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1. INTRODUCTION 

1.1 My full name is Andrew (Andy) David Carr.  My qualifications and 

experience are set out in paragraphs 1.2 to 1.6 of my evidence in chief 

dated 9 September 2015 (EIC). 

1.2 I re-confirm that I have read the ‘Code of Conduct' for expert witnesses 

contained in the Environment Court Practice Note 2014. My evidence 

has been prepared in compliance with that Code. In particular, unless I 

state otherwise, this evidence is within my sphere of expertise and I 

have not omitted to consider material facts known to me that might 

alter or detract from the opinions I express. 

Scope  

1.3 Within my EIC and rebuttal evidence, I referred to a number of traffic 

issues that were outstanding and were in the process of being 

resolved. This statement addresses each of those matters. 

2. ADDITIONAL MODELLING UNDERTAKEN 

2.1 In response to comments from the experts, the initial microsimulation 

model was updated.  The specific changes made were as follows. 

a. The 80-second cycle time at the Memorial Avenue / Peter 

Leeming Road / Ron Guthrey Road traffic signals assumed 

within the CAST model was changed to a 100-second cycle 

time. This revision was made by Mr Falconer, and it resulted in 

some minor changes to the traffic flows in the area. Although 

these were not significantly different to those used previously, 

the updated volumes were carried forwards into microsimulation 

model for all further analysis. 

b. At Mr Penny’s request, some 80 vehicles were reassigned from 

turning left into the eastern site access, to turn left at the left-

in/left-out intersection instead. 

c. At the request of all experts, the geographic extent of the 

microsimulation model was expanded to include Avonhead 
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Road, plus the Avonhead Road / Hawthornden Road and 

Avonhead Road / Roydvale Avenue intersections were included. 

d. The model coding of the routes within the MAIL site was revised 

with a view to identifying the extent to which vehicles would 

divert through the site to avoid delays at other, external 

intersections. 

2.2 The updated models were provided to the other experts on Saturday 

12 September 2015.  This was to ensure that they had the models at 

the earliest opportunity.  However, a slightly revised model was 

provided on Monday 14 September 2015, which addressed some 

minor issues in respect of signal timings. 

2.3 The model outputs are included as Annexure A to this Supplementary 

Statement of Evidence.  The results generally confirm the preliminary 

outcomes set out in my EIC, that with full development of the MAIL site 

(both permitted and restricted discretionary activities), plus significant 

development within the Special Purpose (Airport) Zone, plus other 

land uses identified in the LURP, plus roading improvement schemes, 

the levels of service provided at each approach to each intersection 

and at each intersection is Level of Service D or better. According to 

the Austroads Guide to Traffic Management Part 3 (‘Traffic Studies 

and Analysis’), Level of Service D represents stable conditions on the 

road network, albeit one where the driver’s freedom to select their 

desired speed and to manoeuvre within the traffic stream is 

significantly restricted.  

2.4 There is one turning movement, the right turn from Memorial Avenue 

(east) into Roydvale Avenue (north) where the delays increase 

significantly, by 47 seconds per vehicle. However, this affects just 97 

of the 4,460 vehicles that pass through the intersection (2.1% of the 

total).  I consider that delays of this magnitude would be perceptible to 

drivers, but the levels of service on the remaining approaches suggest 

that there is scope to reallocate green time to reduce this delay.  

Overall though, the level of service of the intersection as a whole 

remains the same as the situation without development of the MAIL 

site. 
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2.5 It can also be seen that the Roydvale Avenue / Avonhead Road 

intersection operates with Level of Service E. I discuss this below, 

since the performance of the intersection is one of the outstanding 

matters from earlier evidence. 

3. OUTSTANDING MATTER 1: THE REPRESENTATION OF THE 

MEMORIAL AVENUE / PETER LEEMING ROAD / RON GUTHREY 

ROAD INTERSECTION 

3.1 As I noted previously, the model has been revised to use a 100-

second cycle time at this location, and consequential changes to the 

volumes of traffic in the study area have been taken into account.  

Accordingly, I consider that this matter is now fully addressed. 

4. OUTSTANDING MATTER 2: THE BASE (WITHOUT MAIL) 

SIMULATION MODEL AND ITS USE TO PROVIDE AN 

ASSESSMENT OF EFFECTS ON THE LOCAL NETWORK 

COMPARED TO THE MAIL SIMULATION MODEL 

4.1 The base model has been produced and provided to the other experts 

for comment.  The comparison of the performance of the roading 

network with and without MAIL is set out in Annexure A. Accordingly, I 

consider that this matter is now fully addressed.  

5. OUTSTANDING MATTER 3: THE DEMAND PROFILES USED IN 

THE SIMULATION MODELLING 

5.1 By way of background, microsimulation works slightly differently to 

other traffic models (such as Sidra Intersection) in respect of its 

handling of traffic flows.  With (say) Sidra Intersection, the user 

provides the model with an hourly traffic flow.  The model then derives 

the traffic volumes in 15-minute periods according to a set of 

parameters (typically a bell curve is used), and uses these 15-minute 

flows to determine the efficiency of the intersection. Microsimulation 

has a more refined approach, whereby the user has to provide the 

traffic flows in 5-minute intervals. This more accurately represents the 

‘real world’ where traffic flows move up and down even within the peak 

hour.  It can also replicate situations such as if there are two small 
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peaks in the hour. The variation in the traffic flow is known as the 

‘demand profile’. 

