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To: Jerome O’Sullivan From: Andrew Leckie & Andrew Metherell 

 Infinity Investment Group Holdings  Stantec Christchurch 

File: 310204044 Date: February 15, 2021 

 

At our recent meeting with Waka Kotahi NZ Transport Agency (Waka Kotahi) to discuss their submission on 

Proposed Plan Change 30 (Plan Change), we were requested by Waka Kotahi to provide further assessment 

of the potential effects of traffic that could be generated by the proposed Ravenswood Plan Change if no 

Woodend Bypass is provided. 

Whilst transport planning of new development and the transport network to date has envisaged the 

construction of the designated Woodend Bypass, Waka Kotahi advised they can provide no certainty that the 

Woodend Bypass would be constructed within the timeframe aligned to the Plan Change (i.e. within the next 

ten years).  In that respect the following further information was requested: 

• Short term 2028 assessment for weekday AM and PM peaks, without bypass, and allowing for extent of 

development assumptions; 

• Medium-long term sensitivity assessment for weekday AM and PM peaks, without bypass, and allowing 

for extent of development assumptions; 

It was requested that the further analysis test the future performance of a potential revised layout for the SH1 / 

Bob Robertson Drive / Pegasus Boulevard roundabout that Waka Kotahi is investigating for improved 

pedestrian and cyclist safety.   

1. Future Traffic Forecasts  

2018 and 2028, AM and PM peak traffic forecasts for the SH1 / Pegasus roundabout have been provided by 

Waka Kotahi, which we understand are mostly aligned with the current version of the CAST model and are 

forming the basis of their local area investigations.  For this assessment, adjustments have been made to 

increase the left turn from Pegasus in both periods, and slightly decrease the through movement from the 

south in the PM peak to reflect CAST volumes previously assessed.  The 2018 and 2028 traffic forecasts adopted 

for this assessment are summarised in Table 1.   

The Ravenswood leg of the roundabout was not included in the 2018 traffic model.  The table includes the 

increases in forecast volumes from 2018 to 2028 where applicable.   

Table 1:   Peak Period Traffic Forecasts without Bypass 

Period Approach Movement 
2018 No 

Bypass 
2028 No 

Bypass 

Increase  
2018-2028 

AM 

SH1 South 

Left - 27 27 

Through 378 424 46 

Right 192 130 -62 

Approach 570 581 11 

Pegasus 

Left 287 277 -10 

Through - 121 121 

Right 21 32 11 

Approach 308 430 122 

SH1 North 

Left 35 55 20 

Through 421 489 68 

Right - 17 17 

Approach 456 561 105 

Ravenswood 

Left - 18 18 

Through - 101 101 

Right - 74 74 

Approach 0 193 193 

Intersection Total 1,334 1,765 431 
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Period Approach Movement 2018 2028 
Increase  
2018-2028 

PM 

SH1 South 

Left - 98 98 

Through 650 732 82 

Right 331 221 -110 

Approach 981 1,051 70 

Pegasus 

Left 248 147 -101 

Through - 162 162 

Right 26 42 16 

Approach 274 351 77 

SH1 North 

Left 22 34 12 

Through 460 504 44 

Right - 27 27 

Approach 482 565 83 

Ravenswood 

Left - 27 27 

Through - 119 119 

Right - 45 45 

Approach - 191 191 

Intersection Total 1,737 2,158 421 

 

It can be seen that from 2018 to 2028 there is a redistribution of traffic between Pegasus and the south as the 

Ravenswood road network is utilised as a more direct link for travel to and from Rangiora.  The addition of 

Ravenswood also enables some trips that would have been to and from the south to now be between 

Ravenswood and Pegasus (e.g. shopping and work trips).   

The change in volume at the intersection associated with through movements on SH1 contributes 

approximately 114vph of the 431vph increase in the AM peak, and 126vph of the 421vph increase in the PM 

peak.   

In order to test a medium-long term scenario, SH1 through volumes (indicative of a further 10 years’ growth) 

have been estimated by applying the same increase forecast between 2018 and 2028, to the 2028 volumes.  

