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1. Executive Summary

Analysis completed recently in relation to the RLA&s assumed that all the
RoONS are completed as programmed along with othesport projects in the

region. Whilst such analysis helps us understamdethd point it does not
reveal how we get there; understanding how we gea future state is as
important as the future state itself. Such undeditey may help inform the

development of other policy measures.

We have been asked questions such as:

* What is the impact of the RONS on the Wellingtoril Ratwork in the
future?

* To what extent will people change mode from raiptivate vehicle?

» |s there anything that can be done to further imerthe performance
of the rail network which might counter act anyeetf?

This report is designed to help answer the first estions, whilst the third is
examined in a separate report. For this analysihawe used the Wellington
Transport Strategy Model (WTSM) to analyse howfitadnd public transport

indicators might change from 2011 to 2031 in theecahere no RoNS projects
are built, and in the case where each anticipatddproject is completed and
opened to traffic. These highway projects include,expected order of

completion:

» the Mackays to Peka Peka Expressway (M2PP),

the Transmission Gully Motorway (TG),

the Peka Peka to Otaki Expressway (PP20),

the Petone to Grenada link road (PG), and

the Ngauranga to Aotea Quay project (NtAQ).

This analysis takes place across twenty yearhioivs the changes that may
occur as each RoNS project is completed. All ottsgrected highway and
public transport projects are assumed to have besrpleted throughout the
analysis (see the list in the appendix).

The analysis is presented for morning peak hol@ A, M-F) in 2011 and
2031" and examines how the following indicators perform:

» trip ends to Wellington City CBD
* vehicle delay

» rail boardings and patronage at key railway station

T All analysis has been completed for 2031 and interpolated to arrive at opening year effects
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» kilometres travelled by road and rail
» traffic volumes and PT patronage levels at selesa@enlines’
» estimated impact on rail fare revenues

Figure 1 below shows a summary of the results fasspnger-kilometres

travelled (PKT), vehicle-kilometres travelled (VK®Bnd vehicle delay for

‘RoONS’ and ‘no RoNS’ scenarios. The report discassach of these and other
related indicators in more detail in the followisgctions.

Figure 1 Percentage change in key transport indicats by RoNS project
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Solid lines indicate the trend identified by WTSNthvout any RoNS projects

between 2011 and 2031. Dotted lines show how tpeagd trend would alter
as each RoNS is completed. Both PKT and delayr@digqied to decline after
TG opens. Vehicle delay further declines once PRGNtAQ projects open to
traffic. The graph shows that each project intelsupe expected trend line as
the network settles to accommodate new infrastractu
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The decline in PKT associated with the openindgiefTransmission Gully
motorway has been understood before, and thisngaart the reason why the
decision to invest in the rail network ahead of W& made. What has not
been so clearly understood is effect of others Rpi§cts on the system.

This information may help to explain growth foretsaasssociated with the
investment in rail scenario 1 (RS1) as part ofRRP. To be explicit, the
positive impacts of RS1 on rail patronage may Haaen greater if it had not
had to counteract the effects of the highway inmesit. Investment which
might be made on the rail network to complementiétmne to Grenada and
the Ngauranga to Aotea Quay projects is consid@radseparate report (see
“Petone to Grenada Analysis in WSTM and WPTM”).

The rest of this report considers the indicatouslimed above, and others in
turn.

2. Trip Ends to CBD

This metric measures the percentage change inaoarpublic transport users
arriving at the CBD during the AM peak two hours.

Figure 2 below shows differences between ‘RoNS’ ‘&lwlRoNS’ trends from
2011 to 2031 as each successive RoNS project ipleted and open to traffic.

Figure 2 Change in trip ends to CBD
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Figure 2 above shows:
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» Public transport trips to Wellington City CBD argpected to be about
21,300 trips in 2031 once the RoONS are open tdidréhe 2011 figure is
about 16,200). Without the RoNS the figure wouldabeut 21,900 trips by
2031.

» There are expected to be about 2500 more tripgiegt&/ellington City
CBD in 2031; about 600 of these can be attributetth¢ completion of the
RONS projects.

Overall the increase in vehicle trips (between ‘Boahd ‘no RONS’ cases) is
larger than the decrease in public transport tijss illustrates that there is a
mode shift from PT to private vehicles.

