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1. INTRODUCTION 

 
1.1 My full name is Nilesh Dasharath Redekar.  I hold the position of 

Transportation Planner at Christchurch City Council (Council).  I have 

been in this position since March 2012. 

 
1.2 I hold a Masters in Engineering Studies (Civil) from Canterbury University.  

I have seven years’ experience in Traffic Engineering and Transportation 

Planning.  I am also a member of Institute of Professional Engineers New 

Zealand ((IPENZ).  During my employment with the Council, I have 

assisted in variety of transport assessments ranging from resource 

consents for plan changes to detailed economic assessments of major 

arterial route changes.  I have particular expertise in transport modelling 

which I normally use to inform my assessments.  

 
1.3 As part of my role at the Council I have been asked to provide evidence in 

relation to the traffic effects of the proposed Residential Medium Density 

(RMD) zoning as part of the proposed Replacement District Plan (pRDP).  

The scope of my involvement is limited, being the application of traffic 

models to identify the potential traffic effects based on a series of 

assumptions as described further in section 2 of my evidence below. 

 
1.4 I have had no previous involvement specific to the pRDP.  I have however 

assisted Council with my expertise in relation to number of previous plan 

change and resource consent applications since March 2012.  I have 

carried out an initial transport assessment for Plan Changes 68 (rezoning 

of land from Rural 2 to Living G, Sparks Road), reviewed transport 

assessments for  RMA92021056 (Buffon Street, compliance of Living 3 

zone) and RMA92023228 (466 Yaldhurst Road, Recreational Centre).  I 

have also undertaken much of the traffic modelling that has informed the 

Notice of Requirement of transport matters for Northern Arterial Extension 

and Cranford Street Upgrade.  

 

1.5 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, 
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and that this evidence is within my area of expertise, except where I state 

that I am relying on the evidence of another person. 

 

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

preparing this brief of evidence are: 

 

(a) the ‘Proposed Replacement District Plan Rezoning to RMD Traffic 

Modelling Report’, dated February 2015, prepared by QTP Ltd for 

Council, and included as Attachment 1 to this evidence; 

 

(b) planning maps supplied by Council identifying land parcels within 

the proposed RMD zones for potential re-development 

(“Residential Development Criteria – Stage 2”, Dated 26 February 

2015), included as Attachment 2 to this evidence; and 

 

(c) the CAST v06 Model Update Report, prepared by QTP Ltd for 

Council, dated October 2013. 

 

2. SCOPE 

 

2.1 The specific parts of the Proposal that my evidence relates to are the traffic 

effects of the proposed rezoning of land to Residential Medium Density 

(RMD). 

 

2.2 The scope of my evidence is limited to the application and interpretation of 

the Christchurch Assignment and Simulation Traffic model (CAST model) 

which QTP Ltd used to identify the likely traffic effects of the rezoning to 

RMD.  Further details of the scope of QTP Ltd's assessment is provided 

within section 4, below, and also within the Traffic Modelling Report (TMR) 

forming Attachment 1 of this evidence. 

  

3. EXECUTIVE SUMMARY  

 

3.1 Council appointed QTP Ltd to undertake traffic modelling to inform the 

assessment of the likely traffic effects from the rezoning of land to RMD as 

part of the pRDP.  I commissioned this modelling work and have 
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thoroughly reviewed it.  I agree with the analysis and it has informed my 

evidence. 

 

3.2 In response the to the Crown's submission, this assessment has included 

the areas notified as being re-zoned to RMD in the pRDP as notified in 

August 2014, and also additional potential RMD areas that have been the 

subject of discussions between the Crown and Council staff at informal 

mediations meetings.  For the purposes of this evidence both these areas 

combined are called "RMD rezoning" areas.   

 

3.3 Although the traffic assessment has covered both the notified RMD areas 

and the additional areas identified in discussions between the Crown and 

Council, I understand that the need for those additional areas to be 

included in the RMD zone is discussed in other evidence on behalf of the 

Council.  

 

3.4 The results of the traffic assessment are in Attachment 1.   

 

3.5 The analysis is reliant on the following key input assumptions: 

 

(a) the identification of specific property parcels within the notified and 

potential additional RMD zones are assumed to be the land area 

for which increased residential density would occur for the traffic 

modelling.  The property parcels have been identified on the basis 

of building age and land value of the property and are shown in 

the map in Attachment 2.  The dark grey coloured properties are 

the specific property parcels identified within the area notified as 

being re-zoned to RMD in the pRDP.  The yellow coloured 

properties are the specific property parcels identified within the 

additional potential RMD areas that have been the subject of 

discussions between the Crown and Council staff at informal 

mediations meetings. 
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(b) the assumed residential density, for which is a rate of 30 

household per hectare1. 

 

3.6 Whilst the resulting total trip making increase associated with the rezoned 

RMD areas is significant at around 1,500 two-way vehicle trips in the peak 

hours, the RMD rezoning occurs over a wide and dispersed area. 

 

3.7 In summary, modelled changes in traffic volumes attributed to the RMD 

rezoning are small, being no greater than around 200 vehicles per day two-

way, or 20 vehicles per hour, at any location on the Christchurch road 

network.  The greatest concentration of trip origin and destination 

increases attributed to the RMD rezoning occurs to the north-west of the 

Central City in the Merivale area. 

 

3.8 Consequently, changes in modelled delays on the road network are also 

generally minor.  Investigation of the relatively few locations where 

increases in travel times of more than 5 seconds are indicated in the model 

outputs, indicates that the modelled effects of the proposed RMD rezoning, 

are not, in my opinion, significant.  

 

3.9 As mentioned above, the modelling is based on both the areas notified as 

being re-zoned to RMD, and the additional potential RMD areas discussed 

between the Crown and Council.  Because the notified area is a smaller 

sub-set of what has been modelled, the traffic effects from that area being 

rezoned to RMD without the additional areas will be less than what has 

been described in the model and this evidence. 

 

3.10 Overall, the RMD rezoning has small modelled network efficiency benefits 

in terms of travel time (vehicle.hours) and distance (vehicle.kilometres), 

contributing to around $1 to $2 million per annum of monetised benefits, 

attributed to the peak periods only.  The benefits accrue from reductions in 

traffic attributed to other residential growth areas in the simplified modelling 

assumptions that reflect an overall fixed population in Christchurch with or 

without the RMD rezoning assumed.  

 
                                                   
1
I understand this assumption is based on a direction in the Canterbury Regional Policy Statement that Intensification 

developments within Christchurch City (but not within the Central City) are to achieve an average of 30 household units per 
hectare. 
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4. BACKGROUND 

 

4.1 Council appointed QTP Ltd to undertake traffic modelling to inform the 

assessment of the likely traffic effects of the rezoning of land to RMD as 

part of the pRDP.  I commissioned the modelling work and have thoroughly 

reviewed it.  I agree with QTP Ltd's analysis which has formed the basis for 

my evidence.  

 

4.2 This assessment has included the areas notified as being re-zoned to 

RMD in the pRDP as notified in August 2014, and also additional potential 

RMD areas that have been the subject of discussions between the Crown 

and Council staff at informal mediations meetings.  For the purposes of this 

evidence both these areas combined are called "RMD rezoning" areas.  

Although both these areas were included in the traffic assessment, the 

need for additional areas to be included in the RMD zone is outside my 

area of expertise and I understand is covered by other Council evidence.   

 

 

4.3 The scope of the modelling assessment specifically includes application of 

the Council’s CAST model to inform the assessment of the likely traffic 

effects.  Attachment 1 describes the assumptions, methodology, results 

and interpretation of modelling results. 

 

4.4 The assessment is based on the following key inputs: 

 

(a) planning maps, provided in GIS software, identifying specific land 

parcels within the proposed RMD zoning, to be used as the basis 

of the land areas for which increased residential density is 

assumed for the traffic modelling.  The property parcels have been 

identified on the basis of building age and land value of the 

property and are shown in the map in Attachment 2.  The dark 

grey coloured properties are the specific property parcels 

identified within the area notified as being re-zoned to RMD in the 

pRDP.  The yellow coloured properties are the specific property 

parcels identified within the additional potential RMD areas that 

have been the subject of discussions between the Crown and 

Council; 
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(b) the assumption that under the proposed RMD rezoning, 

residential densities would increase to an average of 30 

households per hectare (hh/ha) for the identified land parcels 

within the proposed RMD zoning; and 

 

(c) land parcels within the proposed RMD zoning falling within 

Tsunami Risk and Hazard areas, as defined in GIS layers, were to 

be excluded from the analysis. 

