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1 Introduction

[ SGQa DSG 2SttAy3l2y az2@Ay3a Aad I 22Ayi0 AYAGALI GADS 0eNd Bré Syt Ayeddy {thejead G 2y 1 A (
LI NIHYSNEOP® ¢23FSHKSNE 6SQONB 62NJ Ay3 640K orfisksem thi& supgor theiraspradonstfor lyod Wellyigtod ity R S £ A
looks, feels and functian

We are following a robust process drawing binee key streams of information:

1 feedback received from the people of Wellington through comprehensive public engay
i data collected on current travel patterns and recent trends
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2 Purpose & context
This report summarisebe datathatK & 0SSy O2ff SOGSR T2NJ [ SGQa DSG 2 St fnuglyaby the/progeath@epaftaess. It 2 3 S |
provides multimodal insights in relatioto current travel patterns and recent trends.

This data has been used by the project partrters

1 understand travel patternandnetwork performanceidentify current pressureand issues, informing the Case @range
9 inform the development of a suite of transport modelling tools that will provide infdiometo support decision making

The purpose of this report is to provide a visaatl factuakepresentation of some of the data that has been collected, together with saintige insights that can
be drawn from this data, so that people know what information is being used to support the work that is being undertakies dacisions that are begnmade.

Going forwardsthis data will provide an evidence base that will form the foundation of any case for change and help establish the extistsna&e of any
problems worthy of action.

It should be noted that the data presented inthisreportkep & Sy 1a 2yt e | aStSOiAzy 2F (GKS RIGF GKIFIG KF& o
instances, this data relates one point in time rather than a length of time and should be used and interpreted appropaately,to understand broattavel

patterns and characteristics rather than providing a precise level of detail as this would ignore the fact that day tiedddifywes inherent in a lot of the datasets

that have been collected. Limitations regarding the data and any of the gmmuns used in this report are highlighted where relevant, so that the reader can
understand the confidence that can be placed in the data itself.

The insights in this report are purposefully factual and are not used to support opinions or to identiigresoat this stage in the process.

3 Structure of report
The majority of the data was collected in March 2016, the primary purpose of this data collection exercise being to mfteretbpment of a new suite of
transport models that willbe used to supgdi RSOA &dAA2Y YI1Ay3 |a3a20AFGSR gAGK [SiQa DSG 2SttAay3aaz

I Chapter 4ooks at travel patterns and trends from the Wellington CBD Cordon Survey and Census Journey to Work data

I Chapter Spresens motor vehicle, public transport, pedestrian and cyclist volumes along selected corridors heading towards the Wellington CBD

1 Chapter 6uses modelleanotor vehicleand public transport volumes from transport models to provide a very high \esehl represntation of traffic volumes
and public transport volumes along all major roads and public transport routes in Wellington City

I Chapter 7uses traffic count data, PT patronage data and PT boardings / alighting data from the Real Time Passenger InfortretvwBrk tshow how
light vehicle and heavy vehiclasffic volumes, pedestrian volumes and public transport boardings / alightings vary by time of day

I Chapter8 presents travel speeds and travel speed variabilityafselection of routes on theoad network, with the data obtained from a network of Bluetooth
detectors that are operational around the cjtyp understand how travel speeds and travel speed variability vary by route and time of day

1 Chapter9 summarises public transport travel times andvel speeds on selected routes and along selected corridors, derived from Real Time Passenger
Information (RTPI) data, to understahdw public transport travel speeds and travel speed variability vary by route and time of day

1 Chapter D presents pedestan travel times for selecteroutes through Wellington CBD, providingiadication ofthe delays that pedestrians are likely to
experience

1 Chapter 1 summarisesveekend public transponpatronagerelative to weekday public transport patronage

1 Chapter 2 shows the number of persons passing through selected surveyed intersections in Wellington CBD, by mode and time ofdéagtetodutine
temporal, spatial and modalifferences in the number of persons on the network

1 Chapter B summarisesonflictsbetween persons trying to cross Vivian Street, Karo Drive and Whitmore Street and persons in cars travelling along ¢hese thre
respective roads



1 Chapter # showsturning movements to / from Vivian Street and Karo Drive to help understand which are thfecaiginnovements that occur on this part of
the network and how traffic patterns and flows change by time of day

I Chapter Blooks at people approaching Wellington from the north on SH1 and leaving Wellington to the north on SH1 to undkeestacationsat whichthey
exit / join the motorway networkand how these travel patterns vary by time of day and direction

I Chapter B uses Automated Number Plate Recognition (ANPR) data to track vehicles through the network and better unttezstautds that vehids take
through the network

1 Chapter I presents informatiorrelating to the modal share of trips to / from Wellington International Airport and the prapordf vehicles on Cobham Drive
that are travelling to / from the airport

1 Chapterl8 presents result$rom capacity and queue length surveys undertaken at selected locations on the network to better understand queue duration

1 Chapter 19resents a series of figures showing heavy commercial vehicles (tricks) on the network, in both absolute numbergpartkatage of total
vehicles, to understand how HCV volunoesthe networkvaryboth spatially and temporally

1 Chapter 206summarises crash statistics, by mode, obtained from the NZTA Crash Analysis(Sys$gmd focussing on Wellington CBD

Data from anumber of different sources is presented in this report.
Unless otherwise stated, the following conventions apply to the data:

data presented relates to Mainc2016 unless otherwise stated

data relates to persons, as opposed to ighds, unless otherwisgtated
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the following factors (obtained from survey dag&nd researcf) are used to convert the number of motor vehicles to the number of motor vehicle occupants

1.35 (AMpeak), 1.40 (Intepeak), 1.35 (PM peak), 1.8&dekend)
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! http://www.gw.govt.nz/assets/WellingtorCordondata-report-2016.pdf
2 http://www.pinnacleresearch.co.nz/research/survey/vehicle_occupancy.pdf



4 Travel patterns and trends
This section of the report presents analysis of historic trends in relationderstand travel patterns and characteristics.

The data comes from a number of sources aaders a range of time periods:

1 Wellington CBD cordon surveynulti-modal (motor vehicle, PT, pedestrian, cycle) volumetric data spanning the period 2002 to 2016 and covering the AM peak
only between 7am and 9am
1 Census journey to work datamulti-modal(motor vehicle, PT, pedestrian, cycle) analysis of journey to work trips across the region in 2001 and 2013
9 Traffic volume data highway traffic volumes for selected locations on the state highway network in Wellington over the period 2002 to 20i6gcover
weekdays (6am to 8pm) and weekends (6am tnBp
1 Congestion data from two sources:
o the NZ Transport Agency travel time surveys (2003 to 2014) covering selected routes over the AM peak (7am to 9pegk latel PM peak (4pm to
6pm)
0 TomTom annual congdion monitoring data from 2008 to 2015.

4.1 Wellington CBDCordon survey

A series of annual surveys are undertaken primattigng the AM peak (7am to 9gnm March by Greater Wellington Regional Council (public transport patronage
surveys) and Wellington t€icouncil (vehicle occupancy, pedestrian and cyclists surtegsunt the number of persons travellimgbound andcrossing a cordon
around the Wellington CBD.

Thisdata only captures travel patterns during theatively small 7am to 9am time seriexcluding the Inteipeak, PM peak, offeak and the increasingly important
AM prepeak (prior to 7am)therefore any multimodal assessment of change through time will only be able to consider the 7am to 9am time period.

Whilst data presented later in thigport covers the broader AM peak, Intpeak, PM peak and Saturday time periodsg ltimitationsregarding the cordon survey
data should be understood when using and interpreting the data.

Figurel below shove the cordon crossing locations.

