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Summary 

• Overall, it seems that only a small percentage of traffic is routing along the proposed detour 
route (probably due to the already congested nature of those intersections). 

• As a result, in the inbound (citybound) direction during the AM demand seems to detour via 
Gossamer Road to Pakuranga Road in the north and Ti Rakau Drive in the south. 

• In the PM in the outbound direction, demand seems to return via Pakuranga Road, and via 
SEART turning right onto Ti Rakau Drive. 

• NOTE: Colour-coding of the tables below are in reference to the Do-Minimum scenario with 
green = improved, amber = similar and red = worse. 

William Roberts Road / Reeves Road intersection: 

• For the Stage 2 detour this intersection is expected to operate with good LOS in the AM and 
PM. 

Scenario 
LOS DOS [v/c] Average Delay [sec] 

AM PM AM PM AM PM 

Do-Minimum - - 0.68 0.87 8 12 

Stage 2 Detour - - 0.18 0.39 5 5 

William Roberts Road / Pakuranga Road intersection: 

• The assessment indicates that the Stage 2 detour results in overall intersection performance 
that is similar or worse than the Do-Minimum in the AM and PM, but in practical terms the 
intersection is already saturated, and the impact of the detour is considered negligible. 

Scenario 
LOS DOS [v/c] Average Delay [sec] 

AM PM AM PM AM PM 

Do-Minimum - - 9.46 32.92 387 2260 

Stage 2 Detour - - 10.96 19.93 443 1011 
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Pakuranga Road / Ti Rakau Drive intersection: 

• Stage 2 intersection performance is LOS D during the AM peak, with the Ti Rakau Drive west 
left-turn lane expected to operate at LOS C. 

• During the PM peak the intersection is expected to perform at LOS F during Stage 2, 
compared to the LOS E of the Do-Minimum scenario.  Demand seems to have increased on 
Pakuranga Road west (and east), however the west approach is already saturated, causing 
delays to increase further. 

• NOTE: The Ti Rakau Drive / SEART intersection below (Section 3.4) is also expected to 
experience poor LOS.  It is expected that the mitigation measures discussed would remedy 
that intersection as well as this intersection by drawing demand away from Pakuranga Road 
eastbound to SEART, then turning right into Ti Rakau Drive.  Therefore, mitigation measures 
are not recommended for the Pakuranga Road / Ti Rakau Drive intersection. 

Scenario 
LOS DOS [v/c] Average Delay [sec] 

AM PM AM PM AM PM 

Do-Minimum D E 0.93 1.01 43 71 

Stage 2 Detour D F 0.92 1.07 37 99 

Ti Rakau Drive / SEART intersection: 

• Intersection performance is poor (LOS F) during both the AM and PM peaks for the Do-Min 
scenario.  The Stage 2 AM peak intersection performance is expected to be slightly improved 
(LOS E), however the PM peak is still poor (LOS F). 

• The SEART right-turn lanes into Ti Rakau Drive are expected to operate at LOS F during the 
PM peak.  The increase in demand (due to Reeves Road closure) results in delay increasing 
from around 50 sec to 215 sec (3.6 min), which would require mitigation. 

• Mitigation 1 consists of an additional right-turn lane from SEART to Ti Rakau Drive eastbound 
and an additional exit lane on Ti Rakau Drive eastbound between SEART and William Roberts 
Road.  Improved intersection performance is expected during both AM and PM peaks.  This 
option is recommended to be discussed with key stakeholders. 

• A further refinement of Mitigation 1 was also tested.  It consisted of a 105 m short exit lane 
(AGRD04A (Austroads) – Table 5.5) on Ti Rakau Drive eastbound.  Although intersection 
performance is expected to be similar to Mitigation 1 above, this geometric change would 
provide insufficient weave distance up to William Roberts Road and is not recommended. 

• Mitigation 2 consists of the temporary removal of the pedestrian crossing on the eastern arm 
of the intersection, reducing phases to 3 and redistributing the greentime.  Improved 
intersection performance is expected during both AM and PM peaks however, large queues 
are still expected in the SEART right-turn lanes. 