 
4.5 Further key assumptions are: 

 

(a) the existing residential densities within the proposed RMD zoning 

land parcels are assumed to be 15 households per hectare, which 

has been informed by GIS analysis; and 

 

(b) to determine the level of traffic generation associated with the 

increase in households. the trip rates (per household) in the 

proposed RMD zoning land parcels are assumed to be a two-way 

PM peak rate of 0.8 trips/unit two way. 

 
4.6 I do not intend to repeat the full content of the attached traffic modelling 

report. Instead, within the main text of this evidence, I will summarise the 

key stages of the traffic modelling-based assessment. 

 

5. TRAFFIC MODELLING APPROACH 

 

5.1 The key purpose behind the modelling exercise was to understand the 

impact that re-zoning of each of the residential areas could have on the 

operation of the Christchurch road network. 

 

5.2 Modelling tools available in the Christchurch modelling hierarchy are the 

regional Christchurch Transportation Model (CTM) and the more detailed 

CAST model. 
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5.3 The CTM provides estimates of traffic generation and distribution patterns 

based on input assumptions relating to dwellings, jobs and school role, 

together with a relatively coarse representation of the transport network. 

 

5.4 The more detailed CAST model is then typically used to assess the 

operation of the road network for different land-use and / or network 

scenarios. 

 

5.5 The default future year versions of these models reflect anticipated 

population, job, and school role numbers across Christchurch, given such 

inputs in the Canterbury Regional Policy Statement and the Christchurch 

Growth Model. They also reflect anticipated or planned transport 

infrastructure improvements. These models form the ‘base’ or ‘do-

minimum’ conditions against which the effects of the proposed RMD 

zoning are assessed. 

 

5.6 Ideally, this assessment would be conducted first by adjusting 

demographic inputs to the CTM model to reflect the redistribution of 

residential population sought by the RMD rezoning.  CAST modelling 

would then be conducted based on the resulting CTM demands.  The main 

advantage of this approach would be that increased populations living in 

areas of higher urban density should result in lower overall vehicle trips 

and vehicle kilometres through the improved relative convenience of 

alternative modes (public transport and cycling).  However, in practice, the 

CTM modal split is fairly insensitive to travel costs and would not 

significantly affect the assessed traffic impact given the very small 

(proportional) changes in vehicular demands implied. 

 

5.7 The study involved the modelling of intensification of household densities 

in existing residential areas.  As such, the base CAST model distribution 

(or pattern, but not scale, of trip-making) of the trips of each residential 

area subject to potential RMD zoning is considered a reasonable basis for 

the distribution of trips under increased traffic generation.  It was therefore 

agreed between the Council and QTP, and considered appropriate, given 

the time available for this study, that the CAST model (alone) could be 

used as the basis of the assessment, with appropriate ‘growthing’ of zonal 

traffic generation (or ‘trip-ends’) applied. 
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5.8 This CAST-based modelling assessment assumes that the traffic increases 

associated with the RMD rezoning areas are balanced by (generally small) 

reductions in traffic associated with all other residential growth zones in 

Christchurch, for the future year modelling conducted.  This is a simplified 

reflection of a ‘fixed’ population being assumed for future year modelling. 

 

5.9 This simplified approach of applying CAST modelling together with overall 

fixed levels of traffic generation across Christchurch provides a robust 

estimate of the overall effects of the proposed RMD rezoning on the road 

network.  This is because I would anticipate that a given population living in 

an urban area with good walking, cycling and public transport accessibility 

would have a lower car-based trip-making potential than a similar 

population living in an urban fringe location.  Thus, in practice, for the RMD 

rezoning scenario, I might expect a greater reduction in trip making from 

urban fringe ‘greenfield’ growth locations than represented in the 

modelling. 

 

5.10 The CAST model’s powerful simulation capabilities including full 

intersection modelling, combined with a detailed zonal and network 

resolution applied over the Greater Christchurch area, provides a very 

powerful transport planning tool.  It is detailed enough to model the effects 

of the potential localised increases in residential density, yet large enough 

to ensure network-wide effects are identified. 

 

6. RMD ZONE TRAFFIC GENERATION 

 

6.1 The process adopted for the CAST modelling requires an estimate of the 

increase in households for each CAST model zone (discrete geographical 

area) in order to determine the increase in traffic generation (or ‘trip-ends’) 

for each model zone.  Because CAST model zones can comprise a variety 

of land-uses (residential, business and education), it is not possible to 

simply apply a trip rate to the CAST zone areas.  Thus an estimate of 

residential density within the RMD parcels in the do-minimum models is 

required, in order that the increase in residential yield for each zone can 

be applied as the basis of anticipated additional trip generation. 
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6.2 As mentioned above, a residential density of 30 hh/ha is assumed for the 

RMD rezoning land parcels, consistent with the assumptions adopted for 

waste-water modelling. 

 

6.3 Council’s Monitoring and Research Team have supplied a recent GIS 

dataset identifying the number of hh/ha on a meshblock basis for the whole 

of Christchurch, with road and reserve areas excluded.  A subset of this 

data has been selected to include only those meshblocks in which the 

RMD rezoning parcels are located.  Based on this dataset, a ‘base’ or ‘do-

minimum’ density of 15 hh/ha has been adopted.2  This assumption results 

in an increase in residential density of 15 hh/ha, or a doubling to the target 

density of 30 hh/ha. 

 

6.4 Application of this increase in density of 15 hh/ha over the 130.6 ha of 

individual land parcels identified as having potential for re-development 

based on building age and land values (see Attachment 1) within the 

proposed RMD rezoning areas results in a net increase of some 1,959 

households. 

  

6.5 A variety of data sources were considered to determine an appropriate trip 

rate for the proposed RMD zoning land parcels, as described in Chapter 5 

of the TMR (Attachment 1). 

 

6.6 The trip rates adopted are 0.63 trips per hh in the AM peak hour and 0.80 

trips per hh in the PM peak hour.  These rates are representative of an 85th 

percentile ‘design’ rate, rather than an average trip rate for medium density 

residential development.  As such, this rate is considered a robust but 

plausible rate for the purpose of identifying likely traffic impacts. 

 

6.7 Whilst the resulting total trip making increase associated with the RMD 

rezoning areas is significant at around 1,500 two-way trips in the peak 

hours, the notified RMD rezoning occurs over a wide and dispersed area, 

as illustrated within Attachment 2.  Of the 1,268 discrete geographical 

zones representing Christchurch City within the CAST model, some 228 

are identified as containing RMD re-zoning parcels.  Therefore, traffic 
                                                   
2
 The calculated average density was 14.0 hh/ha based on the 2013 dataset.  Some small degree of infill / subdivision is likely 

to occur by the modelled horizon years of 2021, 2031 and 2041 without rezoning to RMD occurring.  As such, a Do-Minimum 
density of 15.0 hh/ha has been adopted as the basis of the modelling. 

Evidence of Nilesh Redekar with attachments 1&2
submitter 310

page 11



 

25941334_1.doc  Page 12 
 

impacts of the proposed rezoning are likely to be widely dispersed, with an 

average increase of just 7 two-way trips per model zone in the PM peak 

hour. 

 

7. TRAFFIC MODEL DEMAND ADJUSTMENTS 

 

7.1 GIS has been used to identify the total area of the RMD rezoning land 

parcels falling within each CAST zone, from which the increase in trip-ends 

is then calculated, for each CAST model zone. 

. 

7.2 As noted in paragraph 5.8 above, for a fixed population estimate for 

Christchurch in future years, any increase in traffic assumed within the 

RMD rezoning areas in future years might be expected to be balanced by 

an approximately equal reduction in traffic at other residential growth areas 

elsewhere in Christchurch.  This has been reflected in the CAST model 

through implementing a reduction in zonal traffic generation, or ‘trip-ends’, 

at residential growth zones in Christchurch where RMD rezoning is not 

proposed. 

 

7.3 The resulting trip-end reductions at future residential growth zones on a 

model-zone basis are small, averaging around 6 two-way trips per model 

zone in the PM peak hour at 2031. 