Figurel Wellington CBD Cordosurveycrossing locationg motor vehicle occupants, pedestrians, cyclists (left), publiansport passengers (right)
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4.1.1 High level travel patterns and modal share
Figure2 below showghe numberpersonscrossing this cordom March2016 categorised bynode andtheir broad area obrigin (which is defined from the
location at which they cross the cordpn

The areas ifrigure2 correspond to the following:

North ¢ persons originating frorkhandallah, Johnsonville, Northern Suburbs, Hutt Valley, Tawau&dfapiti, Wairarapa
Westg persons originating frorkelburn, Northland, KarqriVadestown

South¢ persons originating fronAro \alley, Berhampore, Island Bay, Newtown

Eastc persons originating frorKilbirnie, Hataitai, Lyall Bay, Miramar

=A =4 -4 A



Figure2 Personscrossing Wellington CBD cordp2016 by mode and area of origin

NORTH
(rest of region)
42,000

. Car occupants

Bus passengers
[ Rail passengers
Il Cyclists Motor vehicle occupantsRail passengefs Bus passengergPedestrian$ Cyclists| Total

Pedestrians North 21,500 15,500 4,000 1,000 500 42,000
South 6,500 0 3,000 3,500 500 13,000
East 7,500 0 3,000 2,000 500 13,000
West 5,500 0 3,000 5,000 500 14,000
41,000 15,500 13,000 11,500 2,000 82,000

EAST
13,000

SOUTH
13,000

The data shows the following:

car occupants account for arous®%of all persons crossing the cordon
rail mode share is greatest (40%pssing the cordofrom the north
busmode share is greatest from the east (30%)

pedestrianmode share is greatest coming in from the west (35%)
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over 82,000 people cross the CBDrdon (inboundevery morningoetween 7am and 9am

In summarymodalshare patternssaries from one area to the next, with the highest bpsdestrian and rail mode shaoecurring in different areas.

4.1.2 Change in cordon crossing volumes through time

The Wellington CBD cordon survey has been undertakery Marchsince 2001The survey:

f represensa snapshot of travel patternsrom one pointin time

9 issubject tovariability causedby road worksone offincidents, weather conditions (particulaily relation tocyclists and pedestrianand generatlay to day

variability

9 does not showvhat changes might be happening outside of the surveyed 7amrtotiae period

Notwithstanding these limitations, the survey dga®videa useful source of historic data that can be used to understand changes in travel patterns

characteristicshroughtime.

Figure3 below summarisethe number ofpersons crossing the Wellington CBD cordon in the AM peak (inbound, 7am to 9am) between 2001 antsk@iis
cumulative cordon crossing volumes by mode (left) and the cordon crossings my mode (right).

Figure3 Number of persons crossing Wellington CBD cordimbound AM peak (7am to 9am), 2001 to 2017
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The data shows thiollowing:

1 the general trendshowsthat the number of persons crossing tl#8BD cordon hascreased between 2@and 2017

0 due to the oneoff nature of this survey, howevehere are variations within this broadend that are likely to be attributable tday to day variability

and other factors such as weather conditions
o there was a dip imotal cordon crossings between 2009 and 2011

®Vehicle occupancy, bus and rail surveys are undertaken on one day only; pedestrian and cycle surveys are undertakehdiarweekywith average values presented in this

report.
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f within the overall trend, the number of motor vehicle occupdnossing the cordon has maintainedeagelydownward trerd between 2000 and 2017, whilst
PT passengers (particularly rail in the last few years) has maintained a largely upward trend
1 persons crossing the cordon on foot or bike have increased, with cyclists numbers having almost doubled (from a relabiaady lo

Tablel below provides further detail, showing for each year between 2001 and 2017 the absolute number of persons crossing tha teedod peak, inbound,
by mode, together with the modal share.

Tablel Persons crossing Wellington CBD cordon, 2001 to720dbound, 7am to 9am, by mode

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Motor vehicle occupants | 44,700 41,400 42,000 42,100 44,000 43,800 39,600 41,600 42,600 39,700 37,900 38,900 39,900 36,800 37,400 41,900 40,900 37,500
Rail passengers 10,600 11,900 11,400 10,600 11,700 11,700 12,500 13,300 12,600 11,200 11,600 12,400 13,400 13,900 14,600 15100 15700 15700
Bus ferry, cable capassengers| 9,800 10,100 10,500 10,600 10,500 10,500 12,100 11,700 11,700 11,400 10,700 12,800 12,800 12,600 12,300 11,700 12,500 13,500
Pedestrians 8700 9,400 9,300 9,100 9,400 10,200 9,200 10,700 10,700 10,000 10,300 8,900 10,500 11,000 11,800 10,900 11,000 10,200

Cyclists 700 1,000 800 900 900 1,000 800 1200 1,200 1500 1600 1,400 1,700 1,700 1,700 2,100 1,900 1,600
Total 44,700 41,400 42,000 42,100 44,000 43,800 39,600 41,600 42,600 39,700 37,900 38900 39,900 36,800 37,400 41,900 40,900 37,500

Motor vehicle occupants (ms) | 59.9% 56.1% 56.7% 57.4% 57.5% 56.8% 53.4% 53.0% 54.1% 53.8% 52.6% 52.2% 51.0% 48.4% 48.1% 51.3% 49.8% 47.8%
Rail passengers (ms) 142% 16.2% 15.4% 14.4% 154% 15.2% 16.9% 16.9% 16.0% 152% 16.0% 16.7% 17.1% 18.3% 18.8% 18.5% 19.1% 20.0%
BRSlen C""(Tfs)capassengers 132% 13.7% 14.2% 145% 13.7% 13.6% 16.3% 14.9% 14.8% 155% 14.8% 17.2% 16.3% 16.6% 15.9% 14.3% 153% 17.2%
Pedestrians (ms) 117% 12.7% 12.6% 12.4% 12.3% 13.2% 12.4% 13.7% 13.6% 13.5% 14.3% 12.0% 13.4% 14.4% 151% 13.3% 13.4% 13.0%
Cyclists (ms) 1.0%  14%  11%  12%  11% 12%  11% 1.6% 15%  2.0% 23%  1.9% 2.2% 23% 21% 26% 23%  2.0%

This information tells us the following:

Car occupant modal share has fallen from around 60% in 20B8low 50%

Rail passenger mode @te has increase from 14% to 20%, whilst bus mode share has increased from 13% to 17% in the most recent survey
Pedestrian mode share has increased from around 12% to 14% ké&&6at(years have been lower due to inclameveather rather than any downward trend)
Cycle mode share has increased from 1% to over 2%

=a =4 -8 -

4.1.3 Comparison of 2001 and 2016 cordon crossing data

Figure4 below provides further detail ansummarises thehange in persons crossing the Wellington CBD cordon in the AM peak between 2001 aby @@dié

ared (left) and modeof travel(right). The percentage figuresn each chartepresent the percentage of total trips crossing the cordon that can be attributed to each
origin area (left) and mode (right).

Figure4 Change impersonscrossingWellington CBD cordor2001to 2016 by origin area (left) andnode of travel (right)
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The data shows the following:

1 between 2001 and 2016, the majority of the growth in persons crossing the CBD cordon can be attributed to people coonmtphénrforthy in 2001, 47% of
peoplecrossing the cordon came in from the north, a figure that has risen to 52% in 2016

1 the number ofmotor vehicle occupantsrossing the cordon hascreased slightipetween 2001 and 201&lthough in percentage times car passengers crossing
the cordon has dcreased from 57% of all crossings (2001) to 50% (2016)

9 PT cordon crossing volumes have increased significantly between 2001 and 2016 (rail growth has been greater than bus growth)

1 pedestrian and cycle cordon crossing volumes have increased significhatlgtier from a relatively low base)

4.1.4 Multi -modal volumes along selected corridors
Thissection goes to a greater level of detail, witlgure5 showing the number of persons crossing the cordon, by mode, at selected locations.

* Persons in cars, light trucks, heavy trucks, taxis, motorcycles
®North, South, East, West as per Figure 2



Figure5 Persons crossing Weigton CBD cordon, inbounddM peak 2016 (7am to 9am) by mode and corridor
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Figure5 shows the following:

I over 15,000 people arrive into Wellington each morning by train

I Aotea Quay, Terrace efamp, Vivian Street and Buckle Street are the busiestbr vehicle occupantrossing points, with between 4,000 and 5,000 persons in
motor vehicles passing these points in the AM peak

9 over half of all persons crossing the cordon on Thorndon Quay and Glenmore Street do so by bus, cycle or on foot

9 the busiestbus corridors; Elizabeth Street (eastern suburbs), Adelaide Road (southern suburbs), Glenmore Street (Karori) and Thorndon Quay (Northern
suburbs)c each transport around 2,000 bus passengers heading towards the CBD between 7am and 9am

Sourced!f e LIN] licensed f8r re-use underithe Creative
Commons Attribution 0! . fence: v F

Figure6 below provides an approximate breakdown of the 15,000 persons arriving into Wellington station in the AM peak (March 2016t lspéines. that the
Hutt Valley (6,000) and Kapiti (6,500k account for the majority of rail passenger arrivals, with the Johnsonville line (1,500) and Wairarapa line (1,00tfigccoun
for the remainder.