A nominal 25% increase in 2028 traffic volumes turning to and from Pegasus is allowed for (assuming Pegasus is 

approximately 80% developed at 2028, and becomes fully developed in the medium-long term).  A 50% 

increase in volumes from Ravenswood is allowed for (generally assuming Ravenswood residential and 

commercial activity as zoned is 66% developed at 2028, and would be fully developed in the medium-long 

term as currently zoned). 
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Table 2:   Peak Hour Traffic Forecasts without Plan Change, without Bypass 

Period 

Approach Movement 
2028 No 

Bypass 

Medium-
Long 
Term 
No 

Bypass 
(~2038) 

Increase  

AM 

SH1 South 

Left 27 41 14 

Through 424 470 46 

Right 130 163 33 

Approach 581 673 92 

Pegasus 

Left 277 346 69 

Through 121 182 61 

Right 32 40 8 

Approach 430 568 138 

SH1 North 

Left 55 69 14 

Through 489 557 68 

Right 17 26 9 

Approach 561 651 90 

Ravenswood 

Left 18 27 9 

Through 101 152 51 

Right 74 111 37 

Approach 193 290 97 

Intersection Total 1,765 2,182 417 

PM 

SH1 South 

Left 98 147 49 

Through 732 814 82 

Right 221 276 55 

Approach 1,051 1,237 186 

Pegasus 

Left 147 184 37 

Through 162 243 81 

Right 42 53 11 

Approach 351 479 128 

SH1 North 

Left 34 43 9 

Through 504 548 44 

Right 27 41 14 

Approach 565 631 66 

Ravenswood 

Left 27 41 14 

Through 119 179 60 

Right 45 68 23 

Approach 191 287 96 

Intersection Total 2,158 2,634 476 

 

2. Ravenswood Plan Change Traffic Generation 

The 27 August 2020 memo outlined the Plan Change traffic generation calculations which were based on 

expected Business zone floor area increases and allowed for internal movements within Ravenswood and 

pass-by traffic.   The following figure is a modified version of that presented in our memo dated 27 August 2020.  

It outlines the weekday PM peak forecast external traffic generation increases resulting from the Plan Change 

when fully developed, without the Woodend Bypass.  For simplicity, the previously forecast Woodend (Garlick 

Street) and Woodend Bypass external traffic movements have been combined on SH1 South.   
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Figure 1:  Weekday Evening Peak External Traffic Volume Increases Forecast Resulting from Proposed Plan Change, without 

Woodend Bypass (Modified Version of Figure Presented in 27 August 2020 Memo) 

For simplicity in assessing morning peak periods, the external traffic generation outlined above has been 

flipped by direction and factored by 50%, as indicated in Figure 2.  This is because the traffic generation of the 

town centre would be expected to be much lower during the morning peak period than during the evening 

peak period, particularly for the town centre retail component which may be at approximately 30-40% of the 

PM peak traffic generation.   The morning peak directionality of non-retail commercial trip generation is 

generally the reverse of that in the evening peak. 

 

Figure 2:  Weekday Morning Peak External Traffic Volume Increases Forecast Resulting from Fully Developed Proposed Plan 

Change, without Bypass 

The following table combines the future traffic forecasts (without the Plan Change) presented earlier with 

these forecast traffic volume increases resulting from the Plan Change.       
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Table 3:   Peak Hour Traffic Forecasts with Plan Change, No Bypass 

Period 

Approach Movement 
2028 with Plan 

Change, 
no Bypass 

Medium-Long Term 
(~2038) with Plan 

Change, no 
Bypass 

AM 

SH1 South 

Left 54 67 

Through 424 470 

Right 130 163 

Approach 608 700 

Pegasus 

Left 277 346 

Through 137 197 

Right 32 40 

Approach 446 583 

SH1 North 

Left 55 69 

Through 489 557 

Right 24 32 

Approach 568 658 

Ravenswood 

Left 27 36 

Through 113 164 

Right 90 127 

Approach 229 326 

Intersection Total 1,850 2,266 

PM 

SH1 South 

Left 129 178 

Through 732 814 

Right 221 276 

Approach 1,082 1268 

Pegasus 

Left 147 184 

Through 186 267 

Right 42 53 

Approach 375 503 

SH1 North 

Left 34 43 

Through 504 548 

Right 44 58 

Approach 582 648 

Ravenswood 

Left 40 54 

Through 150 210 

Right 98 121 

Approach 288 384 

Intersection Total 2,327 2,803 

 

3. SH1 Roundabout Traffic Analysis without Woodend Bypass  

The performance of the SH1 roundabout has been analysed for morning and evening peak periods in 2028 

and the medium-long term (~2038) without the Woodend Bypass, without and with the additional traffic 

outlined above.   

Extracts from SIDRA Intersection 8 are presented below for the four assessment periods without and with the 

extra traffic that could be generated by the proposed Plan Change. 

As a worst case from a capacity perspective, the roundabout used in the analysis includes the lane layout 

alterations that Waka Kotahi is planning at the SH1 / Pegasus Boulevard / Bob Robertson Drive intersection.  