 

7.4 The calculated changes in model zone trip-ends (increases at zones 

containing RMD zoning land parcels and reductions at other residential 

growth zones) have been used as the basis of ‘Furnessing’, or ‘row and 

column balancing’, as applied in the SATURN software module MX.  The 

process effectively uses the distribution pattern of trips to and from each of 

the zones to be adjusted as a starting point, whilst factoring all trips to and 

from each zone to the desired origin and destination trip-ends. 

 

7.5 The result of the model demand adjustment process is presented in 

section 6.2 of the TMR (Attachment 1).  In summary, the resulting 

increases and reductions in model zone trip-ends are widely dispersed 

across the city.  The greatest concentration of trip-end increases attributed 

to the RMD rezoning occurs to the north-west of the Central City in the 

Merivale area.  The greatest concentration of trip-end reductions attributed 
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to the RMD rezoning occurs in the Central City and on the periphery of the 

city at areas identified for residential population growth. 

 

8. MODELLED EFFECTS ON TRAFFIC VOLUMES AND DELAYS 

 

8.1 Section 6.4 of the TMR (Attachment 1) presents the modelled effects of 

the proposed RMD rezoning on traffic volumes and delays for the mid-term 

future horizon year of 2031.  Appendices A to C of the TMR provide further 

model outputs for the years 2021 and 2041. 

 

8.2 In summary, modelled changes in daily traffic volumes attributed to the 

RMD rezoning are small, being no greater than around 200 vpd two-way at 

any location on the Christchurch road network. 

 

8.3 Modelled changes in peak-hour traffic volumes attributed to the RMD 

rezoning are also small, being no greater than around 20 vph on a 

directional basis. 

 

8.4 Consequently, changes in modelled travel times (or delays) on the road 

network are generally minor. 

 

8.5 There are only a few locations (around 10 in both the AM and PM peak 

hours) where modelled average delays on intersection approaches 

increase by more than 5 seconds.  At most of these locations, the actual 

changes in modelled delays for each individual turning movements are not 

significant at less than 5 seconds. 

 

8.6 The apparent changes in link delays at these few locations are a product of 

how the information is presented, rather than representing a significant 

change in delays.  Changes in modelled left and right turning proportions 

on minor-road give-way approaches for links with just a few vehicles per 

hour (in the face of high delays) can result in significant changes to 

average approach delays where there is a relatively large difference 

between modelled left and right turn delays. 

 

8.7 Further inspection of the peak-hour traffic volume changes attributed to the 

RMD rezoning in the Merivale area confirm that modelled peak hour flow 
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differences are small, generally being less than 10 vph.  As such, impacts 

on delays would not be anticipated to be significant. 

 

8.8 This modelling has been based on both the areas notified as being re-

zoned to RMD in the pRDP as notified in August 2014, and also additional 

potential RMD areas that have been the subject of discussions between 

the Crown and Council staff at informal mediations meetings.  Thus the 

area notified in August 2014 as being re-zoned to RMD in the pRDP, which 

is smaller sub-set of what has been modelled and thus would have even 

less traffic effects than what has been described in this evidence.  

 

9. OVERALL NETWORK EFFICIENCY IMPACTS 

 

9.1 Overall, the proposed RMD rezoning has small modelled network 

efficiency benefits in terms of travel time (vehicle.hours) and distance 

(vehicle.kilometres), contributing to around $1 to $2 million per annum of 

monetised benefits (as set out in table 7.1 of Attachment 1), attributed to 

the peak periods only.  Quantification of full annual benefits would require 

further analysis to identify benefits attributed to the interpeak, over-night 

and weekend periods, and also to emissions and the impact on road 

safety. 

 

 

Nilesh Dasharath Redekar 

11 March 2015 
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Attachment 1: Proposed replacement district plan rezoning to RMD traffic modelling 

report 
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Attachment 2: Additional RMD areas identified in discussions between the Council 
and Crown in response to the Crown's submission 
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1 Executive Summary 

1.1 As part of the District Plan Review, CCC‟s Strategy and Planning (S&P) Group are 

considering changes to the zoning of some residential areas, principally from “Living 1” 

and “Living 2” in the Operative Plan to “Residential Medium Density” (RMD) in the 

proposed Replacement District Plan (pRDP). 

1.2 This report sets out the results of transport modelling conducted by QTP Ltd to provide 

insight into the likely effects of the rezoning. 

1.3 The modelling is based on a number of input assumptions provided by CCC: 

 The identification of specific land parcels within the proposed RMD rezoning areas 

considered more likely to be redeveloped and therefore to be used as the basis of 

the traffic modelling conducted; and 

 An ultimate potential average density of 30 households per hectare to be assumed 

for these specific land parcels   

1.4 The locations and scale of the RMD rezoning parcels are illustrated in grey and yellow 

in the following diagram. 

 

Figure 1.1: RMD Rezoning Assessment Land Parcels (Grey and Yellow) 

1.5 Based on the extent of the land parcels provided by CCC identified for potential 

redevelopment, together with the density assumed of 30 hh/ha, the proposed RMD 
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rezoning could yield around 2,000 households additional households. 

1.6 Traffic generation for each of the above areas, at a sub-area level has been estimated 

through the application of typical „design‟ trip rates for medium density development. 

1.7 The total traffic generation attributed to the increase in households is significant at 

around 1,250 additional vehicle trips in the AM peak hour and 1,550 additional vehicle 

in the PM peak hour. However, because the RMD rezoning land parcels are widely 

dispersed across the city, occurring in some 228 model zones (discrete geographical 

locations), local increases in traffic (on a zonal basis) are small. 

1.8 Traffic modelling has been conducted using CCC‟s Christchurch Assignment and 

Simulation Traffic (CAST) model. The traffic demands within the base model have been 

adjusted to reflect the estimated increase in traffic generation for each zone. 

1.9 Modelling has been undertaken on the simplified assumption that increases in traffic 

generation under the RMD rezoning will be balanced by reductions in traffic generation 

that would otherwise occur at areas identified as residential growth areas. This is 

considered a reasonable assumption for the focus of this assessment, particularly 

given the scope and timeframe under which the analysis is required. 

1.10 Modelling has been conducted for the horizon year of 2021, 2031 and 2041 for the AM 

and PM peak hours. 

1.11 Modelled changes in traffic volumes attributed to the RMD Rezoning are small, being 

no greater than around 200 vehicles per day two-way, or 20 vehicles per hour in each 

direction, at any location. 

1.12 Consequently, changes in modelled travel times (or delays) on the road network are 

generally minor. 

1.13 Overall, the RMD rezoning has small modelled network efficiency benefits in terms of 

travel time (vehicle.hours) and distance (vehicle.kilometres), contributing to around $1 

to $2 Million per annum of monetised benefits, attributed to the peak periods only. 

Quantification of full annual benefits would be improved by undertaking further analysis 

to identify benefits attributed to the interpeak, over-night and weekend periods, and 

also to emissions and the impact on road safety. 

1.14 The scope of this assessment relates only to the identification of likely impacts resulting 

from urban intensification of the land parcels illustrated above. It does not include an 

assessment of the environmental, economic and social benefits that are likely to accrue 

from a more compact urban form, relative to increased development of Greenfield 

areas at typically lower residential densities. Such relative benefits are likely to accrue 

from: 

 reduced vehicle kilometres travelled to/from residential areas 

 a reduction in private car travel due to relatively better accessibility by public 

transport, cycling and walking 

 improved viability (and reduced subsidy) of public transport services 

 reduced impact on other locations through reduced through-traffic to/from 

Greenfield urban fringe locations 
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 Over time, reduced travel distance for all modes arising from a more compact city 

 The retention of Greenfield land for alternative purposes (agricultural, recreational) 

or for its amenity / environmental value. 

 Reduced spending on highway infrastructure, both to serve new Greenfield areas 

and to address wider impacts of longer-distance travel 

 A reduced maintenance liability for a more compact road network 

Evidence of Nilesh Redekar with attachments 1&2
submitter 310

page 24



 Proposed District Plan Rezoning to RMD  

Traffic Modelling Report  

 

District Plan Medium Density Residential 

Transport Modelling V01b.Docx  

Page 4 
Ref: 2015-002 

© QTP Ltd 2015 

 

2 Introduction 

2.1 As part of the District Plan Review, CCC‟s Strategy and Planning (S&P) Group are 

considering changes to the zoning of some residential areas, principally from “Living 1” 

and “Living 2” in the Operative Plan to “Residential Medium Density” (RMD) in the 

proposed Replacement District Plan (pRDP). 