Figure6 Number ofrail passengersiriving into Wellington during the morning pak (7am to 9am) by line, March 2016




Figure7 shows the number of inbound cyclists / pedestrians crossing the CBD cordon in March 2016 at all surveyed |dtatibaight of the bar graphs are
proportionate to the number of people observed heading inbound between 7am and 9am at the relevant locations (cyclistpedbhigans = yellow).

Figure7 Pedestrians and cyclists crossing CBD cordon, inbound, AM peak March 2016 (7am to 9am)
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Figure7 shows the following:

9 over 11,000 pedestrians and 2,000 cyclistssrthe Wellington CBD cordon, inbound, in the AM peak
1 Thorndon Quay~400)Adelaide Roa@250) and Oriental Parade (~3@0¢ the busiest cycle corridors into the CBD between 7am and 9am
1 Majoribanks Street (650), Tasman Street (500, Cuba Street G®mnore Street (800) and Murphy Street / Molesworth Street (700) are the crossing points

that see the highest pedestrian volumes

4.2 Census Journey to Work (JTW)
The Census is undertaken every 5 years, the most recent dates being 2001, 2006 dneDP@%8ction of the Census asks people about their journey to work,
obtaining information such as mode of travel, origin (home) and destination (place of,ywook)ding aich source of consistent data that can be used to

understand historic changes in traveltferns.

For the purpose of the analysis presented in this report we have split the region into 6 sectors:

I Wellington eas{Miramar, Hataitai, Lyall Bay, Kilbirnie)

6 Figures are an average over 5 weekdays
"Rescheduled from 2011 due to Christchurch earthquake.



Wellington south(Island Bay, Berhampore, Brooklyn, Newtown, Mt Cook)
Wellington west(Karori, Northland, Wadestown)

Wellington north(Ngaio, Khandallah, Johnsonville, Newlands, Churton Park, Tawa)
Rest of regiorfLower Hutt, Upper Hutt, Porirua, Kapiti, Wairarapa)

I Wellington CBTe Aro, Wellington Central, Thorndon)

= = = =

4.2.1 Analysis of 2013 Census JTW

Figure8 below show2013journey to work trips fromall originswithin the regionto destinations within Wellington Citycategorised by mode The size of each
symbol is proportionate to the numbeif gpurney to work trips made to destinations within a particular area (i.e. 7,500 journeys are made to workplaces in North
Wellington) and the colours correspond to the proportion of trips made by a particular mode (i.e. majority of the 7,5@¥$awrmorkplaces in North Wellington

are made by car).

Figure8 Journey to work tripsfrom all origins within region to destinations within Wellington City, by mode of travel.

Car occupants
Rail passengers
Bus passengers
Cyclists
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| Wellington CBD
1 66,500

Figure8 shows the following:

1 Wellington CBD is the dominant destination for journey to work trips terminating within Wellir@jtyn
1 over half of aljourney to worktrips to Wellington CBD are mad®/ noncar modes (PT 35% , Walking 15%, Cycling 3%, Car 47%)
9 caris the dominant mode of travel for journey to work trips to destinations outside of Wellington CBD, with walking the sesbqmepular mode

Figure9 below showgourneyto work trips by origin sectoGategorised according to whether the journey to work involves a routes that crosses through Wellington
CBD(red) or does not involve a roatthat crosses the CBDie).

Trips thatwould cross the CBD are defined as follows:

1 north Wellington / rest of region to south / east Wellington (and wegsa)
1 west Wellington to south / east Wellington (and vieersa)

Whilst approximate, this approach is considered appropriate for the purpose of identifying at a very high level the nprapertion of journey to work trips that
are likely to involve travel across Wellington CBD (likely routes being the Inner GissByy Waterfront for vehicles and the Golden Mile for public transport).

8 Wellington City = Wellington City Territorialthority; this analysis excludes journeys to work in destinations in other TAs across the region



Figure9 Journey to work trips by origin sectand routing ¢ cross CBD or not crossing CBD
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Figure9 shows the following:

1 only a very small proportion of journey to work trips originating in west Wellin¢tg800) north Wellington(1,500)and the rest of the regio(B,300)involve a
trip through Wellington CBD to their final destination

1 aslightly higher pportion of trips originating from east Wellingtofi,500)and south Wellington(2,500)involve a crossity trip to reach their final destination

1 overall, about 8,000 purneys to workwithin the regioninvolve a trip across Wellington CBDt of over 162,00daily journey to work trips across the region

4.2.2 Comparison of 2001 and 2013 Census JTW

This section compares the 2001 and 2013 Census journey to work data to unddretamicavel patterns have changed through tinvghilst it isacknowledgedhat
the Census only provides a shsipot from one day and was last undertaken 4 years ago, it is the richest, most comprehensive spaticmally consistent
observed datavailale relating towork travel patterns and consequently can provide value in understanding these travel patterns and changes through time.

Origin and destinations
FigurelObelow shows the change in journey to work trigetegorised by the territorial authority (TA) within which the origin (home) and destination (work) of a
particular journey is located.

Figure10Journey to work trips by origin are@eft) and destination TA (right), 2001 ang013
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The origin data shows th#éliere has been a 19,000 increase in journey to work trips within the region between 20@Da8dvith Wellington Cityhaving
accountedfor around 11,000 othis increasewith the rest of the region accounting for the remaining 8,000

Interms of destinations, there has been around a 15,000 increase in persons travelling to work in Wellington City, acooamtngd 80% of the 19,00Acrease
in journey to work trips between 2001 and 2016

Modal share of journey to work trips to destinations in ~ Wellington CBD
Figurellbelow showdhe change ijourney to work trips to Wellington CBD by mode between 2001 and.20h8 percentage figures represent the percentage of
total JTW trips made by a particular mode.

Figurell Journey to work trips towWellington CBD by mode, 2001 ai2@13(mode share in brackets)
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g 10,000 - 2001 2013differences |difference
° Car 31,400 30,800 -600 -29%
o - PT 20,400 25,600 5,200 20%
2001 2013 Walk 8,800 13,400 4,600 34%
. ) . Cycle 1,400 3,000 1,600 53%
W Car Occupants M Public Transport Pedestrians M Cyclists Total 62.000 72 800 10.80d 1594

It shows the following:

1 no growth in car JTW trips to Wellington CBD between 2001 and 2013
1 PT (5200) and active modes (walkidgo00 and cycling 800) account for all@800 additional JTW trips to Wellington CBD between 2001 and 2013
9 in percentage terms, walking and cycling have seen 34% and 53% growth respectively in journey to work trips to Wellington CBD

Modal share of journeys to work to destinations in Wellington City (excluding CBD)
Figurel2below shows changes in journey to work trips to destimagiin Wellington City (excluding Wellington ¢Bipmode between 2001 and 2013. The
percentage figures represent the percentage of total JTW trips made by a particular mode.

Figure12 Journey to work trips tadestinations inWellington City (excluding Wellington CBBYy mode, 2001 to 2018mode share in brackets)
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It shows the following:

1 a 14% growth in journey to work trips to places of work within Wellington City (but excluding Wellington CBD)
I car(2,600, active modes (walking,200 and cycling00) and PT (600) account for the 5,000 increase in journey to work trips
1 in percentage terms, walking and cycling trips have incrétse mostbetween 2001 and 201 3ollowed by PT and car
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9 overall, however, car tpis account for the majoritf75% in 2013)f journey to work trips to destinations in Wellington City (excluding Wellington CBD)

Modal share of journey to work trips to destinationsin ~ Wellington Region (excluding Wellington City and CBD)
Figurel3below shows journey to work trips to destinations in the Wellington region (excluding Welli@ipand Wellingtol€BD)n 2001 and 2013. The
percentage fjures represent the percentage of total JTW trips made by a particular mode.

Figure13Joumey to work trips to destinations in Wellington Region (excluding WellingtGity and Wellington CB] 2001 and 201§mode share in brackets)
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Journey to work trips to destinations in
Wellington Region (excluding Wellington City)

It shows the following:

I an overald% growth in journey to work trips to destinations within Wellington region (excluding Wellingigrb€tween 2001 and 2013
9 car (3,400ncreasg is the only mode that contributes to thisdrease; other modes see slight decreases
1 overall, 86% of journey to work trips to destinations within the Wellington Region (excluding Wellington City and WellBD)csre undertaken by car

Car, PT, pedestrian and cyclist percentage share (modal share) of all journey to work trips
Table2 belowsummarises the changa journey to work trips across the region between 2001 and 2@dgether with the respective modal shares for both years.