Scenario 
LOS DOS [v/c] Average Delay [sec] 

AM PM AM PM AM PM 

Do-Minimum F F 0.89 1.15 178 98 

Stage 2 Detour E F 0.91 1.13 60 120 

Mitigation 1 D E 0.89 1.06 53 41 

Mitigation 2 D E 0.87 0.97 41 77 
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Ti Rakau Drive / Gossamer Drive intersection: 

• The right-turn traffic demand from Gossamer Drive into Ti Rakau Drive is expected to increase 
by around 160 veh/h.  The resultant intersection performance is poor (LOS F) for the Stage 2 
AM peak, compared to the LOS E of the Do-Min scenario.  This would require mitigation. 

• The intersection is expected to experience little change during the Stage 2 PM peak and will 
remain at LOS D. 

• Mitigation 1 consists of the following changes to the northern Gossamer Drive approach: 
additional short right-turn lane (100 m), converting the short left-turn slip lane to pass through 
the intersection and providing 150 m stacking space and kerbside short exit lane length 
increased to 100 m.  Intersection performance is expected to be slightly improved, compared 
to Stage 2 during the AM peak, however still LOS F.  Furthermore, the additional control delay 
now imposed on the Gossamer Drive left-turn (previously a left-turn slip under the Do-Min and 
Stage 2 scenarios) has resulted in large delays (141 sec) and queues (478 m) in that lane.  
The PM peak is expected to experience improved performance. 

• Mitigation 2 consists of the following changes to the northern Gossamer Drive approach: 
additional short lane (100 m) for the shared through and right-turn movements, converting the 
centre lane to a full left-turn lane, converting the short left-turn slip lane to pass through the 
intersection and providing 150 m stacking space and kerbside short exit lane length increased 
to 100 m.  Improved intersection performance is expected during both the AM and PM peaks.  
This option is recommended to be discussed with key stakeholders. 

Scenario 
LOS DOS [v/c] Average Delay [sec] 

AM PM AM PM AM PM 

Do-Minimum D D 1.02 0.90 48 45 

Stage 2 Detour F D 1.25 0.88 168 43 

Mitigation 1 F D 1.09 0.86 118 38 

Mitigation 2 D D 0.89 0.86 37 37 

• The impacts to buses through the project area are expected to be low as the frequencies of 
the 711 route in the AM inbound and PM outbound directions are only 4 buses/h (1 every 
15min). 
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1.0 Introduction 

The proposed construction sequencing of the Eastern Busway, relevant to this Technical Advice Note, 
are as follows: 

• Stage 1 – Extension of William Roberts Road south to Ti Rakau Drive as well as completing the 
Cortina Place link between William Roberts Road and Reeves Road.  During this stage, Reeves 
Road will remain open, providing site access through Cortina Place and William Roberts Road.  
Figure 1 provides an overview of Stage 1. 

 

Figure 1: Stage 1 overview 

• Stage 2 – Closure of Reeves Road between Ti Rakau Drive and William Roberts Road.  At the 
completion of Stage 1, William Roberts Road is intended to be a left-in left-out (LILO) only at 
the intersection with Ti Rakau Drive.  Therefore, due to the Reeves Road closure and the 
LILO arrangement at the William Roberts Road / Ti Rakau Drive intersection, an alternative 
detour route is proposed for traffic usually traveling along Reeves Road toward the SEART.  
Figure 2 provides an overview of Stage 2. 
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Figure 2: Stage 2 overview 

The proposed detour will route traffic north along William Roberts Road, west along Pakuranga Road, 
south along Ti Rakau Drive and finally west along SEART.  The purpose of this Technical Advice Note 
is to assess the proposed detour route. 
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2.0 Assessment Methodology 

AIMSUN: 

• Operational Microsimulation Models – These models provide information about travel times 
along different routes within the project area as well as turn movements and traffic demand 
along roads within the project area. 

• The proposed geometric changes of Stage 1 and Stage 2 were updated within the AIMSUN 
model to determine re-routed traffic demands along roads within the project area. 

• The turning movement outputs at intersections from this model were used as inputs into 
SIDRA models. 

SIDRA: 

• Intersection models – These models are used to determine the performance of intersections 
using traffic movement data from AIMSUN models.  The key outputs include degree of 
saturation (DOS), level of service (LOS), delays and queue lengths. 

• The proposed geometric changes of Stage 1 and Stage 2 were updated within the SIDRA 
model and the AIMSUN turning movements were imported. 

