
 

 

CORPORATE OFFICE 
Level 1  
32 Oxford Terrace Telephone:  0064 3 364 4160 
Christchurch Central        Fax:  0064 3 364 4165 
CHRISTCHURCH 8011       carolyn.gullery@cdhb.health.nz 

 

 
5 December 2019 
 
 

 
 

 
 

  
 

 
 
RE Official Information Act (Act) request CDHB 10199 
 
I refer to your email dated 16 October 2019 requesting the following information under the Official 
Information Act from Canterbury DHB.  
 
1. Any correspondence between March and October regarding Christchurch Hospital parking 

between the CDHB/Ministry of Health/HRPG/and agencies comprising the working group on 
parking. 
 

2. Any reports received or produced by the working group on parking, including traffic modelling. 
 
Please find attached the requested information with some permitted redactions under the Act relating 
to privacy of individuals s9(2)(a) and commercial prejudice s9(2)(b)(ii) of the Official Information Act. 
 
The information released includes a QTP report that looks at demand scenarios and traffic impact 
assessments of potential new car parking buildings within the South Frame between Tuam and St Asaph.   
 
These are theoretical assessments only, and involve third party privately held land that is not currently 
available for a car parking development. None of the modelled scenarios have been put to the various 
landowners for consideration. If they were to become available for parking, it would require a private 
developer to assess the commercial viability and if economic, undertake the development.  
 
The Canterbury DHB is not funded to acquire land, own or operate a car parking building.  
 
I trust that this satisfies your interest in this matter. 
 
You may, under section 28(3) of the Official Information Act, seek a review of our decision to withhold 
information by the Ombudsman.  Information about how to make a complaint is available at 
www.ombudsman.parliament.nz; or Freephone 0800 802 602. 
 

9(2)(a)

mailto:carolyn.gullery@cdhb.health.nz
http://www.ombudsman.parliament.nz/


Please note that this response, or an edited version of this response, may be published on the 
Canterbury DHB website after your receipt of this response.  
 
Yours sincerely 
 

 
 
Carolyn Gullery 
Executive Director 
Planning, Funding & Decision Support 
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1 Executive Summary 

1.1 This report describes the analysis undertaken on behalf of Christchurch City Council 
(CCC) to assess the network impacts of a number of alternative options for increasing the 
provision of parking to serve the Health Precinct within the Central City. It builds on, and 
includes, the Stage A analysis previously reported1. 

1.2 In 2016, QTP were jointly appointed by CCC and Development Christchurch Limited 
(DCL) to undertake analysis (the 2016 SWQ Analysis) of key new parking facility options 
being considered by DCL. The analysis involved application of Council’s Christchurch 
Assignment and Simulation Traffic model (CAST) to inform the assessment of the effects 
of the alternative options on the operation of the road network.  

1.3 In essence, the purpose of this commission is to re-assess the parking options in the light 
of a number of development decisions and changes to parking supply options that have 
the potential to significantly affect the 2016 analysis and findings: 

 The implications of the decision to not now replace the former Hospital public parking 
(Blue) building on the site north of St Asaph Street and west of Antigua Street; 

 Sensitivity testing the impacts of any increase in the planned quantum of parking 
planned for the Metro Sports facility, from the currently planned 550 parking spaces to 
a larger parking supply. The analysis will specifically test the impact of any increased 
quantum on adjacent streets and intersections as previously addressed in the Aurecon 
/ QTP transport assessment and engineering report(s) for the Metro Sports Facility 
(MSF); 

 The impacts of the forthcoming proposal to enlarge the current Hospital Staff Car Park 
(HSCP), located east of Antigua Street and north of St Asaph Street, by some two 
floors – and with an expected 270 additional spaces; 

1.4 In addition, there are two further factors that have the potential to significantly affect the 
2016 analysis and findings: 

 The 2016 SWQ Analysis assumed signalisation of the Stewart Street / Moorhouse 
Avenue intersection for a scenario with 620 spaces at the MSF. This assumption was 
informed by the supporting transport modelling analysis for the MSF which indicated 
such an upgrade would be required to maintain efficient network operation for parking 
levels in excess of 550 spaces. For this study, CCC have advised that the Stewart 
Street / Moorhouse signals are not to be assumed for the bulk of the analysis of the 
impact of the Health Precinct Parking Building (HPPB) options. 

 The 2016 SWQ Analysis was undertaken using the then-current version of CAST 
(v16a). Since that time, CAST has recently been updated (v18a completed in early 
2019) with revised assumptions from CCC around the level of employment and 
residents that have an associated increase in traffic within the Central City in future 
years. 

                                                
1 Refer “Health Precinct Parking Buildings Network Analysis Stage A” dated 22 August 2019 (version 02a).  
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1.5 The principal conclusions and recommendations arising from the Stage A analysis of the 
potential effects of extension to the (existing) HSCP are as follows: 

a. The assumption that signalisation of the Stewart Street / Moorhouse Avenue 
intersection will not be pursued as part of the MSF access strategy results in high 
levels of congestion (approaching 2 minutes) being forecast on the Antigua Street 
southbound approach to Moorhouse Avenue in the PM peak hour for the number of 
parking spaces to be constructed (around 550 spaces). 

b. Sensitivity testing around the complexities of the vehicle / pedestrian / and cyclist 
interactions on the Antigua Street southbound approach indicates delays could be 
greater still at around 2.5 minutes. 

c. Further sensitivity testing around the relative priorities, in terms of green time, to be 
afforded to Antigua Street and Moorhouse Avenue indicate that delays could be 
reduced on the Antigua Street approach from around 2.5 minutes to less than 2 
minutes. However, this is at the cost of increasing overall intersection delays (that the 
automated signal optimisation seeks to achieve) by modestly increasing delays on the 
relatively highly trafficked Moorhouse Avenue corridor which also ‘pushes’ some traffic 
from Moorhouse Avenue onto alternative routes within the Central City. 

d. The incremental delay impacts of assuming additional parking at the MSF (beyond the 
consented 550 spaces) are relatively modest. However, it is not recommended that 
any further parking be provided at the MSF in the absence of signalisation of Stewart 
Street / Moorhouse Avenue as this will exacerbate the forecast delays at the Antigua 
Street southbound approach to Moorhouse Avenue. 

e. Sensitivity testing with the Stewart Street / Moorhouse Avenue signals in place 
indicates that up to around 1,000 spaces could be accommodated at the MSF site with 
a reasonable level of network performance. 

f. Irrespective of the number of parking spaces to ultimately be accommodated at the 
MSF site, it is strongly recommended that signalisation of the Stewart Street / 
Moorhouse Avenue signals be pursued to avoid the risk of severe congestion on 
Antigua Street (which may block-back and interfere with the wider road network) when 
the MSF is operational. 

g. Generally, the modelled network effects of expansion of the existing HSCP by 270 
spaces are modest. 

h. Whilst the network efficiency effects of the proposed HSCP expansion are modest, the 
increased vehicular movements to/from the building across the Antigua Street 
cycleway would exacerbate an existing safety issue at this location. 

i. Provision of an additional egress from the expanded HSCP to St Asaph Street (in 
addition to the current egress) would only partially mitigate the safety (and cycle 
amenity) impacts of the expansion. This is because the Antigua Street access would 
likely remain popular for inbound vehicle movements during the morning peak hour. 

j. Under the option to provide both access and egress from St Asaph Street, traffic 
modelling indicates that closure of the existing access/egress on Antigua Street could 
be accommodated without any significant net local network efficiency impacts. 

k. The option of, effectively, relocation all vehicle access to the HSCP away from Antigua 
Street and on to St Asaph Street would be highly effective in improving safety for 
cyclists as the St Asaph Street vehicular access would not involve traversing a 
cycleway (the cycleway at this location is located on the south side of St Asaph 
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Street). 

1.6 The principal conclusions and recommendations arising from the Stage B analysis of the 
network effects of the alternative options for the new HPPB are as follows. 

l. All HPPB scenarios result in significant additional delays (>5s) at the two key 
bottlenecks (the Antigua Street and Selwyn Street approaches to Moorhouse Avenue) 
operating at LoS F. 

m. All HPPB scenarios result in significant additional delays (>10s) on Riccarton Avenue 
westbound. These delays become around 1 minute (LoS E)2 for most HPPB options at 
around 1200 parking spaces. 

n. Under all parking building scenarios with access at Antigua Street maintained, poor 
performance of the Antigua Street / St Asaph Street intersection is forecast (LoS E or 
F). Most Western HPPB locations are forecast to significantly increase these delays. 
The exceptions are Options 2a, 2c and 2g.  Options 2c and 2g assume north (Tuam 
Street) and south (St Asaph Street) access is provided and include no Antigua Street 
access. Option 2a maintains access at Antigua Street, but use of the access is limited 
to the HSCP as no internal linkage to the HPPB is assumed. 

o. Several parking building options result in high delays and / or significant impacts at the 
Antigua / Tuam Street intersection. The exceptions are Options 2a-c and 2f-g and 3d 
where the availability of north and south accesses allows some trips to/from the HPPB 
to bypass this intersection. 

p. Under a different base scenario where the wider network bottlenecks at Moorhouse 
Avenue and Riccarton Avenue are resolved (i.e. through the signalisation of the 
Moorhouse / Stewart Street intersection), the following options have potential for 
reasonable network performance and minimal impact: 
 Option 2a up to 1400 parking spaces 
 Option 2b up to 1000 parking spaces 
 Option 2c up to 1400 parking spaces 
 Option 2f up to 1000 parking spaces 
 Option 2g up to 1000 parking spaces 
 Option 3a up to 1000 parking spaces 
 Option 3d up to 1400 parking spaces 

q. This potential impact would however require additional scenario testing to confirm the 
modelled network impacts of the HPPB Options under the altered traffic patterns on 
the road network resulting from any such network improvement. 

r. Given the findings of Stage A of this study in relation to the safety and efficiency 
benefits of closing the Antigua Street access and assuming that access at St Asaph 
Street is modified to in and out access,  the recommended options for taking forward 
are Options 2c, 2g and 3d. 