5.2 A ‘flat’ demand profile (that is, where traffic flows are the same for 

each of the 5-minute periods) corresponds to a steady rate of vehicle 

arrivals.  A more ‘peaky’ demand profile means that vehicles arrive 

more frequently at some times than at others.  Since the capacity of an 

intersection is finite, very ‘peaky’ demand profiles tend to result in 

greater levels of queuing in those busier periods. 

5.3 A particular issue however is that most traffic surveys of intersections 

only record volumes in 15-minute periods. Thus some degree of 

interpolation is required when they are input into a microsimulation 

model. 

5.4 Annexure B sets out the way in which the demand profiles for the 

existing road network have been synthesized for the microsimulation 

model used to model MAIL.  In essence, the approach has been to 

use the observed 15-minute periods, divided by 3, to approximate to 

the 5-minute volumes.  These 5-minute volumes have then been 

adjusted (‘smoothed’) to remove any sudden increases or decreases, 

while still maintaining the maximum volumes seen. 

5.5 I am aware that Mr Penny has highlighted that in congested 

conditions, the observed traffic flows do not necessarily reflect all 

drivers that wish to travel through an intersection. As such, the 

demand profile derived from traffic counts is ‘flatter’ than it might 

otherwise be, because the flows are constrained by the capacity of the 

intersection. 

5.6 While I agree with his views, I also note that vehicles arriving on the 

road network adjacent to the MAIL site in the evening peak hour are 

not in free-flow conditions. Rather, the peak hour volumes mean that 

drivers will be travelling more slowly, and traffic streams will have been 

platooned by previous sets of signals.  Consequently, I consider that 

artificially creating a more ‘peaky’ demand profile is unlikely to reflect 

reality. 
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5.7 Furthermore, I am unaware of any accepted manner in which the 

profile could be changed in this way. While it is straightforward to 

apply a factor to change the ‘peakiness’ of the profile, to my 

knowledge, the choice of this factor is arbitrary.  Thus in my view the 

results of such an exercise would be unhelpful in evaluating the traffic 

effects that are likely to arise in practice.  

5.8 For completeness, I note that the approach taken, of creating the 

demand profiles from the volumes observed at the Russley Road / 

Memorial Avenue and Memorial Avenue / Roydvale Avenue 

intersections was used in the August 2014 Transportation 

Assessment.  This report was reviewed by the City Council, but no 

concerns were raised with the demand profiles. 

5.9 A second issue regarding demand profiles is that the traffic generation 

of land uses is only reported as the total flow over a 1-hour period1.  

Thus for a situation like this, where the traffic generation of 

development of the MAIL site has been agreed by all experts, there is 

no published data which enables the 1-hour traffic generation to be 

split into 5-minute periods for modelling.  

5.10 However I consider that the wide spectrum of land uses within the 

MAIL site provides mitigation for this, as it is likely that the different 

land uses will generate their peak flows at different times. 

Consequently, rather than the site generating one large peak of traffic 

in the busiest hour, there will be a series of smaller, overlapping 

peaks, which will tend to flatten the overall profile for the site. 

5.11 The approach taken into microsimulation modelling for the MAIL 

development is to adopt a flat profile for the traffic generation.  This 

was adopted in the earlier modelling that was carried out for the site 

and accepted by the Council. 

 

                                                 
1 For example, Table C.1 of NZTA Research Report 453 ‘Trips and Parking Related to 

Land Use’ 
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6. OUTSTANDING MATTER 4: THE VOLUME OF TRAFFIC 

GENERATED BY THE MAIL SITE PREDICTED TO USE 

AVONHEAD ROAD, AND THE ATTRACTIVENESS OF MAIL 

INTERNAL ROADS RELATIVE TO ROYDVALE AVENUE 

6.1 The latest model shows that all journeys travelling between the site 

and the areas towards the southeast (that is, Avonhead Road (east) 

and Hawthornden Road (south)) will use Avonhead Road, as this is 

the shortest and fastest route.  

6.2 In addition, there will be a proportion of journeys made between the 

Russley Road / Memorial Avenue intersection and Avonhead Road 

(east) and Hawthornden Road (south) which travel through the MAIL 

site, as drivers seek to avoid delays at the Memorial Avenue / 

Roydvale Avenue intersection.  The model indicates that this will result 

in 47 vehicles travelling northbound through the site, and 101 vehicles 

travelling southbound, in the weekday evening peak hour. 

6.3 There may also be drivers who select the Avonhead Road / Roydvale 

Avenue route to travel to the northeast, rather than travelling north 

through the site and then east on Memorial Avenue. However this is 

forecast to be only a small proportion of the total (in the order of 11 

vehicles). 

6.4 The extent to which through traffic will travel via the MAIL site depends 

on the delays at the intersections and also the speeds on the roads. If 

it was desired to do so, one way to reduce the amount of through 

traffic within the MAIL site would be to ensure that the road design 

within the site and/or on Avonhead Road promoted lower speeds. 

However, in turn, this would mean that more traffic would pass through 

the Memorial Avenue / Roydvale Avenue intersection, and would 

therefore affect delays at that location. 

