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1. INTRODUCTION 

 

1.1 My full name is Andrew Farquharson Milne.  I am employed as a 

Senior Transportation Planner at Christchurch City Council 

(Council). I have held this position since April 2012.   

 

1.2 I am a Chartered Professional Engineer (CPEng) registered under 

the Chartered Professional Engineers New Zealand Act 2002.  

This qualification means I have been reviewed by the registration 

authority and deemed competent to practice in my area of 

expertise. 

 

1.3 My qualifications also include a Master of Science Degree in 

Transportation Planning and Management from Westminster 

University in London, and a Bachelor of Engineering Degree 

(Honours) in Civil and Transportation Engineering from Napier 

University in Edinburgh. I am also a Member of the Institution of 

Professional Engineers New Zealand. 

 

1.4 I have worked for over 20 years in the field of traffic engineering 

and transportation planning in New Zealand and the UK. My 

relevant experience includes: 

 

(a) drafting of the Transport rules for the operative 

Christchurch City Plan; 

(b) scoping briefs for Transport Assessments for Priority 

Greenfield Areas; 

(c) reviewing Transport Assessments for proposed Plan 

Changes; and 

(d) providing Transport planning advice on Resource 

Consent Applications and plan change requests.  

 

1.5 As part of my role at the Council I have been asked to provide 

evidence in relation to the transport-related effects of site specific 

submissions that seek changes to the proposed zoning set out in 

Chapter 15 and 16 (Stage 2) – Industrial and Commercial of the 

proposed Replacement District Plan (pRDP). 
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1.6 I have also previously provided the following statements of 

evidence to the Hearings Panel: 

 

(a) Evidence in Chief Commercial (part) and Industrial (part) 

Proposals, dated 13 April 2015; 

(b) Rebuttal Evidence Commercial (part) and Industrial (part) 

Proposals, dated 1 May 2015; and 

(c) Evidence in Chief Residential (part) Stage 2 Proposal, 

dated18 August 2015. 

 

1.7 I confirm that I have read the Code of Conduct for Expert 

Witnesses contained in the Environment Court Practice Note 2014 

and that I agree to comply with it. I confirm that I have considered 

all the material facts that I am aware of that might alter or detract 

from the opinions that I express, and that this evidence is within 

my area of expertise, except where I state that I am relying on the 

evidence of another person.   

 

1.8 The key documents I have used, or referred to, in forming my view 

while preparing this brief of evidence are: 

 

(a) Land Use Recovery Plan (LURP) (Canterbury 

Earthquake Recovery Authority, 2013); 

(b) Regional Land Transport Strategy 2012 - 2042; 

(c) Christchurch Transport Strategic Plan 2012-2042; 

(d) Canterbury Regional Policy Statement 2013 (CRPS) (As 

per Appendix 1 of LURP); 

(e) Smart Choices 2015-2025 Christchurch City Consultation 

Document; 

(f) Aurecon modelling Memo, 4 November 2013;  

(g) Christchurch Network Management Plan (Interim) 2013; 

(h) Belfast Area Plan, Urban Development Strategy, 

Christchurch City Council, June 2010;  

(i) Canterbury Regional Land Transport Strategy 2012-2024; 

and 

(j) Canterbury Regional Public Transport Plan 2014.  
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2. SCOPE 

 

2.1 My evidence addresses the transport-related effects of Stage 2 

site specific submissions that seek changes to the proposed 

zoning set out in Chapter 15 and 16 of the pRDP.  Submissions 

#2174, #2321, #2163, #2164, which relate to the MAIL site are 

addressed in Mr John Falconer's evidence for the MAIL hearing. 

 

3. EXECUTIVE SUMMARY  

 

3.1 I have considered each submission in regard to their impact on the 

surrounding transport network. I assess the impacts of each 

submission in view of the likely constrains of the roading network 

and whether such constrains may be overcome through 

programmed works, transport strategies or appropriate rules within 

the pRDP. 

 

3.2 I have also considered each submission in regard to how well it fits 

with the transport outcomes sought for new development as set 

out in CRPS, LURP and the Strategic Directions Chapter of the 

pRDP. I have also assessed the merits of the rezoning requests 

for land that is not identified as being within a Greenfield priority 

area. 

 

3.3 Where insufficient data has been provided by the submitter and I 

have no relevant analysis to rely upon I have opposed the 

submission due to a lack of understanding of the effects of the 

rezoning request. I also consider the likely transport effects in 

regard to impacts on the safety and efficiency of the strategic road 

network and the particular transport effects of industrial related 

traffic movements on the surrounding environment.  
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4. BACKGROUND 

 

4.1 For background I refer the Panel to paragraphs 4.1 to 4.5 of my 

Evidence in Chief for the stage 1 Commercial and Industrial 

hearing, in which I describe how both the LURP1 and the CRPS2 

recognise that successful recovery requires integration of transport 

infrastructure and land use.  

 

5. OUTCOMES OF MEDIATION / CAUCUSING  

 

5.1 Caucusing between Council witnesses and the NZTA transport 

witness took place on 18 August 2015 and an agreed statement 

was produced.3 Subsequent to the conferencing there continues to 

be ongoing discussions with NZTA regarding the transport 

implications of submissions associated with land located close to 

the State highway network for which NZTA is the road controlling 

authority. The views expressed in this statement are accurate as 

at the time and date of issue however ongoing dialogue continues 

to take place which may result in refinements of the views 

expressed in this statement.  

 

6. REQUESTS FOR REZONING LAND TO COMMERCIAL  

 

6.1 I have assessed the specific relief sought by submitters and 

further submitters, insofar as it relates to my area of expertise.  As 

a result of this assessment I have come to a conclusion where I 

consider that it is appropriate for the relief sought to either be 

accepted or rejected. 

 

New Brighton - Submissions #2045, #2052, #2138, #2195, #2465 

 

6.2 Julian Sanderson #2045 seeks rezoning of 21 Beresford Street 

from Residential Suburban Density Transition (RSDT) to 

Commercial Core.  

 
                                                   
1
  LURP, section 3.2.4, paragraph 4, page 15, Action 36 page 35. 

2
  CRPS, Chapter 6, Objective 6.2.4, page 51. 

3
  Expert Conferencing Statement Traffic and Transport 2 April 2015. 
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6.3 Every Import Limited #2052 seeks rezoning of 23 Beresford Street 

from RSDT to Commercial Core.  

 

6.4 Geoffrey Childers Saunders #2138 opposes zoning of the area 

east of Shaw Avenue and Union Street and the block contained 

within Union Street, Beresford Street, Hardy Street and Seaview 

Road from the New Brighton Commercial Zone (in the operative 

plan) to residential.  

  

6.5 John Simpson #2195 seeks the rezoning of the south western 

corner of the intersection of Beresford and Union Streets from 

RSDT to Commercial zone. 

 

6.6 Paul Zaanen #2465 raises issues with the zoning in the central 

area of New Brighton, but does not seek specific relief.  From my 

understanding of the submission the submitter seeks the flexibility 

to develop or retain existing commercial activities within the area 

zoned RSDT.  

 

6.7 Following extensive public consultation, the Council gave the final 

sign-off on the New Brighton Centre Master Plan for the recovery 

and redevelopment of New Brighton’s commercial centre on 12 

March 2015. The masterplan was designed to achieve the 

following outcomes: 

 

(a) Consolidation of the commercial area for a more vibrant 

centre; 

(b) Precinct development with mixed uses to improve user 

experiences; 

(c) Reinforced connections through the centre between the 

river and the sea; and 

(d) Enhanced circulation and flow of pedestrian and cyclists 

to and through the centre. 

 

6.8 The proposed pRDP zoning as RSDT within and around New 

Brighton Town Centre is part of the implementation of the Master 

Plan.  The submissions that I have grouped together under the 
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heading New Brighton Centre seek to retain their commercial 

zoning in accordance with the operative City Plan. I consider that a 

departure from the pRDP zoning as requested may undermine 

what the Master Plan is seeking to achieve in terms of a more 

compact, pedestrian and cycle friendly centre. I therefore oppose 

the requests to rezone to Commercial Core from a traffic and 

transport perspective, as it would not enable the full transport 

benefits of the Master Plan to be realised. 

 

Submission #2587 

 

6.9 The submitter seeks to rezone land at 180, 180a and 170 Johns 

Road from residential to a "Business Local" zoning. Given that the 

sites are currently used for business I do not anticipate any 

change in traffic generation as a consequence of the request. I 

therefore do not opposed the submission to rezone to a 

commercial zoning from a transport perspective. 

 

Submission #2459, #2234 

 

6.10 Submitter #2459 seeks to rezone a 3.4ha site at 548 Marshland 

Road land from Rural Urban Fringe (RuUF) to a commercial 

business zoning. Submitter #2234 seeks the same for that site in 

as well as for land of approximately 7.3ha in size located on the 

corner of Prestons Road/Marshlands Road. I note that the subject 

sites are not identified as a Greenfield priority area and are outside 

the urban limits as prescribed in Map A of the CRPS. I note also 

that the sites neither form part of, nor add to, an identified Key 

Activity Centre (KAC). I therefore consider that accepting the relief 

sought in the submission would represent a dispersed land use 

pattern that may undermine the transport benefits sought to be 

achieved by KACs, such as linked trip making and access by a 

range of modes of transport.  

 

6.11 While the southern section of land that is bound by Marshland 

Road and Prestons Road is closer to land that is zoned for 

commercial purposes, in my view it also contributes to the 
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undermining of identified KACs such as the Styx Centre in Belfast. 

In particular, I have concerns for both sites in that there is a lack of 

information regarding the transport effects of such rezoning on the 

transport network. 