                                                
2 Level of Service (LoS) criteria developed specifically for CAST assessments,  
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2 Introduction 

2.1 QTP Ltd have been commissioned by Christchurch City Council (CCC) to undertake 
analysis of the transport network impacts of a number of alternative options for increasing 
the provision of parking to serve the Health Precinct within the Central City. 

2.2 In 2016, QTP were jointly appointed by CCC and Development Christchurch Limited 
(DCL) to undertake analysis of key new parking facility options being considered by DCL. 
The analysis involved application of Council’s Christchurch Assignment and Simulation 
Traffic model (CAST) to inform the assessment of the effects of the alternative options on 
the operation of the road network. The findings were presented within the report titled 
“South West Quadrant Vehicle Parking Options – Network Impact Analysis”3, 
subsequently referred to within this report as “the 2016 SWQ Analysis”. 

2.3 In essence, the purpose of this commission is to re-assess the parking options in the light 
of a number of development decisions and changes to parking supply options that have 
the potential to significantly affect the 2016 analysis and findings: 

 The implications of the decision to not now replace the former Hospital public parking 
(Blue) building on the site north of St Asaph Street and west of Antigua Street; 

 Sensitivity testing the impacts of any increase in the planned quantum of parking 
planned for the Metro Sports facility, from the currently planned 550 parking spaces to 
a larger parking supply. The analysis will specifically test the impact of any increased 
quantum on adjacent streets and intersections as previously addressed in the Aurecon 
/ QTP transport assessment and engineering report(s) for the Metro Sports Facility 
(MSF); 

 The impacts of the forthcoming proposal to enlarge the current Hospital staff parking 
building (located east of Antigua Street and north of St Asaph Street) by some two 
floors – and with an expected 270 additional spaces; 

2.4 In addition, there are two further factors that have the potential to significantly affect the 
2016 analysis and findings: 

 The 2016 SWQ Analysis assumed signalisation of the Stewart Street / Moorhouse 
Avenue intersection for a scenario with 620 spaces at the MSF. This assumption was 
informed by the supporting transport modelling analysis for the MSF which indicated 
such an upgrade would be required to maintain efficient network operation for parking 
levels in excess of 550 spaces. For this study, CCC have advised that the Stewart 
Street / Moorhouse signals are not to be assumed for the bulk of the analysis of the 
impact of the Health Precinct Parking Building (HPPB) options. 

 The 2016 SWQ Analysis was undertaken using the then-current version of CAST 
(v16a). Since that time, CAST has recently been updated (v18a completed in early 
2019) with revised assumptions from CCC around the level of employment and 
residents that have an associated increase in traffic within the Central City in future 
years. 

                                                
3 Dated October 2016, the final issue being 01b, dated 15 November 2016. 
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2.5 Specifically, this refreshed site-specific analysis will further explore the following options 
as to their network and access effects: 

 The potential benefits / implications of physically linking any New Health Precinct 
Parking Building (HPPB) or buildings, to the currently planned extension of the 
Hospital Staff Car Park (HSCP, east of Antigua Street) – and therefore permitting its 
phased extension to the immediate east for public casual or further staff parking; 

 Optional parking building sites to the north and south of the proposed east – west 
greenway running west from Montreal Street; 

 The potential benefits/ implications of any new parking building or buildings accessed 
from both Tuam and St Asaph Streets (and therefore spanning the greenway in some 
form); 

 The optimum access arrangements for any of these combinations in terms of 
minimising local network traffic impacts and offering flexibility around the management 
of public and CDHB staff parking operations; 

 Local network sensitivity testing of those options at overall additional parking 
quantums (ie beyond the planned staff parking expansion of 270 spaces) - of 800, 
1,000, 1,200 or 1,400 spaces – and the local network levels of service of each. 

2.6 The above options translate to some 14 main scenarios with regards to parking building 
locations and linkages which are best understood through referral to the individual 
diagrams of Appendix A. The components of the various building location and linkage 
combinations are illustrated within the following diagram centred on the St Asaph Street / 
Antigua Street / Tuam Street / Montreal Street block: 

 
Figure 2.1: Existing HSCP (Blue) and Potential HPPB Location (Red) and Linkage Options 

2.7 In addition, three scenarios are initially to be considered as to the potential quantum of 
parking that may be accommodated at the MSF site whilst maintaining reasonable 
network performance. The three scenarios are the consented 550 spaces and testing of 
800 and 1,000 spaces scenarios. The assessed acceptable quantum of parking is to be 
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taken forward as part of the base scenario for the HPPB option analysis. 

2.8 Thus the resulting scenarios to be modelled for this study are as follows: 

Scenario No. 
Blue 

Building 
CP 

MSF 
CPs HSCP 

HSCP w. 
full St 
Asaph 
Access 

HPPB 

HPPB 
Linked 

to 
HSCP 

HSCP 
No 

Antigua 
Access 

v18a Base Model v18a 0  550          

MSF Parking 
Testing 

0a 1  550          
0b 2  800          
0c 3  1000          

Stage A HSCP 
Extension 

Testing 

1a 4  800 +270         
1b 5  800 +270        
1c 6  800 +270      

Western New 
Parking Building 

Testing 

2a 7  800 +270  Wns    
2b 8  800 +270  Wns    
2c 9  800 +270  Wns  

2d 10  800 +270  Ws 

2e 11  800 +270  Ws  

2f 12  800 +270  Wn 

2g 13  800 +270  Wn  

Eastern New 
Parking Building 

Testing 

3a 14  800 +270  NEn    
3b 15  800 +270  SEs    
3c 16  800 +270  NEn+SEs    

3d=2a1    800 +270  NEn+SEs    

          1. 3d varies from 3c in that the Eastern parking buildings spanning the greenway would be linked. 
  In modelling terms, this is the same as 2a.        

Table 2.1: HPPB Network Impact Modelling Scenarios 

2.9 For each new HPPB option (No’s 7 through 16) the Scope requires modelling of four car 
park sizes in order to determine the quantum of parking at the threshold of acceptable 
network performance. Thus in total some 46 scenarios are to be modelled, each for the 
AM and PM peak hours. 

2.10 Study Stage A  

2.10.1 As per the study scope, the initial report pertaining to Stage A of the study provides 
analysis of the potential effects of extension to the (existing) HSCP and therefore is 
informed by the first six model scenarios listed in the above Table. 

2.11 Study Stage B  

2.11.1 Building on the results of Stage A, Stage B of this study assesses, and reports on, the 
network effects of the alternative options for the new HPPB, being informed by the 10 
model scenarios 7 to 16 listed within the above Table.  
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3 Modelling Methodology 

3.1 Overview of Study Method 

3.1.1 As set out in the project scope, this study uses the recently-released ‘v18a’ version (May 
2019) of the Christchurch Assignment and Simulation Traffic (CAST) model, as the basis 
of analysis for this project.  

3.1.2 The horizon year for all analyses is 2028. The CAST v18a model includes three ‘generic’ 
models of the short (2028), medium (2038) and long-term (2048) horizon years.  The 2016 
SWQ Analysis, adopted the medium-term horizon year of the then-current v16a model, 
being 2031. 

3.1.3 Note that whilst the horizon year has effectively been bought forward from 2031 to 2028, 
as alluded to at section 2.4, the demographic forecasts for the Central City upon which the 
model travel demands are related have increased significantly between the previous 
(v16a) and current (v18a) models. The following table, extracted from the CAST v18a 
Model Update Report, summarises the changes in demographic inputs and travel 
demands between the v16a 2031 model and the v18a 2028 model. 

 
Table 3.1: v18a 2028 Model vs v16a 2031 Model Demographic and Demand Comparison 

3.1.4 Thus it can be seen that the latest demographic forecasts prepared by CCC result in 
population, job and trip forecasts that are around some 30% higher in the v18a 2028 
model than within the v16a 2031 model. 

3.1.5 As for previous investigations, the principal focus of analysis has been on the evening 
(PM) peak hour, being 4:30-5:30pm. This is the period of greatest congestion on the road 
network in the vicinity of the Health Precinct. It is also the peak period anticipated for the 
MSF trip generation and parking demands and is coincident with the wider network peak. 

3.1.6 The key stages of the modelling methodology are summarised as: 

i. Modify the generic CAST model networks to provide greater detail in the vicinity of 
the MSF and HPPB locations to more accurately reflect the specific location of the 
parking demands, access arrangements and any internal parking linkages 

ii. Modify the generic CAST model demands for each ‘zone’ to reflect estimated 
demands for each parking facility (and residual demands for the blocks in which the 
parking is located) for each scenario. 

iii. Undertake model ‘assignments’ for each scenario, where the model assigns the 
modified demands (trips) to their optimal routes and simulates the network 
performance, including optimisation of signal times at intersections in the vicinity of the 
study area, for the altered traffic demands for each scenario. 

3.1.7 As noted within the previous Chapter, in addition to the fundamental change to the generic 
CAST model relating to the new demographic forecasts at 2028, there are two further 
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significant changes to ‘base’ assumptions from those adopted for the 2016 SWQ Analysis: 

 The Moorhouse/Stewart Street intersection is not assumed to be signalised; and 
 The Hospital Parking Blue Building is not assumed to be reinstated.  

3.1.8 The impact of the car parks can, in practice, be expected to be influenced not only by their 
capacity assumed (for each scenario), but also by the nature of their potential 
management regime, at least insofar as what proportions are assumed to be assigned to 
staff (or leased), free visitor and/or public-casual (paid) parking. 

3.1.9 The scenarios modelled have been analysed to identify the principal potential network 
effects with appropriate diagrams prepared (in a manner similar to previous analyses) that 
highlight the effects on likely network delay-based Levels of Service (LoS). 

3.2 Networks 

3.2.1 The ‘v18a’ CAST generic future year 2028 network has been used as the basis for this 
study. This assumes implementation of the An Accessible City (AAC) network projects, 
along with other programmed  projects on the wider greater Christchurch transport 
network that have been agreed with the Urban Development Strategy (UDS) partners. 