6.5 In total, the model forecasts that in the weekday evening peak hour, 

there will be 622 vehicles that travel eastbound on of Avonhead Road 

adjacent to the MAIL site, and 263 vehicles that travel westbound.   
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6.6 The Austroads Guide to Traffic Management Part 3 (‘Traffic Studies 

and Analysis’) sets out a way by which the level of service on a road 

can be calculated.  This shows that at the projected volumes, 

Avonhead Road would provide Level of Service C, which the 

Austroads Guide defines as being “in the zone of stable flow, but most 

drivers are restricted to some extent in their freedom to select their 

desired speed and to manoeuvre within the traffic stream”.  

Accordingly, I consider that the forecast traffic flows can be 

accommodated on Avonhead Road. 

6.7 The NZTA ‘Pedestrian Planning and Network Design Guide’ sets out a 

process by which the level of service provided for pedestrians crossing 

a road can be calculated.  Using this, I find that under the expected 

traffic volumes, Level of Service B is provided.  This is noted to be 

“very good” and an appropriate level of service for Local Streets and 

Collector Roads (Avonhead Road being the latter). 

6.8 Accordingly, I consider that the increase in traffic flows can be 

accommodated on Avonhead Road. 

7. OUTSTANDING MATTER 5: THE PERFORMANCE OF THE 

AVONHEAD ROAD / ROYDVALE ROAD INTERSECTION 

7.1 These model results show that with the traffic generated by full 

development of the MAIL site, Level of Service E would arise at the 

Avonhead Road / Roydvale Road intersection, including the 

movements approaching from Avonhead Road (east) and Roydvale 

Avenue (north). 

7.2 To assist in evaluating the effects at this location, I initially replicated 

the intersection using the Sidra Intersection software package, and 

calibrated the parameters to correspond to the outputs of the 

microsimulation model (that is, Level of Service E on Avonhead Road 

(east) and Roydvale Avenue (north)).  I then reduced the amount of 

traffic passing through the intersection associated with development of 

MAIL, until Level of Service D or better was reached on each 

approach.  My analysis showed that 91% of the MAIL site could be 

developed before the level of service transitioned from D to E.  
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7.3 On the basis on my analysis, I conclude that the Avonhead Road / 

Roydvale Road intersection will continue to provide satisfactory levels 

of service for the vast majority of development within the MAIL site.  In 

my view, it is only when the last parts of the site are developed that the 

levels of service will reduce such that an improvement scheme could 

be considered.  

7.4 As set out in the Second Expert Witness Joint Statement, the 

calculated traffic flows that could be generated from MAIL are towards 

the upper end of the range2.  In the event that the traffic generation 

rates are lower, then a greater proportion of the MAIL site could be 

developed without Level of Service E arising. Should the traffic 

generation ultimately be 9% lower than has been used in the analysis, 

then all of MAIL could be developed without Level of Service E 

occurring.  

7.5 In addition, the speed with which the site will develop is uncertain.  

Consequently if uptake of land within the site is slow, Level of Service 

E may not arise for some considerable time even assuming the robust 

traffic generation rates are achieved.  

7.6 Accordingly, I consider that any improvement scheme at this 

intersection will not be required in the short or medium term, if at all.  

Even if an intersection improvement scheme is subsequently 

considered, in my view the nature of upgrade is more appropriately 

addressed at that time when the future prevailing environment can be 

fully taken into account. 

8. OUTSTANDING MATTER 6: THE LEVELS OF SERVICE OF THE 

RUSSLEY ROAD / MEMORIAL AVENUE INTERSECTION 

8.1 The levels of service provided at the Russley Road / Memorial Avenue 

intersection are set out in Annexure A.  The particular issue raised was 

that the levels of service should be reported for the whole of the 

                                                 
2 Second Expert Witness Joint Statement, Section 3, ‘Traffic Generation of the MAIL 

Submission’, second paragraph 
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intersection, rather than considering the eastern and western sides 

separately, and this has been done within Annexure A. 

9. OUTSTANDING MATTER 7: OPERATION OF COMMODORE 

ACCESS ONTO AVONHEAD ROAD  

9.1 The Commodore Hotel sought an analysis of their access onto 

Avonhead Road as part of the assessment of the proposed rezoning. 

9.2 The hotel’s traffic expert, Mr Penny, provided the traffic flows from a 

survey which he commissioned at this location.  This showed that in 

the weekday evening peak hour, 11 vehicles turned right into the hotel 

and 12 vehicles exited.  Although 5 of those exiting vehicles turned 

right towards the state highway, once the Russley Road / Avonhead 

Road intersection is closed, there would be little reason for them to do 

this and they would be likely to either exit via Memorial Avenue or turn 

towards the left (east) on Avonhead Road. 

9.3 The pattern of the roading network means that the forecast traffic flows 

on Avonhead Road with full development of MAIL that pass the hotel 

access will be the same as those that pass Hawthornden Road.  

Therefore the extent of queues and delays at the hotel access will be 

no worse than those for traffic turning to/from Hawthornden Road.   

9.4 On this basis, I consider that Level of Service D will be provided for 

vehicles emerging from the hotel access.  Under the Austroads Guide, 

this represents stable flow conditions. 