Table2 Changen journey to work trips across the Wellington Region, 2001 to 2013, by mode

2001 journey to work trips 2013 journey to work trips
. Percentage
Absolute difference; differencec 2001 to
2001 to 2013 ; Och
Number Modal share Number Modal share
Caroccupant 115,800 71% 121,200 67% 5,400 4%
PT 26,800 16% 32,400 18% 5,600 17%
Pedestrian 17,000 10% 22,600 12% 5,600 25%
Cyclist 4,000 2% 5,800 3% 1,800 31%
Total 163,600 100% 182,000 100% 18,400 10%

Table2 shows the following:

9 journey to work trips have increased by 10% (18,400) between 2001 and 2013
0 caroccupant PT angbedestrian journey to work trips within the region have seen sinilareases in absolute terms
0 in percentage terms, however, caccupanttrips have increase by 4%, PT by 17%madEstrianby 25%
1 cycling trips increased by the greatest amount in percentage te®i®j(from a relatively low base
1 car mode share of journep work trips has decreased from 71% to 67%, with PT, pedestrian and cyclist mode share increasing

Summary of Census journey to work analysi s
Summarising thanalysis presented in this section:

I 60% of the growth in journey to work trips between 2001 and 2i3 associated with trips to destinations in Wellington CB0% associated with destinations in
Wellington City (excluding CBD) and 10% associated with destinations outside of Wellington City

9 all of the net 15% (10,000) growth in journey to work tiipdVellington CBD has been accounted for by PT and active modes

9 the netincrease in journeys to work to other areas of Wellington City (5,000) is split evenly between car and other modes
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9 the small net increase (2,600) in journeys to wisrklestinations otside of Wellington City is entirely accounted for by the private car; there has actually been a
contraction (800) in journeys to work to destinations outside of Wellington City made by other modes

4.2.3 Journey to work trips within Wellington CBD
Whilst the Welington CBD cordon survey data and high level Census journey to work data provides a wealth of information regardingghefmerdnns
entering or passing through the CBD, it does not capture movements within the CBD itself.

When analysed at a highenel of granularityhowever, the Census journey to work data gives us an indication of the number of people who live in the Wellington
CBD and work in Wellington CBD and the mode that they choose for their commute.

Figure14 below shows the number of persons living and working in Wellingtor? (BEID01 and 2013 and the mode that they use to travel to work.

Figure14 Journey towork trips within Wellington CBD, 2001 and 20{®ode share in brackets)
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The data shows the following:

1 the number of persons living and working in the CBD has almost doubled between 2001 and 2013 from around 3,500 to 6,500
1 walking accourdfor the majority (over 80%) of journeys to wonkith PT (7%) and car (7%) accounting for relatively few journey to work trips

4.3 Change in state highway traffic volumes through time

This sectiosummarises changegaffic volumes between 2002 and 2016 for selectedations on the state highway network, as obtained from the NZ Transport
1 3Sy0eQa ¢NIFFAO az2yAid2NRy3a {eaidSYy oca{0od
The specification and coverage of the data that is presented is as follows:

9 represents annual average counted vehicle volumes (cars, kdjiitles, heavy vehicles, buses)
1 isaggregated to amourly level(with further aggregation underten for presentational purposgs

Twoway average daily traffic volume data has been obtained flamp counters embedded in the road. Whilst this providesmatinuous 24/7 flow of data for most
locations, this method can be susceptible to miscounting particularly under low traffic flow conditions and is also deppondertntractors loading the data into
the NZTA TMS database at regular intervals in ordaritican be used for analysis.

Due to these data gaps, data for the following locations / years / months is presented for the purpose of understandiag ichiagds through time.

Petone to Ngauranga (SH2P02 to 2016, average of May and November
Ngauranga Gorge (SH12002 to 2016, average of May and November
Terrace Tunnel2002to 2016, average of May, June, July and September
1 Ruahine Street2011to 2016, average of May to November

=A =4 =4

The data is presented as follows:

1 Average weekday traffic volues (by time period)
1 Average Saturday traffic volumes (10am to 4pm)
I Average Sunday traffic volumes (10am to 4pm)

4.3.1 High level summary of change through time
In order to place the changes in traffic volumes in contéable3 below shows the change in population that has occurred over the period 2002 to 2016:

Table3 Change in Wellington City and regional population, 2001 to 2016

Year 2001 Population 2016 Population Absolute Difference % Difference
Wellington City 164,000 207,000 +43,000 26%
Rest of region 259,000 294,000 +35,000 14%
Wellington Region 423,000 501,000 +78,000 18%

° Defined as Te Aro, Lambton Quay, Thorndon Census area units
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The data shows the following:

|l

T

the population ofWellington City has increased by 43,000 between 2001 and 2016, and has seen a faster rate of increase (26%) than theiogrratpof
increase in population for the rest of the region during the same period (18%)
overall, the regional population hagown by 78,000 (18%) between 2001 and 2016

Table4 below shows changes in traffic volumes between 2002 and 2016 (Petone to Ngauranga, Ngauranga Gorge) and from 2011ra@®I6ifhel, Ruahine
Street), expressed as values, percentagiedihcesand compound annual growth (CAGREr the reported period.

Table4 Two-way traffic volumes at selected state highway locations in Wellington Qjityeekday, Saturday, Sunday

Weekday (6am to midnight) Saturday (10am telpm) Sunday (10am to 4pm)
2002 2016 % diff CAGR 2002 2016 % diff CAGR 2002 2016 % diff CAGR
State H'ghw"’gNE:thagl‘; toNgauranga | 43550 | 41,850 3% 0.2% 16900 | 17,300 2% 0.2% 17400 | 18,950 9% 0.6%
State H'gh"z’t\?’o{b‘:\?:;‘;ra"ga Gorge 40,650 43,050 6% 0.4% 18,100 18,350 1% 0.1% 18,650 20,850 12% 0.7%
2011 2016 % diff CAGR 2011 2016 % diff CAGR 2011 2016 % dliff CAGR
UETEES 40,250 41,350 3% 0.5% 19,200 19,400 1% 0.2% 21,550 22,550 5% 0.9%

(two-way)

R‘gc;”fv :;)'eet 29,750 30,950 4% 0.8% 14,400 14,850 3% 0.6% 16,600 17,350 5% 0.9%

At a high level the data shows the following:

T

=

small decreasin total weekday tweway traffic volumedetween 2002 and 2016 on State Highway 2 and a 6% increase in traffic volumes along SH1 (Ngauranga
Gorge) over the same period

limited growth (3% to 4%) in weekday traffic volumes between 2011 and @0HRuahine Street and Terrace Tunnel between 6am and 9am

little growth in Saturday traffic volumes (10am to 4pm) across all surveyed sites

9% and 12% increases in Sunday traffic volumes on SH2 and SH1 respectively between 2002 and 2016 and a 5P/ inatagdeaific volumes on Ruahine

Street and through the Terrace Tunnel between 2011 and 2016

Table5 below focusses on chiges in weekday traffic Wames,by time of daybetween 2002 and 2016 (Ngauranga Gorge, Petone to Ngaurdagace Tunnel)
and 2.1 to 2016 (Ruahine Streefll volumes relatéo peak direction, expect Ruahine Street which relates to-tvay volumes.