2.2 CCC‟s Strategy and Planning (S&P) Group have provided two sets of mapping relating 

to the proposed RMD rezoning.  The first map identifies the extent of the proposed 

RMD zoning that would allow for higher density residential development than under the 

current zoning. 

2.3 The second set of mapping has been provided as GIS layers identifying specific land 

parcels which are more likely to be developed, given the property age and value 

relative to the land value. The RMD rezoning areas are referred to as „New RMD‟ 

(shown in grey) that has been publically notified, or „Additional RMD‟ (illustrated in 

yellow). The following excerpt from the mapping illustrates the reasonably dispersed 

nature of the grey and yellow RMD areas for which the modelling of traffic impacts has 

been based.  

 

Figure 2.1: RMD Rezoning Assessment Areas (Grey and Yellow) 

2.4 The GIS mapping also identifies (separate) areas subject to Tsunami Risk and (other) 

Hazards. RMD land parcels falling within such locations have been excluded from this 
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analysis (i.e. no development is assumed to occur at these locations). The net area of 

RMD rezoning assumed to be redeveloped for higher density housing is approximately 

130 ha. 

2.5 CCC have advised to assume an (average) ultimate potential housing density of 30 

hh/ha for the RMD rezoned land parcels. Thus the total housing yield for the RMD 

rezoning is approximately 3,900 hh. 

2.6 This report sets out the results of transport modelling conducted to provide insight into 

the likely traffic impact effects of the rezoning. Given the time and resources available 

for this analysis, the scope of this assessment does not extend to quantify the wider 

impacts on the proposed urban intensification on wider transport mode choices (for 

example, public transport, cycling and walking). Moreover, this assessment is 

principally concerned with the traffic impacts of the rezoning during the peak hours of 

traffic demand. Limited analysis is also provided of the overall modelled net effects on 

the efficiency of the traffic network, notwithstanding some limitations relating to the 

simplified analysis conducted within the available timeframe.  

2.7 Traffic generation for the RMD rezoning areas, has been estimated through the 

application of typical „design‟ trip rates for medium density development. 

2.8 Traffic modelling has been conducted using CCC‟s Christchurch Assignment and 

Simulation Traffic (CAST) model. The traffic demands within the base model have been 

adjusted to reflect the estimated increase in traffic generation for each discrete 

geographical area represented by the model „zones‟. 

2.9 Modelling has been conducted for the short, medium and long-term horizon years of 

2021, 2031 and 2041 for the AM and PM peak hours. 
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3 Modelling Methodology Overview 

3.1 Within the Christchurch modelling hierarchy, an initial estimate of travel demands and 

distribution (the pattern of trip making) for the modelled land-use and network 

scenarios is made using the strategic Christchurch Transport Model (CTM). The CTM 

provides estimates of traffic generation and distribution patterns based on input 

assumptions relating to dwellings, jobs and school role, together with a relatively 

coarse representation of the transport network. 

3.2 The more detailed Christchurch Assignment and Simulation Traffic (CAST) Model is 

then typically used to assess the operation of the road network for different land-use 

and / or network scenarios. The Christchurch Model Hierarchy is illustrated within the 

following diagram. 

Figure 3.1: Christchurch Transport Modelling Hierarchy 
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3.3 The CAST model is implemented within SATURN software, the CTM developed in 

CUBE VOYAGER. The geographical extent of the models is the same, being the area 

of greater Christchurch covered by the Urban Development Strategy. 

3.4 This study involves the modelling of intensification of household densities in existing 

residential areas. As such, the base model distribution of the trips of each residential 

area subject to potential RMD zoning is considered a reasonable basis for the 

distribution of trips under increased traffic generation. It was therefore agreed, and 

considered appropriate, at the Scoping Stage, that the CAST model (alone) could be 

used at the basis of the assessment, with appropriate „growthing‟ of zonal traffic 

generation (or „trip-ends‟) applied. 

3.5 In practice, on a regional basis, any urban intensification in existing „Brownfield‟ 

residential zones may be considered to lead to an approximately equal reduction in 

residential development (Brownfield and Greenfield) elsewhere, in terms of the number 

of residents, given an assumed fixed total population within the study area (at the same 

point in time). This has been reflected in the CAST model by reducing the traffic 

demands for all other zones in the traffic model where significant residential growth is 

assumed to occur in future years, but no RMD rezoning is proposed. 

3.6 Thus this assessment is based on traffic increases associated with the RMD rezoning 

areas, balanced by (generally small) reductions in traffic associated with all other 

residential growth zones in Christchurch. 

3.7 Ideally, this assessment would be conducted first by adjusting demographic inputs to 

the CTM model to reflect the redistribution of residential population implied by the RMD 

rezoning. CAST modelling would then be conducted based on the resulting CTM 

demands. The main advantage of this approach would be that increased populations 

living in areas of higher urban density should result in lower overall vehicle trips and 

vehicle kilometres through the improved relative convenience of alternative modes 

(public transport and cycling). However, in practice, the CTM modal split is fairly 

insensitive to travel costs and would not significantly affect the assessed traffic impact 

given the very small (proportional) changes in vehicular demands implied.  

3.8 As noted within the above diagram, CAST modelling uses a refined estimate of travel 

demands from the CTM, a more detailed transport network representation and more 

powerful simulation techniques to model the operation of the network for a given 

transport scenario. CAST includes full intersection simulation modelling and this is 

considered appropriate for the purposes of this transport assessment, 

3.9 The CAST model‟s simulation capabilities, combined with the refined zonal and 

network resolution applied over the UDS area, provides a very powerful transport 

planning tool. It is detailed enough to model the effects of the potential localised 

increases in residential density, yet large enough to ensure network-wide effects are 

identified, embodying an integrated „one-network‟ approach to transport appraisal. 
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4 CAST Base, Do-Minimum and Do-Something Models  

4.1 Base Model 

4.1.1 The CAST base model is the „AAC Update‟ version, an update completed in November 

2014 to the previous full CAST version 06 (v06) release.  Generic future year models 

are available for the short (2021), medium (2031) and long-term (2041) horizons. 

Readers should refer to the AAC Update and CAST v06 update documentation for 

assumptions adopted with regard to demographic inputs and future year network 

improvements. 

4.1.2 In addition to the future year models, forecasts are provided for 2006, 2010 and 

2011/13. The model was calibrated and validated to 2006 datasets and this is the base 

year from which future year forecasts are made. 

4.1.3 The CAST model is a highly calibrated model achieving excellent correlation with a 

series of turning counts undertaken in 2006. It has been validated against an 

independent set of link counts for both 2006 and 2010 and travel time data at 2006, 

and subject to Peer Review. Detail of the model calibration and validation are provided 

within the CAST Model Build: Model Calibration and Validation Report, October 2011. 

The following diagram illustrates the location of intersection turning counts in green, 

orange and red (to which the model has been calibrated) and link counts in blue 

(against which the model has been validated) for the area of Christchurch in the vicinity 

of the potential RMD zone areas. 

 

Figure 4.1: Count Locations Used in 2006 CAST Base Model Calibration and Validation 

4.1.4 Whist it is not within the scope of this exercise to identify the level of validation 

achieved within each of the potential RMD zone areas, the above diagram provides a 

level of confidence that the spread of intersection counts used to calibrate the model 
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demands provides good coverage of the modelled network. 

4.2 Do-Minimum Model (Existing Residential Zone Density) 

4.2.1 The key focus of this assessment is on the effects of intensified development, rather 

than changes to transport infrastructure. As such, the Do-Minimum models adopted are 

simply the AAC Update generic CAST model versions. 