• The results of this ‘Stage 2’ scenario were compared to a ‘Do Minimum’ scenario in order to 
determine and assess the potential impact of the proposed Stage 2 and associated disruption. 
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3.0 Lane Performance Summaries 

3.1 William Roberts Road / Reeves Road 

3.1.1 AM Peak 

• NOTE: The Reeves Road west approach to this intersection in the Stage 2 scenario has been closed.  For the Stage 2 detour this intersection is 
expected to operate with good LOS in the AM, the removal of the Reeves Road west approach reduces much of the opposing flows. 

• Total intersection demand decreased by around 300 veh/h and the Reeves Road east approach right-turn increased by around 30 veh/h. 

• It is clear from the comparison below that Reeves Road westbound traffic demand has decreased and only a small percentage of traffic is routing 
along the proposed detour north on William Roberts Road.  This is a general trend for all intersection assessed and will be detailed further in later 
sections of this Technical Advice Note. 

Table 1: William Roberts Rd / Reeves Rd – Do-Min vs Stage 2 (AM) 

  



 

Botany Station Bus Platform Assessment 

2 of 27 

3.1.2 PM Peak 

• The intersection is expected to operate with good LOS in PM with the Stage 2 detour. 

• Total intersection demand decreased by around 500 veh/h and the Reeves Road east approach right-turn increased by around 30 veh/h.  The 
William Roberts Road south approach demand increased by around 230 veh/h, indicating an increase in vehicles routing from Ti Rakau Drive at 
the new LILO intersection further south. 

Table 2: William Roberts Rd / Reeves Rd – Do-Min vs Stage 2 (PM) 
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3.2 William Roberts Road / Pakuranga Road 

3.2.1 AM Peak 

• The Do-Min scenario performance is poor, specifically the shared left and right-turn lane out of William Roberts Road and the Pakuranga Road 
west right-turn during the AM. 

• The results below indicate that the Stage 2 detour results in overall intersection performance that is worse than the Do-Min in the AM, but in 
practical terms the intersection is saturated, and the impact of the detour is considered negligible. 

Table 3: William Roberts Rd / Pakuranga Rd – Do-Min vs Stage 2 (AM) 
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3.2.2 PM Peak 

• Similar to the AM, the Do-Min scenario performance is poor, specifically the shared left and right-turn lane out of William Roberts Road and the 
Pakuranga Road west right-turn during the PM. 

• In practical terms the intersection is already over-saturated in the Do-Min PM peak, and the impact of the detour is considered negligible. 

• During the Stage 2 detour the Pakuranga Road west right-turn lane is expected to perform worse than the Do-Min during the PM, with high delay 
and LOS F. 

Table 4: William Roberts Rd / Pakuranga Rd – Do-Min vs Stage 2 (PM) 
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3.3 Pakuranga Road / Ti Rakau Drive 

3.3.1 AM Peak 

• The Stage 2 detour intersection performance is expected to be only slightly improved during the AM peak compared to the Do-Min scenario. 

• The Pakuranga Road east left-turn is expected to operate at LOS C. 

• Total intersection demand increased by around 300 veh/h, with increases on Ti Rakau Drive south approach and the Pakuranga Road west 
approach. 

Table 5: Pakuranga Rd / Ti Rakau Dr – Do-Min vs Stage 2 (AM) 
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3.3.2 PM Peak 

• During the PM peak the intersection is expected to perform at LOS F during Stage 2, compared to the LOS E of the Do-Min scenario. 

• Demand seems to have increased on Pakuranga Road west (and east), however the west approach is already saturated, causing delays to 
increase further. 

• NOTE: The Ti Rakau Drive / SEART intersection (Section 3.4 below) is also expected to experience poor LOS.  It is expected that the mitigation 
measures discussed in Section 3.4.3 would remedy that intersection as well as this intersection by drawing demand away from Pakuranga Road 
eastbound to SEART, then turning right into Ti Rakau Drive.  Therefore, mitigation measures are not recommended for the Pakuranga Road / Ti 
Rakau Drive intersection. 

Table 6: Pakuranga Rd / Ti Rakau Dr – Do-Min vs Stage 2 (PM) 
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3.4 Ti Rakau Drive / SEART (Pakuranga HWY) 

3.4.1 AM Peak 

• Do-Min scenario performance is poor, LOS F in the AM peak. 