10. OUTSTANDING MATTER 8: INDICATIVE LAYOUT FOR THE MAIN 

MAIL ACCESS INTERSECTION ON MEMORIAL AVENUE 

10.1 The volume of traffic passing through the main signalised intersection 

to the site is such that a high-capacity intersection is required. In 

determining the potential form of this, I therefore reviewed traffic 

surveys carried out by the City Council to identify locations where 

volumes were similar.  This highlighted that the Main North Road / 

Cranford Street intersection carries similar flows, and as such I 

determined that a comparable intersection configuration would 

therefore be suitable for MAIL. 
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10.2 Annexure C is an aerial photograph of the Main North Road / Cranford 

Street intersection. Annexure D is a concept layout for the traffic lane 

layouts that could be implemented for the MAIL signalised intersection. 

10.3 The access intersection provides two traffic lanes for vehicles 

travelling straight ahead on Memorial Avenue, as at present, with 

additional lanes provided for vehicles turning right and left into the site.  

Two right-turn lanes are provided for vehicles exiting the site, plus a 

left-turn lane.  The left-turn lanes into and from the site do not need to 

be signalised, and could operate with drivers simply ‘giving-way’ to 

opposing traffic. 

10.4 With regard to the phasing of the traffic signals, I consider that the 

following arrangement would operate satisfactorily: 

a. Phase 1: Memorial Avenue (eastbound) only has a green signal, 

plus a right-turn ‘green’ arrow for vehicles entering the site.  

b. Phase 2:  Memorial Avenue (eastbound) and Memorial Avenue 

(westbound) have green signals. No green arrow is provided for 

vehicles turning right into the site, but vehicles can turn right if 

there is a suitable gap in the westbound traffic. 

c. Phase 3: Right-turning vehicles exiting the site have a green 

signal, with eastbound and westbound traffic on Memorial 

Avenue having to stop. 

10.5 This concept arrangement and signal timing has been used within the 

microsimulation model runs described previously, and provides a good 

level of service. 

10.6 One particular matter which has been raised by experts relates to the 

interaction of this intersection with vehicles turning to/from Stableford 

Green and also emerging from the hotel access to ‘u-turn’ at the gap in 

the central median.  Traffic flows provided by Mr Penny show that at 

present, in the weekday peak hour 8 vehicles turn left out of the hotel 

access and carry out a ‘u-turn’ at the Memorial Avenue / Stableford 

Green intersection.  A further 32 vehicles ‘u-turn’ at the intersection 

that are not associated with the hotel, and 12 vehicles turn right from 

Memorial Avenue (east) into Stableford Green.  Thus there is a total of 
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52 vehicles which carry out the turning movement (an average of one 

movement every 1.15 minutes). 

10.7 The operation of the traffic signals at the MAIL site access will create 

gaps in the oncoming traffic such that vehicles are able to turn (or u-

turn) at the Memorial Avenue / Stableford Green intersection.  In 

practice, there will be three main opportunities for drivers to turn: 

a. when the Memorial Avenue (eastbound) traffic stream has a 

green phase, but there is no approaching traffic; 

b. when there is an all-red phase just before the Memorial Avenue 

(eastbound) traffic stream is released; and 

c. when there is an all-red phase just before the site access traffic 

stream is released. 

10.8 The first of these scenarios is essentially the same as under the 

prevailing road layout, and I have not considered this further.  Under 

the second scenario, a driver turning at the Memorial Avenue / 

Stableford Green intersection can look towards the stationary 

eastbound vehicles and is therefore able to easily identify a suitable 

gap. 

10.9 However in my view, the most critical scenario is the third one listed 

above. In the event that a driver turning at the Memorial Avenue / 

Stableford Green intersection sees that the Memorial Avenue 

eastbound traffic is stopped, they need to be able to ascertain whether 

there is a suitable gap available for them to turn safely before a vehicle 

emerges from the site. In other words, a turning driver needs to have 

sufficient forward sight distance of any oncoming vehicle that has 

exited the MAIL site. 

10.10 In circumstances where vehicles emerging from the site have been 

stopped by a red signal, those vehicles will have had a distance of 

around 30m to accelerate from stationary before they are seen by a 

driver turning right at Stableford Green. Accordingly, I consider that 

they may be travelling at up to 30km/h by this point, and they will still 

be accelerating. 
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10.11 The Austroads Guide to Road Design sets out that when considering a 

right-turn movement of this nature, Safe Intersection Sight Distance 

should be provided.  Applying the formula to calculate this3, and 

allowing for a vehicle speed of 40km/h (to allow for acceleration), a 

sight distance of 73m will be required. 

10.12 Based on my concept layout in Annexure D, a sight distance of 73m is 

provided.  

10.13 It is also possible that at non-peak times, the traffic signals will change 

to green prior to a driver arriving at the MAIL site exit and thus they will 

not need to stop before turning onto Memorial Avenue.  However even 

in this case, I consider that they are unlikely to be travelling faster than 

40km/h, as they will still need to be able to negotiate the turn safely.  I 

consider that the sight distance of 73m therefore remains appropriate. 

10.14 Consequently, I consider that the site access will operate safely in this 

regard. 

10.15 In passing, Christchurch City Council requires an independent safety 

audit of all schemes that affect the roading network in the city. 

Consequently, if the rezoning is approved, then at the time that the site 

access is proposed it will be subject to a specific review to ensure that 

it will operate in a safe manner.  Council processes require the audit to 

be actioned and signed-off before any construction works commence. 