3.2.2 A significant focus of the 2016 SWQ Analysis was the varying effects that alternative 
treatments in the future year for the Antigua Street / Moorhouse Avenue intersection 
associated with the Quarryman’s Trail Major Cycle Route (MCR). The intersection has 
since been upgraded to include separate physically separated cycle facilities and this 
configuration (and signal phasing) is now adopted within the base model for this study.  

3.2.3 As noted previously, both the 2016 SWQ Analysis and the generic v18a future year 
models assume signalisation of the Moorhouse/Stewart Street intersection. CCC have 
advised that for this study the intersection is to remain in its current form. The v18a 2028 
generic model network has been adjusted accordingly. 

In-line with the traffic modelling conducted for the MSF and the 2016 SWQ Analysis, the 
parking and access design plans for the MSF (being access to and from Moorhouse 
Avenue to the south, Stewart Street to the west, St Asaph Street to the north and via 
Antigua St to the east of the site) have been incorporated within the modelling.  CCC have 
forwarded the construction plan for the MSF.  For the purposes of traffic modelling this is 
not materially different to the concept plan upon which the 2016 SWQ Analysis was 
based. 

Also as noted earlier, the Blue Building is not assumed to be reinstated. Thus the access 
to/from Antigua Street assumed in both the 2016 SWQ Analysis and the generic v18a 
future year models has been removed. The zone and loading from St Asaph Street has 
however been retained to allow an estimate of residual demands to/from private car parks 
and servicing of the ‘triangle’ block to be modelled. 

3.2.4 In addition to the above changes, the St Asaph Street / Antigua Street / Tuam Street / 
Montreal Street block (‘The Block’, represented within the v18a CAST model by a single 
zone, #702) has also been sub-divided in order to provide for more rapid assessment of 
the multiple parking scenarios considered by this study, whilst also providing a consistent 
network framework so that comparable analysis (e.g. network change plots) may be 
undertaken. CAST zone #702 has been divided into 5, as follows: 
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 4 ‘spare’ zones (Zones 4041, 4051, 4061 and 4071) have been moved to this location, 
to represent specific existing/potential car parking areas on this block; and 

 Zone 702 is retained, to represent demand from potential residual/additional 
development in the block (beyond that covered by the zones below). 

 Zone 4041 has been added to represent the location of the existing CDHB staff 
parking building, for which floor plans indicate a capacity of 408 spaces. Access 
options are to/from Antigua St and to St Asaph Street (only) as at present, or full 
access to/from St Asaph Street, either additionally to the Antigua St access or as an 
alternative. 

 Zone 4051 has been added to represent a potential new parking building in the most 
north-easterly location considered within The Block, at around 70 Tuam Street – being 
building ‘NE’ within Figure 2.1. Access would be Right-In, Right-Out (RIRO) from 
Tuam Street. 

 Zone 4061 has been added to represent a potential new parking building in the most 
south-easterly location considered within The Block, at around 77 St Asaph Street – 
being building ‘SE’ within Figure 2.1. Access would be Right-In, Right-Out (RIRO) from 
St Asaph Street. 

 Zone 4071 has been added to represent a potential new parking building in the most 
westerly location considered within The Block, immediately to the east of the existing 
CDHB SCP – being building ‘SE’ within Figure 2.1. Scenarios involving a parking 
building at this location allow for examining the effects of providing for internal linkage 
to the location of the existing SCP. 

3.2.5 In modelling terms, the precise location of the potential new parking building locations 
accessed from either Tuam Street or St Asaph Street is not important as the conflicting 
flows at the access and the route choices to/from the car parks would be similar in either 
case. Thus the key purpose of reflecting the different potential east and west parking 
building locations is to allow the differing implications of the access arrangements to be 
modelled. For example, a single parking building accessed only from Tuam Street would 
have similar network effects irrespective of its east / west location. However, if separate 
parking buildings were provided, accessed individually from Tuam and St Asaph Streets, 
the demands to and from each car park would be required to be modelled as separate 
zones. Similarly, a single car park with access from either Tuam or St Asaph Streets is 
most intuitively modelled as a single zone accessed from either street. The adopted 
approach provides sufficient zonal resolution for the effects of each of the scoped parking 
scenarios to be modelled accurately and intuitively.    
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3.2.7 The following diagram illustrates the modelled base road network in the study area: 

 
Figure 3.1: Model Network adopted for SW Quadrant Assessment 

3.2.8 In-line with the construction plans for the MSF site (as provided by CCC), the proposed 
accesses at St Asaph Street and Moorhouse Avenue are assumed to be LILO 
intersections, with the accesses onto Stewart and Antigua Streets assumed to cater for all 
turning movements. 

3.2.9 Note that the construction plans for the MSF suggest it is possible to through-route 
through the MSF grounds both east-west and north-south. This possibility is not reflected 
within the model. The node, link and zone structure has been developed to allow access 
to/from the MSF as a single origin/destination, from either of the four access points. This 
effectively allows modelled trips entering and exiting the site to always choose the most 
optimal access, which in reality, would only be possible with the internal connections. A 
sensitivity test could be undertaken to understand the potential desire for ‘rat-running’ 
through the site. However, in practice the site should be managed to deter this (with 
appropriate speed treatment). 

3.2.10 For all scenarios (including the modified base), the signal timings (including relative 
offsets), have been optimised to minimise overall delays to traffic, within the vicinity of the 
study area only. 

3.3 Traffic Demands 

3.3.1 Base vehicular demands have been drawn from 2028 CAST model ‘v18a’ version (May 
2019). Note that the 2016 SWQ Analysis used ‘full’ model demands as opposed to a 
‘target’ mode share scenario that had previously been used for some studies (being 
around 85% of the default car travel demands to/from the Central City that already reflect 
the regional transport mode-split modelling). 

3.3.2 Whilst this assessment similarly uses ‘full demands’ from the v18a model, it should be 
noted that the latest version of the CAST model includes a further demand response to 
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increasing (or decreasing) levels of congestion forecast. This was introduced during the 
v18a CAST model build to provide a more realistic response to very high levels of 
congestion (and model instability) that arise in future years under the revised demographic 
forecasts for the Central City. The ‘elasticated’ demands reflect possible additional 
demand responses to varying congestion not captured within the regional ‘CTM’ travel 
demand model upon which the CAST demands are initially based. Such responses are 
trip re-timing away from the peak hours, increased home-working, the greater take-up of 
alternative modes under possible significant enhancements to cycle networks and public 
transport networks and services, Travel Demand Management initiatives and emerging 
new modes such as e-scooters. 

3.3.3 The effects of the elastic assignments are to reduce the default demands to/from the 
Central City by around 13% in the 2028 PM peak hour. 

3.4 Parking Demands 

3.4.1 Trip rates for each of the potential parking facilities examined in this study have been 
applied on a similar basis to those applied for the 2016 SWQ Analysis and as developed 
for previous studies, notably for the MSF traffic modelling and also for the Performing Arts 
Precinct (PAP) Parking Building analysis. The PAP analysis identified trip rates for pre-
quake central city parking buildings and adjusted these for occupancy to understand how 
trip rates varied across the different Central City parking buildings depending primarily on 
the varying proportions of long and short-term parking accommodated. 

3.4.2 The assumed trip rates per car park and resulting traffic demands are illustrated within the 
following tables,  

 
Table 3.2: MSF Car Park Trip Rates and Demands 

MSF Car Park: 550 Spaces (Mainly Visitors)
 Rate 
Short-
Stay

 Rate 
Long-
Stay

 Trips 
Short-
Stay

 Trips 
Long-
Stay

 Trips 
Total

Implied  
Rate Total

495 55 550
Arrive 0.65 0.70 322 39 360 0.66
Depart 0.50 0.10 248 6 253 0.46

Total/Rate 1.15 0.80 569 44 613 1.12
Arrive 0.60 0.10 297 6 303 0.55
Depart 0.60 0.20 297 11 308 0.56

Total/Rate 1.20 0.30 594 17 611 1.11
Arrive 1.00 0.10 495 6 501 0.91
Depart 1.00 0.70 495 39 534 0.97

Total/Rate 2.00 0.80 990 44 1034 1.88

Car Park Supply and 
Demand Element

Car Park Supply

AM Peak 
Hour

Interpeak 
Hour

PM Peak 
Hour
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Table 3.3: CDHB Staff Car Park Trip Rates and Demands – Existing 

 
Table 3.4: CDHB Staff Car Park Trip Rates and Demands – Plus 270 Spaces  

 
Table 3.5: HPPB Trip Rates and Demands – 800 Spaces  

CDHB Car Park: 408 Spaces (Long Term Parking)
 Rate 
Short-
Stay

 Rate 
Long-
Stay

 Trips 
Short-
Stay

 Trips 
Long-
Stay

 Trips 
Total

Implied  
Rate Total

0 408 408
Arrive 0.50 0.70 0 286 286 0.70
Depart 0.10 0.10 0 41 41 0.10

Total/Rate 0.60 0.80 0 326 326 0.80
Arrive 0.60 0.10 0 41 41 0.10
Depart 0.60 0.20 0 82 82 0.20

Total/Rate 1.20 0.30 0 122 122 0.30
Arrive 0.25 0.10 0 41 41 0.10
Depart 0.80 0.70 0 286 286 0.70

Total/Rate 1.05 0.80 0 326 326 0.80

Interpeak 
Hour

PM Peak 
Hour

Car Park Supply and 
Demand Element

Car Park Supply

AM Peak 
Hour

CDHB Car Park: 678 Spaces (Long Term Parking)
 Rate 
Short-
Stay

 Rate 
Long-
Stay

 Trips 
Short-
Stay

 Trips 
Long-
Stay

 Trips 
Total

Implied  
Rate Total

0 678 678
Arrive 0.50 0.70 0 475 475 0.70
Depart 0.10 0.10 0 68 68 0.10

Total/Rate 0.60 0.80 0 542 542 0.80
Arrive 0.60 0.10 0 68 68 0.10
Depart 0.60 0.20 0 136 136 0.20

Total/Rate 1.20 0.30 0 203 203 0.30
Arrive 0.25 0.10 0 68 68 0.10
Depart 0.80 0.70 0 475 475 0.70