• Stage 2 intersection performance is expected to be improved with lower delay but poorer DOS, LOS is E in the AM peak. 

• The Ti Rakau Drive west approach right-turn into SEART is expected to operate at LOS E during the AM. 

Table 7: Ti Rakau Dr / SEART – Do-Min vs Stage 2 (AM) 
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3.4.2 PM Peak 

• Similar to the AM, the Do-Min intersection performance is poor (LOS F).  The intersection performance is also expected to be poor during the 
Stage 2 detour. 

• The SEART right-turn lanes into Ti Rakau Drive are expected to operate at LOS F during the PM.  The increase in demand (due to Reeves Road 
closure) results in delay increasing from around 50 sec to 215 sec (3.6 min), which would require mitigation. 

Table 8: Ti Rakau Dr / SEART – Do-Min vs Stage 2 (PM) 
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3.4.3 Mitigation 1 

• Mitigation 1, to remedy the Ti Rakau Drive / SEART intersection during the PM peak, includes converting the through lane from SEART to Reeves 
Road to a right-turn lane (note Reeves Road is closed during Stage 2), thus providing a 3rd lane for this turning movement onto Ti Rakau Drive 
eastbound. 

• In addition, a 3rd exit lane is proposed on Ti Rakau Drive eastbound between the SEART intersection and the newly completed William Roberts 
Road intersection.  The proposed layout is shown below. 

• As stated in Section 3.3 above, it is expected that the Pakuranga Road / Ti Rakau Drive intersection performance during the PM peak would also 
be improved as demand would be drawn away from that intersection to the Ti Rakau Drive / SEART intersection, which could have more spare 
capacity. 

 

Figure 3: Ti Rakau Dr / SEART - Mitigation 1 proposed layout  
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• The Stage 2 intersection performance (without mitigation) is expected to be poor (LOS F), especially in the SEART right-turn lanes into Ti Rakau 
Drive where delay increases from around 50 sec in the Do-Min scenario, to 215 sec (3.6 min). 

• With the measures in place proposed under Mitigation 1, intersection performance during the detour is expected to improve to LOS E, with an 
average delay of 70 sec.  This is also an improvement compared to the Do-Min scenario (LOS F and delay of 98 sec) 

• Delay and queue lengths in the SEART right-turn lanes are improved under Mitigation 1 (delay of 85 sec and average queue length of 145 m), 
compared to the Stage 2 detour. 

Table 9: Ti Rakau Dr / SEART – Stage 2 vs Mitigation 1 (PM) 

 

• A further refinement of Mitigation 1 was also tested.  It consisted of a 105 m short exit lane (AGRD04A (Austroads) – Table 5.5) on Ti Rakau 
Drive eastbound.  Although intersection performance is expected to be similar to Mitigation 1 above, this geometric change would provide 
insufficient weave distance up to William Roberts Road and is not recommended. 

• The construction costs of and effort to implement the measures proposed under Mitigation 1 are potentially considerable.  Mitigation 1 could 
require the buildout of the southern side of Ti Rakau Drive and the relocation of the centreline in order to provide the additional exit lane along Ti 
Rakau Drive eastbound. 

• Therefore, alternative measures are proposed under Mitigation 2.  
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3.4.4 Mitigation 2 

• Mitigation 2 includes the temporary removal of the pedestrian crossing on the eastern arm of the Ti Rakau Drive / SEART intersection, thus 
reducing signal phasing down to 3 phases and allowing for more greentime to be allocated to the SEART right-turn movements into Ti Rakau 
Drive eastbound during the PM peak. 

• It is noted that pedestrian amenity at this intersection would be temporarily reduced, however the intersection would still provide the ability to 
cross Ti Rakau Drive from all directions, albeit with some increase in travel time and distance.  The pedestrian crossing would be reinstated in the 
final build-out of the intersection. 

• The proposed layout is shown below. 

 

Figure 4: Ti Rakau Dr / SEART - Mitigation 2 proposed layout  
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• Again, the Stage 2 intersection performance (without mitigation) is expected to be poor (LOS F), especially in the SEART right-turn lanes into Ti 
Rakau Drive where delay increases from around 50 sec in the Do-Min scenario, to 215 sec (3.6 min). 