Table5 Peak directionweekdaytraffic volumes at selected state highway locations in Wellington Gitytime of day 2002 to 2016 (except Ruahine Street, 2011 to 2016)

AM Peak Period PM Peak Period
6am to 7am 7am to 9am 9am to 10am Total(c):;m o 3pm to 4pm 4pm to 6pm 6pm to 7pm Totalg 3pm to 7pm
State Highway 2
Petone to Ngauranga 100% -15% -8% 1% 3% -9% -6% -6%
peak direction
(AM = SB, PM = NB)
4.7% -1.1% -0.5% -0.1% 0.2% -0.7% -0.4% -0.4%
State Highway 1 104% -9% 3% 8% 17% 2% -5% 3%
Ngauranga Gorgepeak
direction 4.9% -0.6% 0.2% 0.5% 1.0% 0.1% -0.3% 0.2%
(AM = SB, PM = NB)
65% 0% 16% 15% 14% 1% 10% 6%
Terrace Tunnef peak
direction
(AM = SB, PM = NB) 3.4% 0.0% 1.0% 0.9% 0.8% 0.1% 0.6% 0.4%
24% 7% 5% 9% 0% 0% 0% 0%
Ruahine Street (twovay) 4.4% 1.3% 0.9% 1.7% 0.0% 0.0% 0.0% 0.0%

The data shows the following:

9 traffic volumes during ajpeak periodime sliceson SH2 have declined slightly between 2002 and 2016; the exception is during the AM peak between 6am and
7am where persons travelling in this time period has increasetbbYoand during the PM peak between 3pm and 4pinere there has been a slight 4%
increase in traffic volumes

9 atraffic volumes on SH1 at Ngauranga Gorge in the AM paa& increased by #96 between 2002 and 2016 during the 6am to 7am time period; there is also a
corresponding (smaller)7% increase inorthboundtraffic volumes betweer2002 and 2016 during the 3pm to 4pm period

9 across the 4 hour morning peak and evening peak periods, traffic growth rates for bofhN@ktitanga Gorge) and SH2 (Petone to Ngaurdregajeen 2002
and 2016 have been relatively modest, with the most sigmtiggowth rate (8% or 0.5% per annum) seen on SH1 (Ngauranga Gorge) heading inbound in the
morning peak

1 AM peak traffic volumes through the Terrace Tunnel have increbgdd%between 2@2 and 2016, with the largest increasgbdo) occurring between 6am dn
7amand no increase betweeram and 9artf

1 aong Ruahine StreeM peak traffic volumes have grown by 7% between 7am and 9am but by 24$ during the 6am to 7am period; there has beeh no growt
over this period across the entire 4hr PM peak peftod

'Note, some of this increase will be due to the opening of the k@igr bypass in 2006/07 (nel¢ing in reassignment of traffic from the waterfront) as opposed to organic traffic
growth resulting from an increase in car trips
! Due to the format of the data we are unable to disaggregate the traffic volumes by direction (i.e. NB vs SB)
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Overall,data fromthe 4locations shows that theignificantincreases in traffic volumes through time haween mainly confined to the fringes of the peak periods,
such agluring the 6am to 7am prpeak periodor 3pm to 4pm prepeak period; traffic volumes betweeram and 9am / 4pm to 6pm have remained largely
unchanged or, at a number of locations, decreased between 2002 and 2016.

Table6 below focusses orhanges in weekday traffic volumes, by time of day, between 2002 and 2016 (Ngauranga Gorge, Petone to Ngauranga, Telrace Tunne
and 2.1 to 2016 (Ruahine Street). All volumes relat¢hi® counterpeak direction

Table6 Counterpeak direction weekdayraffic volumes at selected state highway locations in Wellington Gitytime of day, 2002 to 2016 (except Ruahine Street, 2011 to 2016)

AM Peak Period PM Peak Period
6am to 7am 7am to 9am 9am to 10am TOtallf)::]m t© 3pm to 4pm 4pm to 6pm 6pm to 7pm Total¢ 3pm to 7pm
State Highway 2
Gounter pea directon 43% 5% 0% 7% 7% -4% -13% 7%
(AM = NB, PM = SB)
2.4% 0.3% 0.0% 0.5% -0.5% -0.3% -0.9% -0.5%
State Highway 1 80% 15% 5% 17% 9% 2% -4% 2%
Ngauranga Gorgecounter
peak direction 4.0% 1.0% 0.3% 1.1% 0.6% 0.1% -0.3% 0.1%
(AM = NB, PM = SB)
100% 21% 13% 25% 13% 20% 19% 18%
Terrace Tunnei counter
K directi
BN P e 47% 1.3% 0.8% 1.5% 0.8% 1.2% 1.2% 1.1%

Therate of increase in countgueak direction traffic volumes is greater than the rate of increase in peak direction traffic volumes.

The data shows thatontrary to the peak direction, countgreak direction traffic volumes have increased at all locatigitis the exception of SH2, Petone to
Ngauranga, in the PM peak. Similar to the peak direction, the percentage increases in the AM peak are greatest in tRar@goneioeak (though volumes are
relatively low compared to the 7am to 9am peak period).

4.4 Detailed summary of change through time
This section shows changes in traffic profiles by weekday time of day and day of the week.

4.4.1 SH2Zz Petone to Ngauranga
Figurel5below shows changes in traffic volumes through time for weekday time periods (left) and weekday totals, Saturday andig§hot)day (

Figurel5 SH2 Petone to Ngaurangachanges in tweway traffic volumes by time period iad day of week, 2002 to 2016
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Overall there has been a slight decline in average daily weekday traffic volumes between 2002 and 2016, though weekentawdunsen slightly.
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4.4.2 SH1z Ngauranga Gorge
Figurel6 below shows changes in traffic volumes through time for weekday time periods (left) and weekday totals, Saturday andig§htday (

Figure16 SH1 Ngauranga Gorgechanges in tweway traffic volumes by time period and day of week, 2002 to 2016
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Overall there has been a slight increase in SHIvwap weekday and weekend traffic volumes between 2002 and 2016 (the weekend increase is more pronounced).

4.4.3 SH1z Terrace Tunnel
Figurel7 below shows changes in traffic volumes through time for weekday time periods (left) and weekday totals, Saturday andig§hot)day (

Figurel7 SH1Terrace Tunnet changes in tweway traffic volumes by time period and day of week, 2002 to 2016
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Theincreasein average daily traffic volumdsom 2006 to 2007 is primarily due to the opening of the Inner Bitgass in March 2007; from 2009 to 2016, average
daily traffic volumes through the Terrace Tunnel have remained broadly flat.

4.4.4 SH1z Ruahine Street
Figurel8below shows changes in traffic volumes through time for weekday time periods (left) and weekday totals, Saturday andig§ht)day (

Figure18 SH1 Ruahine Streetchanges in tweway traffic volumes by time period and day efeek, 2002 to 2016
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4.5 Variation in traffic volumes by time of day
Figuresl9to Figue 21 below show tweway traffic volumes at selected locatigrobtained from tube count data in March 2016, expressed as a percentage of traffic

volumes observed during the busiest weekday two hoperiod

Figurel9 Weekday two-way traffic volumes, by hour, expressed as percentage of busiest weekday hour

Start time 0:00 1:00 2:00 3:00 400 500 600 700 800 900 10:00 11:00 12:00 13:00 14:00 1500 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00
End time 1:00 200 300 400 500 6:00 7:00 800 900 10:00 11:.00 12:00 13:00 14:00 1500 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00 0:00
Aotea Quay 7% 5% 4% 5%  10% 17% 45% 91% 89% 72% 55% 59% 62% 60% 68% 76% = 96% 100% 74% 45% 35% 31% 24%  15%
Brooklyn Road 5% 3% 2% 2% 3% 7% 25% 77% | 99% | 64% 54% 56% 57% 58% 63% 71% 85%  100% 80% 56% 43% 33% 23% 12%
Glenmore Street 3% 2% 1% 1% 2% 9% 27% 81% | 100% 69% 55% 55% 59% 56% 63% 74% 85% 89% 77% 58% 40% 33% 23%  10%
Hutt Road 3% 2% 2% 2% 3% 8% 29% 84% | 100%| 70% 60% 61% 66% 64% 67% 74% 83% 82% 55% 36% 25% 18% 14% 1%
Oriental Parade 9% 3% 2% 3% 10% 14% 21% 69% | 98% @ 68% 52% 54% 57% 57% 64% 78% | 100% 96% 77% 49% 35% 38% 27%  14%
Ruahine Street 0% 0% 0% 0% 0% 16% 68% 99% 86% 92% 89% 86% 88% 91% 100% 100% 93% 93% 99% 85% 62% 18%  10% 5%
Salamanca Road 7% 4% 2% 3% 4%  10% 28% 71% | 98% 94% 80% 79% 84% 80% 84% 87% 99% 100% 88% 68% 54% 43% 35%  18%
SH2 (Petone to Ngauranga) 61% = 92% 88% 68% 60% 62% 64% 65% 70% 80% | 100% 96% 67%  43%
SH1(Johnsonville to Ngauranga 650% | 94%  84% 66% 58% 58% 61% 62% 70% 80% | 98%  100% 73%  50%
SH1 (Terrace Tunnel) 53%  84% 82% 71% 71% 73% 76% 76% 83%  90%  100% 90% 76%  60%