Total/Rate 1.05 0.80 0 542 542 0.80

AM Peak 
Hour

Interpeak 
Hour

PM Peak 
Hour

Car Park Supply and 
Demand Element

Car Park Supply

Health Precinct Car Park: 800 Spaces (Mix of Hospital/Wider Uses)
 Rate 
Short-
Stay

 Rate 
Long-
Stay

 Trips 
Short-
Stay

 Trips 
Long-
Stay

 Trips 
Total

Implied  
Rate Total

400 400 800
Arrive 0.50 0.70 200 280 480 0.60
Depart 0.10 0.10 40 40 80 0.10

Total/Rate 0.60 0.80 240 320 560 0.70
Arrive 0.60 0.10 240 40 280 0.35
Depart 0.60 0.20 240 80 320 0.40

Total/Rate 1.20 0.30 480 120 600 0.75
Arrive 0.25 0.10 100 40 140 0.18
Depart 0.80 0.70 320 280 600 0.75

Total/Rate 1.05 0.80 420 320 740 0.93

Car Park Supply

Car Park Supply and 
Demand Element

AM Peak 
Hour

Interpeak 
Hour

PM Peak 
Hour
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Table 3.6: HPPB Trip Rates and Demands – 1000 Spaces  

 
Table 3.7: HPPB Trip Rates and Demands – 1200 Spaces  

 
Table 3.8: HPPB Trip Rates and Demands – 1400 Spaces  

3.4.3 The manipulation of the base v18a CAST model demands to reflect the above car park 
facility trip numbers has been achieved by factoring the relevant existing v18a zone. 

Health Precinct Car Park: 1000 Spaces (Mix of Hospital/Wider Uses)
 Rate 
Short-
Stay

 Rate 
Long-
Stay

 Trips 
Short-
Stay

 Trips 
Long-
Stay

 Trips 
Total

Implied  
Rate Total

500 500 1000
Arrive 0.50 0.70 250 350 600 0.60
Depart 0.10 0.10 50 50 100 0.10

Total/Rate 0.60 0.80 300 400 700 0.70
Arrive 0.60 0.10 300 50 350 0.35
Depart 0.60 0.20 300 100 400 0.40

Total/Rate 1.20 0.30 600 150 750 0.75
Arrive 0.25 0.10 125 50 175 0.18
Depart 0.80 0.70 400 350 750 0.75

Total/Rate 1.05 0.80 525 400 925 0.93

Car Park Supply and 
Demand Element

Car Park Supply

PM Peak 
Hour

AM Peak 
Hour

Interpeak 
Hour

Health Precinct Car Park: 1200 Spaces (Mix of Hospital/Wider Uses)
 Rate 
Short-
Stay

 Rate 
Long-
Stay

 Trips 
Short-
Stay

 Trips 
Long-
Stay

 Trips 
Total

Implied  
Rate Total

600 600 1200
Arrive 0.50 0.70 300 420 720 0.60
Depart 0.10 0.10 60 60 120 0.10

Total/Rate 0.60 0.80 360 480 840 0.70
Arrive 0.60 0.10 360 60 420 0.35
Depart 0.60 0.20 360 120 480 0.40

Total/Rate 1.20 0.30 720 180 900 0.75
Arrive 0.25 0.10 150 60 210 0.18
Depart 0.80 0.70 480 420 900 0.75

Total/Rate 1.05 0.80 630 480 1110 0.93

Car Park Supply and 
Demand Element

Car Park Supply

PM Peak 
Hour

AM Peak 
Hour

Interpeak 
Hour

Health Precinct Car Park: 1400 Spaces (Mix of Hospital/Wider Uses)
 Rate 
Short-
Stay

 Rate 
Long-
Stay

 Trips 
Short-
Stay

 Trips 
Long-
Stay

 Trips 
Total

Implied  
Rate Total

700 700 1400
Arrive 0.50 0.70 350 490 840 0.60
Depart 0.10 0.10 70 70 140 0.10

Total/Rate 0.60 0.80 420 560 980 0.70
Arrive 0.60 0.10 420 70 490 0.35
Depart 0.60 0.20 420 140 560 0.40

Total/Rate 1.20 0.30 840 210 1050 0.75
Arrive 0.25 0.10 175 70 245 0.18
Depart 0.80 0.70 560 490 1050 0.75

Total/Rate 1.05 0.80 735 560 1295 0.93

Car Park Supply and 
Demand Element

Car Park Supply

AM Peak 
Hour

Interpeak 
Hour

PM Peak 
Hour
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4 Analysis and Assessment Overview 

4.1 In order to understand the potential absolute and relative effects of the alternative 
scenarios, a wide variety of plots have been generated and analysed. 

4.2 These include: 

 Plots of trip generation (origins and destinations) by zone as a check that the demand 
manipulations result in the desired zonal demands for each scenario; 

 Vehicle Flow plots (where the bandwidth is proportional to the actual volume of traffic 
forecast to be carried on each part of the modelled network; 

 Plots of Link Delays (refer Appendix B), showing average delays4 (weighted across 
all turning movements) for each approach to intersections colour-coded to the CAST 
Level of Service (LoS) as follows: 
► LoS A-C (<30s) – Green 
► LoS D (30-50s) – Orange 
► LoS E (50-70s) – Red 
► LoS F (>70s) - Black 

 Plots of differences (changes) in flows (Appendix C) and delays (Appendix D) 
between scenarios. Typically these are provided as differences between the Option 
being assessed and the relevant base model in order to provide an indication of the 
impact for each car park option. Increases are illustrated as red bands (with the width 
proportional to the change) whilst decreases are green. 

 Plots of Select Link Analysis indicating modelled routeing to specific origins and 
destinations (proposed car park zones); and 

 Plots for specific intersection delays/flows; 

4.3 As agreed with CCC, it is not considered necessary to provide (and give a written 
interpretation) for each and every one of these plots, for the purpose of supporting the 
conclusions and recommendations arising from this study. Selected diagrams are 
included within the main text in order to illustrate the conclusions reached and the 
recommendations that follow. Appendices B, C and D provide a record of the recorded 
link delays and impacts on flows and delays for each scenario in the PM peak hour as a 
record of essential information that may easily be referred to. The full set of diagram are 
available electronically on request, for both the AM and PM peak hours. 

  

                                                
4  Note that the link delays are average values during the peak hour for all turning movements on a given approach, and in 

practice will vary from cycle to cycle.  There is likely to be some ‘peaking within the peak’ of the demands, such that delays 
at the height of the peak demands will be a little higher than the aggregate modelled for the whole of the peak hour. 
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5 Stage A Analysis and Assessment 

5.1 MSF Parking Testing 

5.1.1 Testing of three alternative parking scenarios was undertaken to establish a limit of 
parking numbers that could be accommodated at the MSF site. The scenarios tested are 
550 spaces, as per the construction plans, and 800 space and 1,000 space scenarios to 
understand the viability of accommodating further parking. 

5.1.2 As noted earlier within this report, CCC have advised that the initial testing is to be 
completed in the absence of signals at Stewart Street / Moorhouse Avenue. 

5.1.3 The following diagrams illustrate the flows and delay-based LoS on the road network. 

 
Figure 5.1: Directional 2028 PM Peak Vehicle Flows, MSF 550 Spaces 
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Figure 5.2: Delay-Based LoS, 2028 PM Peak, MSF 550 Spaces 

5.1.4 The above LoS diagram illustrates high delays at the following locations: 

 Antigua Street southbound to Moorhouse Avenue – LoS F (100s or nearly 2 minutes) 
 Selwyn Street southbound to Moorhouse Avenue – LoS F (80s or nearly 1.5 minutes) 

5.1.5 The highest delay occurs due to traffic heading westbound from the MSF in the PM peak 
hour attempting to turn right on to Moorhouse Avenue, with a delay of around 2 minutes 
modelled for the right-turn from Antigua Street. High delays (around 100 seconds) are 
also modelled for the through and left-turn movements on the Antigua Street southbound 
approach to Moorhouse Avenue. 

5.1.6 Note that the situation on the Antigua Street southbound approach to the Moorhouse 
Avenue signals is reasonably complex in modelling terms: 

 Left and right-turn traffic movements must give way to separate cyclist and pedestrian 
movements on both the east and west sides of Antigua Street; 

 The degree to which turning movements are impeded by the cycle and pedestrian 
movements depends upon the frequency with which each of the four cycle and 
pedestrian phases are activated; 

 Because the left-turn shares the through-lane, any left vehicles giving-way to cyclists 
or pedestrians (on a red arrow) block the through movement; 

 The degree to which left-turning vehicles block the through-movement varies from 
signal cycle to cycle, depending on the position at which any left turners are located 
within the queue of vehicles; 

 Any queues of right-turning vehicles extending beyond the right-turning bay of around 
40 metres will block the other movements. Similarly, any queue in the single lane for 
the left and through-movement exceeding 40m will block the right-turn movement. 

 A further complication arises in that the modelled capacity and delays is largely 
dependent on the relative priorities afforded when allocating signals green time to 
maintaining efficiency on Moorhouse Avenue and Antigua Street (refer 5.1.18 below). 
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5.1.7 The CAST model is a sophisticated simulation model and does allow the majority of the 
above aspects to be captured in the modelling. To this end, considerable focus has been 
placed on observing the degree to which cyclists and pedestrians impede the traffic 
movements and reflecting this within the base model signal phasing and timings. 

5.1.8 However, on-site observation and detailed analysis of how the modelled capacity of the 
southbound through-movement varies throughout the green phase (as it is impeded by 
the left-turn giving way to cyclists and pedestrians) suggests that whilst the blocking effect 
is reflected within the modelling, it may be under-represented. This is considered to 
particularly be the case when the number of left-turning movements can be expected to 
increase with the MSF and additional Health Precinct Parking in place. 

5.1.9 Accordingly, a sensitivity test has been run that assumes the southbound through-
movement is blocked by waiting left-turners for the duration of the average cycle / 
pedestrian phase. As mentioned above, in practice the frequency and degree of this 
blocking depends on the proportion of left-turning vehicles and the position in the waiting 
queue, that varies from cycle to cycle. PM peak hour observations indicate that full or 
partial blocking occurs on most cycles (around 90%) and the blocking varies from full (left 
turners at the head of the queue) to partial. 