3. Vehicle Delay

This metric is used to measure the extent to whictorists are delayed by
general congestion on the road. For the purposdbki®fanalysis, delay has
been defined as total vehicle hours deldy€&ijure 3 below shows the change
in total delay from 2011 to 2031 in the ‘no RoN%ise and also after each
RONS project is completed.

Figure 3 Change in total vehicle hours delayed

Delay No RoNS /

——=Delay RONS

35%

30%

25%

20%

15%

10%

TG/PP20

5% 2020

M2PP

0%
2011 31

-5%

-10%

N2AQ
2024

-15%

Figure 3 above shows:

2 Average delay per trip was also calculated but is not included here as the trend was almost identical to total vehicle-hours.
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» Total vehicle-hours delayed increases slightlyradampletion of the first
RONS project, M2PP. There is a tendency for mompleeto make vehicle
trip after M2PP is built but before improvementstlier south come on
stream.

» Vehicle-hours delayed drops slightly after TG anakstically after P2G and
NtAQ are completed, with the 2031 state being lotlwan the 2011 state of
5700 vehicle hours.

* Without the RoNS, delay would be expected to be0208hicle-hours
higher in 2031.

These results show that taken together, the RoNfegis significantly reduce
vehicle delay in the Wellington region, and thastls likely to enable more
private vehicle travel because these trips becamekey.

4. Change in Kilometres Travelled for Car and Public
Transport

This metric examines how far people travel by cat public transport in 2011
and 2031 with and without the RoNS. Figure 4 sholasnge in PT passenger
and car kilometres travelled as each RoN comegen |
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Figure 4 Percentage change in kilometres travelled
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Figure 4 shows that:

» Without the RoNS, both PKT and VKT are expectethtwease. Peak PKT
increases from 271,900 km in 2011 to 404,700 kn2081, while peak
VKT rises from 1.26 million km in 2011 to 1.39 nidh km in 2031.

» The completion of Tranmission Gully impacts the PKid VKT trends
most noticeably.

* Both P2G and NtAQ also interrupt the trend of ilasiag PKT travelled.
With the RoNS complete by 2031, PKT is expectetheoabout 363,200
km, while VKT rises to 1.47 million km.

* The decrease in rail PKT roughly echoes the inerdasVKT as each
RoONS opens.

In summary, this graph shows that the total passekitpmetres travelled for
rail decreases as driving becomes more attractilight of road capacity
upgrades and resulting vehicle travel time saviii@s causes the largest
decrease in PKT as it impacts primarily passenigens Kapiti who generally
travel a longer distance on the rail network.

5. Screenline Analysis

Screenlines have been drawn at various locatior@sscthe transport network
to determine the number of vehicles and publicgpant passengers crossing
them during the morning peak hours. The screenlisesl in the analysis and
corresponding modes include:

1. SH1, Hutt Road, and all railway lines at Kaiwharawnh (excl.
Johnsonville line)
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2. SH2 and Hutt Valley/Melling/Wairarapa railway linesorth of
Ngauranga

3. SH1, Burma Road, the Johnsonville Line and Kapite lat the
Ngauranga Gorge extending west to north of Khaadall

4. SH1, Willowbank/Middleton Road and the Kapiti lirmouth of
Takapu Road

A map of the screenlines is displayed Figure 5 below. Alongside each
screenline is a chart showing how bus patronagkparonage and traffic
changes in the inbound AM peak direction from 2042031 as each RoNS
project is added.
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Figure 5 Regional Screenline Map
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The following observations are made from Figurdéve:

51 Screenline 1 at Kaiwharawhara shows:

* Bus patronage along Hutt Road are expected tordeoler the period
from 1,900 AM peak trips in 2011 to 1,700 vehiaie2031 with slight
increases in patronage resulting from P2G and NtAQ.

* Rail patronage from all lines is expected to inseedrom 8,800 to

11,100 vehicles in 2031, but with declines resglfirom TG, P2G and
NtAQ.
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5.2

5.3

» Car trips across the screenline on Hutt Road antl & expected to
mostly stay flat at 14,300 vehicles in 2011 witbrgases after TG, P2G
and NtAQ. The resulting peak volume in 2031 is expe to be about
15,700 peak trips.