The weekday comparison shows the following:

T GKI G G§KS YootamwabtdfficQolukheésdsh@nerally found between 4pm and 6pm in the evening
1 there are two notable exceptions:
o Glenmore Street and Hutt Road where the busiest hour is between 8am and 9am
0 Ruahine Street where the busiest hour is actually between 2piidam (equal)
9 Inter-peak twoway traffic volumes are typically between 55% and 65% of traffic volumes in the busiest hour, with the following exceptions
0 Ruahine Streetind Salamanca Road where inrfgrak traffic volumes are between 80% and 95% of thoskeibusiest hour
0 Terrace Tunnel, where Intgreak traffic volumes are 70% to 75% of those in the busiest peak hour
1 AM peak 6am to 7amraffic volumes are
0 between 60% and 65% of busiest hour volumes on SH2 (Petone to Ngauranga) and SH1 (Ngaurangd Gargeaimunnel)
0 around45%of busiest hour volumealong Aotea Quay
0 53%of busiest hour volumethrough the Terrace Tunnel but 68% on Ruahine Street
0 between 20% and 30% of bast hour volumes oall other local road arterials

Figure20 Saturdaytwo-way traffic volumes, by hour, expressed as percentage of busiest weekday hour

Start time 0:00 1:00 2:00 3:00 400 500 600 7:00 800 900 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00

End time 1:00 200 300 400 500 600 7:00 800 900 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00 0:00

Aotea Quay 15% 10% 9% 6% 7% 8% 16% 33% 36% 48% 57% 69% 71% 76% 75% 74% 68% 65% 61% 40% 32% 29% 35%  25%

Brooklyn Road 16% 10% 6% 5% 4% 5% 9%  20% 39% 60% 74% 79% 81% 85% 83% 84% 83% 80% 63% 51% 41% 33% 33% 22%

Glenmore Street 9% 6% 4% 3% 3% 5% 13% 25% 41% 67% 78% 90% 95% 87% 91% 85% 82% 79% 64%  46%  32% 29% 29%  19%

Hutt Road 6% 4% 4% 3% 4% 4% 7% 15% 29% 51% 63% 75% 71% 70% 63% 61% 54%  42% 30% 23% 17% 13% 14%  10%

Oriental Parade 10% 6% 4% 3% 3% 3% 8% 20% 34% 45% 70% 89%  92% 92% 91% 92% 83% 78% 64% 46% 35% 28% 26%  15%

Ruahine Street 26% 16% 7% 9%  18% 18% 30% 53%  75%  88%  102% 98% 93% 99% 98% 99% 94% 97% 79% 58%  43% 37% 34%  23%

Salamanca Road 22% 21% 13% 10% 8% 6%  11% 21% 43% 62% 72% 77% 81% = 99% 74% = 96% 78% 82% 67% 54% 44%  37% 43%  34%
SH2 (Petone to Ngauranga) 18% 29% 40% 53% 61% 68% 72% 72% 70% 67% 67% 63% 51%  36%
SH1 (Johnsonville to Ngaurang 21% 32% 45% 57% 66% 71% 74% 75% 72% 71% 72% 70% 58%  40%
SH1 (Terrace Tunnel) 22% 39% 59% 73% 82% 85% 85% 84% 82% 84% 85% 81% 67%  48%

The Saturdayraffic volumeprofiles showthe following:

1 between 10am and 6pm, Ruahine Street traffic volumes are genetafig to &nd overbetween 10am and 11am) the busiest hour tway traffic volumes
from the AM peak
1 local arterials; Oriental Parade, Brooklyn Road, Glenmore Street, Salamanca &geeérally have twavay traffic volumes between 11am and 5pm that are
between 80% and 95% of busiest weekday hour traffic volumes
0 Glenmore Street and Hutt Road where the busiest hour is between 8am and 9am
0 Ruahine Street where the busiest hour is actually between 2pm and 4pm (equal)
I SH2 (Petone to Ngauranga), SH1 (NgauramggefFand Aotea Quay Saturday traffic volumes during the day range between 60% to 75% of traffic volumes
during the busiest weekday hour
9 Terrace Tunnel weekend traffic volumes are higher, at between 80% and 85% of busiest weekday hour traffic volumes

Figue 21 Sundaytwo-way traffic volumes, by hour, expressed as percentage of busiest weekday hour

Start time 0:00 1:00 2:00 3:00 4:00 5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00
End time 1:00 2:.00 300 400 500 600 7:00 800 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:.00 19:00 20:00 21:00 22:00 23:00 0:00
Aotea Quay 18% 13% 13% 13% 12% 7% 12% 25% 26% 41% 52% 66% 73% 77% 74% T72% 66% 66% 43% 33% 33% 24% 18% 11%
Brooklyn Road 15% 11% 9% 6% 6% 4% 7% 16% 33% 54% 69% 7% 91% 87% 80% 87% 79% 71% 59% 38% 37% 25% 17% 9%
Glenmore Street 13% 7% 6% 3% 2% 3% 8% 16% 31% 54% 73% 82% 95% 89% 90% 86% 82% 80% 58% 42% 39% 25% 17% 8%
Hutt Road 6% 5% 3% 3% 3% 4% 5% 8% 16% 33% 47% 56% 60% 59% 64% 58% 47% 43% 29% 20% 19% 14% 8% 4%
Oriental Parade 12% 7% 6% 5% 4% 4% 6% 14% 26% 49% 64% 80% 87% 90% 96% 92% 88% 72% 59% 43% 34% 33% 24% 14%
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Ruahine Street 19% 10% 7% 8% 17% 14% 20% 32% 54% 7% 94%  104% 102% 98% 101% 102% 101% 98% 85% 67% 61% 5% 1% 1%
Salamanca Road 26% 20% 19% 13% 10% 6% 8% 15% 35% 57% 71% 82% 84% 84% 1% 75% 71% 70% 54% 47%  44% 32% 21% 14%
SH2 (Petone to Ngauranga) 11% 17% 26% 43% 52% 61% 68% 70% 69% 67% 66% 58% 45% 33%
SH1 (Johnsonville to Ngaurang 13% 20% 31% 51% 59% 67% 73% 73% 2% 71% 71% 64% 52% 40%
SH1 (Terrace Tunnel) 14% 23% 39% 61% 75% 82% 88% 85% 81% 83% 83% 79% 64% 49%

TheSunday traffic volume profiles are broadly similar to the Saturday traffic volume profiles with the folldifférgnces:

 On Sundays, traffic volumes start to build up around 1hr later than on Saturdays
I Between 11lam an 5pm, with the exception of 1pm to 2pm,-tmay traffic volumes exceed weekday busiest hour traffic volumes

4.6 Analysis of historic congestion indic ators
Data is presented below from a two souragthe NZ Transport Agency travel time surveys (2003 to 2014) andTéamannual congestion monitoring data from
2008 to 2015.

Whilst it is acknowledged that there are many different ways that congestiobeaneasured and that data from these sources focus only on either a small
LINELR2NIGAZ2Y 2F GKS NBIA2YQa NRBIFR ySGg2N] 6aidNI GdS3A O oNBedzifodess of Tamorkdedicksy SR F 2
they provide an indiation of how congestion has changed through time.

4.6.1 Annual NZ Transport Agency travel time surveys
Figure22 below shows morning peak period (AM), irf@eak period (IP) and afternoon peak period (PM) congestion, together with a composite indicatedayf all
average congestion (measured in seconds delay per kilometre travelled).

This data was obtained fromthie% ¢ NI} yaLR2 NI ! 3SyO0eQa al NODK (NF @St GAYS ada2NWSea (K dta 02 @S NJ
collected manually by cars undertaking a number of journeys on each route during the required time periods. Monitorisgnggtthd was discontinued in 2014.

