

• Affects the buildings on the corner of Kent Terrace and Ellice Street.

• Pedestrian and cyclist path incorporated into the bridge structure.

• Provides improved access to the Basin Reserve with a pedestrian promenade.

• Provides direct access to the CBD via Taranaki Street for SH1 traffi c.

• No reduction in traffi c volumes on Buckle Street through the park. 

• Buckle Street creates a barrier and sense of severance between the War Memorial and Memorial Park.

• The signalised mid block pedestrian crossing adds ineffi ciencies to SH1 traffi c.

• Pedestrians are forced to use the intersections at either end of the park, or the mid block crossing when crossing Buckle 

Street.

• Much higher noise levels within the park than with the tunnel based options. This could impact how people will be able to 

use the park1.

• SH1 consumes land, reducing the potential size of the park. 

•  Motorists will get to experience the park.

• Land between Tory Street and Kent Terrace is intact creating the potential for either park or buildings in this space.

• Elevated structure may impact on views to / from Kent and Cambridge Terrace and Mount Victoria.

•  Constructing a grade separated westbound link in the future will be particularly challenging and disruptive since it would 

need to be constructed adjacent to the park and past Taranaki Street once Memorial Park is constructed.

• Enables Memorial Park to be linked to the Basin Reserve by building a park on the land between Tory Street and Kent 

Terrace.

19 At Grade Options

01 The predicted noise level within 

Memorial Park for an at grade 

option is shown in Figure 10.1. 

Noise in the park could vary 

between 60 dBA and 70 dBA. This 

means two people would need to 

speak very loud (perhaps shout) in 

order to have a conversation. 

While this may be acceptable for 

an urban park, a much quieter 

space would permit refl ection and 

meditation which some park users 

may wish to do as they visit the 

memorials planned for the park.
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Figure 19.2: Option J
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19.2 Option K
Option K combines Basin Reserve Option B (bridge away from the Basin Reserve) with SH1 as a three lane at grade road 

through Memorial Park as schematically shown in Figure 19.3 below. Figure 19.4 shows the option in more detail.

Figure 19.3: Option K Schematic

The key features of Option K are:

•  Less impacts on the Crèche than Option J since it does not need to be shifted. 

• Provides improved access to the Basin Reserve and a pedestrian promenade.

• Provides direct access to the CBD via Taranaki Street for SH1 traffi c.

• No reduction in traffi c volumes on Buckle Street through the park. 

• Buckle Street creates a barrier and sense of severance between the War Memorial and Memorial Park.

• The signalised mid block pedestrian crossing adds ineffi ciencies to SH1 traffi c.

• Pedestrians are forced to use the intersections at either end of the park, or the mid block crossing when crossing Buckle 

Street.

• Much higher noise levels within the park than with the tunnel based options. This could impact how people will be able to 

use the park2.

• SH1 consumes land, reducing the potential size of the park. 

• Motorists will get to experience the park.

• Land between Tory Street and Kent Terrace is severed by the bridge structure. This could impact the use of the land for 

buildings. It also severs the park, if a park was to be constructed between Tory Street and Kent Terrace to connect 

Memorial Park with the Basin Reserve.

• Elevated structure may impact views to / from Kent and Cambridge Terrace and Mount Victoria.

• Constructing a grade separated westbound link in the future will be particularly challenging and disruptive since it would 

need to be constructed adjacent to the park and past Taranaki Street once Memorial Park is constructed. Additionally, the 

bridge structure near the Basin Reserve would need to be constructed in such a way that an eastbound grade separated 

link could be built in the future.

• Does not affect existing buildings on the corner of Kent Terrace and Ellice Street.

02 The predicted noise level within 

Memorial Park for an at grade 

option is shown in Figure 10.1. 

Noise in the park could vary 

between 60 dBA and 70 dBA. This 

means two people would need to 

speak very loud (perhaps shout) in 

order to have a conversation. 

While this may be acceptable for 

an urban park, a much quieter 

space would permit refl ection and 

meditation which some park users 

may wish to do as they visit the 

memorials planned for the park.
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 Figure 19.4: Option K
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There are three options which include a tunnel ending before Taranaki Street. These options are discussed in more detail 

below.

20.1 Option F
Option F combines a tunnel around the Basin Reserve with a tunnel under Memorial Park ending before Taranaki Street as 

schematically shown in Figure 20.1 below. Figure 20.2 shows the option in more detail.

Figure 20.1: Option F Schematic

The key features of Option F are:

• Almost no impact on the Crèche1.

• Affects the buildings on the corner of Kent Terrace and Ellice Street.

• Intrusive trench on the northeast side of the Basin Reserve creates severance between the Basin Reserve and Mount 

Victoria neighbourhood.

• Provides improved access to the Basin Reserve with a pedestrian promenade.

• Minimises traffi c volumes on Buckle Street therefore improving amenity for Memorial Park users.

• Improves the connection between the War Memorial and Memorial Park

• Reduces noise levels within Memorial Park enabling some park users to use the park for solitary refl ection: an activity 

consistent with the park’s purpose.

• The trench near Taranaki Street consumes some land that could have been part of the park, reducing the size of the park 

at this location.

• The pedestrian link between the War Memorial and the City must make a slight deviation to avoid the trench.

• Improved journey times for local and SH1 traffi c at Taranaki Street resulting from improvements to the intersection’s 

effi ciency.

• Provides improved bus journey times through the intersection of Taranaki Street and Buckle Street as a result of the 

intersection being more effi cient. This supports Wellington City Council’s plans to implement bus lanes on Taranaki 

Street.

• Land between Tory Street and Kent Terrace is intact creating the potential for either park or buildings in this space. If a 

park is constructed between Tory Street and Kent Terrace, this will improve the connection between the Basin Reserve 

and Memorial Park.

• No elevated structure to impact on views to / from Kent and Cambridge Terrace and Mount Victoria.

• Constructing a grade separated westbound link in the future requires extending the tunnel past Taranaki Street which will 

be challenging once Memorial Park is constructed. 

20 Tunnel Ending Before Taranaki Street

01 Crèche will be lifted up to 

enable tunnel construction and 

then will be reinstated in its 

current location.



104 NZ Transport Agency | War Memorial Tunnel Scoping Report | December 2010

Figure 20.2: Option F 
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