 

6.12 The Council had previously expressed concerns regarding the 

operational issues associated with access onto Prestons Road 

based on a commercial use of the southern site.  The Council's 

primary concern was the proximity of access from the site in 

relation to traffic signals along Prestons Road and the interaction 

of turning movements with the consented retail supermarket on 

the opposite side of the subject site. These traffic issues remain 

unresolved. For the above reasons I therefore cannot support the 

requests to rezone to Commercial Core. 

 

Submission #2090  

 

6.13 The submitter seeks to rezone some 4ha of land at 559 Pound 

Road from RuUF to "Business 8". I am of the view that rezoning 

the site to a commercial zone would be inconsistent with a centres 

based approach and would instead contribute to a dispersed land 

use pattern with resulting transport effects. The request also 

provides no information regarding the location or form of access or 

traffic generation and as such there is no analysis of how access 

to the site access may operate and hence effect the safety and 

efficiency of the surrounding road network. I therefore oppose the 

submission to rezone from RuUF to a commercial zoning. 

 

Submission #2176  

 

6.14 The submitter seeks to rezone some 2ha of land at 2 Carrs Road 

from Residential New Neighbourhood (RNN) to Commercial Local 

(CL) with provision for a supermarket to be established. This 

would result in the expansion of a 0.4ha area currently zoned CL 

in the pRDP. In my view there is no road network constraint 

preventing a safe access establishing either from the minor arterial 

road or Awatea Road subject to road widening occurring within the 
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subject site or access from the Carrs Road site frontage. 

Development of the site is likely to trigger the high trip generator 

rule,4 which I am satisfied provides matters of discretion that are 

suitably robust to enable the traffic effects of development of the 

site to be suitably addressed at resource consent stage. I 

therefore do not oppose the submission to rezone from RNN to 

CL.  

 

Submission #2370 

 

6.15 The submitter seeks rezoning of 121 Papanui Road from 

Residential Medium Density (RMD) to Commercial Core. This site 

contains a building and car parking associated with current 

commercial use.  A change of zoning as requested by the 

submitter would therefore have no material traffic changes and 

hence no effects on the surrounding road network. Therefore I do 

not oppose the rezoning sought. 

 

Submission #2016 

 

6.16 The submitter seeks to rezone the property at 5807 Christchurch 

Akaroa Road from Rural Banks Peninsula to Commercial Banks 

Peninsula (CBP) or Industrial General (IG). This site hosts an 

established commercial cheese factory and I consider the request 

to rezone as simply reflecting the consented activities that have 

established on the site over time. I do not anticipate additional 

traffic being generated as a consequence of the request and I am 

satisfied that the intersection of Christchurch Akaroa Road/Barrys 

Bay Valley Road provides a safe access to the site. I do not 

oppose the submission to rezone to commercial but note that 

additional access to the site is taken from Christchurch Akaroa 

Road (SH74) for which NZTA is the road controlling authority.  

 

                                                   
4
  pRDP Decisions Version Rule 7.2.3.10 High trip generators  . 
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Submission 2285 

 

6.17 The submitter seeks to rezone land at the Akaroa Harbour Basin 

from CBP to Residential Character. I consider that such a request, 

if allowed, would potentially reduce transport impacts on the 

surrounding area. Therefore I do not oppose the submission. 

 

Submission 2140 

 

6.18 The submitter seeks to rezone land at 336 Prestons Road and 435 

and 427 Marshland Road from RuUF to a commercial zoning. 

Given commercial activities currently operate from these sites I do 

not anticipate an increase in traffic impacts should the 

submissions be accepted. I therefore do not oppose the 

submission from a transport perspective. 

 

Submission 2075 

 

6.19 The submitter seeks to rezone land adjacent to Bridle Path Road 

from RuUF to commercial to recognise the existing coffee shop 

that has established post-earthquake. I note that the site forms 

part of a larger 10.88ha site and I would be concerned that the 

submission, if allowed, would enable development of the whole 

site for commercial purposes, which could have significant traffic 

impacts on the surrounding road network as well as contributing to 

a dispersed land use pattern which is undesirable from a transport 

perspective. 

 

6.20 If the rezoning is able to be limited to the land associated solely 

with the coffee shop activities then I consider that the surrounding 

road network has capacity to accommodate this zone change. 

 

Submission 2043 

 

6.21 The submitter seeks to have land between 110 and 128 Wrights 

Road rezoned from Industrial Office to Commercial Office. With 

the exception of approximately 0.5ha of land, the above addresses 
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have already been largely developed as office development. In my 

view the requested rezoning reflects what has established on site 

and as such I do not anticipate additional transport effects arising 

from acceptance of the relief sought by the submission. I therefore 

do not oppose the submission. 

 

7. REQUESTS FOR REZONING LAND TO INDUSTRIAL  

 

Submissions #2014, #2440, #2446, #2567, #2278, #2183, #2271 

 

7.1 The above submitters seek to have their properties re-zoned from 

RuUF to Industrial Park (IP). These sites are not identified as a 

Greenfield priority area for business and sit outside the urban 

boundary. Sites #2014 - 751 Harewood Road, #2440 - 733 

Harewood Road, #2446 - 99 Stanleys Road, #2567 - 311 

Wooldridge Road and #2271 - 278 Wooldridge Road, are adjacent 

to the business area identified as Area 2 in previous traffic 

modelling studies undertaken on behalf of the Council. Sites 

#2183 - 76 Hawthornden Road and #2278 - 270, 280, 298 Russley 

Road and 82 Hawthornden Road sit within a location described as 

Area 3 within Council previous modelling assessments. 

  

7.2 All of the above submissions were the subject of caucusing 

between Council and NZTA.5 A copy of the caucusing statement is 

attached as Appendix A to this evidence.  

 

7.3 An outcome of the caucusing was agreement to model the effects 

of the rezoning requests on the surrounding and wider road 

network. This was duly undertaken by Mr Wright of QTP on behalf 

of the Council and who also attended the caucusing. I attach the 

QTP memo as Appendix B which includes a summary of the 

modelling background, assumptions used and a commentary on 

the modelling outputs which test the transport effects of both the 

pRDP zoning and that associated with the submissions. 

 

                                                   
5
 Expert Conferencing Statement Commercial and Industrial Proposals (Stage2): Transport issues Tuesday 18 

August 2015 
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7.4 The analysis highlights wider network capacity issues that relate in 

particular to the cumulative traffic demands of the 'base scenario' 

which includes the pRDP zoning associated with Area 2, the 

Special Airport Zone and the MAIL Site and does not include the 

additional effects of the submissions. Impacts are identified at the 

intersections of Harewood Road, Sawyers Arms Road and 

Yaldhurst Road with State Highway 1. The memo notes that 

additional demands associated with the submission add to these 

cumulative effects. 

 

7.5 I am satisfied that these can be addressed as part of the Better 

Business Case approach which is a joint programme between the 

Council and NZTA, Environment Canterbury and Christchurch 

International Airport Limited that is designed to identify transport 

issues, potential solutions and investment priorities for the 

Western Corridor in the future. A strategic business case for the 

Western Corridor has been completed (attached as Appendix C) 

which supports the need for a Programme Business Case to be 

developed. The Programme Business Case will include the 

collection of data and evidence to inform and identify programmes 

of work and/or activities that are required to achieve journey time 

reliability and suitable infrastructure that has the ability to support 

proposed land use.  The Programme Business Case is will provide 

input to the Regional Transport Programme which forms part of 

the process for securing national transport funding.  

 

7.6 While the analysis is presented in summary form and more 

detailed analysis is recommended, I am of the view that along with 

the opportunity to mitigate transport issues through the Better 

Business Case approach, the modelling memo provides 

information at a sufficient level to conclude that the submissions 

can be accepted from a transport perspective, based on the view 

expressed in the memo that: 

 

(a) the impacts of submissions #2014, #2440, #2446, #2567 

and #2278 are modest and that mitigation is required to 

address right turn capacity at the Stanleys Road and 
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Wooldridge Road intersections with Harewood Road and 

that good access is planned for the area; and 

 

(b) the impacts of Area 3 (#2183, #2271) are minor on the 

basis that no through connection between the subject 

sites is established. The analysis notes that while the 

spacing between the Memorial interchange and the 

Southern Airport access is substandard, the impacts of 

traffic associated with the submissions on the weaving 

operation6 between the two intersections is modest but 

that there will be sufficient capacity to 2041.  

 

7.7 The above modelling is based on an internal road network as 

indicated in pRDP Appendix 16.7.12 which provides access via an 

internal spine road that connects to Stanleys Road. The spine 

road also provides access to the sites associated with submission 

#2014 and #2440 as an alternative to maintaining direct access to 

the strategic road network which is indicated within the ODP 

(Appendix 16.7.12) as being closed off for these sites. With 

specific regard to #2440 I note that the submitter seeks to retain 

direct access from Harewood Road and that such access should 

terminate as a cul-de-sac within the site and not connect to the 

wider pRDP industrial zoned area to its south.  

 

7.8 The submitter asserts that the ODP access strategy will result in 

increased travel times and fuel consumption for vehicles 

associated with the subject property and instead advocates for 

direct access from the arterial road which enables quicker 

development of properties because they are not dependent upon 

other land owners to enable the internal spine road to be 

established. 

 

7.9 I agree that some additional travel distances will be incurred by the 

submitter however the submission is premised on a left-in-left-out 

arrangement at Stanleys Road/Harewood Road (as was indicated 

                                                   
6
  QTP memo pRDP Industrial Chapter NWRA Areas 2&3 Submissions Traffic Modelling section 6.5   
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within the pRDP 16.4.6.1.2 NC4). However as a result of further 

modelling the upgrade of this intersection is likely to allow right 

turn movement into Stanleys Road thus minimising the additional 

distances anticipated within the submission.  In addition I do not 

support the request to establish direct cul-de-sac access to the 

property in association with the rezoning for the following reasons: 

 

(a) The rezoning will result in an intensification of turning 

movements at the access which has the potential to 

generate conflicts with turning movements from Wairakei 

Road opposite the site.  