Figure22 Regional travel time performance network (left) and average congestion (seconds delay/km travelled) by the time of day) (right
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The data shows the following:

1 peak period congestiohas not increased in a linear fashion:
o there was an initial sharp increase in congestion between 2003 and 2005
0 congestion then dropped, remaining at or below 2005 levels until 2013
o there was a further significant increase in congestion between 2013 antl 201
1 between 2008 and 2014:
0 congestion has increased from 26s to 36s per kilometre (AM peak) and 20s to 27s (PM peak)
0 Inter-peak congestion has also increased, but at a slower rate (compared to peak congestion), increasing from 10s to aroukiloh2styeer
o all day congestion has increased from 20s (2008) to 26s per kilometre in 2014
I AM peak congestion is worse the PM peak congestidnchitself is worse than intepeak congestion
9 Average alday congestion is comparable to average PM peak congestion

4.6.2 Tom-Tom congestion indicator

Technology firm ToATom measures congestion across 360 cities worldwide and compiles a congestion index. This measure of congestion idgelskmipet)

0N @St GAYS Rl (iTom deMEy detivb@ dffifalS @sumed 20Y5e fredow) and peak period travel times for a particular route and calculating the
GLISNOSy G 3IS AYyONBI as Ay 2FA NG fof dzyliON yiaSSt a GOSARYDS 30 2Q2RALUIANER/RS éGd2 FNB S

For example, a journey that takes 60 minutes under-ftee corditions but takes 75 minutes during peak periods would have a score of 25% (15 additional minutes
/ 60 minutes freeflow time).
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There are, however, a number of limitations with this methodology:

9 it focusses on differences between peak andp#tk travel imes, so cities where there is a lot ofddly congestiorrould perverselgcore well as there will not
be much difference between peak and-pfak

it only focuses on one mode (car) and looks at vehicles rather than people

it does not account for fact tit the speeds at which roads most effectively move the most traffic can actually be slightly belefleviree

it only uses data from Tofliom devices and could potentially be biased towards major routes and miss people using less congested routes

smaller cites with shorter travel distances can look disproportionately bad. a 60 min journey (frelow conditions) where congestion delays you by an
additional 30 minutes would get a score of 50%, whereas a 15 min journeyfl@iveeonditions) where congesin delays you for an additional 15 minute would
score 100%

= =4 8 -

Whilst these limitations suggest that thedex values themselveshould be used with caution, the same methodology has been used for a number of years (2008
onwards) and the results provide a gbimdicator of congestion trends over the last 10 years within the Wellington Region.

Table7 below shows the TorTom congestion index for Wellingtoretween 2008 and 2018

Table7 TomTom Wellington congestion index, 2008 to 261

Year Congestion index (% increase in travel time at peak periods compared to f
flow
2008 25
2009 26
2010 26
2011 25
2012 25
2013 27
2014 29
2015 30
2016 34

The data shows the following:

9 the congestion index was relatively unchanged between 2008 and 2015, fluctuating between 25% and 26%
1 from 2012, the index gradually rose from 25% to 30% in 2014
9 there was a significant jump in congestion otee last year (2015 and 2016) from 30% to 34%

The data generally reinforces the travel time survey data findings, namely that congestion levels increased in 2013 aftel 20ddmber of relatively flat years.

5 Public Transport Capacity

5.1 Bus network
The Wellington CBD cordon survey (2016) captured 333 buses entering the Golden Mile between 7am and 9am carrying jiii®peppie.

The surveys estimate passenger volumes (seated and standing) on all services passing selegtdtbmaniices cahe matched with reportedbus capacities
(seated and standing) to develop a picture of the volume / capacity ratio of services on certain covklitssit is only a point survey undertaken on a specific day,
therefore representing observations from opeint in time, it provides a valuable source of information regarding bus patronage trends.

Table8 below shows, for each corridor, the number of pens (in both absolute terms and as percentage of total corridor volume) who are travelling on buses
where:

I Seated V/C ratio is greater than 8%@en crossing the CBD cordanlevel above which people started to perceive congestion and might decidenth estan if
seats are available

1 Seated V/C ratio is above 10@%en crossing the CBD cordaneaning that the service is full and that some people are likely to be required to stand

I Total VIC ratio (seated + standing capacity combined) exceedsv@g%crosing the CBD cordoibroadly resulting in 10 or more people

Table8 Summary of bus volumes, capacity and volume / capacity ratios, by corridor, 2016

t SNE2ya 2y &ASNWDAOSE sKSNBX®
Seated V/C ratio greater than 85% Seated V/C ratio greater than 1009  Total V/C ratio greater than 85%
Seated Standing Total % of total Absolute % of total Absolute % of total Absolute % of total
Oriental Parade 300 65 365 18% 215 59% 215 59% 170 47%
Elizabeth Street 1,828 194 2,022 10% 1,348 67% 610 30% 308 15%
Cambridge Terrace 1,901 151 2,052 7% 1,427 70% 1,059 52% 215 10%
Taranaki Street 812 75 887 8% 453 51% 329 37% 57 6%
Willis Street 765 126 891 14% 582 65% 582 65% 289 32%
Salamanca Street 518 30 548 5% 349 64% 186 34% 48 9%
Bowen Street 1,189 357 1,546 23% 1,486 96% 1,384 90% 926 60%
Murphy Street 1,116 64 1,180 5% 600 51% 353 30% 114 10%
Thorndon Quay 2,386 108 2,494 4% 1,190 48% 701 28% 128 5%
Total 10,815 1,170 11,985 10% 7,650 64% 5,419 45% 2,255 19%

12 https://www.tomtom.com/en_gb/trafficindex/city/wellington
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It shows the following:

T

around 1,170 people were observed standing on buses crossing the Wellington CBD cordon; this equates to 10% of totalgsogplée cordon in the AM
peak by bus
around2/3"™ of people travel on services where the seated V/C ratio is greater than 85% on the approach to Wellingtane@&bove which people start to
perceive crowding
around45% of people travel on services where V/C ratios exceed 100% (requiring pesiardpon the approach to Wellington CBD; this figure varies from
one corridor to another
o onThorndon Quay (buses from Johnsonville, Newlands), Murphy Street (buses from Hutt Valley) Elizabeth Street (buses fiaulraber,
Salamanca Street (busesifin Kelburn / Karori) and Taranaki Streleetween 28% and 37% of people travel on services where the V/C ratio exceeds
100% on the approach to Wellington CBD
o the figure is between 50% and 65% for Oriental Parade, Cambridge Terrace and Willis Street famBa0%n Sieet (services from Karori)
over 900 people travel on services from Karori down Bowen Street in the AM peak that have total V/C ratios greater tiraplgbgpthat 10 or more people
would be required to stand on each of the affected sessic

When aggregated across all corridors, the V/C ratio of services crossing the Wellington CBD cordon (inbound) in thesA4%eak i

5.2 Context z rail network
Around 15,000 people currently alight from rail services every weekday morning at Wellingtam $&tiiveen 7am and 9anT.otalavailable seated capacity of
services arriving into Wellington Station during this time period is around 19,000, with total capacity (seated plus stdraatmgnd 31,000.

Whilst this figures show that there is spare capafioth seated andotal) across the network on all lines during the peak period (7am to 9am), some services during
the peak of the peak already operate at capacity and have people standing on arrival at Wellington Station.

Figure230 St 26 aK2¢g GKS LINBPTFAES 2F fAIKIGAYyIEa G 2SttAy3idz2y {dnB.li0aand BD&jtheS Sy
period during which service loadings will be at their highest and people will be most likely to be standing.

Figure23 AM Peak alightings at Wellington Rail Station, 7am to 9am
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6 Highway and Public Transport traffic vo lumes

6.1 Visual representation of highway and public transport traffic volumes
This section presents highway and public transport volumes on the network for the following time periods:

1 AM peakg 7am to 9am
i Inter-peakc average 2hr period between 11am ahpgm
1 PM peak; 4pm to 6pm

The diagrams below are produced from transport models and relate to a288e year

Given that the base data is 4 years old, combined with the fact that in some locations the modelled outputs might vabsé@doreality, he main purpose of
this analysis it provide avisualindication of the busiest locations on tihead and public transport networks during the AM peak, Iaperak and PM peak, as
opposed to providing detailed numbers relating to traffic volumes pumolic transport patronage.

The trafficvolumes area combination opersonsin vehicles(assumed occupantiof 1.35 during AM peak and PM peak, 1.4 during hpteaik)and trucks Rublic
transport volumes only include people.