Some traffic from the Hutt Road transfers to treeshighway due to an extra
lane being added on SH1 as part of NtAQ projece Gbnversion of a Hutt

Road traffic lane to a bus lane explains the deabitraffic on Hutt Rd and the

increase in bus patronage.

When P2G is open to traffic the most increase is patronage is on SH1
(coming from SH2 and the Northern Wellington sulsiirbrraffic shifting to
P2G improves travel speeds and bus patronage.

Rail passengers who currently travel from the Hiddley to the city may
favour the bus due to a faster journey time betwEes Esplanade in Petone
and Ngauranga.

Screenline 2 north of Ngauranga interchangarsho

* Bus patronage along SH2 is expected to declinesadte period from
350 AM peak vehicles in 2011 to 260 trips in 203ithwa slight
increase in patronage resulting from P2G.

« Rail patronage from at Screenline 2 is expecteddease from 4,900
to 5,751 vehicles, but with declines resulting frB2G and NtAQ.

» Car trips across the screenline on SH2 are expeotetbcline from
8,800 vehicles in 2011 with a sharp decline aft@GPand small
increase after NtAQ. The resulting peak volume@82is expected to
be 7,400 peak trips.

The Screenline 2 analysis conveys a similar pictor®creenline 1 for bus and
rail, with bus patronage increasing as a resuR2%& and NtAQ (although this
is from a low base). This is the result of fastarrpey times on the SH1 and
SH2 corridors, south of P2G as vehicle traffic iseded away from the

Ngauranga interchange. Whilst P2G removes trafimfSH2 south of Petone,
NtAQ is likely to result in some traffic returning.

Screenline 3 at Ngauranga Gorge and north ahKallah shows:

* Bus patronage along SH1 and Burma Road is expdmedroadly
similar on 2031 compared to 2011.

» Rail patronage from at Screenline 3 is expecteddease from 4,500
to 6,800 trips, but with declines resulting from@and NtAQ.

» Car trips are expected to decline from 10,300 tmp2011 to be about
9,700 peak trips in 2031.

After P2G is open to traffic, those travelling betm the northern suburbs of
Wellington City / Porirua and the Hutt Valley afgl@to bypass the Ngauranga
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5.4

interchange. When NtAQ opens to traffic, trafficuots and bus passengers
both increase at this location, due to the HuttdRgaining a bus priority lane
and SH1 gaining a general traffic lane.

Significant change to traffic and public transpgdtterns in the northern
suburbs also occur after P2G is open to traffigstifx)g motorists are expected
to shift their commuting route from Burma Road tbl1S as SH1 at the
Ngauranga Gorge will experience congestion relief.

Existing train passengers from Johnsonville mayawio driving for the same
reason, which would mean lower patronage on thenshotville line and a
lower overall PT share from the northern suburbghke end, P2G is expected
to shift the current transport equilibrium by mayirail trips to car between
Johnsonville and the CBD, as well as shifting thosetrips to SH1. A similar
shift is expected to occur again with the openihNtAQ.

Screenline 4 south of Takapu Road shows:

* Bus patronage along Willowbank Road is expectedatbover the
period to 2031.

* Rail patronage at Screenline 4 is expected to asadrom 3,900 to
5,300 vehicles, but with declines resulting from @&l P2G.

» Car trips are expected to decline from 6,700 tip&2011 to be 6,100
peak vehicles in 2031 attributable to P2G opening.

At Screenline 4, the opening of P2G to traffic lsadramatic effect on traffic
volumes at this location by redirecting traffic Inoufor the Hutt Valley away
from SH1 and Willowbank to the new P2G link.

Rail Patronage

Some of the individual RoNS projects are shownaweha greater impact on
expected rail patronage than others. Figure 6 bslmws the drop in morning
peak rail boardings after each RoONS project is dddethe no RoNS case,
interrupting the otherwise rising patronage trend.
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Figure 6 Change in total morning peak rail boarding
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Figure 6 above shows that morning peak rail bogslim the Wellington
region are expected to decline after TG is opetnatific and further after P2G
and NtAQ are open to traffic, ending at 17,900 doays in 2031. Without the
RONS, rail boardings would be about 1400 higher.

Figure 7 below shows the patronage changes fomibrming peak period for
selected stations in the Wellington network. Thigpd is a snapshot of 2031
patronage comparing futures where none, some| BO&lS are opened.