 

(b) The close proximity of a direct Harewood Road access to 

the subject site to Harewood Primary School is not 

desirable, especially given the potential range of land-

uses it could serve, which could result in a high proportion 

of heavy vehicles to/from the site. 

 

(c) The principle of establishing individual access for high trip 

generating activities on to arterial roads undermines the 

movement function of such routes. Consolidation of 

access from the area as offered by the ODP provides for 

a safe and more efficient use of the arterial road network. 

  

7.10 On the basis of the above I oppose the request within submission 

#2440 that requests direct cul-de-sac access to the subject site 

from Harewood Road. 

 

7.11 With regard to the rezoning requests I consider that, based on the 

additional modelling analysis in Appendix B and the Better 

Business Case Approach, a method to deliver sufficient 

infrastructure provision can be made to support the above 

submissions and I therefore do not oppose the submission on 

transport grounds. 
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Submission #2073 

 

7.12 The submitter represents the interests of Harewood School 

located at 721 Harewood Road. The submitter states that care will 

need to be given to cyclists using the shared path/cycleway along 

Harwood Road. I confirm that investigations7 undertaken on behalf 

of Council have identified options for safe cycle crossing of 

Harewood Road in the vicinity of the school.  

 

Submission #2840 

 

7.13 The submitter seeks to rezone 711 Johns Road from the proposed 

RuUF to Industrial General. Given the lack of traffic analysis 

accompanying the submission I am unable to determine the 

impacts of the request on the surrounding road network including 

suitable access arrangements and their relationship with access 

arrangements identified as necessary in relation to the rezoning 

requests of #2014, #2440, #2446, #2567 and #2278. I therefore 

oppose the submission. 

 

Submission 2387 

 

7.14 The submitter seeks to rezone land at 300 Springs Road from 

RuUF to Industrial Heavy to be consistent with the boundaries in 

Map A - Greenfield Priority Areas of the LURP. I am satisfied that 

a suitable access can be provided from the site in relation to the 

CSM2 design. I therefore accept the submission. 

 

Submissions #2260, #2264, #2279, #2287, #2290, #2306 

 

7.15 The submitters seek that land bounded by the Christchurch 

Motorway, Wigram Road, Halswell Junction Road and McTeigue 

Road should be rezoned from RNN to a business zoning. 

 

                                                   
7
 HAREWOOD - RUSSLEY ROAD INTERSECTION Non-motorised user review of proposed design February 2013 
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7.16 I have sought to identify the traffic implications of this request by 

investigating the likely change in traffic generation associated with 

the submissions. I estimate that the extent of land zoning for 

development equates to some 36ha. Applying a yield of 15 

residential lots per hectare and using a residential vehicle trip rate 

as set out in RR4538 of 1 vehicle trip per household during peak 

periods and 10 per household during the day I estimate that the 

traffic generation for the RNN zoning could generate up to 525 

vehicles per hour (vph) or over 5000 vehicles per day (vpd). 

 

7.17 I contrast this with the likely trip generation of industrial activities 

using a trip generation rate of 0.2 trips per 100m2 site area9 which 

could generate up to 720 vph in the peak period and over 7000 

vpd throughout the day. 

 

7.18 By comparing the difference in trip generation values it can be 

seen that the industrial zoning can be expected to generate a 

higher volume of traffic by as much as 40% in comparison to the 

pRDP residential zoning. 

 

7.19 With the opportunity to spread the demands over several access 

points I am of the view that the capacity of the surrounding road 

network is likely to accommodate the demands of both scenarios.  

However the industrial traffic, in addition to attracting a higher 

volume of traffic, is also likely to have a higher composition of 

heavy vehicles thus the additional traffic impacts of the 

submissions relate both to volume and type of vehicles on the 

surrounding environment. 

 

7.20 Although I am not a noise expert, given the established residential 

development to the south and east of the subject site, with higher 

volumes of heavy vehicles I consider there would be the potential 

for higher impacts in terms of noise and vibration on the amenity of 

residents in the area, particularly on those routes that provide 

access to the site such as Dunbars Road, Wigram Road and the 

                                                   
8
 NZTA Research Report 453 Trips and parking related to land use, November 2011, table 8.10 

9
 QTP memo pRDP Industrial Chapter NWRA Areas 2&3 Submissions Traffic Modelling paragraph 3.3.3  
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western section of Halswell Junction Road (all of which have 

residential frontages along these routes). 

 

7.21 In summary I am of the view that rezoning the subject sites for 

industrial use does not produce a favourable transport outcome in 

terms of likely impacts on the surrounding residential areas. I 

therefore cannot support the submissions #2260, #2264, #2279, 

#2287, #2290 and #2306 and instead support Councils RNN 

zoning for the sites from a transport perspective. 

 

Submission #2088 and 2076 

 

7.22 The submitters seek to rezone a triangular area of 2.6ha bound by 

Barters Road, Main South Road (SH1) and the South Island Main 

Trunk Railway line. The submitters seek rezoning of this land from 

RuUF to industrial uses.10  This site was the subject of expert 

conferencing in which NZTA and Council did not object to the 

submissions on the basis that the rezoning sought should seek to 

improve (or at least not adversely affect) the safety and efficiency 

of the road network in this location.  

 

Submission #2168 

 

7.1 The submitter seeks rezoning of 125 Scruttons Road from RuUF 

to either Residential Medium Density (RMD) and Residential 

Suburban, or Industrial.  

 

7.2 I have commented on the requested residential zoning in my 

paragraphs 6.28 - 6.31 of my evidence in relation to the 

Residential (part) Stage 2 Proposal in which I opposed the 

submission in relation to poor accessibility and lack of 

infrastructure to support the request. With regard to the submitter's 

alternative request of rezoning to Industrial, I am of the view that 

such a submission should not be accepted on the following bases: 

 

                                                   
10

 Submission 2088 seeks industrial uses as a first preference and residential suburban as a second preference. 
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(a) The site is a cul-de-sac, thus creating poor transport 

outcomes in terms of increasing travel distances to and 

from the subject site. A secondary access route is also 

considered highly desirable in terms of route vulnerability 

and for providing efficient access to emergency vehicles.  

 

(b) Access to the site requires vehicles to route along the 

southern section of Scruttons Road which is a residential 

street. Routing industrial traffic through such a street is 

not considered good practice from a transport perspective 

because of possible conflicts with residential activities 

and safety/amenity considerations. 

 

(c) North of the railway line, Scruttons Road is only some 4.3 

metres in width and as such would need to be widened to 

comply with the Council's road width standards in order to 

enable sufficient passing width and accompanied footway 

provision. 

 

(d) Scruttons Road is bisected by an operational railway line. 

A stop signal to allow trains to pass which is predicted to 

increase in frequency in the future11  could result in 

industrial traffic potentially idling outside residential 

properties during the stop cycle, which has the potential 

to create amenity issues such a noise and vibration 

impacts on residential units along the southern section of 

Scruttons Road (noting that effects of noise and vibration 

are outside my area of expertise). 

 

7.3 For the above reasons I cannot support the alternative industrial 

rezoning sought in the submission. However if the Panel is minded 

to allow the submission, I would recommend that a site-specific 

provision associated with the rezoning should be included in the 

plan that stipulates words to the effect that "Scruttons Road must 

                                                   
11

 Evidence in Chief Mr Andrew Metherell paragraph 3.19. 
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be upgraded to Council road design standards before the site is 

used for Industrial purposes."  

 

Submission #2169  

 

7.4 This submission seeks to rezone land from RuUF to Residential 

Hills and IG I have responded to this submission within section (k), 

page 23 of my evidence in relation to the Residential (part) Stage 

2 Proposal, and concluded that I could support the submission. In 

my response I noted that based on the assumptions used in the 

Transport Assessment that accompanied the submission, the 

capacity for the right turn movement from the site could be limited. 

As access to the site is taken from the limited access road of 

SH76 and located close (with 30 metres) to the merge between 

SH74 and SH76 there may be some road safety issues with the 

access as proposed. As road controlling authority, NZTA may not 

support the submission based on safety and operational concerns. 

However, if such concerns can be addressed to the satisfaction of 

NZTA, then I do not oppose the submission.  

 

Submission #2225 

 

7.5 The submitter seeks to rezone 12.89ha of land located at 374 

Springs Road from pRDP RuUF to IP.  The site is not identified as 

an existing urban or greenfield priority area on Map A of Chapter 6 

of the CRPS. 

 

7.6 Based on a typical industrial trip rate of 0.2 trips per hour per 

100m2 site area, the site, if rezoned to industrial, could generate 

up to 257 vph during peak times. No traffic analysis of the traffic 

implications of the requested rezoning has been included within 

the submission. I do however refer to modelling analysis 

undertaken by QTP12 on behalf of the Council and referred to in 

the statement of evidence of Mr Michael Calvert dated 13 April 

                                                   
12

 CB7 Pre-CSM2 Threshold Modelling Memo, QTP, March 2015 
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2015 heard in response to submission #985 on the stage 1 

industrial proposal.  

 

7.7 The modelling was undertaken to determine what level of 

development the surrounding road network could accommodate 

within the greenfield priority area zoned Industrial Heavy Zone 

(South West Hornby) prior to the opening of the Christchurch 

Southern Motorway (CSM2). On the basis of the analysis, Mr 

Calvert concluded that 20% of the South Hornby area (equivalent 

to 222 vph)13 may be developed prior to the opening of the CSM2.  