4.3 Do-Something Models (With RMD Rezoning) 

4.3.1 Initially, the Do-Something models were simply the Do-Minimum models but with the 

adjusted demands associated with the potential residential intensification. Following 

initial assignments, as a sensitivity test, both Do-Minimum and Do-Something Models 

were set to run with optimisation of traffic signal timings invoked. This was principally to 

test the sensitivity of the overall modelled network efficiency benefits to the generic 

model signal timings.  This testing is discussed further in section 7.7. 
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5 Travel Demand Modelling 

5.1 Traffic Generation 

5.1.1 A range of data sources have been considered in adopting peak hour trip rates 

associated with Residential Medium Density development. Key sources and rates 

considered are: 

 NZTA Research Report 453 – 0.8 trips/unit 2-way. An 85th %ile design value. This 

data source identifies the following Average two-way rates for other countries: 

 Australia: 0.45 

 UK: 0.27 

 USA: 0.4 

 Queensland‟s RTA Guide to Generating Developments two-way rates per unit: 

 Small Units and Flats: 0.4 to 0.5 

 Larger Units (3+ bedrooms) 0.5 to 0.65 

 The New Zealand Trips Database Bureau (TDB), March 2014, All Residential 

Dwellings, Average two/way rates per unit: 

 0.72 AM Peak Hour 

 0.92 PM Peak Hour 

 Recent ITAs reviewed by QTP for medium density residential development: 

 0.55 AM Peak Hour 

 0.65 – 0.9 PM Peak hour 

 CCC Surveys of 27 apartments within the Four Avenues, 2001, 85th %ile: 

 1 bed : 6 trips per day (implies around 0.6 peak hour) 

 2+ bed: 8 trips per day (implies around 0.8 trips per hour) 

 All beds: 6.8 trips per day (implies around 0.7 trips per hour)  

5.1.2 For this study, a robust, but plausible rate is required. Therefore a rate representing 

85%ile, rather than an average rate, is considered appropriate. 

5.1.3 Given the above data sources, a two-way PM peak rate of 0.8 trips/unit two-way has 

been adopted, based on the following rationale: 

 The NZTA RR453 identifies this rate as an 85th%ile „design‟ value; 

 It is slightly lower than the average value of 0.92 calculated for all residential 

development from the current version of the TDB database. This is to be expected 

as higher density residential development typically has smaller units and lower car 

ownership than typical sub-urban residential densities; and 

 It is higher than the 85th %ile values of around 0.7 trips per hour within the Four 

Avenues. A higher rate is to be anticipated given the very high opportunities for 

travel to work by alternative modes (walk, cycle and public transport) in the Central 

City relative to other suburban areas (such as those identified for RMD rezoning). 

5.1.4 Whilst a two-way trip rate of 0.8 is considered appropriate for the PM peak hour, New 
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Zealand (and international) data sources indicate a lower trip rate in the AM peak hour. 

Based on all data for residential development within the NZ TDB, AM peak trip rates 

are on average around 78% of PM peak hour rates. This yields an AM peak two-way 

trip rate of 0.63, which has been adoptedfor this assessment. 

5.1.5 The directionality of trip making has also been based on the NZ TDB data for all 

residential purposes, as summarised in the following table. 

    

AM Peak Hour PM Peak Hour 

In (To) 
Out 

(From) 
2-way In (To) 

Out 
(From) 

2-way 

NZ TDB Directional Proportions 29% 71%  61% 39%  

Trip Rates Adopted 0.18 0.44 0.63 0.49 0.31 0.80 

Table 5.1: RMD Trip Rates Adopted 

5.1.6 As described within section 2.2, CCC‟s Strategy and Planning Group have supplied 

GIS mapping of the RMD rezoning parcels („New‟ and „Additional‟) upon which this 

analysis is based. The dataset has been further queried to exclude those RMD 

rezoning parcels located within the mapped Tsunami and Hazard areas. This results in 

a net RMD rezoning area (excluding roads and Reserves) of approximately 130 ha. 

5.1.7 CCC have advised that a residential density of 30 hh/ha should be assumed for the 

RMD rezoning, consistent with the assumptions adopted for waste-water modelling. 

5.1.8 The process adopted for the CAST modelling requires an estimate of the increase in 

households for each CAST model zone in order to determine the increase in traffic 

generation (or „Trip-Ends‟) for each model zone. Because CAST model zones can 

comprise a variety of land-uses (residential, business and education), it is not possible 

to simply apply a trip rate to the CAST zone areas. Thus an estimate of residential 

density within the RMD parcels in the Do-Minimum models is required, in order that the 

increase in residential yield for each zone can be applied as the basis of anticipated 

additional trip generation. 

5.1.9 CCC have supplied a further GIS dataset identifying the number of hh / ha on a 

meshblock basis for the whole of Christchurch, with road and Reserve areas excluded. 

A subset of this data has been selected to include only those meshblocks in which the 

RMD rezoning parcels are located. Based on this dataset, a base or Do-Minimum 

density of 15 hh / ha has been adopted.1 This assumption results in an increase in 

residential density of 15 hh / ha, or a doubling to the target density of 30 hh/ha. 

5.1.10 Application of this increase in density of 15 hh/ha over the 130.6 ha of RMD rezoning 

area results in a net increase of some 1,959 households.  

                                                
1
 The calculated average density was 14.0 hh/ha based on the 2013 dataset. Some small 

degree of infill / subdivision is likely to occur by the modelled horizon years of 2021, 2031 and 

2041 without rezoning to RMD occurring. As such, in consultation with CCC, a Do-Minimum 

density of 15.0 hh/ha has been adopted as the basis of the modelling. 
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5.1.11 The resulting increase in peak hour trip-making through application of the above trip 

rates to the calculated number of additional household in the RMD rezoned areas is 

provided in the following table.  

  AM Trip Increase PM Trip Increase 

Household 
Unit Increase 

From To 
Two-
Way 

From To 
Two-
Way 

1,959 867 360 1,227 611 956 1,568 

Table 5.2: Increases in Total Peak Hour Household and Trips 

5.1.12 Whilst the total trip making associated with the RMD rezoning areas is significant at 

around 1,500 two-way trips in the peak hours, it should be borne in mind that the 

proposed RMD Rezoning occurs over a wide and dispersed area, as illustrated within 

Figure 2.1, above. Of the 1,268 discrete geographical zones representing Christchurch 

City within the CAST model, some 228 are identified as containing RMD re-zoning 

parcels. Thus it can be seen that traffic impacts of the proposed rezoning are likely to 

be widely dispersed. 

5.1.13 As introduced in section 3.5, for a fixed population estimate in future years, any 

increase in traffic assumed within the RMD rezoning areas in future years might be 

expected to be balanced by an approximately equal reduction in traffic at other 

residential growth areas elsewhere in Christchurch. This has been reflected in the 

CAST model through implementing a reduction in zonal traffic generation, or trip-ends, 

at residential growth zones in Christchurch where RMD rezoning is not proposed. This 

is described in the following section. 

5.2 Model Demand Adjustments 

5.2.1 Adjustment of the model demands has been undertaken by adjusting the trip-end totals 

and „Furnessing‟ the base model demand estimates to the desired trip-end totals. 

5.2.2 As described above, overall, across Christchurch, increases in traffic attributed to RMD 

rezoning is balanced by reductions in traffic generation to/from other residential growth 

zones where RMD rezoning is not proposed. 

5.2.3 Increases in CAST model zone trip ends has been undertaken using a GIS and 

spreadsheet approach. GIS has been used to identify the total area of the RMD 

rezoning land parcels falling within each CAST zone, from which the increase in trip-

ends is then calculated, for each CAST model zone. An example of the CAST model 

zones (illustrated in red) in relation to the RMD rezoning land parcels (in green) is 

illustrated below. 
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Figure 5.1: Example of Relationship of RMD Rezoning Parcels to CAST Model Zones 

5.2.4 The generic future year versions of the CAST model are based on future year forecasts 

of population, job and school rolls as set out in the CAST v06 Model Update 

documentation2. The criteria for CAST zones where residential growth is anticipated, 

but are not subject to proposed RMD rezoning, have generally been based on zones 

with a projected population increase of greater than 10%3. Given that the resulting 

reduction in trip ends required to balance the RMD rezoning trip-end increases is no 

greater than 5% in any future year model zone, this criteria reduces the occurrence of 

the reduction in trip making applied being less than the increase in trips that would 

otherwise occur at any predominantly residential model zones. 

5.2.5 The CAST model covers the whole of the UDS area. Reductions in non-RMD rezoning 

CAST residential growth zones have been applied to Christchurch City (within the UDS 

area) only. 

5.2.6 The calculated changes in model zone trip-ends have been used as the basis of 

“Furnessing”, or “Row and Column” balancing, as applied in the SATURN software 

module MX. The process effectively retains the distribution pattern of trips to from each 

of the zones adjusted as a starting point, whilst factoring all trips to and from each zone 

to the desired origin and destination trip-ends. 

5.2.7 The resulting change in model trip-ends at a zonal level is illustrated in the following 

Chapter. 

