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Figure 44: Sector 3 relative PT (congestion)/car (‘no-pricing’) travel times (minutes)

Key observations (when PT times are compared with the non-priced 2016 network):

Some zones in the north of the region can reach Sector 2 at a travel time
approximately the same as that as a car on the non-charged 2016 network. Most
zones in the region can access Sector 3 by PT at a travel time approximately twice
that of car times (Ratio 2).

Zones close to Sector 3 can be accessed by car very quickly relative to PT, reflecting
poor PT/car time ratios. These zones potentially provide more of an opportunity for
walking or cycling than PT.

Sector 3 is less accessible than Sectors 1 (CBD) and 2 by zones in the central
Isthmus and towards the south.
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Figure 45: Sector 4 relative PT (congestion)/car (‘no-pricing’) travel times (minutes)
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Key observations (when PT times are compared with the non-priced 2016 network):

Some zones in the north of the region can reach Sector 2 at a travel time
approximately the same as that of a car on the non-charged 2016 network. Most
zones in the region can access Sector 4 by PT at a travel time approximately two to
three times that of a car (Ratios 2 and 3). There are, however, more zones that face
significantly higher travel times for PT.

Zones close to Sector 4 can be accessed by car very quickly relative to PT, reflecting
poor PT/car time ratios. These zones potentially provide more of an opportunity for
walking or cycling than PT.

Sector 4 is less accessible than Sectors 1 (CBD) and 2 by zones in the central
isthmus and towards the south.
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Figure 46: Sector 5 relative PT (congestion)/car (‘no-pricing’) travel times (minutes)
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Key observations (when PT times are compared with the non-priced 2016 network):

Ll Some zones in the north of the region can reach Sector 2 at a travel time
approximately the same as that of a car on the non-charged 2016 network. Most
zones in the region can access Sector 5 by PT at a travel time approximately twice
that of a car (Ratio 2).

Ll Zones close to Sector 5 can be accessed by car very quickly relative to PT, reflecting
poor PT/car time ratios. These zones potentially provide more of an opportunity for
walking or cycling than PT.

. Sector 5 is less accessible than Sectors 1 (CBD) and 2 by zones in the central
isthmus and towards the south.

Improving relative travel times

Should a scheme be adopted, the analysis above has shown that the main focus would need to
be on improving relative travel times of car and public transport trips. The structure of the PTNP,
with RTN, QTN and LCN components, would be unlikely to require significant revision, but any
marginal re-design would focus on:

Ll reducing interchange time
. higher quality interchange
. reducing wait time

Ll providing more certainty around inter-connecting services.

The main initiative, rather than re-design of the network, would be to provide additional services,
making significantly more use of bus priority measures and ensuring that the planned
introduction of integrated fares and ticketing is delivered.
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Passenger transport capacity

The passenger transport (PT) capacity assessment was carried out to determine if (and if so,
where) PT demand exceeded capacity. This would determine whether additional services would
be required to meet the increased PT demand resulting from the implementation of the charging
scheme.

This is a broad-based assessment and does not assess individual PT services. Note that it
covers the peak AM 2-hour period and does not model peaks within this period. The changes
between the ‘no-pricing’ and charging options are therefore the principal interest.

PT capacity by vehicle type was multiplied by the number of services to estimate the capacity
available on each PT link over the morning peak two-hour period (passengers, 2016, 7-9 am).
The passenger demand was divided by the PT capacity to obtain a volume / capacity (V/C)
ratio. A volume / capacity ratio of less than 1.0 indicates that there is spare capacity, a value
greater than 1.0 indicates that the link operates over capacity (ie demand exceeds supply).

Note that the PTNP network developed by ARTA included an assessment of under-serviced
areas, total passenger demand and route design. The ARTA analysis used the Auckland
Passenger Transport model (APT) which, although deriving data from the ART model, is a more
accurate representation of PT services and demands than the ART model. It is expected that
the ARTA analysis adequately addresses these issues and appropriately matches supply to
demand.