• With the measures in place proposed under Mitigation 2, intersection performance during the detour is expected to improve to LOS E, with an 
average delay of 78 sec.  This is also an improvement compared to the Do-Min scenario (LOS F and delay of 98 sec). 

• Delay and queue lengths in the SEART right-turn lanes are improved under Mitigation 2 (delay of 92 sec and average queue length of 280 m), 
compared to the Stage 2 detour.  However, these are still larger than the Do-Min scenario. 

Table 10: Ti Rakau Dr / SEART – Stage 2 vs Mitigation 2 (PM) 

 

• The construction costs of and effort to implement the measures proposed under Mitigation 2 are considered more economically viable, compared 
to Mitigation 1.  The measure would include minor road marking removal, signal head amendments and signal phasing adjustments.  However, 
large queues are still expected in the SEART right-turn lanes.  Therefore, it is recommended that Mitigation 1 be discussed with key stakeholders. 
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3.5 Ti Rakau Drive / Gossamer Drive 

3.5.1 AM Peak 

• The relatively low increase in traffic demand on the right-turn from Reeves Road to William Roberts (Section 3.1) indicated that traffic would be 
diverting to other links in the network.  Section 4.0 below provides further detail to this, but in summary, traffic demand is expected to detour from 
Gossamer Drive, north to Pakuranga Road and south Ti Rakau Drive. 

• As a result, more demand would be experienced on the turning movements into Pakuranga Road and Ti Rakau Drive at these intersections.  The 
Gossamer Drive left-turn into Pakuranga Road is expected to experience an increase of around 40 veh/h only, and was therefore not analysed. 

• However, the right-turn from Gossamer Drive into Ti Rakau Drive is expected to increase by around 160 veh/h.  The resultant intersection 
performance is poor (LOS F) for the Stage 2 AM peak, compared to the LOS E of the Do-Min scenario.  This may require mitigation. 

Table 11: Ti Rakau Dr / Gossamer Dr – Do-Min vs Stage 2 (AM) 
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3.5.2 PM Peak 

• The intersection is expected to experience little change during the Stage 2 PM peak and will remain at LOS D. 

• It is noted that an equivalent in traffic demand returning to this intersection, compared to AM peak, does not occur as expected in the Ti Rakau 
Drive west left-turn.  This could be due to the completion of the William Roberts Road link to Ti Rakau Drive. 

Table 12: Ti Rakau Dr / Gossamer Dr – Do-Min vs Stage 2 (PM) 
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3.5.3 Mitigation 1 

• Mitigation 1, to remedy the Ti Rakau Drive / Gossamer Drive intersection during the AM peak, includes the following on the northern Gossamer 
Drive approach (see figure below): 

o Adding an additional short right-turn lane (100 m). 

o Converting the short left-turn slip lane to pass through the intersection and providing 150 m stacking space. 

o The kerbside short exit lane length is increased from 24 m to 100 m. 

 

Figure 5: Ti Rakau Drive / Gossamer Drive – Mitigation 1 proposed layout  
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• The Stage 2 intersection performance (without mitigation) is expected to be poor (LOS F), especially in the Gossamer Drive right-turn lane into Ti 
Rakau Drive where delay increases from around 59 sec in the Do-Min scenario, to 320 sec (5.3 min). 

• With the measures in place proposed under Mitigation 1, intersection performance during the detour is expected to be slightly improved, however 
still LOS F, with an average delay of 117 sec. 

• Delay and queue lengths in the Gossamer Drive right-turn lanes are improved under Mitigation 1 (delay of 78 sec and average queue length of 
46 m), compared to the Stage 2 detour. 

• However, the additional control delay now imposed on the Gossamer Drive left-turn (previously a left-turn slip under the Do-Min and Stage 2 
scenarios) has resulted in large delays (141 sec) and queues (478 m) in that lane.  Traffic demand in this lane is around 960 veh/h. 

Table 13: Ti Rakau Dr / Gossamer Dr – Stage 2 vs Mitigation 1 (AM) 

 

 

• Therefore, alternative measures are proposed under Mitigation 2. 
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3.5.4 Mitigation 2 

• Mitigation 2, to remedy the Ti Rakau Drive / Gossamer Drive intersection during the AM peak, includes the following on the northern Gossamer 
Drive approach (see figure below): 

o Adding an additional short lane (100 m) for the shared through and right-turn movements. 

o Converting the centre lane to a full left-turn lane. 

o Converting the short left-turn slip lane to pass through the intersection and adding 150 m stacking space. 

o The kerbside short exit lane length is increased from 24 m to 100 m. 