 

7.8 The analysis specifically identified current and future pressures at 

the intersection of Springs Road/Halswell Road and Marshs 

Road/Springs Road which are both within close proximity of the 

subject site. In regard to the Marshs Road/Springs Road 

intersection, the QTP memo notes that "there is no obvious low-

cost solution to mitigate the effects of development without 

significant cost to upgrade the intersection and provide some form 

of intersection control (e.g. a roundabout or traffic signals)"14. 

 

7.9 While the analysis necessarily includes a range of assumptions, 

such as pace of development uptake and trip generating intensity 

of such development, it does nevertheless highlight the 

vulnerability of the surrounding road network to additional 

cumulative traffic impacts associated with further development of 

the area. 

 

7.10 The analysis shows that only a proportion of the Greenfield priority 

areas may be supported by the current infrastructure. In giving 

preference to enabling development within Greenfield priority 

areas over areas outside the existing urban boundary or not 

included within Greenfield priority areas, I conclude that there is 

insufficient road capacity to support the rezoning as submitted. 

  

                                                   
13

 20% of area represented 148000m
2
 GFA with an applied Heavy Business Industry rate of 0.15 vph per 100m

2
 

site area 
14

 CB7 Pre-CSM2 Threshold Modelling Memo, QTP, March 2015 paragraph 4.9 
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7.11 I also find that given the lack of any traffic analysis to support the 

submission, particularly in a post CSM2 environment, I am unable 

to support the submission with regard to its impacts on the future 

road network. 

 

7.12 For the reasons set out above, I cannot support the submission to 

rezone the subject site to IP. 

 

Submission #2547 

 

7.13 The submitter seeks to rezone land at 99 Ensors Road from 

transport zone to an industrial zone. This submission will be 

addressed in evidence produced on behalf of Council by David 

Falconer for the Stage 2 Transport Chapter. 

 

Submission #2071 

 

7.14 The submitter seeks to rezone land described as Belfast Railway 

Land from transport zone to an industrial zone. This submission 

will be addressed in evidence produced on behalf of Council by 

David Falconer for the Stage 2 Transport Chapter. 

 
 

 
 
 
 

 

Andrew Farquharson Milne 

2 September 2015 

  



 

26587506_4.docx  23 
 

Appendix A: Transport caucusing statement 
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Appendix B: QTP Memo dated 25 August 2015 
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Memorandum 

To: Andy Milne, CCC 

From: Tim Wright, QTP 

Subject: pRDP Industrial Chapter NWRA Areas 2&3 Submissions Traffic Modelling 

Date: Tuesday 25th August 2015 

Copy: Mark Stevenson, CCC 

Dear Andy, 

Thank you for asking QTP Ltd to undertake traffic modelling to inform Council’s response to the 

proposed Replacement District Plan (pRDP) submissions on Stage 2 of the Industrial and 

Commercial Chapters. Specifically, you have requested: 

 Modification to the project versions of Council’s Christchurch Assignment and Simulation 

Traffic (CAST) model developed to inform the transport assessment of Plan Change  83, the 

North West Review Area (NWRA), to reflect the direction of the pRDP in this area 

 Assessment of the likely traffic impacts of submissions received in relation to Areas 2 and 3 

In order to progress this assessment, I have conducted the following activities: 

 Reviewed the following information supplied by Council: 

o The proposed Outline Development Plan (ODP) for Area 2 

o The areas of land in the vicinity of Areas 2&3 for which the submitters are seeking 

rezoning (beyond that proposed within the pRDP) 

o The submission received from The Crown in relation to the proposed rules within the 

pRDP relating to the proposed rezoning of Area 2. 

 Attended Expert Conferencing with representatives from Council (Mr Andy Milne) and The 

Crown (Mr Ian Clark) on Tuesday 18th August. 

 Undertaken the modelling of a series of scenarios using the CAST model that reflect the 

proposals within the pRDP and those of the submitters. 

 Extracted and interpreted a series of outputs from the CAST model, for each scenario 

modelled, to inform my opinion on the likely operation of the road network in the vicinity of 

the NWRA under each scenario and the relative impact of the rezoning sought by the 

submitters.  

 Provided a summary of the modelling conducted within this Memo. 

I would note that at this stage, only a summary of the modelling conducted has been sought. I 

have produced many model outputs (diagrams) in the course of undertaking sense-checks and 

identifying the modelled network traffic volumes, performance and impacts under the various 

scenarios, years and periods modelled. For the purpose of the modelling presented here, only 

limited model outputs are included to illustrate the analysis. Fuller reporting on the results of the 
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many scenarios modelled and further evidence in relation to wider transport planning issues 

(refer section 7) would be included in my subsequent preparation of Evidence for a Hearing, 

should this be required. 

1 Executive Summary 

1.1 QTP undertook traffic modelling for Council in 2013 as part of an ITA to identify the 

individual and cumulative impacts of potential rezoning of three discrete areas within 

the North West Review Area (NWRA) from rural land to business purposes. 

1.2 The pRDP identifies the rezoning of NWRA Area 2 only, with Areas 1 and 3 remaining 

rural. 

1.3 Council have requested that QTP modify and apply the traffic modelling undertaken for 

the NWRA ITA to reflect the pRDP in relation to rezoning of Area 2 and to assess the 

potential effects of additional rezoning sought by submitters in the vicinity of both Areas 

2 and 3. 

1.4 The rezoning identified within the pDRP is for Industrial purposes. This has formed the 

basis of this assessment (in terms of traffic generation) and is also assumed to apply to 

the rezoning sought within the submissions. 

1.5 With the rezoning indicated within the pRDP (Area 2), significant delays are modelled 

for right-turners at the give-way approaches assumed on approaches to the Stanleys 

Rd and Wooldridge Rd intersections with Harewood Rd. Consistent with the modelling 

presented within the NWRA ITAs, there are also several locations of high delays (LoS 

F) predicted at several locations on the wider road network, notably for certain turning 

movements at the intersections of SH1 with Harewood Rd, McLeans Island Rd and 

Sawyers Arms Rd. 

1.6 Overall, the additional impacts on modelled delays on the road network of the rezoning 

proposed by the submitters is modest and it is somewhat subjective as to whether 

these impacts are, in terms of the RMA, minor or more than minor. However, it could 

be argued that the cumulative effects of development of the submissions and Area 2 

are indeed more than minor. Modelling of the relative effects of the rezoning of Area 2 

now proposed within the pRDP, and the effectiveness of any mitigation measures to 

mitigate such effects, is beyond the scope of this assessment.  

1.7 Submission 2278, Area 3 West, with access via the Southern Interchange only, 

generally has minor impacts on the road network, but has the potential to exacerbate 

high delays at the SH1 Russley Road / SH73 intersection in the base scenario with the 

pRDP. 

1.8 Submission 2183, Area 3 East, has minor impacts on traffic volumes and travel times 

on the surrounding road network. 

1.9 Submissions 2278 and 2183, with Areas 3 East and West, has the potential for high 

amenity and social impacts on the residential community to the east of Area 3 caused 
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by significant volumes of through-routing of traffic to industrial and business areas. This 

is on the assumption that a through-route is provided through the submissions land, 

providing a link between the Southern Airport Interchange and Hawthornden Rd. The 

modelled use of residential streets, such as Merrin St, for longer distance trips to/from 

Dakota Park in preference to the Arterial routes is not considered a desirable outcome. 

Should the submissions be accepted, it is recommended that a through-route is not 

provided. In this eventuality, the modelled cumulative impacts of both sites would likely 

be as per the modelling of each submission site described above, as there is likely to 

be little inter-relationship between the modelled impacts which have been undertaken 

as separate scenarios. 

1.10 Analysis of the effects of the submissions on the operation of SH1, between the 

proposed Memorial Avenue and Southern Airport Access interchanges indicates 

modest impacts on weaving manoeuvres and overall there to be sufficient capacity to 

2041. However, there are potential safety issues with regards to the proposed 

substandard interchange spacing that this analysis does not take full account of. 

2 Overview 

2.1 Council appointed QTP Ltd in February 2013 to prepare Integrated Transport 

Assessments (ITAs) for proposed plan changes 83 (PC83, the NWRA) and 84 (PC84, 

the Special Airport Zone or ‘SPAZ’). 

2.2 QTP developed a range of travel demand scenarios associated with alternative 

development scenarios for the SPAZ and each of the three NWRA areas. The landuse 

forecasts for employment within each zone were specified within the Christchurch 

Transport Model (CTM) to provide an estimate of travel demand for each of the 

potential landuse scenarios. The demands for each scenario were then used as an 

initial estimate of demands for operational assessment of the road networks within the 

more detailed CAST model. The landuse forecasts (and therefore travel demands) also 

included estimates of employment at the PC35 MAIL site. 

2.3 The NWRA scenarios modelled considered the likely impact of all three Areas being 

developed in combination, in addition to the potential impact of development at any one 

Area.  Employment forecasts (and hence travel demands) were however tempered 

across the SPAZ, MAIL and NWRA areas to provide realistic levels of employment 

given that potentially the sites could accommodate the majority of all anticipated growth 

in employment across Christchurch at the assessment years of 2026 and 2041. 

2.4 The pRDP identifies the extent of rezoning of Area 2, commensurate with the basis of 

the NWRA ITA modelling1. However, the rezoning of Areas 1 and 3 is not proposed 

                                                
1
 Appendix 16.7.12, the ODP for the Industrial Park Zone (Wairakei Road) identifies the ODP 

boundary extending in the northwest corner to the intersection of Harewood and Russley 

Roads, and thereby including property at numbers 733 and 751 Harewood Road. However, it is 

understood that the rezoning to be sought by Council will not include these properties, thereby 

being consistent with the area identified with Map A of the LURP and the RPS, and the basis of 
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within the pRDP and this particular combination was not tested as a scenario within the 

NWRA ITA modelling. 