                                                
2
 CAST Model Update Report prepared by QTP Ltd for CCC and CERA, October 2013, 

Appendix A: Land Use Assumptions  

3
 For the relatively few zones (34 of 1268) where the base year population is zero, but 

residential growth is anticipated, the criteria for a growth zone has been set at a 50 person 

population increase.  In order to reduce the occurrence of zones with small absolute numbers of 

residential trips being identified as growth zones, the 50 person absolute population increase 

criteria applies to all zones, in addition to the relative 10% increase criteria. 
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6 Modelling Outputs and Interpretation 

6.1 Overview 

6.1.1 The results of the modelling presented here are based on application of the CAST 

model to identify the likely operation of the road network for different scenarios in the 

AM and PM peak hours.  The CAST model is able to be run as single peak-hour 

models, or as peak-period time-sliced models covering two-hour periods. The latter is 

of assistance in undertaking economic analysis, but does require model run times three 

times greater than the single peak-hour assignments.  As the scope of this assessment 

is focused on operational impacts, single peak-hour modelling has been conducted. 

6.1.2 A series of model outputs within the Appendices provide graphical and tabulated 

information for each scenario modelled. These are used to check the sensibility of the 

modelling and to inform the assessment of modelled network performance, as follows: 

 Appendix A – Peak hour trip-end Difference Plots („with RMD Rezoning‟ vs. Do Min) 

 Appendix B – Traffic Volume Difference Plots (with RMD Rezoning vs. Do Min) 

 Appendix C – Link Travel Time Difference Plots (with RMD Rezoning vs. Do Min) 

6.1.3 Readers should refer to the title of each plot to identify the scenario to which the 

outputs refer. 

6.1.4 We note that the majority of model outputs are provided for a windowed area of the 

CAST model that has been set to capture the main area of influence of the proposed 

RMD zoning, whilst being sufficiently small to enable the model plots to be interpreted. 

The CAST model does, however, cover the whole of Greater Christchurch, such that 

analysis is not limited to the windowed area. 

6.1.5 Interpretation of the model plots provided within the main body of this report is 

concerned with the analysis conducted for the mid-term horizon year of 2031. Full 

model outputs for each horizon year (2021, 2031 and 2041) are however provided 

within the appendices. 

6.1.6 The following explanatory notes regarding the plots provided in the main body and 

Appendices are provided: 

AWT Volume Plots 

6.1.7 The Average Weekday Traffic (AWT) volumes are illustrated as bandwidths (annotated 

with the volumes), with the widths (not the lengths) of the black bands parallel to each 

link proportional to the traffic volume. The volumes are estimates of average weekday 

flows based on factors applied to the modelled AM peak hour (08:00-09:00) and PM 

peak hour (16:30-17:30) to expand these to 24 hours. The factors are based on 

aggregated profiles of all traffic counts contained within the CCC count database 

around the model base year (i.e. between 2005 and 2007). 
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Traffic Volume Difference Plots (Options vs. Do Min) 

6.1.8 The traffic volume difference plots are used to check the sensibility of the model 

results, to establish the „area of influence‟ of the schemes modelled and to identify the 

relative differences (or impacts) between the scenarios compared. The plots indicate 

the difference in modelled traffic volumes between the different scenarios compared.  

The information is shown as coloured bands with increases (as a result of the scheme 

modelled) being shown in red and reductions in green, on a directional basis. The 

widths (not the lengths) of the coloured bands adjacent to the links (or roads) are 

proportional to the change in traffic volumes and travel times modelled. 

Link Delay and LoS Plots 

6.1.9 The link delay plots provide an intermediate level of detail between simple intersection 

average delay plots and turn-delay plots. They illustrate link delays in seconds, which, 

in the SATURN software, include the flow-weighted average delay for all turning 

movements on a given approach to an intersection. The link delays also include delays 

experienced on a link due to modelled traffic volumes resulting in lower than free-flow 

travel speeds (based on a family of speed-flow curves). Thus a particular intersection 

approach may be illustrated with a poor level of service (red or black) whilst the 

calculated average delay for all vehicles passing through the intersection may be 

modest. 

6.1.10 The link delay plots indicate average delays per vehicle on each approach to an 

intersection, with the width of the bands proportional to the delay. The colours of the 

bands relate to the average delay as noted in the key of each plot and this delay is 

related to Level of Service (LoS). LoS A to C is illustrated as relatively narrow green 

bands, D as orange, E as red and LoS F as the wide black bands. 

6.1.11 It should be noted that CAST uses a simplified LoS definition (as described within the 

CAST Model Calibration and Validation Report), 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 

Link Travel Time Difference Plots (Options vs. Do Min) 

6.1.12 In a similar manner to the traffic volume difference plots, the travel time difference plots 

are used to check the sensibility of the model results, to establish the „area of influence‟ 

of the schemes modelled and to identify the relative differences (or impacts) between 

the scenarios compared. The plots indicate the difference in modelled link travel times 

between the different scenarios compared.  The information is shown as coloured 

bands with increases (as a result of the scheme modelled) being shown in red and 

reductions in green, on a directional basis. The widths (not the lengths) of the coloured 

bands adjacent to the links (or roads) are proportional to the change in travel times 

modelled. The plots are perhaps the best single „picture‟ of the effects on network 
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efficiency of one scenario (for example, „with RMD rezoning‟) compared to another (for 

example, the „do-minimum‟ scenario).  By definition, the „travel time‟ differences 

illustrated may equally be described as „delay‟ differences (the free-flow component of 

travel time remaining the same in either scenario). 

6.1.13 We note that the modelling conducted here for the year 2041 includes considerable 

general traffic growth compared to 2011 (around 29% in the PM peak hour), resulting in 

significant congestion on many parts of the traffic network, particularly in the PM peak 

hour. In large measure this is consistent with and represents the forecasts for transport 

demand made by the strategic-level CTM model. This level of growth is, in turn, 

reflected by the CAST traffic model. The CAST modelling then implicitly involves an 

iterative process in which traffic volumes (light and heavy vehicles) are assigned to 

their optimum route (in terms of time and distance) between each origin and destination 

zone (around 4 million origin-destination pairs in all, each with a myriad of potential 

routes). The assigned traffic volumes through each road and intersection are then 

simulated to calculate travel times for each link and turning movement. The assignment 

process is then repeated, based on the new, updated optimum routes based on the 

simulated travel times. This process is repeated until there are acceptably small 

differences between traffic volumes on successive assignment / simulation loops. An 

issue can arise when very small changes in traffic volumes between these loops can 

lead to relatively large changes in simulated travel times, particularly where changes in 

queues „blocking back‟ from one intersection to another occur in heavily congested 

conditions. Whilst the traffic volumes themselves are highly converged (stable), and 

therefore readily comparable between scenarios, on occasion, modelled travel times on 

specific links can vary between scenarios, as a consequence of model convergence 

issues in heavily congested conditions. Apparent anomalies on the wider network in 

comparing link travel times, have been investigated, but can be due to model instability 

issues where chronic congestion is modelled in future years. 

6.2 RMD Rezoning Trip-End Changes 

6.2.1 The following plots provide an indication of the location and relative magnitude of the 

changes to the zonal traffic generation (or trip-ends). Increases in trip-ends are 

illustrated in red (origins in dark red, destinations in light red) whilst reductions are 

shown in green (origins in dark green, destinations in light green. The main purpose of 

the plots is to ensure that the resulting model demand changes for the proposed RMD 

rezoning, following the series of GIS, spreadsheet-based and software module 

procedures are logical.)  
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Figure 6.1: Change in Zonal Trip Ends, 2031 AM Peak Hour 

 

Figure 6.2: Change in Zonal Trip Ends, 2031 PM Peak Hour 

6.2.2 The above plots confirm that the relative scale and magnitude of modelled trip-end 

increases (in red) reflect the locations of RMD Rezoning identified in Figure 2.1. Note 

the dispersed nature of the trip-end increases. Also note the generally dispersed nature 

of trip-end decreases (in green), but with a noticeable concentration in the Central City 

and on the urban fringe. These locations represent areas of planned residential growth, 

where under this assessment trip generation must reduce (relative to the generic future 

year models) for a fixed total population. 