 

Figure 6: Ti Rakau Drive / Gossamer Drive – Mitigation 1 proposed layout  
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• The Stage 2 intersection performance (without mitigation) is expected to be poor (LOS F), especially in the Gossamer Drive right-turn lane into Ti 
Rakau Drive where delay increases from around 59 sec in the Do-Min scenario, to 320 sec (5.3 min). 

• With the measures in place proposed under Mitigation 2, intersection performance during the detour is expected to be improved to LOS D and 
with an average delay of 37 sec.  This is also an improvement compared to the Do-Min scenario (LOS D and delay of 48 sec). 

• Delays and queue lengths in the Gossamer Drive right-turn lane are improved under Mitigation 2 (delay of 75 sec and average queue length of 
86 m), compared to the Stage 2 detour. 

• The Gossamer Drive left-turn lanes (previously a single left-turn slip under the Stage 2 scenario) are expected to experience improved 
performance (LOS C), with an average delay of 28 sec and average queue length of 91 m. 

Table 14: Ti Rakau Dr / Gossamer Dr – Stage 2 vs Mitigation 2 (AM) 

 

 

• Mitigation 2 is expected to result in improved performance compared to Mitigation 1 and it is recommended that this mitigation measure be 
discussed with key stakeholders. 
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4.0 Traffic Volumes in the wider Project Area 

• Table 15 below shows an increase in demand in the Gossamer Drive left-turn at the 
intersection with Pakuranga Road, and in the Gossamer Drive right-turn lane at Ti Rakau 
Drive during the AM and PM. 

• The table below also shows an increase in the Ti Rakau Drive west approach left-turn lane 
into Gossamer Drive during the PM. 

• Overall, it seems that only a small percentage of traffic is routing along the proposed detour 
route (probably due to the already congested nature of those intersections). 

• As a result, in the inbound (citybound) direction during the AM demand seems to detour via 
Gossamer Road to Pakuranga Road in the north and Ti Rakau Drive in the south. 

• In the PM in the outbound direction, demand seems to return via Pakuranga Road, and via 
SEART turning right onto Ti Rakau Drive. 

Table 15: Gossamer Road traffic volumes 
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5.0 Impacts to Buses 

• The impacts to buses through the project area are expected to be low as the frequency of the 
711 route in the AM inbound direction is only 4 buses/h (1 every 15min). 

• As shown above, the William Roberts Road / Reeves Road intersection is expected to operate 
with good LOS in the AM. 

• The William Roberts Road / Pakuranga Road intersection is already saturated in the Do-Min 
AM scenario and the impact of the detour is expected to be negligible. 

• The Pakuranga Road / Ti Rakau Drive intersection is expected to operate at LOS D during the 
AM. 

 

Figure 7: Inbound buses through project area 
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• NOTE: The 711 outbound route below is based on the Do-Min scenario.  During Stage 2, with 
Reeves Road closed between Ti Rakau Drive and William Roberts Road, it is anticipated 
buses will continue along Ti Rakau Drive and turn left at the newly completed Ti Rakau Drive / 
William Roberts Road intersection. 

• The impacts to buses through the project area are expected to be low as the frequency of the 
711 route in the PM outbound direction is only 4 buses/h (1 every 15min). 

• The Pakuranga Road / Ti Rakau Drive intersection is expected to perform at LOS F during the 
Stage 2 PM scenario, compared to the LOS E of the Do-Min scenario, however, the 
Pakuranga Road west approach is already at capacity (including the bus lanes). 

o However, performance is expected to improve at this intersection with the mitigation 
measures proposed under Section 3.4. 

• The Ti Rakau Drive / SEART intersection is already saturated during the PM peak and the 
impact of the detour is expected to be negligible. 

o However, performance is expected to improve at this intersection with the mitigation 
measures proposed under Section 3.4. 

• It is expected that the Ti Rakau Drive / William Roberts Road LILO intersection would operate 
with acceptable LOS and the impact of the detour would be negligible at this intersection. 

 

Figure 8: Outbound buses through project area 
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