Figure 47 and Figure 48 depict the PT volume / capacity ratios of the ‘no-pricing’ and
Congestion Schemes respectively (the Congestion and Revenue Schemes exhibit similar
results). The volume / capacity ratios are coloured into four bands according to severity:

. PT volume / capacity ratios less than 0.5 — light loading (green)

. PT volume / capacity ratios between 0.5 and 1.0 — up to capacity (orange)

Ll PT volume / capacity ratios between 1.0 and 1.5 — demand exceeds capacity (red)
Ll PT volume / capacity ratios more than 1.5 — very high demand relative to capacity

(blue).
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Figure 47: PT volume / capacity analysis - ‘no-pricing’
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Under the ‘no-pricing’ option there are a few over-capacity links (red or blue) on the outskirts of
the region. ARTA monitors issues of over capacity using the real time information system and
has operational procedures in place to address these issues.

Figure 48: PT volume / capacity analysis - Congestion Scheme
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The increased PT demand due to pricing, increases the demand on the PT network. Revenue
generated from the pricing scheme could be used to enhance service capacity for these areas.

There are capacity problems along the Harbour Bridge and SH16 (to the CBD) (red and blue
lines) which would also need to be addressed.
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Passenger transport mitigation

Building from the capacity analysis above, an assessment of the level of passenger transport
service increases required to mitigate the effects of charging was carried out using the RART
model. This was a broad, high-level assessment aimed at obtaining an indication of investment
required to cater for trips that divert from car to PT once charging is implemented. As noted
above, the PTNP process addressed these issues but excluded the effects of charging, so no
significant improvements are anticipated, compared to those identified in the ARPES study,
which was based on previous PT network designs.

A number of broad, simple methods were tested to determine the level of PT service increase
required to accommodate the additional PT demand. A simplified method for estimating the
extent of additional PT services for mitigating the effects of charging was required for this stage
of the project. In the detailed design stages the full PT service design could be considered for
amendment (although, as noted previously, it appears that the PTNP network structure would
remain robust in a priced environment similar to that presented by the Congestion Scheme.

Only over-capacity services need to be improved, not those operating under capacity.

Method 1: 100% V/C threshold

Method 1: the number of over-capacity PT service kilometres of travel in the ‘no-pricing’ and
Congestion Scheme options were compared. The difference (as a percentage) is an estimate of
the scale of mitigation required.

No Pricing: PT km > 1.0 V/C km / Total PT km
=242/32,209 = 0.75%

Congestion: PT km >1.0 V/C km / Total PT km
=1040/32,209 = 3.23%

% increase = 3.23% - 0.75% = 2.48%

>> increase PT services by 2.48%

Method 2: 80% V/C threshold to allow for improved service levels

Method 2: as for Method 1 but a lower threshold of 80%, rather than 100%, of capacity was
used to reflect improved levels of PT service.

No Pricing: PT km >1.0 / Total PT km
= 348/32,209 = 1.085%

Congestion: PT km >1.0 / Total PT km
=1577/32,209 = 4.29%

% increase = 4.9% - 1.08% = 3.8%

>> increase PT services by 3.8%
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Method 3: Average loading factor on PT services

The average load factors (ratio of passengers to capacity) for the full PT network in the ‘no-
pricing’ and Congestion options were compared. The difference would reflect what scale of PT
services would need to be added to retain the ‘no-pricing’ levels. This method is non-specific
and is expected to yield a high level of mitigation.

‘No-pricing’ global = 0.30
Congestion global = 0.44
Therefore 30% increase in services to revert to 0.30 load factor.

Can investigate possibility of reducing inefficient services and moving them to routes with high
loading factors to reduce required service increase.

Method 4: Average loading factor on congested route
Method 4: Assess over-loading of congested routes in isolation.

= Harbour Bridge route is only just over capacity (ignore)
= Northwestern Motorway PT V/C = 1.5

Therefore 50% increase on this corridor, or about 1,500km service kilometres out of 32,209 km.
This route would require an additional 4.6% of capacity to be added to the regional PT network.

Summary

It is recommended that, at this stage, the best methods to apply are either method 1 or 2,
particularly given that the congested section of the PT network is restricted mainly to
Northwestern Motorway (V/C approx 1.5) and Harbour Bridge (V/C approx 1.04).

This broad assessment indicates that the PT mitigation would require approximately 5% more
service kilometres than the current PTNP services. Note that the current PTNP services can be
funded under the prevailing funding system. Any additional services cannot be funded without
additional funding being provided.

It should also be noted that this conclusion is based on the RART model which is a high-level
strategic model and not a detailed passenger-transport model. Therefore, this conclusion must
be seen as indicative and should the road-pricing initiative proceed, would have to be reviewed
using more detailed and accurate methods.