10.16 To achieve the required sight distance, the centreline of the proposed 

intersection has been located 70m from the centreline of Stableford 

Green.  If this separation was to be reduced, the sight distance 

requirements would not be achieved.  Conversely, increasing the 

separation moves the site access closer to the Russley Road / 

Memorial Avenue intersection which I understand is a concern 

expressed by NZTA. 

                                                 
3 Austroads Guide to Road Design Part 4A (‘Unsignalised and Sigbnalised 

Intersections’, Equation 2, page 20 
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11. OUTSTANDING MATTER 9: PEDESTRIAN FACILITIES AT 

INTERSECTIONS  

11.1 My concept layout shown in Annexure D has pedestrian phases 

provided across the site access and Memorial Avenue (west).  These 

can be provided without adversely affecting the efficiency of the 

intersection for vehicle movements with a minor modification to the 

phasing set out above: 

a. Phase 1: Memorial Avenue (eastbound) only has a green signal, 

plus a right-turn ‘green’ arrow for vehicles entering the site from 

Memorial Avenue.  All pedestrian signals are at red. 

b. Phase 2a:  Memorial Avenue (eastbound) and Memorial Avenue 

(westbound) have green signals. If a pedestrian has called the 

crossing phase, vehicles turning right into the site from Memorial 

Avenue are given a red arrow for a short period of time. This 

enables pedestrians to cross the site access. 

c. Phase 2b:  Memorial Avenue (eastbound) and Memorial Avenue 

(westbound) have green signals. All pedestrian signals are at 

red. 

d. Phase 3: Right-turning vehicles exiting the site have a green 

signal, with eastbound and westbound traffic on Memorial 

Avenue having to stop. Pedestrians are given a green signal to 

cross Memorial Avenue. 

11.2 The configuration of pedestrian crossing movements is the same as 

presently in place at the Main North Road / Cranford Street 

intersection. I have reviewed the NZTA Crash Analysis System, and 

note that in the past ten years no crashes have been recorded at this 

location involving pedestrians.  I therefore consider that the 

arrangement will work equally satisfactorily to serve the MAIL site. 

12. CONCLUSION 

12.1 Based on my assessment, I consider that the latest microsimulatipn 

modelling continues to show that full development of the MAIL site can 

be accommodated on the adjacent roading network.   
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12.2 There is likely to be an increase in traffic flows on Avonhead Road and 

at peak times, the road can be expected to carry 622 vehicles 

eastbound and 263 vehicles westbound. My calculations show that 

this is within the capacity of the road, and crossing opportunities for 

pedestrians will remain good.  

12.3 The modelling shows that Level of Service E would arise at the 

Avonhead Road / Roydvale Road intersection, but a more detailed 

assessment indicates that Level of Service D is provided for up to 91% 

development of the MAIL site. Given that the speed with which the site 

will develop is uncertain, and as the calculated traffic flows on which 

my analysis is based fall towards the upper end of the range, I 

consider that any improvement scheme at this intersection will not be 

required for some time, if at all. 

12.4 My analysis shows that the access to the Commodore Hotel on 

Avonhead Road will provide Level of Service D at peak times.  This 

represents stable flow conditions. 

12.5 My concept layout for the Memorial Avenue / Site Access intersection 

shows that appropriate sight distances can be provided for traffic 

turning to/from Stableford Green (or u-turning in this location).  The 

number of vehicles undertaking this movement is small (less than one 

per minute) and accordingly I do not anticipate that any safety-related 

issue will arise in this regard.  In my view, the layout also enables safe 

pedestrian crossing facilities to be provided.  

 

Andrew David Carr 

15 September 2015 
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Annexure A: Preliminary Results of Microsimulation Modelling 

 

Table A1: Model Results with No Development of MAIL 

 

 