5.1.10 The sensitivity test indicates delays may increase to some 140 seconds (2.5 minutes) with 
the MSF in place, as illustrated in the following diagram. 

 
Figure 5.3: Delay-Based LoS, 2028 PM Peak, MSF 550 Spaces, Antigua / Moorhouse Signals 
‘Increased Blocking’ Sensitivity Test  

5.1.11 There are very limited options for alternative routes for westbound traffic from the MSF, 
being practically limited5 to Antigua Street and less conveniently Selwyn Street. Some 
traffic may also route via Riccarton Avenue, depending on the destination of each trip and 
the relative delays on the alternative routes. 

                                                
5 Right turns are only permitted on southbound approaches to Moorhouse Avenue at Selwyn Street and Antigua Street in 
the vicinity of the MSF. The next available location to the east is at Durham Street, a detour of around 1km. 
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5.1.12 For the 550 space scenario, the Antigua Street southbound approach is predicted to be 
approaching capacity (around 90% saturated) under signal optimisation and hence the 
large delays of around 100 seconds in the ‘main’ model runs (not the ‘increased blocking’ 
sensitivity test). 

5.1.13 Under higher parking number scenarios, delays at Antigua Street southbound increase 
only a little to around 110s for the 1,000 spaces scenario. 

5.1.14 Given these highly undesirable delays under all three MSF parking spaces scenarios, 
Council requested further investigation of the implications on these findings should 
signalisation of the Stewart Street / Moorhouse Avenue signals be pursued, as assumed 
in the MSF traffic modelling in 2016 and the 2016 SWA analysis. 

5.1.15 The configuration assumed at the Stewart Street signals is as follows: 

 
Figure 5.4: Assumed Configuration of Stewart Street Moorhouse Avenue Signals 

 

5.1.16 The following diagrams illustrates the delay-based LoS on the road network for the 550 
space scenario with the Stewart Street / Moorhouse Avenue signals assumed. 
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Figure 5.5: Delay-Based LoS, 2028 PM Peak, MSF 550 Spaces 

5.1.17 The provision of signals at Stewart Street / Moorhouse Avenue provides a ‘release valve’, 
allowing the Antigua Street southbound approach to Moorhouse Avenue to operate with 
reasonable network performance with delays of around 85-95 seconds (around 1.5 
minutes in all three parking number scenarios). This level of delay is more a function of 
the high cycle time on Moorhouse Avenue (115 seconds in the PM peak hour) rather than 
the approach nearing capacity. 

5.1.18 The precise level of delay forecast at the Selwyn, Stewart and Antigua signals is highly 
dependent on the relative priorities provided to Moorhouse Avenue and the side roads. 
Modelling has been conducted with signal timings automatically optimised to minimise 
overall (total) delays to traffic through the intersections in a similar manner to the SCATS 
system that adjusts signals timings in response to actual flows detected. This process 
affords greater priority to Moorhouse Avenue with its comparatively high traffic volumes 
that reflect its position as an Arterial Road at the top of the An Accessible City road 
hierarchy. 

5.1.19 A further sensitivity test has been undertaken to understand the implications of over-riding 
the optimised signal timings that seek to minimise total vehicle delays through the Antigua 
Street / Moorhouse intersection. This test changes the green-splits from around 72% / 
28% Moorhouse / Antigua to around 62% / 38%, and has been applied with the ‘increased 
blocking sensitivity test’. The result is that the modelled delays of 140 seconds on the 
Antigua Street approach reduce to around 100 seconds and delays on the Moorhouse 
Avenue increase only slightly (from 15s to 17s per vehicle). Thus it is possible that high 
delays forecast on the Antigua Street approach to Moorhouse Avenue could be reduced 
by increasing the priority to Antigua Street relative to those that seek to minimise overall 
delays to traffic through the intersection. It should however be recognised that this 
approach is not optimal in terms of overall economic efficiency of the transport network 
(i.e. it has a ‘cost’ associated with it). Furthermore, the modelling indicates that even the 
associated small increases in travel time on Moorhouse Avenue reduce the attractiveness 
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of the corridor (by around 200 vph) with corresponding increases on other Central City 
roads. 

5.1.20 As noted above, the ‘main’ model runs (non-sensitivity tests) indicate high delays 
(approaching 2 minutes) on the Antigua Street southbound approach to Moorhouse 
Avenue for the planned number of spaces (550) at the MSF in the absence of Stewart 
Street / Moorhouse Avenue signals in the PM peak hour for the appraisal year of 2028 
(the short-term CAST model horizon year). 

5.1.21 With the Stewart Street / Moorhouse Avenue signals in place, the modelling indicates that 
up to around 1,000 spaces could be accommodated at the MSF site with a reasonable 
level of network performance. 

5.1.22 Irrespective of the number of parking spaces to ultimately be accommodated at the MSF 
site, it is strongly recommended that signalisation of the Stewart Street / Moorhouse 
Avenue signals be pursued to avoid the risk of severe congestion on Antigua Street 
(which may block-back and interfere with the wider road network) when the MSF is 
operational.   

5.2 Hospital Staff Parking Building Extension Testing 

Scenario 1a - Effects of Car Park Expansion Under Existing Access Arrangements 

5.2.1 With respect to the MSF network and demand scenarios discussed above, that taken 
forward as part of the base scenario for the HPPB analysis is the 550 space and no 
Stewart Street / Moorhouse Avenue signals scenario (and without the Antigua Street / 
Moorhouse Avenue sensitivity testing). 

5.2.2 The following diagram illustrates the modelled effects on network delays of increasing the 
existing HSCP by 270 spaces from 408 to 678 spaces. 

 
Figure 5.6: 2028 PM Peak Effects on Delays of HSCP +270 Spaces 

5.2.3 The above diagram illustrates modest effects (less than 10 seconds) on delays at any 
specific location on the road network as a consequence of the expansion. Note however 
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that the modelled increase in delays of around 5 seconds on the Antigua Street 
southbound approach is additional to the approximately 100s delays forecast in the base 
scenario (refer Figure 5.2 above), resulting in forecast delays of around 105 seconds at 
this bottleneck. 

Scenario 1b - Effects of HSCP Full RIRO Access at St Asaph Street 

5.2.4 Presently, full access is provided to/from the HSCP from Antigua Street and right-turns out 
is the only form of access permitted to one-way St Asaph Street. This scenario assumes 
that under the HSCP expansion, access at the St Asaph Street access is modified to allow 
Right-In and Right-Out (RIRO) access. 

5.2.5 The following diagram illustrates the modelled effects on network delays of this change in 
access strategy for the (expanded) 678 space HSCP. 

 
Figure 5.7: 2028 PM Peak Effects on Delays of HSCP +270 Spaces 

5.2.6 In the PM peak hour, no significant changes in delays on the road network are forecast as 
a result of accommodating right-turns in to the HSCP from St Asaph Street. This is 
understandable given that the predominant movements from the car park in the PM peak 
hour are outbound. The flow change plots indicate that the additional access results in 
around only 40 vehicles per hour being directly accessing the car park from St Asaph 
Street rather than continuing on and turning right to route via Antigua Street and the 
existing access. 

5.2.7 In the AM peak hour, the modelling indicates that the proposed access could attract 
around 240 vph resulting in a more significant reduction in vehicles routing via the Antigua 
Street / St Asaph Street intersection and performing the right-turn across the footpath and 
the Quarryman’s Trail Major Cycle Route (MCR). 

5.2.8 The associated modelled delay reductions at the Antigua Street / St Asaph Street 
intersection are low at under 5 seconds in the AM peak hour. However, the access 
strategy is considered highly desirable in removing potential conflict as vehicles accessing 
the car park traverse cyclists on the MCR. Presently, the existing situation is considered 

369

RELE
ASED U

NDER THE O
FFIC

IA
L I

NFORMATIO
N A

CT



 

  

Health Precinct Parking Building – Network Impact Analysis 

 

 

HPPB Network Impact Analysis - V00b.Docx Page 22 Ref: 2019-023 
© QTP Ltd 2019 

 

undesirable for both cyclists and motorists. In particular, vehicles attempting to turn right 
into the car park from St Antigua Street await a gap in the oncoming southbound vehicles 
on Antigua Street. It is particularly difficult for motorists to be aware of northbound cyclists 
approaching, effectively from the rear, on the right side of the vehicle when looking 
straight ahead to ascertain if it is safe to turn across oncoming vehicles (and cycles). 

5.2.9 The MCR on Antigua Street only became operational in the latter half of 2018 so presently 
there is a limited time window for which crashes between cyclists and drivers could occur. 
The NZ Transport Agency’s (NZTA’s) Crash Analysis System (CAS) does however list 
one crash (ID 201820140) that occurred between a northbound cyclist and a vehicle 
exiting the car park at approximately 7:00 am on Friday 23rd November 2018. The vehicle 
failed to give way to the cyclist approaching from the left. 

Scenario 1c - Effects of HSCP St Asaph Street Full RIRO Access and Closure of 

Antigua Street Access 

5.2.10 Given on-site observations and the above crash report it is highly desirable that an access 
option be pursued that minimises the exposure between cyclists on the MCR and 
conflicting vehicle movements.  This sub-option considers the effects on traffic flows and 
delays of closing the existing vehicular access to the HSCP in the event that access were 
to be provided to the expanded car park via St Asaph Street, both inbound and outbound 
(RIRO) as per sub-option 1b. 

5.2.11 The physically segregated cycleway on St Asaph Street is located on the south side of 
carriageway. Thus the cyclist safety benefits to be gained by removing potential conflict 
between cyclists and vehicles on the popular Antigua Street cycleway would not be offset 
by increased vehicle use of the St Asaph Street access. 

5.2.12 The following diagrams illustrate the modelled turning movements for the expanded HSCP 
under the three different access scenarios (1a, 1b and 1c) for the peak hours. 