The existing layout and the indicative concept layout being investigated by Waka Kotahi are shown below.  

The roundabout amendments by Waka Kotahi will reduce capacity with single approach lanes on the minor 

legs and single through lanes on the highway.   

    



Memo 

 

 

6 
 

  

Figure 3:  SH1 Roundabout Modelled (Existing Layout on Left, Possible NZTA Concept Layout on Right) 

3.1 2028 AM Peak with No Bypass and Modified Roundabout 

During the 2028 AM peak period, the modified SH1 roundabout is forecast to operate efficiently with low 

delays consistent with levels of service A and B on all movements.  The extra traffic that could be generated 

by the Plan Change would have a minimal impact on the performance of the intersection.    
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Figure 4:  2028 AM SH1 Roundabout Performance, Without Plan Change (Top) and With Plan Change  

3.2 2028 PM Peak with No Bypass and Modified Roundabout 

The through volumes on SH1 are higher during the evening peak period and there are accordingly some 

slightly higher delays noticeable on the Ravenswood approach to the modified roundabout in particular.  With 

the extra traffic that could be generated by the Plan Change, the delays on the Ravenswood approach 

increase by about four seconds and 95% queue lengths increase by about two vehicles.  The performance of 

this approach remains acceptable while the performances of the other approaches remain at a good level of 

service and barely change with the extra traffic added.         
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Figure 5:  2028 PM SH1 Roundabout Performance, Without Plan Change (Top) and With Plan Change  
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3.3 Medium-Long Term (~2038) AM Peak with No Bypass and Modified Roundabout 

The medium-long term morning peak traffic volumes analysed are still at a level that the additional traffic that 

could be generated by the Plan Change would have a minimal impact on the modified roundabout 

performance. 

  

 

Figure 6:  Medium-Long Term (~2038) AM SH1 Roundabout Performance, Without Plan Change (Top) and With Plan Change  
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3.4 Medium-Long Term PM Peak 

The northbound through volumes on the highway in particular are high during the medium-long term evening 

peak period assessed.  Accordingly there is delay forecast on the Ravenswood approach during this period, 

with a level of service D forecast without the Plan Change.  The relatively low extra traffic volumes that could 

be generated by the Plan Change would add to this delay, with the performance of this approach 

deteriorating to a level of service F in this analysis.  The Plan Change traffic would have a minimal impact on 

the performance of the other approaches including the SH1 approaches.   

  

 

Figure 7:  Medium-Long Term (~2038) PM SH1 Roundabout Performance, Without Plan Change (Top) and With Plan Change  
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It is important to note that this is a relatively long-term scenario and there are many variables at play as to how 

the roundabout will continue to perform.   

The medium-long-term PM peak scenario (the worst-case scenario tested above) has been tested on the 

existing roundabout layout as a comparison.  The table below shows that in the medium-long term and with 

the Plan Change, the existing roundabout would continue to operate with good levels of service A and B for 

all movements.   

 

Figure 8:  Medium-Long Term (~2038) PM SH1 Roundabout Performance, With Plan Change and Existing Roundabout Layout  

When the modified roundabout design is being developed, it may be possible to retain two approach lanes 

on Bob Robertson Drive to provide better opportunity for traffic to exit Ravenswood, while still achieving the 

aim of making the highway easier to cross for pedestrians and cyclists.  It is noted that there is likely to be a low 

demand for pedestrians to cross Bob Robertson Drive close to the roundabout and there will be opportunities 

to cross further into Ravenswood.  Provisioning for the future performance of the roundabout in the concept 

modification design development would reduce the likelihood of Waka Kotahi needing to revisit the most 

appropriate intersection form in the longer term.   

If the Woodend Bypass is constructed, there would be some re-distribution of traffic and a reduced use of the 

SH1 roundabout overall with travel between Woodend and Ravenswood not needing to use the roundabout.    

4. Internal Roundabout Performance without Woodend Bypass  

There was some discussion about the performance of the internal roundabout during the recent meeting.  The 

possible concern would be that a queue extends back from the internal roundabout to the SH1 roundabout.   

In the analysis reported on above, there are 503vph entering Bob Robertson Drive during the medium-long 

term evening peak period and there are 296vph during the medium-long term morning peak period.  These 

volumes are very low compared to the 950vph analysed on the Bob Robertson Drive approach to the internal 

roundabout in the ITA.  The internal roundabout was forecast to operate very efficiently into the long-term in 

the ITA.  There was minimal queuing forecast for vehicles entering Ravenswood at the internal roundabout due 

to low opposing flows (the main movements were straight along Bob Robertson Drive and left into / right out of 
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