s/veh LOS s/veh LOS s/veh LOS

Memorial Ave SE Left 67 16 B

Memorial Ave SE Thru 869 16 B

Memorial Ave SE Right 100 50 D

Roydvale Ave SW Left 111 34 C

Roydvale Ave SW Thru 333 31 C

Roydvale Ave SW Right 73 56 E

Memorial Ave NW Left 184 16 B

Memorial Ave NW Thru 1399 13 B

Memorial Ave NW Right 171 59 E

Roydvale Ave NE Left 210 32 C

Roydvale Ave NE Thru 317 30 C

Roydvale Ave NE Right 103 63 E

Memorial Ave SE Left 40 8 A

Memorial Ave SE Thru 1001 3 A

Memorial Ave NW Thru 1685 2 A

Memorial Ave NW Right 16 17 B

Eastern Site Access Left 10 13 B

Eastern Site Access Right 14 25 C

Memorial Ave SE Left in 0 0 A

Western Site Access Left out 10 19 C

Memorial Ave SE Left 275 44 D

Memorial Ave SE Thru 659 50 D

Memorial Ave SE Right 104 61 E

Memorial Ave NW Left 361 11 B

Memorial Ave NW Thru 1076 33 C

Memorial Ave NW Right 575 46 D

SH1 South Off Ramp Left 363 38 D

SH1 South Off Ramp Right 497 54 D

SH1 North Off Ramp Left 130 33 C

SH1 North Off Ramp Right 168 59 E

Ron Guthrie Rd SW Left 14 34 C

Ron Guthrie Rd SW Thru 82 40 D

Ron Guthrie Rd SW Right 446 40 D

Memorial Ave SE Left 261 13 B

Memorial Ave SE Thru 650 36 D

Memorial Ave SE Right 277 41 D

Peter Leeming Road NE Left 595 27 C

Peter Leeming Road NE Thru 50 51 D

Peter Leeming Road NE Right 14 40 D

Memorial Ave NW Left 10 20 C

Memorial Ave NW Thru 986 30 C

Memorial Ave NW Right 174 25 C

Memorial Ave SE Left 31 6 A

Memorial Ave SE Thru 1058 7 A

Memorial Ave NW Thru 1703 8 A

Memorial Ave NW Right 28 14 B

Hotel Access Left 26 19 C

Hotel Access Right 61 26 D

Avonhead Rd E Thru 0 0 A

Avonhead Rd E Right 428 19 C

Roydvale Ave N Left 447 10 B

Roydvale Ave N Right 60 18 C

Avonhead Rd W Left 114 6 A

Avonhead Rd W Thru 0 0 A

Hawthornden Rd Left 0 0 A

Hawthornden Rd Right 114 8 A

Avonhead Rd E Left 60 7 A

Avonhead Rd E Thru 0 0 A

Avonhead Rd W Thru 0 0 A

Avonhead Rd W Right 0 0 A

Avonhead Rd / 

Hawthornden Rd

8 A

8 A7 A

0 A

Roydvale Ave / 

Avonhead Rd

19 C

19 C18 C

6 A

INTERSECTION APPROACH MOVEMENT

NUMBER 

OF 

JOURNEYS

AVERAGE DELAY

Movement Approach Intersection

C

35 C

18 B

36 D

A2 A

20 C

Eastern Site Access 

(Signals)

3 A

3

Memorial Ave / 

Roydvale Ave

20 B

24

Memorial Ave 

Interchange

50 D

41 D
33 C

47 D

48 D

Western Site 

Access (LILO)
19 C 19 C

C

32 C

29 C

29 C

D14 B

26 D

Commodore Hotel 

Access

7 A

26

Memorial Ave / 

Peter Leeming Rd / 

Ron Guthrey Rd

40 D

32
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Table A2: Model Results with MAIL Fully Developed 

s/veh LOS s/veh LOS s/veh LOS

Memorial Ave SE Left 66 17 B

Memorial Ave SE Thru 971 16 B

Memorial Ave SE Right 68 97 F

Roydvale Ave SW Left 29 38 D

Roydvale Ave SW Thru 343 29 C

Roydvale Ave SW Right 60 48 D

Memorial Ave NW Left 349 18 B

Memorial Ave NW Thru 1905 12 B

Memorial Ave NW Right 80 38 D

Roydvale Ave NE Left 219 32 C

Roydvale Ave NE Thru 283 28 C

Roydvale Ave NE Right 88 47 D

Memorial Ave SE Left 247 14 B

Memorial Ave SE Thru 798 15 B

Memorial Ave NW Thru 1430 2 A

Memorial Ave NW Right 286 34 C

Eastern Site Access Left 338 30 C

Eastern Site Access Right 845 40 D

Memorial Ave SE Left in 63 8 A

Western Site Access Left out 326 30 D

Memorial Ave SE Left 533 39 D

Memorial Ave SE Thru 721 43 D

Memorial Ave SE Right 212 53 D

Memorial Ave NW Left 322 12 B

Memorial Ave NW Thru 1040 44 D

Memorial Ave NW Right 562 46 D

SH1 South Off Ramp Left 360 38 D

SH1 South Off Ramp Right 497 54 D

SH1 North Off Ramp Left 185 37 D

SH1 North Off Ramp Right 188 54 D

Ron Guthrie Rd SW Left 14 38 D

Ron Guthrie Rd SW Thru 56 43 D

Ron Guthrie Rd SW Right 453 44 D

Memorial Ave SE Left 282 13 B

Memorial Ave SE Thru 710 35 C

Memorial Ave SE Right 273 41 D

Peter Leeming Road NE Left 609 34 C

Peter Leeming Road NE Thru 52 65 E

Peter Leeming Road NE Right 14 54 D

Memorial Ave NW Left 8 19 B

Memorial Ave NW Thru 881 30 C

Memorial Ave NW Right 200 25 C

Memorial Ave SE Left 31 7 A

Memorial Ave SE Thru 1062 7 A

Memorial Ave NW Thru 2284 7 A

Memorial Ave NW Right 27 12 B

Hotel Access Left 32 21 C

Hotel Access Right 54 31 D

Avonhead Rd E Thru 187 15 B

Avonhead Rd E Right 375 49 E

Roydvale Ave N Left 340 39 E

Roydvale Ave N Right 33 31 D

Avonhead Rd W Left 87 8 A

Avonhead Rd W Thru 507 2 A

Hawthornden Rd Left 71 17 C

Hawthornden Rd Right 81 26 D

Avonhead Rd E Left 28 7 A

Avonhead Rd E Thru 192 2 A

Avonhead Rd W Thru 512 3 A

Avonhead Rd W Right 110 10 A

Avonhead Rd / 

Hawthornden Rd

26 D

26 D7 A

10 A

Roydvale Ave / 

Avonhead Rd

49 E

49 E39 E

8 A

31 D12 B

31 D

37 D

29 C

Commodore Hotel 

Access

7 A

Memorial Ave / 

Peter Leeming Rd / 

Ron Guthrey Rd

43 D

33 C

31 C

INTERSECTION APPROACH MOVEMENT

NUMBER 

OF 

JOURNEYS

AVERAGE DELAY

Movement Approach Intersection

Memorial Ave / 

Roydvale Ave

21 C

20 C

33 C

14 B

32 C

Eastern Site Access 

(Signals)