   
Figure 5.8: Turning Flows for HSCP Options 1a, 1b and 1c, 2028 AM Peak 
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Figure 5.9: Turning Flows for HSCP Options 1a, 1b and 1c, 2028 PM Peak 

5.2.13 The above diagrams illustrate how the modelled turning volumes at the Antigua Street and 
St Asaph Street accesses vary under the scenarios and also the effects on turning 
volumes at the intersections of Antigua Street with Tuam and St Asaph Street. 

5.2.14 In the AM peak hour, the (two-way) vehicle volumes traversing the Antigua Street 
cycleway are around 500 vph for Option 1a (existing access), around 280 vph for Option 
1b (with the addition of the St Asaph Street Right-turn In) and zero under option 1c 
(closure of Antigua St under St Asaph Street RIRO). The comparative volumes in the PM 
peak hour are 250 for Option 1a, 220 for Option 1b and zero for Option 1c. 

5.2.15 Thus clearly in terms of removing the safety issue, and increasing cycle amenity, Option 
1c is considerably more effective than Option 1b, particularly in the PM peak hour. 

5.2.16 The following diagrams illustrate the modelled effects on vehicle flows of Option 1c 
relative to Option 1a for the peak hours. 

 
Figure 5.10: HSCP Access Option 1c Effects on Traffic Flows vs Option 1a, 2028 AM Peak  
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Figure 5.11: HSCP Access Option 1c Effects on Traffic Flows vs Option 1a, 2028 PM Peak  

5.2.17 As might be anticipated, the modelled effect on traffic volumes is greater in the AM peak 
when the inbound movement predominates. Impacts on traffic volumes in the more critical 
PM peak hour (in terms of network congestion) are more modest. 

5.2.18 The following diagrams illustrates the modelled effects on delays around the network of 
Option 1c relative to Option 1a for the peak hours. 

 
Figure 5.12: HSCP Access Option 1c Effects on Delays vs Option 1a, 2028 AM Peak  
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Figure 5.13: HSCP Access Option 1c Effects on Delays vs Option 1a, 2028 PM Peak  

5.2.19 Overall, the above diagrams indicate net localised improvements in network operation 
under the assumed closure of the Antigua Street vehicular access to the car park. 

5.2.20 The small increase in delay indicated on Antigua Street northbound to Tuam Street 
(around 10s) is largely a consequence of re-routing of vehicles destined for the HSCP 
away from Antigua Street (on to Montreal Street). This reduces traffic volumes and 
associated delays on Antigua Street northbound approaching the St Asaph Street 
intersection, which in-turn makes the corridor more attractive for general traffic (not bound 
for the HSCP) which leads to the small increase on modelled delays approaching Tuam 
Street. 

5.2.21 In summary, the option of closing the Antigua Street access to the HSCP under inbound 
and outbound access being provided from St Asaph Street has potential to significantly 
improve cyclist safety and amenity without any significant impact on road network 
efficiency. 
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6 Stage B Analysis and Assessment (New Parking Building) 

6.1 Common Assumptions 

6.1.1 Referring to the Stage A analysis presented within the previous Chapter, the following 
assumptions are common to all HPPB scenarios modelled as part of Stage B of this study: 

 The MSF is assumed to accommodate the consented 550 parking spaces. The Stage 
A modelling indicates capacity and delay issues on Antigua Street southbound which 
would be exacerbated under higher levels of parking demand assumed at the MSF. 

 The Moorhouse Avenue / Stewart Street intersection is assumed to remain in its 
present priority (give-way) form. Note that analysis undertaken in Stage A indicates 
that the MSF could accommodate increased levels of parking (over the 550 spaces 
consented) with a reasonable level of network performance preserved if this 
intersection were to be signalised. It is suggested that the results of this Stage B 
analysis be revisited if there is interest in signalising this intersection. This is because 
the release of this modelled bottleneck could affect modelled traffic volumes and 
operation on the wider road network that may affect the level of network impacts 
assessed for the HPPB options. 

 The HSCP is assumed to undergo expansion resulting in an increase of 270 parking 
spaces as tested in Scenarios 1a to 1c (refer Stage A). 

 The St Asaph Street access to the HSCP is assumed to be modified under the 
proposed expansion to accommodate outbound (right-turning) traffic in addition to 
inbound (right-turning) traffic as per Scenario 1b. This modification is considered 
beneficial both in terms of safety impacts at the Antigua Street access (by reducing 
conflict with cyclists and pedestrians) and network efficiency impacts (some trips 
through the Tuam Street / St Asaph Street intersection are removed). The sub-option 
of removing the Antigua Street access (as per Scenario 1c) is tested for the Western 
HPPB options (Scenario 2) as part of this Stage B analysis. 

6.1.2 Note that whilst the HSCP is assumed to be expanded under all HPPB options, the level 
of impact assessed for each scenario is relative to a ‘base’ scenario that does not include 
increased parking at the site. This is to ensure that the cumulative impacts of the parking 
building options being assessed are presented. 

6.1.3 Given the requirement for brevity in reporting specified within the Scope of Services, 
commentary is limited to only the most pertinent points noted from the scenario modelling 
for each Health Precinct car park configuration option. Model outputs showing the PM 
peak hour flows, delays and impacts are however provided for each of the 49 scenarios 
modelled within the Appendices. 

6.2 Base Scenario 

6.2.1 The modelled operation of the road network for the ‘base’ scenario against which the 
impacts of the HPPB scenarios are tested is that illustrated in Figure 5.2, reproduced here 
as Figure 6.1, for ease of reference. 

6.2.2 Whilst for the sake of brevity the illustration of network impacts within the main text of this 
chapter focuses on plots illustrating the change in delays around the road network 
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(relative to the base scenario) the actual levels of network delays forecast for each 
scenario (as per the delay LoS plots of Appendix B) are referred to with regards to 
informing the significance of the delay changes.   

 
Figure 6.1: Delay-Based LoS, 2028 PM Peak, Base Scenario (No HSCP, MSF 550 Spaces, No HPPB) 

6.3 Western New Parking Building 
Testing: Option 2a 

6.3.1 Option 2a assumes no linkage to the 
HSCP but with north and south 
accesses on Tuam Street and St Asaph 
Street. 

6.3.2 The impact on delays on the local road 
network for the 1400 space scenario is illustrated in the following diagram. 
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Figure 6.2: 2028 PM Peak Effects on Delays of Option 2a, 1400 Spaces 

6.3.3 This scenario results in significant delay impacts around the local road network, most 
notably at: 

 Antigua Street southbound to Moorhouse Avenue; 
 Selwyn Street southbound to Moorhouse Avenue; and 
 Riccarton Avenue westbound at the merge from 2 lanes to 1. 

6.3.4 Given the high delays forecast at the Antigua and Selwyn Street locations in the base 
case, these impacts are considered highly undesirable. The impacts on Riccarton Avenue 
are also significant, changing from LoS B (<30s) to LoS E (around 1 minute). 

6.3.5 The threshold of acceptable network performance appears to be at around (or a little less 
than) for the smallest car park size tested of 800 spaces. Even then, moderate impacts on 
delays of around 15 seconds are forecast on Antigua Street and Riccarton Avenue. 

6.3.6 The impacts at these locations are sufficiently remote from The Block accommodating the 
HPPB options tested that the impacts are similar irrespective of the HPPB scenario 
tested. Thus the modelling undertaken leads to the recommendation that a limit of 
somewhere less than 800 spaces should be planned for at the HPPB in order to avoid 
significant wider network congestion impacts if assuming that Stewart Street / Moorhouse 
Avenue remains unsignalised. 

6.3.7 As noted within the Stage A modelling, the signalisation of the Stewart Street / Moorhouse 
Avenue intersection provides a ‘release valve’, allowing the Antigua Street southbound 
approach to Moorhouse Avenue to operate with reasonable performance. This has knock-
on effects on both the Selwyn Street and Riccarton Avenue bottlenecks which would also 
be relieved to some degree by traffic from the MSF routing away from these locations, 
reducing delays for other vehicles. 

6.3.8 Within the more immediate vicinity of the car park, network impacts are generally modest 
(around 10s or less) and a reasonable LoS preserved, even for the 1400 space scenario. 
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6.4 Western New Parking Building 
Testing: Option 2b  

6.4.1 Option 2b differs from Option 2a only in 
that a link to the HSCP is assumed to 
be provided. 

6.4.2 Generally, the modelled delays and 
impacts are very similar to those of 
Option 2a. One notable effect of the 
link between the parking buildings is the reduced delays on the Antigua Street northbound 
approach to Tuam Street. This is because eastbound traffic from the HSCP is able to 
route internally through the parking building and bypass the Antigua Street / Tuam Street 
intersection. Delay impacts are however a little greater less than Option 2a at the Antigua 
/ St Asaph Street intersection. 

6.5 Western New Parking Building 
Testing: Option 2c  

6.5.1 Option 2c differs from Option 2b only in 
that the existing access at Antigua 
Street is assumed to be closed. This is 
under the assumption common to all 
the HPPB scenarios that the existing St 
Asaph Street egress becomes a full 
two-way (RIRO) access (refer section 5.2, above) and under the assumption of Option 2b 
that a link is provided between the new HPPB and the expanded HSCP. 

6.5.2 Generally, the modelled delays and impacts are similar to those of Options 2a and 2b. 
One notable effect of removing access at Antigua Street (Option 2c vs 2b) is the reduced 
delays on the Antigua Street northbound approaching St Asaph Street. This is principally 
because some traffic from the south destined for the car parks routes instead via Montreal 
Street in order to access the car parks from Tuam Street, rather than from the closed 
Antigua Street access. 

6.5.3 As noted under the Stage A modelling (refer section 5.2, above), the option of closing the 
Antigua Street access to the HSCP under inbound and outbound access being provided 
from St Asaph Street has potential to significantly improve cyclist safety and amenity 
without any significant impact on road network efficiency. 

6.6 Western New Parking Building 
Testing: Option 2d  

6.6.1 Option 2d differs from Option 2b only 
in that access from the HPPB is not 
assumed to be provided at Tuam 
Street. 