6.3 2031 Do-Minimum Model 

6.3.1 Typically, for transport assessments informed by application of the CAST model, plots 

would be provided of estimated traffic volumes (peak hour and or AADT) within the 

vicinity of the „proposal‟ being assessed. In this case, given the dispersed nature of the 
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proposed RMD rezoning, it is not practicable to provide legible link plots for all streets 

potentially affected. The following diagram illustrates the relative magnitude of the 

modelled daily flows in the generic model at 2031. The band widths are proportional to 

the modelled daily traffic volumes, with selected links annotated to indicate the relative 

scale of daily traffic volumes across the road network in the vicinity of the proposed 

RMD rezoning areas. 

 

Figure 6.3: AWTs, 2031 Do-Minimum (Generic CAST Model) 

6.3.2 As might be anticipated, the State Highways 1 and 76, classified as Major Arterials 

within the City Plan roading hierarchy, are predicted to attract the highest traffic 

volumes at 2031, both with volumes of around 55,000 vpd on their busiest sections.  

6.3.3 In terms of overall network performance the following plots illustrate, for the AM and 

PM peak hours, the modelled delays at 2031, colour-coded by CAST LoS (refer 6.1.11 

for definitions). 
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Figure 6.4: Link Delays and LoS, 2031 Do-Minimum, AM Peak Hour 

 
Figure 6.5: Link Delays and LoS, 2031 Do-Minimum, PM Peak Hour  

6.3.4 The above plots illustrate many locations of modelled high delays (>70s, LoS F, black 

bands) in both the AM and PM peak hours, typically on approaches to intersections. 

6.4 2031 Do-Something (With RMD Rezoning) Modelling 

6.4.1 The dispersed nature of the RMD rezoning means that there is little apparent difference 

in modelled daily volumes and delays across the network that would be discernable by 

comparison of Do-Something and Do-Minimum model plots. Instead, given the context 

provided in the previous section for the Do-Minimum modelling, model outputs are 

provided here showing only the changes (or impacts) of the Do-Something RMD 

rezoning relating to the Do-Minimum generic CAST modelling. 

6.4.2 The following diagram illustrates the changes in modelled daily traffic volumes relative 

to the Do-minimum scenario in 2031. 
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Figure 6.6: Change in Daily Traffic Volumes due to RMD Zoning, 2031 

6.4.3 The above plot illustrates that the modelled effects on the daily traffic volumes of the 

proposed rezoning at any one location are small, generally being less than 200 vpd 

(two-way), even in the most affected areas around Merivale and Papanui to the north-

east of the Central City. Similar changes in modelled daily traffic volumes occur at 2021 

and 2041. For a (minor) arterial road, such as Papanui Rd, with a modelled daily 

demand of 15-20,000 vpd, this increase, at around 1%, is not considered significant. 

There area however some local roads in residential areas in Merivale with traffic 

volumes less than 2,000 vpd where even small modelled changes of 100 vpd would be 

more noticeable, as the relative increase would be larger. 

6.4.4 Roads experiencing the largest modelled reductions in daily traffic volumes are around 

the Central City and on the Christchurch Southern motorway. Again, these changes are 

small at less than 200 vpd. 

6.4.5 The location with the largest changes in modelled traffic volumes under the RMD 

rezoning modelling is to the north of the Central City, on the parallel routes of Durham 

Street North and Springfield Road, immediately north of Bealey Avenue. This change is 

not however attributable to the RMD rezoning, but is a consequence of alternative 

routes having very similar travel times (or more strictly „costs‟), resulting in a degree of 

model instability in congested conditions in such locations. 

6.4.6 The following diagrams illustrate the changes in modelled travel times, or delays, on 

the roads (or „links‟), including intersection approach delays, relative to the do-minimum 

scenario in 2031 during the peak hours. Only modelled time differences of 5 seconds 

or more on each link (or road section) are annotated. 
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Figure 6.7: Change in Link Travel Times due to RMD Zoning, 2031, AM Peak Hour 

 

Figure 6.8: Change in Link Travel Times due to RMD Zoning, 2031, PM Peak Hour 

6.4.7 From the above plots, it can be seen that the modelled effects on travel times (or 

delays) as a consequence of the RMD rezoning are generally small. Around a dozen 

links are illustrated in each peak hour as having modelled increases in travel time 

greater than 5 seconds, with a similar number exhibiting reductions in travel times of a 

similar magnitude. The largest modelled changes in approach delays are around 20 

seconds. However, further examination of the few locations where the increases in 

delays illustrated above occur indicate that these are largely a product of the way the 

modelled information is presented.4 Peak hour traffic volumes across the network do 

                                                
4
 To provide an overall „picture‟ of the impact on travel times, the simulated delays at an 

intersection turn-level are aggregated to intersection approaches. Very small changes in 

modelled traffic volumes can result in apparently large changes in approach delays in particular 
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not change significantly as a result of the RMD rezoning, as indicated by the daily flow 

difference plots presented above in Figure 6.6. Further information illustrating the scale 

of modelled increases in traffic volumes in the peak hours, to the north-west of the 

Central City, where the highest increase in daily traffic volumes are anticipated, are  

illustrated in the peak-hour flow difference plots below. 

 
Figure 6.9: Change in Traffic Volumes due to RMD Zoning NW of Central City, 2031, AM Peak 

                                                                                                                                                       
circumstances. Specifically, consider a small number of vehicles (say 5 per hour) on an 

intersection approach of which, say,  4 per-hour are faced with a 30 second delay for a right-

turn in a Do-Something scenario. Where the demand was zero (or close to zero) in the Do-

Minimum scenario for that right-turn, the average delay per vehicle on the whole approach 

would relate almost wholly to the left turn, which may have a delay of 10 seconds. Thus, the 

average approach delay calculated would increase by around 20 seconds per vehicle between 

the scenarios. In practice, the turning delays faced for each movement are the same (or very 

similar), but the change in the balance of flows implies a large change in the average approach 

delay, even though this may apply to just a few vehicles.  
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Figure 6.10: Change in Traffic Volumes due to RMD Zoning NW of Central City, 2031, PM Peak 

6.4.8 The above plots confirm that for the RMD Zoning assumed, modelled peak hour flow 

differences are small, generally being less than 10 vph. As such, impacts on delays 

would not be anticipated to be significant. 
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7 Network Efficiency Impacts 

7.1 The previous chapter of this report has identified the modelled impacts of the RMD 

rezoning on traffic flows and travel times on a link-by-link basis across the network. 

This chapter considers the modelled overall (net) impacts on the efficiency of the road 

network. 

7.2 As described in Chapters 3 and 5, this assessment assumes any increase in traffic 

demands associated with the RMD rezoning in future years would be balanced by 

reductions in traffic demands from areas that would see a reduction in the growth of 

households, due to the increase in household growth assumed in the areas zoned for 

RMD. This assumption reflects the overall assumptions that the population of 

Christchurch would not be significantly affected by the proposed re-zoning (at any 

particular point in time). Moreover, that the rezoning would affect the pattern of future 

residential growth. These are exogenous assumptions for the sake of analysis and may 

or may not be reflected in practice, or given more detailed (eg econometric) modelling 

that would project the spatial distribution of residential growth based on opportunities, 

costs and market preferences. 

7.3 As mentioned in section 3.7, a simplification of the modelling undertaken for this study 

is that the total traffic generation (trip-ends) is assumed to be „fixed‟, rather than the 

residential population. One might expect a similar population living in an urban area 

with good walking, cycling and public transport accessibility to have a lower car-based 

trip-making potential than a similar population living in an urban fringe location. Thus, in 

practice, for the RMD rezoning scenario we might expect a greater reduction in trip 

making from urban fringe „greenfield‟ growth locations than represented in the 

modelling. 

7.4 Whilst this assumption should provide a conservative estimate of the potential overall 

network efficiency benefits of the RMD rezoning, it should be recognised that all areas 

(or strictly speaking model zones) in Christchurch where significant residential 

population increase is planned (refer section 5.2.4) have been subject to the same 

proportional reduction in trip-making, irrespective of their location, to balance that 

implied by the RMD rezoning. Thus, reductions in trip-ends occur in the Central City 

and other more central residential areas in Christchurch, in addition to Greenfield 

Areas. It could be argued that the RMD rezoning would lead to a greater reduction in 

relatively central urban area residential growth areas, compared to Greenfield areas, 

given the more discrete preferences that tend to exist between living in either 

Greenfield or Brownfield areas. 

7.5 Notwithstanding the above simplifications, the following table provides a summary of 

the network-wide travel distance and time statistics and an approximate monetised 

network efficiency benefit5 based only on the peak hour modelling6.  