2.5 Thus the scope of the modelling exercise undertaken using CAST is to first modify a 

suitable NWRA ITA modelling scenario to reflect the pRDP and then to further model 

the effects of the additional rezoning being pursued by the submitters. Note, however, 

that modelling of possible mitigation measures (for scenarios reflecting Area 2 as per 

the pRDP and the submitters’ proposals) is not part of the scope of this modelling 

exercise. 

3 Rezoning Proposals and Travel Demands (Trip Generation) 

3.1 NWRA, SPAZ and MAIL Development Assumptions 

3.1.1 As noted above, the pRDP identifies rezoning of NWRA Area 2 (from Rural to Industrial 

Park uses), with Areas 1 and 3 to remain as Rural Urban Fringe. The NWRA ITA 

modelling included a demand scenario with Area 1 remaining rural, but with Area 3 

assumed to be rezoned for industrial purposes. This ‘without Area 1’ scenario assumed 

development of the SPAZ for a mid-range level (Scenario 3 of 4 tested) of employment 

(13,000 jobs in 2026 rising to 16,000 by 2041). The scenario also assumes PC35 MAIL 

to be in place, with some 2,500 jobs in 2026, rising to 3,400 by 2041. 

3.1.2 Job estimates (and traffic generation) for both SPAZ and MAIL are currently being 

reviewed as part of the Expert Conferencing being conducted in relation to the pRDP 

rules relating to the MAIL site. At the time of writing, job estimates for the SPAZ are 

around 15,000 and around 2,200 for MAIL, both at 2026, and as such are in the ball-

park of the estimates adopted from the NWRA ITA modelling. In this regard, Scenario 

3102 is considered a reasonable basis for progressing this assessment. 

3.2 Area 2 Development Take-up Rate 

3.2.1 The NWRA ITA modelling was conducted for 2026 and 2041. For the scenario 

modelled with all three NWRA Areas assumed to be developed (Scenario 340), Areas 

2 and 3 were assumed to be only partially developed by 2026 due to considerations in 

relation to the proportion of total new employment projections for Christchurch that 

could realistically be taken up within the NWRA. A total of 50ha was assumed to be 

developed by 2026 (and 102ha by 2041), including full development of the ‘Tait’ site 

immediately to the south of Area 2, comprising around 10ha. Thus in 2026 

approximately 40ha of Areas 1 to 3 were assumed to be developed. Area 2 comprises 

42ha and thus, for this assessment, unlike the NWRA modelling, Area 2 is assumed to 

be fully developed within the 2026 (and 2041) modelling. In this way, the total level of 

employment / development across the three NWRA areas is broadly consistent with the 

NWRA ITA modelling for 2026. It also provides for a more intuitive assessment 

                                                                                                                                                       
the NWRA ITA modelling.    

2
 Scenario 310 is SPAZ scenario 3, NWRA Area 1 no development. Refer PC84 ITA Appendix 

B for further details of landuse assumptions. 
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regarding the potential effects of full development of Area 2 (and the submissions 

areas) in the mid (2026) and longer (2041) terms. 

3.3 Traffic Generation Assumptions 

3.3.1 The NWRA ITA modelling was based foremost on assumptions relating to employment 

densities for the areas to be developed, but also with regard to sense-checks on the 

implied trip rates per unit of land area. 

3.3.2 The NWRA modelling applied one of two levels of employment density or implied trip 

rates / unit area depending on the scenario assessed. In order to provide an overall 

‘best estimate’ of the cumulative effects of development of Areas 1 to 3 for ‘business 

purposes’, the lower-end trip estimate reflecting typical trip rates for industrial 

development was adopted, implying a peak hour trip rate of around 0.19 trips per 

100m2 site area. Applying a higher employment density across three large areas was 

not considered realistic given the proportion of overall projected job growth in 

Christchurch this would imply. 

3.3.3 For tests of the potential impacts of development of any one of the sites, a higher 

employment density and implied peak hour trip rate of 0.5 trips per 100m2 site area 

was however adopted, being more indicative of a ‘Business Park’ with a high overall 

proportion of office. Thus the potential impacts of the rezoning of Area 2 identified 

within the NWRA ITA were based on this higher trip rate. Given the Industrial Park 

zoning now proposed for Area 2 within the pRDP, and the associated restrictions (rule 

P6) on the level of office development that can be provided (being a maximum of 

250m2 or 25%, whichever is the lesser), a trip rate typical of industrial development has 

been applied for this assessment, being 0.2 trips per 100m2 site area. 

3.4 Submissions Modelling 

3.4.1 The locations of the areas of land sought for rezoning are illustrated in the following 

diagrams. The first is the pRDP ODP for the Industrial Park Zone (Wairakei Rd), also 

referred to as NWRA Area 2, with the locations of the submitters’ land superimposed. 

The second diagram has been provided by Council and shows the location of the two 

submissions received for rezoning of rural land in the vicinity of NWRA Area 3. 
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Figure 3.1: NWRA Area 2 ODP (Wairakei Rd Industrial Park Zone) Overlaid with Submitter 

Locations and Approximate Land Areas 

 

Figure 3.2: Submissions Received for Rezoning from Rural to Industrial in the vicinity of 

NWRA Area 3 

3.4.2 All land identified for rezoning in the submissions as illustrated in the above diagrams is 

assumed to be subject to the same trip generation rates as for the proposed rezoning 

of Area 2 from Rural to Industrial Park, as described above. The representation of the 

submissions as discrete model zones is described at section 4.1. 
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3.5 Trip Generation Summary 

3.5.1 The following table summarises the trip generation assumed for the different scenarios 

modelled for this assessment. Refer to the previous section to see the location of the 

areas sought for rezoning under the relevant submissions. 

Scenario Components Area (ha) 
Peak Hour 

Trips 

350 - pRDP Area 2 Area 2 42 840 

352 – Area 2 + Area 2 
Submissions 

Area 2 42 840 

Submission 2014 733&751 Harewood Rd 6 120 

Submission 2446 99 Stanleys Rd 4.5 90 

Submission 2567 311 Wooldridge Rd 7 140 

Submission 2271 278 Wooldridge Rd 0.8 16 

Scenario Total 60.3 1206 

353 - Area 2 + Area 3 
West 

Area 2 42 840 

Submission 2278 11 220 

Scenario Total 53 1060 

354 - Area 2 + Area 3 
East 

Area 2 42 840 

Submission 2183 4.2 84 

Scenario Total 46.2 924 

355 - Area 2 + Area 3 
East&West 

Area 2 42 840 

Submissions 2278&2183 15.2 304 

Scenario Total 57.2 1144 
Table 3.1:Model Scenario Trip Generation Assumptions 

3.5.2 The directional split in trip making has been based on that adopted for Areas 2 and 3 

within the NWRA ITA modelling. This largely reflects the trip production and attraction 

estimates within the CTM (but are subject to some modification during the CAST 

demand refinement process). This equates to a directional split of approximately 70% / 

30% to / from development in the morning peak and the reverse in the evening peak 

hour (but with some variation across the years, periods and locations modelled). 

4 Proposed Rezoning and Submissions Model Representation 

4.1 The model zoning resolution adopted in the NWRA ITA modelling in representing Area 

2 as proposed within the pRDP has been retained. However, additional zones have 

been added to represent the discrete areas represented by the submissions3. 

  

                                                
3
 Generally, each of the submissions received for Areas 2 and 3 have been represented as 

separate model zones, with the exception of the small area represented by submission 2271 at 

278 Wooldridge Rd which has been grouped with submission 2567, also on Wooldridge Rd. 
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4.2 The following diagrams illustrate the modelled network in the vicinity of Areas 2 and 3, 

the zonal resolution adopted and also show the modelled ‘trip ends’4 from (green bars) 

and to (purple bars) each model zone, including those representing the submissions. 

The selected diagrams are for the morning peak in 2026, with the inclusion of 

submitters’ land, the first diagram being for Area 2, the second for Area 3. Diagrams 

have been produced for all scenarios, periods and years. 

 
Figure 4.1: CAST Network / Zonal Resolution and Trip Ends, 2026 AM Peak, Area 2 + Submissions 

 
Figure 4.2: CAST Network / Zonal Resolution and Trip Ends, 2026 AM Peak, Area 3 Submissions 

                                                
4
 Trip ends are the hourly demands assumed from/to each model zone. The CAST model 

demands are in PCUs (Passenger Car Units) which are used to convert heavy vehicles (HCVs) 

to equivalent car units for operational assessment. 1 HCV = 2 PCUs. Proportions of heavy 

vehicles at industrial zones are significant, and therefore the demands in PCUs are around 10% 

higher than implied by vehicular trip rates. 
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5 Area 2 Modelling 

5.1 The following diagrams illustrate the resulting modelled weekday traffic volumes for the 

pDRP ‘Area 2 Industrial Park’ only scenario at 2026 and 2041. This includes all other 

anticipated major development from proposed re-zonings including the SPAZ, MAIL 

and the Tait site, but not the traffic attributed to rezoning of the submitters’ land. For the 

sake of brevity and in providing an overall ‘picture’ AM and PM peak hour assignments 

have been converted to estimated daily traffic volumes using standard CAST 

expansion factors. 

 
Figure 5.1: Forecast Weekday Traffic Volumes for pRDP (only), Area 2 Vicinity, 2026 

 
Figure 5.2: Forecast Weekday Traffic Volumes for pRDP (only), Area 2 Vicinity, 2041 

5.2 The following diagrams illustrate the impact on forecast daily traffic volumes through 

inclusion of the submitters’ land in the rezoning from rural to industrial uses. The widths 
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of the coloured bands are proportional to the change in traffic volumes modelled. Red 

bands indicate increases relative to the pRDP (only) models, with green bands 

indicating reductions in traffic volumes. Only changes in volumes greater than 200vpd 

(two-way) are illustrated. 