6.6.2 The delay plots of Appendix D indicate 
high delays under all parking space 
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quantum scenarios at the Antigua Street / Tuam Street intersection. The following diagram 
indicates the modelled network delays for the lowest parking quantum scenario (800 
spaces) for comparison with Figure 6.1 above for the base scenario. 

 
Figure 6.3: Delay-Based LoS, 2028 PM Peak, HPPB Option 2d, 800 Spaces 

6.6.3 Because most northbound and eastbound trips from the HPPBs are inclined to route via 
the Antigua Street / Tuam Street intersection, high delays (and impacts) are modelled at 
this location. The degree of delay forecast could alter under a scenario with signalisation 
of the Moorhouse Avenue / Stewart Street signals as this would likely free-up some 
capacity on the Antigua Street southbound approach to Moorhouse Avenue, allowing a 
greater proportion of eastbound trips from the HPPBs to route via Moorhouse Avenue 
than via Tuam Street.   

6.7 Western New Parking Building 
Testing: Option 2e  

6.7.1 Option 2e differs from Option 2d only 
in that the existing access at Antigua 
Street is assumed to be closed. 

6.7.2 The delay plots of Appendix D 
indicate a similar pattern of high 
delays as per Option 2d. 

6.7.3 One key difference is that delays for Option 2e on the Antigua Street approach to Tuam 
Street are significantly lower, though the approach is at LoS F for the lowest car park 
quantum scenario. The reduced (but high) delays are due to eastbound traffic routing 
either ‘around the block’ via St Asaph Street / Hagley Avenue and Tuam Street or via 
Antigua Street and Moorhouse Avenue (the latter resulting in higher delays at the Antigua 
Street approach to the Moorhouse Avenue bottleneck). 
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6.8 Western New Parking Building 
Testing: Option 2f  

6.8.1 Option 2f differs from Option 2a only in 
that access to the new HPPB is 
assumed only to be via Tuam Street, 
but noting that access via St Asaph 
Street is allowed for via the HSCP link. 

6.8.2 The modelled delays and impacts are, 
in modelling terms, the same as those of Option 2a. One circumstance in which this 
scenario could yield different network operation to Option 2a would be if there were 
capacity issues at the single car park egress on to St Asaph Street, rather than via the two 
exits afforded by Option 2a.  The operation of any access/egress is dependent on the 
detailed design regarding the method of entry/exit control and the number of lanes 
provided.  Under the assumption for this option that effectively three egress points are 
provided from the HPPBs, none are modelled with significant delays as they give-way to 
traffic on the adjacent roads under the assumption that each is a single lane give-way 
situation. 

6.9 Western New Parking Building 
Testing: Option 2g  

6.9.1 Option 2g differs from Option 2f only 
in that the existing access at Antigua 
Street is assumed to be closed. 

6.9.2 The modelled delays and impacts are, 
similar to those of Option 2f, but with 
slightly reduced delays on the Antigua 
Street approaches to the Tuam Street and St Asaph Street intersections. 

6.9.3 Note that under this scenario only two points of access are provided to/from the 
surrounding road network (on Tuam and St Asaph Streets). Whilst the modelling indicates 
no significant capacity issues at the give-way egresses on to the one-way streets, it is 
noted that the exit flows are very close to the modelled sustainable throughput capacity of 
the egress points themselves (around 800 cars per hour). As noted above, in practice the 
exit capacity will be dependent on the detailed design regarding the method of entry/exit 
control and the number of lanes provided. 

6.10 Eastern New Parking Building 
Testing: Option 3a  

6.10.1 In modelling terms, this option varies 
from Option 2a (Western new parking 
building without a link to the HSCP) 
principally in that only a single point of 
access is provided, being at Tuam 
Street. 

6.10.2 Modelling of the 800 and 1000 car park scenarios indicate similar network operation to 
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Option 2a. However, for the 1200 car park scenario, the estimated PM outbound demand 
of 900 trips (refer Table 3.7) exceeds the modelled capacity of the car-park exit lane and 
significant queues and delays result at the car park egress as illustrated within the 
following diagram: 

 
Figure 6.4: Delay-Based LoS, 2028 PM Peak, HPPB Option 3a, 1200 Spaces 

6.11 Eastern New Parking Building Testing: 
Option 3b  

6.11.1 In modelling terms, this option varies from 
Option 2a (Western new parking building 
without a link to the HSCP) principally in that 
only a single point of access is provided, 
being at St Asaph Street. Thus the option is 
similar to Eastern new parking building Option 3a, but instead the single point of access is 
taken from St Asaph Street, rather than Tuam Street. The option is also similar to Western 
new parking building Option 2d, but without a link assumed between the new HPPB and 
the HSCP.  

6.11.2 The modelling of this option indicates similar issues to those of Option 2d. Because most 
northbound and eastbound trips from the HPPBs must route via the Antigua Street / Tuam 
Street intersection, high delays (and impacts) are modelled at this location. The following 
diagram indicates the modelled network delays for the lowest parking quantum scenario 
(800 spaces) for comparison with Figure 6.1 above for the base scenario. 
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Figure 6.5: Delay-Based LoS, 2028 PM Peak, HPPB Option 3b, 800 Spaces 

6.11.3 Note the high delays (80s, LoS F) forecast for Antigua Street northbound to Tuam Street. 
As noted above for Option 2d, the degree of delay forecast could alter under a scenario 
with signalisation of the Moorhouse Avenue / Stewart Street signals as this would likely 
free-up some capacity on the Antigua Street southbound approach to Moorhouse Avenue, 
allowing a greater proportion of eastbound trips from the HPPBs to route via Moorhouse 
Avenue than via Tuam Street.   

6.12 Eastern New Parking Building 
Testing: Option 3c  

In modelling terms, this option varies 
from Option 2a (Western new parking 
building without a link to the HSCP) 
principally in that it is assumed that 
the two new eastern HPPBs are 
physically segregated by the planned 
greenway running east-west through The Block. Thus the estimated demand for each of 
the HPPBs is assumed to be half of the totals listed within Table 3.5 to Table 3.8 for the 
different parking quantums. 

6.12.1 Given the results of the analysis for Options 2d and 3b, it is not surprising that the 
modelling of this option (Option 3c) also indicates potential delays and delay impacts at 
the Antigua Street / Tuam Street intersection. As might be anticipated, with only half the 
estimated HPPB demands being ‘captive’ to St Asaph Street, the forecast delays are not 
as severe as for Option 3b (or 2d). The following diagram indicates the modelled network 
delays for the lowest parking quantum scenario (800 spaces) to enable comparison with 
Figure 6.5 above. 
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Figure 6.6: Delay-Based LoS, 2028 PM Peak, HPPB Option 3c, 800 Spaces 

6.12.2 Thus the above diagram indicates delays of just under one minute (LoS E) on Antigua 
Street northbound to Tuam Street for the 800 space scenario, being at around the limit of 
reasonable performance. 

6.13 Eastern New Parking Building 
Testing: Option 3d  

Finally, Option 3d is similar to Option 
3c, but assumes that a link is provided 
between the eastern HPPBs. In 
modelling terms, this option is very 
similar to Option 2a (Western new 
parking building without a link to the 
HSCP). The only difference is the precise location at which the access points to the 
HPPBs are located, being further east along Tuam and St Asaph Streets. Thus in terms of 
network impact analysis, the modelling of this option is as per Option 2a (refer section 6.3, 
above). 

6.13.1 As noted at section 6.3, all HPPBs scenarios modelled have significant delays and delay 
impacts at three bottlenecks within close proximity to the Health Precinct: 

 Antigua Street southbound to Moorhouse Avenue; 
 Selwyn Street southbound to Moorhouse Avenue; and 
 Riccarton Avenue westbound at the merge from 2 lanes to 1. 

6.13.2 Figure 6.2 above illustrates the delay impacts on the base network of Option 2a for the 
1400 parking spaces scenario (refer to Appendix D for delay impacts for other parking 
quantums tested). 

6.13.3 The following diagram illustrated the modelled network performance (delay-based LoS) for 
the 1,000 space scenario for comparison with the base scenario (Figure 5.5). 
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Figure 6.7: Delay-Based LoS, 2028 PM Peak, HPPB Option 3d (or 2a), 1000 Spaces 

6.13.4 Putting aside the three key bottlenecks identified in paragraph 6.13.1 above, the 1,000 
space scenario indicates generally modest impacts on the local road network (around 10 
second or less at specific locations) and the network is forecast to operate reasonably 
(with delays of around 1 minute or less, LoS E or better) in the more immediate vicinity of 
the Health Precinct. This remains true of the 1,400 space scenario. 

6.13.5 Thus if the wider network bottlenecks in the base scenario are resolved (for example 
through signalisation of the Stewart Street / Moorhouse Intersection) then there is 
potential for the higher HPPB parking quantums to be accommodate with reasonable 
network performance and modest impacts. This potential impact would however require 
additional scenario testing to confirm the modelled network impacts of the HPPB Options 
under the altered traffic patterns on the road network resulting from any such network 
improvement. 

6.14 Modelling Summary 

6.14.1 The modelling undertaken is extensive (around 50 scenarios) and collectively difficult to 
comprehend given the permutations of parking building locations, sizes, linkages and 
access options. This report is however considered a useful resource for understanding the 
potential impacts when considering a specific parking option. 