15 B

18 B7 A

37 D

Memorial Ave 

Interchange

43 D

43 D

45 D

40 D

47 D

Western Site 

Access (LILO)
3030 D D
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Table A3: Changes due to Full Development of MAIL 

  

s/veh LOS s/veh LOS s/veh LOS

Memorial Ave SE Left 66 ‐ ‐

Memorial Ave SE Thru 971 ‐ ‐

Memorial Ave SE Right 68 +47 D to F

Roydvale Ave SW Left 29 +3 C to D

Roydvale Ave SW Thru 343 ‐ ‐

Roydvale Ave SW Right 60 ‐ ‐

Memorial Ave NW Left 349 ‐ ‐

Memorial Ave NW Thru 1905 ‐ ‐

Memorial Ave NW Right 80 ‐ ‐

Roydvale Ave NE Left 219 ‐ ‐

Roydvale Ave NE Thru 283 ‐ ‐

Roydvale Ave NE Right 88 ‐ ‐

Memorial Ave SE Left 247 +5 A to B

Memorial Ave SE Thru 798 +12 A to B

Memorial Ave NW Thru 1430 ‐ ‐

Memorial Ave NW Right 286 +17 B to C

Eastern Site Access Left 338 +17 B to C

Eastern Site Access Right 845 +15 C to D

Memorial Ave SE Left in 63 +8 ‐

Western Site Access Left out 326 +11 C to D

Memorial Ave SE Left 533 ‐ ‐

Memorial Ave SE Thru 721 ‐ ‐

Memorial Ave SE Right 212 ‐ ‐

Memorial Ave NW Left 322 +1 ‐

Memorial Ave NW Thru 1040 +11 C to D

Memorial Ave NW Right 562 +1 ‐

SH1 South Off Ramp Left 360 ‐ ‐

SH1 South Off Ramp Right 497 ‐ ‐

SH1 North Off Ramp Left 185 +4 C to D

SH1 North Off Ramp Right 188 ‐ ‐

Ron Guthrie Rd SW Left 14 +4 C to D

Ron Guthrie Rd SW Thru 56 +4 ‐

Ron Guthrie Rd SW Right 453 +4 ‐

Memorial Ave SE Left 282 ‐ ‐

Memorial Ave SE Thru 710 ‐ ‐

Memorial Ave SE Right 273 ‐ ‐

Peter Leeming Road NE Left 609 +7 ‐

Peter Leeming Road NE Thru 52 +15 D to E

Peter Leeming Road NE Right 14 +13 ‐

Memorial Ave NW Left 8 ‐ ‐

Memorial Ave NW Thru 881 ‐ ‐

Memorial Ave NW Right 200 ‐ ‐

Memorial Ave SE Left 31 +1 ‐

Memorial Ave SE Thru 1062 ‐ ‐

Memorial Ave NW Thru 2284 ‐ ‐

Memorial Ave NW Right 27 ‐ ‐

Hotel Access Left 32 +1 ‐

Hotel Access Right 54 +5 ‐

Avonhead Rd E Thru 187 +15 A to B

Avonhead Rd E Right 375 +30 C to E

Roydvale Ave N Left 340 +29 B to E

Roydvale Ave N Right 33 +13 C to D

Avonhead Rd W Left 87 +2 ‐

Avonhead Rd W Thru 507 +2 ‐

Hawthornden Rd Left 71 +17 A to C

Hawthornden Rd Right 81 +18 A to D

Avonhead Rd E Left 28 ‐ ‐

Avonhead Rd E Thru 192 +2 ‐

Avonhead Rd W Thru 512 +3 ‐

Avonhead Rd W Right 110 +10 ‐

Avonhead Rd / 

Hawthornden Rd

+18 A to D

+18 A to D‐ ‐

+10 ‐

Roydvale Ave / 

Avonhead Rd

+30 C to E

+30 C to E+21 C to E

+2 ‐

‐

Commodore Hotel 

Access

‐ ‐

+5 ‐‐ ‐

+5 ‐

Memorial Ave / 

Peter Leeming Rd / 

Ron Guthrey Rd

+4 ‐

+2 ‐

‐ ‐

+8 C to D

‐

+7 C to D

‐ ‐

‐ ‐

Western Site 

Access (LILO)
+11 C to D +11 C to D

Memorial Ave 

Interchange

‐ ‐

+2 ‐

‐

Eastern Site Access 

(Signals)

+12 A to B

+16 A to B+5 ‐

+17 C to D

Memorial Ave / 

Roydvale Ave

+1 B to C

‐ ‐

‐ ‐

‐ ‐

‐

INTERSECTION APPROACH MOVEMENT

NUMBER 

OF 

JOURNEYS

AVERAGE DELAY

Movement Approach Intersection
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Annexure B: Calculation of Demand Profiles 

1. The latest traffic counts available from the Christchurch City Council 

were used to develop the profiles of the peak hour traffic.  The 

intersections counts used were: 

 Memorial Avenue / Russley Road (surveyed 29 June 2011) 

 Memorial Avenue / Roydvale Avenue (surveyed 29 June 2011) 

2. Firstly, the peak hour was extracted from the Council surveys. 

However, the observed traffic counts are only available in 15-minute 

periods and these have therefore been broken down further to 

estimated 5-minute periods.  This was done by dividing the 15-minute 

flow evenly by 3, and then ‘smoothing’ each period by averaging it with 

the preceding and subsequent 5-minute period. 