Figure 7 2031 AM Peak boarding’s at major Wellingta region railway stations
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Figure 7 shows:
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» Rail passenger boardings at Waikanae, the statighefst north, are
expected to be about 170 lower in the AM Peakr@salt of M2PP and
TG. No other stations are as affected by the ogeoirthose two RONS
projects.

* Porirua, Petone, Paraparaumu and Tawa rail passéogedings are
expected to remain flat until P2G opens then shoallsdeclines.

« Johnsonville boardings decline significantly by 0280 trips after the
opening of P2G to traffic. This is due to fasteurjeey times between
Johnsonville and the CBD through Ngauranga Gorgednyand bus as
congestion is relieved at Ngauranga interchange.

To summarise the opening of TG to traffic affe@d patronage on the outer
parts of the Kapiti line, while the opening of P&Graffic will affect the inner
suburban rail services south of Porirua, PetoneJahdsonville.

Figure 8 below presents the same data in a diffenery and shows the
percentage change in boardings at the same statiotie five RONS projects
are added (in 2031) to the no RoNS case.

Figure 8 Percentage change in AM peak patronage 2031 at major Wellington region
railway stations
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These results shown in Figure 8 are similar te¢ha Figure 7:

* By percentage, Waikanae shows the largest dropsegnger boardings
as a result of M2PP and TG opening to traffic, wotter 20% fewer
boardings.

» Johnsonville also experiences a 19% drop in passergpardings off
the ‘no RoONS’ case, mainly as a result of P2G apgio traffic

* Petone and Tawa lose over 7% of their initial pagees boardings
while Paraparaumu and Porirua lose just 5% of erpepassenger
boarding in the no RoONS case.
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Finally, Figure 9 below shows the impact of the Fobi rail fare revenue,
looking at the change in annual revenue from 2012081 for ‘RoNS’ and ‘no
RONS’ scenarios.

Figure 9 Percentage change in annual rail fare revelie
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Without the RoNS fare revenue would be expectddltow the black trend
line, increasing from $60,500 to $88,500 in the AdbAk, or 46%. With the
RONS, the red trajectory shows revenue being $8@06r in the AM peak.

The changes in rail fare revenue with the RoN®Isstent with the changes
in rail boardings and passenger-kilometres tradellde largest drop is caused
by TG, as this scheme impacts primarily passerfgens Kapiti who travel a
longer distance (and pay a higher fare) on thenetivork. P2G and NtAQ also
have a significant impact with each scheme leatbraglower revenue.

In summary, the Petone to Grenada project has adbroeffect on rail
boardings across the network as a whole, when cadpa TG, where rail
patronage effects are confined to the Kapiti Coast.

7. Conclusions

Based on the analysis of modelling results disalgséhis report, TG and P2G
have the most significant impact on the public $@ort network. Whilst bus

patronage is projected to increase as a resutiroérojects, rail patronage is
shown to decline in all cases.
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With the opening of TG, patronage on the Kapiti eiwill decline most
significantly. The opening of P2G, however, willes@atronage on the
Johnsonville Line and the southern parts of theitkapd Hutt Valley/Melling

Lines impacted the most.

As part of our input to the P2G project we devetbptrategies to support the
rail network or advance existing plans. This magfude:

* increasing the frequency of feeder bus connectimmnailway stations,

« improving the cycling and walking intrastructuretween suburban
areas and stations,

* improving park and ride/kiss and ride facilitiestdtions, and / or

* increasing the frequency of rail services themsel@iacluding new
track infrastructure to support such increasestiquéarly in peak
times).

In addition to public transport, consideration wallso be given to demand
management measures. These include tolling of nefrastructure and
management of parking availability in WellingtontyCCBD.

These issues will be explored in a separate refiRgtone to Grenada Analysis
in WTSM and WPTM.”

PAGE 14 OF 15 EFFECT OF WELLINGTON RONS_FINAL_AUG15



8. Appendix: Planned network improvements included in all
modelled schemes

Basin Reserve Improvements
* Inner City Bypass

*  War Memorial Park

e Mt. Vic Tunnel duplication

» SH58 Grade separation

e PTSS BRT

* WCC Bus Review services

* Regional Rail Plan (RS1)

* Integrated Ticketing
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