 
Figure 5.3: Modelled Effects on Weekday Traffic Volumes of Submissions in Area 2 Vicinity, 2026 

 
Figure 5.4: Modelled Effects on Weekday Traffic Volumes of Submissions in Area 2 Vicinity, 2041 

5.3 The impacts on wider network traffic volumes (beyond the ODP road network) of the 

submissions are generally modest (i.e. less than 1,000 vpd) due to the multiple access 

routes to/from Area 2 (the east and west sections both have access on to Harewood 

Rd and Wairakei Rd). 

5.4 The following diagram illustrate modelled delays on the road network with the pRDP. 

The selected plots illustrate the highest turning delay modelled on each intersection 
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approach. CAST uses a simplified LoS definition, in a similar manner to the RTA NSW 

LOS definitions.  These delay thresholds lye between the HCM2010 signalised and 

unsignalised intersection LoS delay thresholds and thereby closely reflect the SIDRA 

LOS thresholds for roundabouts: 

 LOS A to C (green) = 0 to 30 seconds delay 

 LOS D (orange) = 30-50 seconds delay 

 LOS E (red) = 50-70 seconds 

 LOS F (black) > 70 seconds 

5.5 Presenting a picture of highest turn delays on each intersection approach ensures all 

potential operational issues are highlighted. The diagrams do however generally result 

in a picture of poor network performance, particularly as the high delays may be 

applicable to only a few vehicles performing a certain turning movement. A second set 

of plots has been produced illustrating average delays for all vehicles on a given 

intersection approach. However, within the time allowed for this exercise, it is not 

possible to provide commentary on both sets of plots and to identify the volumes of 

traffic affected by high delays (a poor LoS) for particular turning movements. This 

would be covered in subsequent reporting, if requested, in preparation of Expert 

Evidence for the anticipated Hearing. Note that whilst the highest turning delay plots 

have been used to identify operational issues on the road network, the changes in 

delays attributable to the rezoning sought by the submitters (i.e. the effects), are based 

on changes in average delays for all vehicles on an intersection approach. 

5.6 The model outputs generated for this modelling exercise indicate certain intersection 

turning movements have a poor LoS (E or F) by 2026, particularly in the PM peak hour, 

notably the Stanleys Rd and Wooldridge Rd approaches to Harewood Rd, as illustrated 

within the following diagram. 

 
Figure 5.5: Modelled Approach Highest Turn Delays, pDRP (Only) in Area 2 Vicinity, 2026 PM Peak 
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5.7 Consistent with the modelling presented within the NWRA and SPAZ ITAs, there are 

also several locations of high delays (LoS F) predicted at several locations on the wider 

network, notably for certain turning movements at the intersections of SH1 with 

Harewood Rd, McLeans Island Rd and Sawyers Arms Rd. 

5.8 By 2041, under increased traffic volumes on the road network, the performance at 

many intersections deteriorates further: 

 
Figure 5.6: Modelled Approach Highest Turn Delays, pRDP (Only) in Area 2 Vicinity, 2041 PM Peak 

5.9 The network modelled assumes no upgrades to the priority (give-way) intersections 

assumed at Stanleys Rd / Harewood Rd and Wooldridge / Harewood Rd. The ODP 

identifies traffic signals to be implemented at Wooldridge Rd. It is suggested that traffic 

signals would be better located at Stanleys Rd in order to provide efficient access to 

the whole ODP area. The ODP also identifies Left-In, Left-Out (LILO) operation at 

Stanleys / Harewood (in conjunction with the signals proposed at Wooldridge / 

Harewood). This is not recommended given the additional routing distance this implies 

for all trips approaching the west of the ODP area from SH1 (around a further 

kilometre). The scope of this assessment does not include mitigation modelling, but this 

is suggested to test the effectiveness of the proposed signals (either only those 

suggested at Stanleys Road, or a comparison of the effectiveness of signals at either 

location). 

5.10 The modelled impacts on delays of the additional traffic associated with rezoning of the 

Area 2 submitters’ land parcels are modest. The following diagrams illustrate the 

locations and magnitude of additional average delays on intersection approaches 

greater than 5 seconds. The relative impacts of the rezoning of the submissions land 

are illustrated for the 2026 AM and PM peak hours, but similar impacts are modelled at 

2041. 
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Figure 5.7: Modelled Effects on Average Approach Delays of Submissions in Area 2 Vicinity, 2026 

AM Peak Hour 

 
Figure 5.8: Modelled Effects on Average Approach Delays of Submissions in Area 2 Vicinity, 2026 

PM Peak Hour 

5.11 The modelled impacts are greatest in the PM peak hour as this is both the busier 

period in terms of overall traffic volumes on the road network and on the give-way 

approaches to Collector and Arterial roads in egressing employment areas (e.g. on 

approach to Harewood Rd). The greatest impacts are on SH1 northbound to Harewood 

Rd (around 10 seconds per vehicle) and on the Sawyers Arms southbound approach to 

SH1 (around 20 seconds per vehicle). Referring back to Figure 5.5, these locations 

have high delays (greater than 2 minutes) in the base model (with pRDP) in 2026. 
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5.12 Summarising the modelling for Area 2: 

 With the rezoning indicated within the pRDP, significant delays are modelled for 

right-turners at the give-way approaches assumed on approaches to the Stanleys 

Rd and Wooldridge Rd intersections with Harewood Rd. 

 It is suggested that further modelling be conducted to test the effectiveness of 

signals at the Stanleys Rd intersection, which is considered preferable to the 

potential signalisation of the Wooldridge Rd intersection in providing good 

accessibility to the whole of Area  2 (the Wairakei Rd Industrial Park ODP area). 

 Consistent with the modelling presented within the NWRA and SPAZ ITAs, there 

are also several locations of high delays (LoS F) predicted at several locations on 

the wider network, notably for certain turning movements at the intersections of 

SH1 with Harewood Rd, McLeans Island Rd and Sawyers Arms Rd. 

 Overall, the additional impacts on modelled delays on the road network of the 

rezoning proposed by the submitters is modest and it is somewhat subjective as to 

whether these impacts are, in terms of the RMA, minor or more than minor. 

However, it could be argued that the cumulative effects of development of the 

submissions and Area 2 are indeed more than minor. Modelling of the relative 

effects of the rezoning of Area 2 now proposed within the pRDP, and the 

effectiveness of any mitigation measures to mitigate such effects, is beyond the 

scope of this assessment.  

6  Area 3 Modelling 

6.1 ‘Base’ pRDP Model  

6.1.1 The following diagrams illustrate the resulting modelled weekday traffic volumes in the 

vicinity of NWRA Area 3, which is proposed to remain rural within the pRDP scenario at 

2026 and 2041. This is the same ‘base’ scenario as presented above for the Area 2 

modelling (i.e. including rezoning of Area 3 plus all other anticipated major 

development associated with proposed re-zonings including the SPAZ, MAIL and the 

Tait site), but for a different windowed area of the model. 
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Figure 6.1: Forecast Weekday Traffic Volumes for pRDP (only), Area 3 Vicinity, 2026 

 
Figure 6.2: Forecast Weekday Traffic Volumes for pRDP (only), Area 3 Vicinity, 2041 

6.1.2 The following diagram illustrates modelled delays on the road network for the same 

‘base’ scenario, with the pRDP rezoning (and no rezoning as sought by the submitters).  
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Figure 6.3: Modelled Approach Highest Turn Delays, pRDP (Only) in Area 3 Vicinity, 2026 PM Peak 

6.1.3 Clearly there are operational issues modelled on the wider network, notably in the 

vicinity of the SH1 / SH73 intersection. The two roads proposed to provide access to 

the MAIL site are operating at around the limit of reasonable performance on the 

approaches to Memorial Avenue (highest delays of around 80 seconds at these 

signalised intersections, occurring on the minor road approaches). 

6.1.4 By 2041, under increased traffic volumes on the road network, the performance at 

many intersections deteriorates further: 

 
Figure 6.4: Modelled Approach Highest Turn Delays, pRDP (Only) in Area 3 Vicinity, 2041 PM Peak 

6.1.5 As introduced at section 3.5.1, modelling of the impacts of the rezoning sought through 

the submissions received in the vicinity of NWRA Area 3 has been undertaken for the 

following scenarios: 
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 ‘With Area 3 West’ (submission 2278), with access assumed via the proposed 

Southern Airport Interchange 

 ‘With Area 3 East’ (submission 2183), with access assumed via Hawthornden Rd 

 ‘With Areas 3 East and West’ (submission 2278 and 2183), with access assumed 

via both the Southern Airport Interchange and Hawthornden Rd, and a new link 

road through the submitters’ land allowing full access to both sites from either the 

east or west. 

6.2 With Area 3 West, Submission 2278 

6.2.1 The following diagrams illustrate the impact on forecast daily traffic volumes through 

inclusion of the submitter’s land in the rezoning from rural to industrial uses at 2026. A 

very similar impact on traffic volumes is indicated in the 2041 modelling. 

 
Figure 6.5: Modelled Effects on Weekday Traffic Volumes of Submission 2278, 2026 

6.2.2 The impacts on wider network traffic volumes (beyond the proposed Southern Airport 

Interchange) are generally modest (i.e. less than 1,000 vpd). In fact, illustrated impacts 

on SH1 and Ron Guthrey Rd sum to around 1,000 vpd, compared to an assumed 

traffic generation of around 2,400 vpd for the submission 2278 land. This is because 

the modelling results in traffic attributed to the submission 2278 land displacing traffic 

on these roads. Some of the traffic using these roads in the base scenario (without 

submissions) are assumed to re-route to lower ‘cost’5 alternative routes (such as Pound 

Rd to the west of the modelled area) due to the additional delays caused by the 

submission 2278 traffic. 