3. To load the model network with traffic prior to the critical peak hour, a 

flat profile was been adopted representing 80% of the peak hour 

demand.   

4. This was then combined with the peak hour demand to create a 2-

hour profile, with the first hour representing the pre-loading hour and 

the second hour representing the peak hour. 

5. An example of the development of a demand profile is set out below, 

for the northern approach of Russley Road. 
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15-Minute 
Period Starting 

15-Minute 
Volume 

Estimated 5-
Minute Volume 

Smoothed 5-
Minute Volume  

%age of Total 
(Demand Profile) 

4:30 267 

89 89 7.4 

89 89 7.4 

89 90.3 7.51 

4:45 279 

93 91.7 7.62 

93 93 7.73 

93 99.3 8.26 

5:00 336 

112 106 8.78 

112 112 9.31 

112 110 9.17 

5:15 321 

107 109 9.03 

107 107 8.89 

107 107 8.89 

Table B1: Example Calculation of Demand Profiles (Russley Road Northern Approach)  

6. The resultant 5-minute smoothed peak hour flows are set out below, 

followed by the profile used within the microsimulation model (which 

converts those traffic flows to percentages of the total hourly flow). 

Peak Hour 
Period 

Russley Road / Memorial Avenue 
Intersection  

Memorial Avenue / Roydvale 
Avenue Intersection 

Russley 
Rd North 

Memorial 
Ave West 

Russley 
Rd South 

Roydvale 
Ave 

North 

Memorial 
Ave East 

Roydvale 
Ave 

South 

0-5 mins 129 57 89 85 87 42 

5-10 mins 129 57 89 85 87 42 

10-15 mins 128 55 90 88 84 43 

15-20 mins 126 52 92 90 82 44 

20-25 mins 125 49 93 92 79 46 

25-30 mins 128 52 99 90 82 47 

30-35 mins 131 54 106 89 84 48 

35-40 mins 134 57 112 87 86 49 

40-45 mins 137 57 110 89 92 49 

45-50 mins 139 57 109 91 97 49 

50-55 mins 141 57 107 92 102 49 

55-60 mins 141 57 107 92 102 49 

Table B2: 5-Minute Smoothed Flow Profiles  
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Peak Hour 
Period 

Russley Road / Memorial Avenue 
Intersection  

Memorial Avenue / Roydvale 
Avenue Intersection 

Russley 
Rd North 

Memorial 
Ave West 

Russley 
Rd South 

Roydvale 
Ave 

North 

Memorial 
Ave East 

Roydvale 
Ave 

South 

0-5 mins 8.10 8.69 7.40 7.97 8.17 7.49 

5-10 mins 8.10 8.69 7.40 7.97 8.17 7.49 

10-15 mins 8.03 8.27 7.51 8.18 7.93 7.73 

15-20 mins 7.96 7.84 7.62 8.38 7.69 7.97 

20-25 mins 7.89 7.43 7.73 8.59 7.45 8.21 

25-30 mins 8.08 7.81 8.26 8.45 7.67 8.39 

30-35 mins 8.27 8.20 8.78 8.30 7.89 8.57 

35-40 mins 8.46 8.59 9.31 8.15 8.11 8.75 

40-45 mins 8.60 8.60 9.17 8.31 8.61 8.79 

45-50 mins 8.74 8.62 9.03 8.47 9.11 8.83 

50-55 mins 8.88 8.64 8.89 8.62 9.61 8.87 

55-60 mins 8.88 8.64 8.89 8.62 9.61 8.87 

Table B3: 5-Minute Smoothed Demand Profiles (Percentages of Peak Hour Flow)  

7. These approaches represent movements associated with the following 

zones used in the microsimulation model: 

 Russley Road  / Memorial Ave, Northern Approach: Zones 3 and 8 

 Russley Road  / Memorial Ave, Southern Approach: Zone 1 

 Russley Road  / Memorial Ave, Western Approach: Zones 2, 14 & 

15 

 Memorial Ave / Roydvale Ave, Northern Approach: Zone 5 

 Memorial Ave / Roydvale Ave, Southern Approach: Zones 7 and 

12 

 Memorial Ave / Roydvale Ave, Eastern Approach: Zone 6 
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Figure B1: Zones Used in the Microsimulation Model 

8. In view of the limited information available, a flat profile (where the 

traffic is distributed equally in each 5-minute period) was used at five 

locations: 

 MAIL Site: Zones 9 and 10 

 Stableford Green: Zone 4 

 Residential Area: Zone 11 

 Residential Area: Zone13 

 Commodore Hotel: Zone 16 
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Annexure C: Aerial Photograph of Main North Road / Cranford Street 

Intersection  
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Annexure D: Concept Layout for Potential Memorial Avenue / Site Access 

Aerial Intersection  

 