6.14.2 The delay and delay impact plots together provide a reasonably clear picture of the 
forecast network performance and impacts of each option. The following table attempts to 
summarise this information in relation to locations of key impacts for all scenarios. It 
attempts to reflect both LoS (delay) issues (red and black crosses) in absolute terms and 
delay impacts (though coloured shading) in relative terms. Thus pink (and orange) 
shading indicates for each scenario the locations of significant network delay impact. 
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Table 6.1: Summary of Network Key Delays and Delay Impacts by Scenario 

 

HPPB 
Access

HPPB 
Linked 

to 
HSCP

HPPB 
No 

Antig 
Access

Antig / 
Mhouse

Slwyn / 
Mhouse

Ricc 
Ave 
WB

Antig / 
Tuam

Antig / 
St 

Asaph

Antig / 
Mhouse

Slwyn / 
Mhouse

Ricc 
Ave 
WB

Antig / 
Tuam

Antig / 
St 

Asaph

Antig / 
Mhouse

Slwyn / 
Mhouse

Ricc 
Ave 
WB

Antig / 
Tuam

Antig / 
St 

Asaph

Antig / 
Mhouse

Slwyn / 
Mhouse

Ricc 
Ave 
WB

Antig / 
Tuam

Antig / 
St 

Asaph

0a        

0b        

0c        

1a        

1b        

1c         

2a Wns               

2b Wns             

2c Wns           

2d Ws                   

2e Ws                  

2f Wn              

2g Wn             

3a NEn     

3b SEs         

3c Nen/SEs                   

3d1 NEn+SEs               

1. 3d varies from 3c in that the Eastern parking buildings spanning the greenway would be l inked. In modelling terms, this is the same as 2a.

Significant Delay Improvement (>10s)
LoS D & Significant Impact (>10s)

 LoS E (Borderline)  LoS E & Significant Impact (>10s)
 LoS F (High Delays)  LoS F & Significant Impact (>5s)

HPPB 1000 Spaces HPPB 1200 Spaces HPPB 1400 Spaces

Parking Egress Capacity Exceeded Parking Egress Capacity Exceeded

Parking Egress Capacity Exceeded Parking Egress Capacity Exceeded

Scenario

MSF 
Parking 
Testing

Stage A 
HSCP 

Extension

Western 
New 

Parking 
Building

Eastern 
New 

Parking 
Building

HPPB 800 Spaces
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6.14.3 Thus from the above table, the following points are noted: 

a. In the ‘Base’ models with the MSF in place, the LoS is poor (LoS F) on the Antigua 
Street and Selwyn Street approaches to Moorhouse Avenue. 

b. Stage A Modelling of the proposed HSCP Extension indicates the poor LoS at these 
two locations prevails but delays do not increase significantly (by more than 5s). 

c. All HPPB scenarios result in significant additional delays (>5s) at the two key 
bottlenecks operating at LoS F. 

d. All HPPB scenarios result in a significant additional delays (>10s) on Riccarton 
Avenue westbound. These delays become around 1 minute (LoS E) for most HPPB 
options at around 1200 parking spaces. 

e. Under all parking building scenarios with access at Antigua Street maintained, poor 
performance of the Antigua Street / St Asaph Street intersection is forecast. Most 
Western HPPB locations are forecast to significantly increase these delays. The 
exceptions are Options 2a, 2c and 2g.  Options 2c and 2g assume both north (Tuam 
Street) and south (St Asaph Street) access is provided and assume no Antigua Street 
access. Option 2a maintains access at Antigua Street, but use of the access is limited 
to the HSCP as no internal linkage to the HPPB is assumed. 

f. Several parking building options result in high delays and / or significant impacts at the 
Antigua / Tuam Street intersection. The exceptions are Options 2a-c and 2f-g and 3d 
where the availability of north and south accesses allows some trips to/from the HPPB 
to bypass this intersection. 

g. As discussed at section 6.13, under a different base scenario where the wider network 
bottlenecks at Moorhouse Avenue and Riccarton Avenue are resolved (i.e. through the 
signalisation of the Moorhouse / Stewart Street intersection), the following options 
have potential for reasonable network performance and minimal impact: 

a. Option 2a up to 1400 parking spaces 
b. Option 2b up to 1000 parking spaces 
c. Option 2c up to 1400 parking spaces 
d. Option 2f up to 1000 parking spaces 
e. Option 2g up to 1000 parking spaces 
f. Option 3a up to 1000 parking spaces 
g. Option 3d up to 1400 parking spaces 

h. This potential impact would however require additional scenario testing to confirm the 
modelled network impacts of the HPPB Options under the altered traffic patterns on 
the road network resulting from any such network improvement. 
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7 Conclusions and Recommendations 

7.1 The principal conclusions and recommendations arising from the Stage A traffic modelling 
study are as follows: 

a. The assumption that signalisation of the Stewart Street / Moorhouse Avenue 
intersection will not be pursued as part of the MSF access strategy results in high 
levels of congestion (approaching 2 minutes) being forecast on the Antigua Street 
southbound approach to Moorhouse Avenue in the PM peak hour for the number of 
parking spaces to be constructed (around 550 spaces). 

b. Sensitivity testing around the complexities of the vehicle / pedestrian / and cyclist 
interactions on the Antigua Street southbound approach indicates delays could be 
greater still at around 2.5 minutes. 

c. Further sensitivity testing around the relative priorities, in terms of green time, to be 
afforded to Antigua Street and Moorhouse Avenue indicate that delays could be 
reduced on the Antigua Street approach from around 2.5 minutes to less than 2 
minutes. However, this is at the cost of increasing overall intersection delays (that the 
automated signal optimisation seeks to achieve) by modestly increasing delays on the 
relatively highly trafficked Moorhouse Avenue corridor which also ‘pushes’ some traffic 
from Moorhouse Avenue onto alternative routes within the Central City. 

d. The incremental delay impacts of assuming additional parking at the MSF (beyond the 
consented 550 spaces) are relatively modest. However, it is not recommended that 
any further parking be provided at the MSF in the absence of signalisation of Stewart 
Street / Moorhouse Avenue as this will exacerbate the forecast delays at the Antigua 
Street southbound approach to Moorhouse Avenue. 

e. Sensitivity testing with the Stewart Street / Moorhouse Avenue signals in place 
indicates that up to around 1,000 spaces could be accommodated at the MSF site with 
a reasonable level of network performance. 

f. Irrespective of the number of parking spaces to ultimately be accommodated at the 
MSF site, it is strongly recommended that signalisation of the Stewart Street / 
Moorhouse Avenue signals be pursued to avoid the risk of severe congestion on 
Antigua Street (which may block-back and interfere with the wider road network) when 
the MSF is operational. 

g. Generally, the modelled network effects of expansion of the existing HSCP by 270 
spaces are modest. 

h. Whilst the network efficiency effects of the proposed HSCP expansion are modest, the 
increased vehicular movements to/from the building across the Antigua Street 
cycleway would exacerbate an existing safety issue at this location. 

i. Provision of an additional egress from the expanded HSCP to St Asaph Street (in 
addition to the current egress) would only partially mitigate the safety (and cycle 
amenity) impacts of the expansion. This is because the Antigua Street access would 
likely remain popular for inbound vehicle movements during the morning peak hour. 

j. Under the option to provide both access and egress from St Asaph Street, traffic 
modelling indicates that closure of the existing access/egress on Antigua Street could 
be accommodated without any significant net local network efficiency impacts. 

k. The option of, effectively, relocation all vehicle access to the HSCP away from Antigua 
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Street and on to St Asaph Street would be highly effective in improving safety for 
cyclists as the St Asaph Street vehicular access would not involve traversing a 
cycleway (the cycleway at this location is located on the south side of St Asaph 
Street). 

7.2 The principal conclusions and recommendations arising from the Stage B analysis of the 
network effects of the alternative options for the new HPPB are as follows: 

s. All HPPB scenarios result in significant additional delays (>5s) at the two key 
bottlenecks operating at LoS F. 

t. All HPPB scenarios result in significant additional delays (>10s) on Riccarton Avenue 
westbound. These delays become around 1 minute (LoS E) for most HPPB options at 
around 1200 parking spaces. 

u. Under all parking building scenarios with access at Antigua Street maintained, poor 
performance of the Antigua Street / St Asaph Street intersection is forecast. Most 
Western HPPB locations are forecast to significantly increase these delays. The 
exceptions are Options 2a, 2c and 2g.  Options 2c and 2g assume north (Tuam Street) 
and south (St Asaph Street) access is provided and include no Antigua Street access. 
Option 2a maintains access at Antigua Street, but use of the access is limited to the 
HSCP as no internal linkage to the HPPB is assumed. 

v. Several parking building options result in high delays and / or significant impacts at the 
Antigua / Tuam Street intersection. The exceptions are Options 2a-c and 2f-g and 3d 
where the availability of north and south accesses allows some trips to/from the HPPB 
to bypass this intersection. 

w. As discussed at section 6.13, under a different base scenario where the wider network 
bottlenecks at Moorhouse Avenue and Riccarton Avenue are resolved (i.e. through the 
signalisation of the Moorhouse / Stewart Street intersection), the following options 
have potential for reasonable network performance and minimal impact: 
 Option 2a up to 1400 parking spaces 
 Option 2b up to 1000 parking spaces 
 Option 2c up to 1400 parking spaces 
 Option 2f up to 1000 parking spaces 
 Option 2g up to 1000 parking spaces 
 Option 3a up to 1000 parking spaces 
 Option 3d up to 1400 parking spaces 

x. This potential impact would however require additional scenario testing to confirm the 
modelled network impacts of the HPPB Options under the altered traffic patterns on 
the road network resulting from any such network improvement. 

y. Given the findings of Stage A of this study in relation to the safety and efficiency 
benefits of closing the Antigua Street access assuming that access at St Asaph Street 
is modified to in and out access,  the recommended options for taking forward are 
Options 2c, 2g and 3d. 
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Notes 

 Refer to title for the scenario for which flow changes are illustrated 

 MSF 800 and 1000 spaces flow differences are vs. MSF 550 spaces 

 HSCP 1a (+270 spaces) flow difference is vs. Base Model (00a with 550 MSF spaces) 

 HSCP 1b and 1c (access options) flow differences are vs HSCP 1a (current access) 

 HPPB Scenarios (2a through to 3c) flow difference is vs. Base Model (00a with 550 MSF 
spaces) 
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Notes 

 Refer to title for the scenario for which delay changes are illustrated 

 MSF 800 and 1000 spaces delay differences are vs. MSF 550 spaces 

 HSCP 1a (+270 spaces) delay difference is vs. Base Model (00a with 550 MSF spaces) 

 HSCP 1b and 1c (access options) delay differences are vs HSCP 1a (current access) 

 HPPB Scenarios (2a through to 3c) delay difference is vs. Base Model (00a with 550 MSF 
spaces) 
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