  

                                                
5
 The CAST model is an equilibrium assignment traffic model. It assumes that drivers will use 

the route between their origin and destination that is the lowest generalised cost, being a 

monetised combination of time and distance. 
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6.2.3 The modelled impacts on delays of the additional traffic associated with rezoning of the 

Area 2 submitters’ land parcels are modest, particularly in the AM peak hour. The 

following diagrams illustrate the locations and magnitude of average additional delays 

on intersection approaches greater than 5 seconds. The relative impacts of the 

rezoning of the submissions land are illustrated for the 2026 AM and PM peak hours, 

but similar impacts are modelled at 2041. 

 
Figure 6.6: Modelled Effects on Average Approach Delays of Submission 2278, 2026 AM Peak 

 
Figure 6.7: Modelled Effects on Average Approach Delays of Submission 2278, 2026 PM Peak 

6.2.4 Clearly, the largest modelled impact for this scenario is southbound on SH1 Russley 

Rd on Approach to SH73 Yaldhurst Rd. The model is subject to some ‘convergence’ 

issues at this location where high delays were noted for the base model. The issue is 

that where high delays and long queue lengths are modelled, relatively small changes 

in traffic demands (i.e. with the submissions land) can have a large modelled effect on 
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delays, particularly as queues of traffic ‘block back’ to upstream intersections (in this 

case to Bentley Street). The bottleneck (capacity constraint) modelled at this location 

contributes to the limited increase in traffic volumes on SH1 noted above in section 

6.2.2, where traffic not to/from the submissions land re-routes to alternative routes in 

the face of higher delays caused by the submissions land traffic. The instability of the 

model at this location would require further investigation and testing to more accurately 

quantify the effects, but it may be concluded that the submissions 2278 traffic would 

likely contribute to higher delays at this location. Around 45% of the traffic from the 

submissions site (70 PCUs per hour) are forecast to route south on SH1 via this 

bottleneck, thereby exacerbating high delays modelled in the base scenario. 

6.3 With Area 3 East, Submission 2183 

6.3.1 The following diagrams illustrate the impact on forecast daily traffic volumes through 

inclusion of the submitter’s land in the rezoning from rural to industrial uses at 2026. A 

very similar impact on traffic volumes is indicated in the 2041 modelling. 

 
Figure 6.8: Modelled Effects on Weekday Traffic Volumes of Submission 2183, 2026 

6.3.2 The impacts on wider network traffic volumes (beyond the access assumed from 

Hawthornden Rd) are small (i.e. less than 500 vpd), the greatest being south of the site 

on Hawthornden Rd. Modelled daily traffic volumes increases on Merrin St, in the 

vicinity of Merrin Primary School, are around 200 vpd two-way (equating to around 20 

vph in the peak hours). This level of traffic increase (one vehicle every three minutes) 

would not likely be perceptible, except possibly for the increased occurrence of heavy 

vehicles serving the industrial activities on the site. A shorter route for heavy vehicles 

between the site and Memorial Ave (a Major Arterial) would be via Hawthornden Rd, 

Avonhead Rd and Roydvale Ave, which arguably would have a lower potential impact 

on the local community due to the relatively few residential properties fronting this 

route. 
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6.3.3 The following diagrams illustrate the locations and magnitude of additional average 

delays on intersection approaches greater than 5 seconds. The relative impacts of the 

rezoning of the submissions land are illustrated for the 2026 AM and PM peak hours, 

but similar impacts are modelled at 2041. 

 
Figure 6.9: Modelled Effects on Average Approach Delays of Submission 2183, 2026 AM Peak 

 
Figure 6.10: Modelled Effects on Average Approach Delays of Submission 2183, 2026 PM Peak 

6.3.4 There are no significant delay impacts (greater than 5 seconds) modelled in the 

windowed area beyond the vicinity of the SH1 Russley Rd / SH73 Yaldhurst Rd 

intersection. As noted above for the submission 2278 (Area 3 West) impact modelling, 

the model is subject to some ‘convergence’ issues at this location where high delays 

were noted for the base model. The instability of the model at this location would 

require further investigation and testing to accurately quantify the effects. However, 

unlike for Area 3 West modelling, the volume of traffic from the submission 2183 land 
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modelled as routing through the SH1 / SH73 intersection is very small at under 10 pcus 

in the peak hours. As such, it may be concluded that the submissions 2183 traffic 

would not likely contribute significantly to higher delays at this location. 

6.4 With Areas 3 East and West, Submissions 2278 and 2183 

6.4.1 The following diagrams illustrate the impact on forecast daily traffic volumes through 

inclusion of both the submitters’ land in the rezoning from rural to industrial uses, 

together with a link road assumed to provide access to both land parcels from the east 

(via Hawthornden Rd) and the west (via the Southern Airport Interchange). The flow 

change diagram is for 2026, but a similar impact on traffic volumes is indicated in the 

2041 modelling. 

 
Figure 6.11: Modelled Effects on Weekday Traffic Volumes of Submission 2278 and 2183, 2026 

6.4.2 The impacts on wider network traffic volumes (beyond the assumed link road providing 

access to the sites) are significant compared to the scenarios with only one of the 

submitters’ sites assumed to be developed. 

6.4.3 The following diagram illustrates the modelled routing of all traffic using the link road 

directly to the west of Hawthornden Rd (and therefore to the east of the modelled 

access to the easternmost submissions land parcel) in the PM peak hour. 
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Figure 6.12: Modelled Routing of Traffic on Link Road West of Hawthornden Rd, PM Peak hour, 

2026 

6.4.4 The ‘Select Link Analysis’ shows that of around 540 PCUs (two-way) using the link 

road in the PM peak hour that around 350 PCUs (65%) are to/from the Southern 

Airport Interchange and therefore not from the submissions land. The high-degree of 

through-routing modelled on the link road is to / from Dakota Park to the west of SH1. 

The use of residential streets, such as Merrin St, for longer distance trips to/from 

Dakota Park in preference to the Arterial routes is not considered a desirable outcome. 

6.4.5 It is generally considered good practice to provide more than one point of access to 

any significant development area. This provides better accessibility through reducing 

travel distances to access a particular site, with associated environmental, social and 

economic benefits relative to a single access strategy. A secondary point of access is 

also considered highly desirable in terms of route vulnerability and for providing 

efficient access to emergency vehicles. Good connectivity also reduces servicing and 

delivery costs and minimises the cost of travel within the development area where 

there can be strong inter-dependence between different businesses. In this particular 

case, should either or both submissions for rezoning be accepted, a through-link is not 

recommended due to the high potential amenity / social impacts on the residential 

community to the east of Area 3 caused by significant volumes of through-routing of 

traffic to industrial and business areas, as illustrated in Figure 6.12, above. 

6.4.6 The following diagrams illustrate the locations and magnitude of additional average 

delays on intersection approaches greater than 5 seconds. The relative impacts of the 

rezoning of the submissions land are illustrated for the 2026 AM and PM peak hours, 

but similar impacts are modelled at 2041. 

Modelled traffic 

routings through 

this link 
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Figure 6.13: Modelled Effects on Average Approach Delays of Submissions 2278&183, 2026 AM Pk 

 
Figure 6.14: Modelled Effects on Average Approach Delays of Submissions 2278&183, 2026 PM Pk 

6.4.7 There are very few locations of significant delay impacts (greater than 5 seconds) 

modelled in the windowed area. The assumed link road serving both submission areas 

provides greater routing options, allowing traffic to disperse over a greater number of 

routes. Furthermore, whilst the use of the link road as part of a through-route through 

residential areas is not desirable, it does serve to relieve pressure on the surrounding 

road network, notably by reducing traffic volumes through the Memorial Avenue 

interchange. 

  



 Memorandum: pRDP Industrial Chapter NWRA Areas 2&3 

Submissions Traffic Modelling 

Tuesday 25th August 2015 
 

QTP Memo Areas2&3 250815a.Docx Page 24 of 25 QTP Ref: 2015-039 
 

6.5 Southern Airport Access Merging, Diverging and Weaving 

6.5.1 The NWRA ITA included analysis on the likely operation of the merges and diverges of 

the proposed Southern Airport Access and Memorial Avenue Interchange ramps. The 

analysis of the merge and diverge capacity was based on the HCM methodology and 

indicates reasonable capacity (LoS D or better) for all scenarios modelled. Because the 

flows assessed here, without full development of Area 3 (or 1) are generally lower than 

those assessed within the ITA, this analysis has not been repeated. 

6.5.2 Whilst the merge and diverge capacities themselves are indicated to be sufficient for 

the anticipated traffic volumes under all scenarios modelled6, including rezoning of 

Areas 1, 2 and 3, potential issues were raised in relation to the impact of the ‘weaving’ 

of vehicles between the ramps, given the short spacing between the ramps. Analysis of 

the capacity of the section of SH1 between the interchange ramps to accommodate the 

anticipated traffic volumes and weaving movements has been undertaken using the 

DMRB methodology, as described within the NWRA ITA. 

6.5.3 Note that the analysis has been refined for this assessment relative to that presented 

within the NWRA ITA. Because the analysis is focused on the capacity and safety 

relating to headways between vehicles, the analysis presented here is based on 

vehicular volumes, whereas the NWRA ITA (and SPAZ ITA) analysis was based on the 

default CAST volumes in PCUs. DMRB does not provide specific guidance on the 

sensitivity of the analysis to vehicle composition and in this regard analysis based on 

PCUs is certainly more conservative. However, given the focus of this analysis and the 

fact that the methodology is based on inter-vehicular headways, the default model 

outputs in PCUs have been converted to vehicular flows, resulting in slightly lower 

traffic volumes being assessed than in the ITAs. 