                                                
5
 Based on Economic Evaluation Manual composite values of time and distance. 

6
 The time and distance values are the sum of the AM and PM peak hour model assignments. 

These have been expanded to annual benefits based on a factor of 2 to expand to peak 
periods. No benefits are calculated for the interpeak, off-peak or weekend periods. An 
annualisation factor of 240 has been assumed. 

Evidence of Nilesh Redekar with attachments 1&2
submitter 310

page 45



 Proposed District Plan Rezoning to RMD  

Traffic Modelling Report  

 

District Plan Medium Density Residential 

Transport Modelling V01b.Docx  

Page 25 
Ref: 2015-002 

© QTP Ltd 2015 

 

Year 

Travel 
Time 
Base 

(veh.hrs) 

Travel 
Time 
with 
RMD 

(veh.hrs) 

Travel 
Time 

Change 
(veh.hrs) 

Travel 
Distance 

Base 
(veh.kms) 

Travel 
Distance 

with RMD 
(veh.kms) 

Travel 
Distance 
Change 

(veh.kms) 

Approx 
Monetised 

Annual 
Benefit 

2021 52,842 52,771 -72 1,966,068 1,963,785 -2,283  $1,026,096  

2031 52,697 52,584 -113 2,057,011 2,054,946 -2,065  $1,377,034  

2041 58,490 58,351 -139 1,980,975 1,978,988 -1,987  $1,604,463  

Table 7.1: Network Summary Statistics for Base and with RMD Summary 

Scenarios, AM and PM peak hours combined. 

7.6 The overall relative changes in modelled travel time and distance under the RMD 

rezoning are small (less than 0.25% in each year). However, consistent benefits are 

modelled in both AM and PM peak hours, both for travel time and distance. The 

monetised annual value of the benefit ranges from $1.0 million in 2021 to $1.6 million in 

2041. The monetised values are very conservative, being based only on the AM and 

PM peak hour modelling, and relating only to the peak hour periods. Thus benefits that 

would accrue from the interpeak, overnight and weekend periods have not been 

assessed. Whilst it is not possible to deduce these benefits for other time periods 

without undertaking further modelling, the total annual monetised efficiency benefits 

would likely be in the range of 2 to 4 times those listed above. Carbon dioxide reduction 

benefits would also contribute to greater monetised efficiency benefits than those 

assessed. The impact on road safety benefits has not been assessed within the scope 

of this analysis. 

7.7 As introduced at section 4.3.1, a second set of „Base‟ and „with RMD rezoning‟ model 

runs have been undertaken to understand the sensitivity of the analysis to assumptions 

regarding signal optimisation.  In the „Base‟ future year models, signal timings and 

relative offsets are effectively optimised to some degree. However, the model is 

typically then run with the optimised signal settings „locked in‟ for initial scenario testing. 

This provides more stable model outputs and reduces the occurrence of model „noise‟ 

where the changes in modelled flows and travel times are not attributable to the actual 

scheme being modelled. For this assessment, the overall (relatively small) change in 

the traffic demand pattern modelled in the „with RMD rezoning‟ scenario will result in 

slightly sub-optimal signal timings relative to the „base‟ generic future year CAST 

models. Both „base‟ and „with RMD rezoning‟ models have been run with traffic signals 

optimised by the programme, in an iterative sequence, for the resulting traffic volumes 

on the network. The optimisation has no significant impact on overall link flows and 

results in only a small change (within 15%) to the assessed annual monetised benefits 

presented above for each year.   
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8 CAST Modelling Summary 

8.1 Based on the commentary provided within the previous three Chapters, the following 

key points are noted: 

1. Based on the extent of the land parcels provided by CCC identified for potential 

redevelopment, together with the density assumed of 30 hh/ha, the proposed RMD 

rezoning could yield around 2,000 additional households. 

2. The total traffic generation attributed to the increase in households is around 1,250 

vehicle trips in the AM peak hour and 1,550 vehicle trips in the PM peak hour 

3. The RMD rezoning land parcels are widely dispersed across the city, occurring in 

some 228 model zones. 

4. The resulting trip-end increases due to the RMD Rezoning on a model-zone basis 

are small, averaging around 7 two-way trips per model zone in the PM peak hour.  

5. Modelling has been undertaken on the simplified assumption that increases in 

traffic generation (or trip-ends) under the RMD rezoning will be balanced by 

reductions in traffic generation that would otherwise occur at areas identified as 

residential growth areas. This is considered a reasonable assumption for the focus 

of this assessment, particularly given the scope and timeframe under which the 

analysis is required. 

6. The resulting trip-end reductions at future residential growth zones on a model-

zone basis are small, averaging around 6 two-way trips per model zone in the PM 

peak hour at 2031. 

7. The greatest concentration of trip-end increases attributed to the RMD rezoning 

occurs to the north-west of the Central City in the Merivale area. 

8. The greatest concentration of trip-end reductions attributed to the RMD rezoning 

occurs in the Central City and on the periphery of the city at areas identified for 

residential population growth. 

9. Modelled changes in daily traffic volumes attributed to the RMD Rezoning are 

small, being no greater than around 200 vpd two-way at any location. 

10. Modelled changes in peak-hour traffic volumes attributed to the RMD Rezoning are 

also small, being no greater than around 20 vpd on a directional basis. 

11. Consequently, changes in modelled travel times (or delays) on the road network 

are generally minor. 

12. Overall, the RMD rezoning has small modelled network efficiency benefits in terms 

of travel time (vehicle.hours) and distance (vehicle.kilometres), contributing to 

around $1 to $2 Million per annum of monetised benefits, attributed to the peak 

periods only. Quantification of full annual benefits would be improved by 

undertaking further analysis to identify benefits attributed to the interpeak, over-

night and weekend periods, and also to emissions and the impact on road safety. 

8.2 The scope and timeframe for this assessment has however precluded assessment of  

a number of potential environmental, economic and social benefits that may arise from 

a more compact urban form, relative to increased development of Greenfield areas at 

typically lower residential densities. Such relative benefits are likely to accrue from: 
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 reduced vehicle kilometres travelled to/from residential areas 

 a reduction in private car travel due to relatively better accessibility by public 

transport, cycling and walking 

 improved viability (and reduced subsidy) of public transport services 

 reduced impact on other locations through reduced through-traffic to/from 

Greenfield urban fringe locations 

 Over time, reduced travel distance for all modes arising from a more compact city 

 The retention of Greenfield land for alternative purposes (agricultural, recreational) 

or for its amenity / environmental value. 

 Reduced spending on highway infrastructure, both to serve new Greenfield areas 

and to address wider impacts of longer-distance travel 

 A reduced maintenance liability for a more compact road network 
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Appendix A – Peak Hour Trip-End 

Difference Plots 
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Notes 

 AM Peak Hour (08:00-09:00) and PM Peak Hour (16:30-17:30) trip end changes in pcus 

per hour 

 Increases due to RMD rezoning illustrated in red (origins dark, destinations light) 

 Decreases due to RMD rezoning illustrated in green (origins dark, destinations light)  

 Refer to titles for years. 
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Appendix B – Traffic Volume 

Difference Plots 
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Notes 

 Average Weekday Differences provided as first plot on each page (derived from peak 

hour model runs), two-way, in vehicles per day. 

 AM Peak Hour (08:00-09:00) and PM Peak Hour (16:30-17:30) traffic volume 

differences provided are to the northwest of the city in the area where greatest 

difference are identified in the daily AWT plots. Volumes are directional, in vehicles per 

hour. 

 Increases due to RMD rezoning illustrated in red 

 Decreases due to RMD rezoning illustrated in green 

 Refer to titles for years. 
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Appendix C – Peak Hour Travel 

Time Difference Plots 
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Notes 

 Link travel time differences for RMD Rezoning are relative to the generic CAST model 

‘base’ or ‘Do-Minimum’ scenario for each year 

 Link travel time upon which differences are based include intersection approach delays 

 Only differences greater than 5 seconds are illustrated 

 Increases are shown in red, reductions in green 

 Time differences are in seconds per Passenger Car Unit 

 Coloured bands widths are proportional to the modelled differences in travel times 

 Differences are illustrated for AM Peak hour (08:00-09:00) and PM Peak hour (16:30-

17:30) 

 Refer to titles for years. 
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reliance by a third party is at that partys own risk.  Where

information has been supplied by the Client or obtained from
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New RMD -publicly notified RMD (35 year 70%)
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