6.5.4 The tabulations of the analysis undertaken for 2026 and 2041 are attached as 

Appendix A. The analysis indicates that the capacity (number of lanes available on the 

State Highway between the ramps) is just sufficient for the ‘base’ and two Area 3 

submissions scenarios tested that imply access via the Southern Airport Interchange. 

The greatest number of weaving lanes required occurs with the inclusion of Area 3 

West, with 1.99 lanes required southbound in the AM peak hour and 1.98 lanes 

required northbound in the PM peak hour. The respective requirements in the ‘base’ 

model (with pDRP and no Area 3 rezoning) are 1.92 lanes and 1.83 lanes. Thus 

overall, the rezoning sought by the submitters is indicated to have a modest impact on 

weaving movements at this location and the number of lanes proposed on the main 

State Highway (2 lanes) is indicated to be just sufficient to 2041. 

6.5.5 Notwithstanding the above analysis on capacity, we note the discussion within the 

NWRA ITA (paragraphs 10.5.4-10.5.5) and the Executive Summary (1.12) regarding 

                                                
6
 Consistent with the findings of the NWRA ITA, modelling indicates that the southbound on-

ramp from Memorial Avenue itself is approaching its theoretical link capacity in the PM peak 

hour, in the absence of rezoning of Area 3. This results in some delays being modelled on the 

ramp itself, rather than at the point of the merge, as illustrated within Figure 6.4, above. 
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the spacing between the proposed interchange ramps. The spacing (as assessed on 

available information in 2013) is sub-standard compared to both UK and NZ/Australian 

design standards and has potential safety implications irrespective of the rezoning and 

submissions assessed here. The weave analysis methodology applied does not reflect 

the implications of weaving distances lower than the minimum design standard. 

6.6 Area 3 Submissions Modelling Summary 

6.6.1 Summarising the modelling for the Area 3 submissions: 

 Submission 2278, Area 3 West, with access via the Southern Airport Interchange 

only, generally has minor impacts on the road network, but has the potential to 

exacerbate high delays at the SH1 Russley Road / SH73 intersection in the base 

scenario with the pRDP. 

 Submission 2183, Area 3 East, has minor impacts on traffic volumes and travel 

times on the surrounding road network. 

 Submissions 2278 and 2183, with Area 3 East and West, has the potential for high 

amenity and social impacts on the residential community to the east of Area 3 

caused by significant volumes of through-routing of traffic to industrial and business 

areas. This is on the assumption that a through-route is provided through the 

submissions land, providing a link between the Southern Airport Interchange and 

Hawthornden Rd. The modelled use of residential streets, such as Merrin St, for 

longer distance trips to/from Dakota Park in preference to the Arterial routes is not 

considered a desirable outcome. Should the submissions be accepted, it is 

recommended that a through-route is not provided. In this eventuality, the modelled 

cumulative impacts of both sites would likely be as per the modelling of each 

submission site described above, as there is likely to be little inter-relationship 

between the modelled impacts undertaken based on the modelling of separate 

scenarios. 

 Analysis of the effects of the submissions on the operation of SH1, between the 

proposed Memorial Avenue and Southern Airport Access interchanges indicates 

modest impacts on weaving manoeuvres and overall there to be sufficient capacity 

to 2041. However, there are potential safety issues with regards to the proposed 

substandard interchange spacing that this analysis does not take full account of.   

7 Wider Transport Planning Issues 

7.1 The Memo has been prepared to Council’s requirements to advise on the traffic 

impacts of the rezoning sought by the submissions received within the vicinity of 

NWRA Areas 2 and 3, based on application of Council’s CAST model. Wider transport 

planning issues that I consider should be addressed in any evidence include: 

 Identifying the relative impact of the rezoning now proposed within the pRDP (i.e. of 

Area 2 only) 

 Addressing specific issues within the submissions received (e.g. relating to access) 

 Identifying the effectiveness of mitigation measures required to support the 

proposed rezoning and submissions 
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Appendix A 

SH1 Russley Rd Weave Capacity Assessment 



Appendix A - DMRB Weave Capacity Checks

2026

Southbound Northbound Southbound Northbound Southbound Northbound

AM PM AM PM AM PM AM PM AM PM AM PM

Merging On-Slip Flow (A)…. 820 1367 118 553 849 1389 130 591 762 1306 114 533

SLA Demand A PCUs 959 1446 152 557 974 1468 167 591 876 1393 146 536

SLA diverges 307 248 66 329 348 279 67 327 211 181 51 188

….of which diverges (Flow 1)…. 263 234 51 327 303 264 52 327 184 170 40 187

….Leaves weaving flow (Flow 2) 557 1133 67 226 546 1125 78 264 578 1136 74 346

Diverging Off-Slip Flow (B)…. 630 444 706 710 723 461 703 712 612 393 707 678

….of which was from the upstream merge (Flow 1)…. 263 234 51 327 303 264 52 327 184 170 40 187

….leaves weaving flow (Flow 3) 367 210 655 383 420 197 651 385 428 223 667 491

Mainline Flow before On-Slip (C)…. 1866 1096 1649 2062 1880 1080 1635 2024 1913 1120 1663 2049

….less diverging weaving Flow (Flow 3)…. 367 210 655 383 420 197 651 385 428 223 667 491

….leaves non-weaving flow (Flow 4) 1499 886 994 1679 1460 883 984 1639 1485 897 996 1558

Total non-weaving flow, Qnw = Flow 1 + Flow 4 1761 1121 1045 2005 1764 1147 1036 1966 1668 1066 1036 1745

Major weaving flow, Qw1 = greater of Flow 2 or 3 557 1133 655 383 546 1125 651 385 578 1136 667 491

Minor weaving flow, Qw2 = lesser of Flow 2 or 3 367 210 67 226 420 197 78 264 428 223 74 346

Total Weaving flow, QW1 + QW2 925 1342 722 610 965 1322 729 649 1007 1360 741 837
1
Lmin = desirable minimum weaving length 330 330 330 330 330 330 330 330 330 330 330 330

Estimated Actual Weaving Length 420 420 210 210 420 420 210 210 420 420 210 210
2
Lact = actual weaving length used in formula 420 420 330 330 420 420 330 330 420 420 330 330

D = maximum mainline flow per lane 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800

Number of traffic lanes required,

1.81 1.55 1.06 1.70 1.88 1.54 1.07 1.75 1.86 1.54 1.07 1.82

Number of lanes available 2 2 2 2 2 2 2 2 2 2 2 2

Weaving section OK ? OK OK OK OK OK OK OK OK OK OK OK OK

1
Lmin is 330m for the advised SH1 design speed of 100kph (note that SH1 will be posted 80kph)

2
Lact is approximately 420m southbound and 210m northbound. Where  Lact < Lmin, Lact = Lmin)

pRDP (No Area 3) With Area 3 West With Area 3 East&West
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Appendix A - DMRB Weave Capacity Checks

2041

Southbound Northbound Southbound Northbound Southbound Northbound

AM PM AM PM AM PM AM PM AM PM AM PM

Merging On-Slip Flow (A)…. 924 1527 153 721 952 1529 163 762 862 1499 142 687

SLA Demand A PCUs 1079 1592 193 717 1122 1590 209 764 1025 1555 185 707

SLA diverges 412 325 81 399 474 318 84 318 334 253 66 354

….of which diverges (Flow 1)…. 353 312 64 401 402 306 66 317 281 244 51 344

….Leaves weaving flow (Flow 2) 571 1215 89 320 550 1223 97 445 581 1255 91 343

Diverging Off-Slip Flow (B)…. 809 461 769 854 905 475 769 854 780 443 747 804

….of which was from the upstream merge (Flow 1)…. 353 312 64 401 402 306 66 317 281 244 51 344

….leaves weaving flow (Flow 3) 456 149 705 453 503 169 703 537 499 199 696 460

Mainline Flow before On-Slip (C)…. 1815 1022 1738 1934 1837 1009 1723 1915 1858 1026 1748 1930

….less diverging weaving Flow (Flow 3)…. 456 149 705 453 503 169 703 537 499 199 696 460

….leaves non-weaving flow (Flow 4) 1359 873 1033 1481 1334 840 1020 1378 1359 827 1052 1470

Total non-weaving flow, Qnw = Flow 1 + Flow 4 1712 1184 1097 1882 1736 1146 1085 1695 1640 1071 1102 1814

Major weaving flow, Qw1 = greater of Flow 2 or 3 571 1215 705 453 550 1223 703 537 581 1255 696 460

Minor weaving flow, Qw2 = lesser of Flow 2 or 3 456 149 89 320 503 169 97 445 499 199 91 343

Total Weaving flow, QW1 + QW2 1027 1365 794 773 1053 1392 801 982 1080 1454 788 803
1
Lmin = desirable minimum weaving length 330 330 330 330 330 330 330 330 330 330 330 330

Estimated Actual Weaving Length 420 420 210 210 420 420 210 210 420 420 210 210
2
Lact = actual weaving length used in formula 420 420 330 330 420 420 330 330 420 420 330 330

D = maximum mainline flow per lane 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800

Number of traffic lanes required,

1.92 1.55 1.15 1.83 1.99 1.56 1.16 1.98 1.95 1.58 1.15 1.84

Number of lanes available 2 2 2 2 2 2 2 2 2 2 2 2

Weaving section OK ? OK OK OK OK OK OK OK OK OK OK OK OK

1
Lmin is 330m for the advised SH1 design speed of 100kph (note that SH1 will be posted 80kph)

2
Lact is approximately 420m southbound and 210m northbound. Where  Lact < Lmin, Lact = Lmin)

pRDP (No Area 3) With Area 3 West With Area 3 East&West
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Appendix C: Strategic business case for the Western Corridor 

 


















