Figure24 AM peakmotor vehicle occupanvolumes (left) and public transport patronage (right2013 base year
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Figure24 shows the following:

9 motor vehiclevolumesare greatest heading towards Wellington CBD from tioeth, along Aotea Quay inbounthrough Mt Victoria Tunnednd through Te Aro
I PT volumesire greatest heading into Wellington by train and along Golden Mile

Figure25 Inter-peakmotor vehicleoccupantvolumes (left) and public transport patronage (right2013 base year
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Figure25 shows the following:

1 motor vehiclevolumes are greatest on SH1 and Aotea Quay
9 compared to the AM peak, PT volumes are lower acrossvtiwe network

13 http://www.pinnacleresearch.co.nz/research/survey/vehicle_occupancy.pdf
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Figure26 PM peakmotor vehicle occupantolumes (left) and public transport patronage (right2013 base year
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1 PM peak travel patterns generally show the reverse of what is happening in the AM peak
1 highway volumes greatest heading out of Wellington CBD to the north, aloleg Quay outboundMt Victoria Tunneland through Te Aro
1 PT volumes greatest heading out of Wellington by train and along the Golden Mile

ArcGIS Online ©Esri. Allrights rese/vqé‘

Figure26 shows the following:

6.2 Observed motor vehicle traffic volumes for selected links
Figure27 below shows observed highway motor vehicle traffic volumes (eiud buses) for selected links, derived from traffic counts undertaken in March 2016.
The data represents a 2hnie period (AM 7am t@am, Interpeak 12 noon to 2pm, PM peak 4pm to 6pm).

Figure27 Observed motor vehicle traffic volumes for selected links, March 2016

Location Direction AM peak | Inter- peak PM peak
2016 observed motor vehicle traffic volumes

. Eastbound 2500 2500 2900
Mt Victoria tunnel Westbound 3000 2800 2200
SH1 Terrace off ramp Southbound 3500 900 1400
SH1 Terrace Tunnel (Exit to Vivian street) Eastbound 3100 2800 2800
SH1 Terrace Tunnel (Entrance from Karo Drive) Westbound 3800 3300 4700
; i Southbound 1700 900 600
Thorndon Quay (south of Tinakori Road) Northbound 200 300 1300
i Southbound 2400 1400 1200
Hutt Road between Ngaio and Ngauranga (North of Onslow) Northbound 1000 1700 3200
i Southbound 4600 1800 1500
Hutt Road between Ngaio and Aotea (SoutliKeiwharawhara Rd) Northbound 1200 100 2100
; Westbound 1700 1200 1500
Oriental Parade Eastbound 1600 1400 2100
) o Southbound 3900 3800 3900
Kent and Cambridge Terraces (South of Vivian Street) Northbound 1300 1400 1200
Wakefield Street (approach to Taranaki Street) Westbound 3100 2700 3300
Cable Street (outside Te Papa) Eastbound 3400 3000 4100
i Southbound 4000 1900 2200
Aotea Quay (North of Hinemoa Street) Northbound 1400 2100 2000
i Southbound 3600 2300 3000
Waterloo Quay (South of Whitmoi®treet) Northbound 2800 3000 2200
Southbound 3800 2800 4100
Customhouse Quay (South of Hunter Street) Northbound 3300 3100 3900
) i Southbound 1500 1500 1700
Taranaki Street North of Karo Drive Northbound 1200 1000 900
) ) Southbound 1200 1300 1400
Taranaki Street South of Karo Drive Northbound 1300 1100 1200
Victoria Street North of Karo Drive Southbound 1200 1700 2700
; ) Southbound 1200 1400 1300
Adelaide Road South of Basin Reserve Northbound 1900 1900 1900
Willis Street Karo Drive to Vivian Street Northbound 1900 1400 1300
. Northbound 1100 1300 1200
Willis Street Ghuznee street to Manners Street Southbound 300 300 200
SH1 Willis Street to Victoria Street Eastbound 3500 3400 2600
Vivian Street: Victoria Stret Taranaki Street Eastbound 3400 3100 2900
Vivian Street: Tory Street to Cambridge Terrace Eastbound 2700 2500 2500
Karo Drive Arras Tunnel Westbound 3300 3300 3100
Karo Drive: Taranaki Street to Victoria Street Westbound 3800 3600 4000
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7 Traffic profiles at selected locations

This section lookat changes irvehicle(light vehicle and truckspublic transport pedestrian and cycle volumes by time of dayselected locationausing data

obtained from the following sources:

1

=)

automated trafficcounts that were undertaken at selected locations around Wellington City in March@bi$data covers a two week period {o 20"
March, 2016) and has been segmented into weekday data (Monday to Friday) and Saturday data for the purpose ofdisis anal
public transport boarding / alighting data for stops along the Golden Mile, obtained from Electronic Ticket Machine (EDldbed#d in March 2016

rail alightings at Wellington station during the AM peak (7am to 9am) in March 2016

pedestrianvolumes at selected locations, obtained from manual classified video counts undertaken in Marckogetiter with pedestrian volumes along the

Golden Mile and Waterfront obtained from Wellington City Council annual pedestrian surveys undertaken ir2®ach

7.1.1 Light vehicle traffic volume profiles

Figure28 below showslight vehicle (cars, small vans, tax@égcludes truckgraffic profilesby 15 minute period for selected locations on the netwfirkan average

weekday and average Saturday in March 2016

Figure28 Light vehicleprofiles by 15 minute time slice, March 2016, weekdayerageand Saturday
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The data shas the following:

1 weekdayvolumes light vehicles 15min) show a marked peak in the morning (AM peak) and in the afternoon (PM, pdthkugh the size of this peak (relative
to the off-peak) varies from one location to the next
o Aotea Quay, Hutt Road a@riental Parade have pronounced peaks (particularly the AM peak)
0 Mt Victoria Tunnel shows very little variation between peak anebetik two way traffic volumes
the AM peak tends to besharper and shorter, whereas the PM peak is generally longer angdr@ssunced
weekendtwocway traffic volumes are generally higher than corresponding ipesk (9am to 3pm) twavay traffic volumes
at certain locations such Oriental Parade and Glenmore Street, weekenaaydraffic volumes are almost equal to weekdayk@eriod traffic volumes
SH1 sites, Vivian Street and Karo Drive were derived from a different data set (Classified Turn Counts) and hence stood mkd pnly. These two sites
were includedo provide a more complete picture across the network

= =4 -4 2

7.1.2 Heavy commercial vehicle (trucks) profiles
Figure29 below showsheavy commercial vehicle profil&® minute period for selected locations on the network for an average weekday and average Saturday in

March 2016

Figure29 Heavy commercial vehiclprofiles by 15 minute time slice, March 2016, weekday average and Saturday

X
ey Kaiwhafawhara
Aotea Quay
Hutt Road S c 6 VAN A VA4
4 - ‘| | v ok Y \
hartw 70 & (\ V!
c 60 own : g ‘ v
E . 3 | \
5 50 | E N\
w 40 , ¥ 3 g Y S
‘8 A‘ﬁ\ o 7 10 v\ SH avA
g 30 | e ~ : o
= \ A ~
20 r YN N 0300 0600 0900 1200 1500 1800 2100
10 / \ £ ~ ) Time of day
e A e S ~
0300 0600 0900 1200 1500 1800 2100 > ”
Time of day 7/
’ ’
5 ; 2 ’
on e
’
’
Glenmore St
& . Weekday
/" y
©
E Saturday
o ¥
%
x .
3
&
! r "'\\l A ,r\\\\
L ,
0300 0600 0900 1200 1500 1800 2100 Oriental Pde
Time of day
‘\
land g N E
N
\ “
N v
N * 5 4 3
N I » °
N ! : = (Bign
> | / S AAATIN
N | ) = NG
2 - — \?"'L,
0300 0600 0900 1200 1500 1800 2100
v : Time of day
P 7
; ’
f /:
’
o ’
4 { Vivian Street z
’
3 c 7/
£ ’
240 i
& v p
v o 2 ! A Il
- : " 20 A AN\ s ~ 7
: 8 2 WV W o
' v J
Salamanca Rd y = =N ’
== . ’
’ 1
€ 7 /,
& L6 7
o e ’ Roseneath
®
¥ ’ ’
3 7
- ’
AN A d
/,»” VNS 7
K 3
PN N - ’
0300 0600 0900 1200 1500 1800 2100 ’
Time of day ‘
\\ P Ruahine St
> v K -
x \
\ c
£
- S \ é
- o =
- £
- 2 3
a1 Karo Drive & —~——
{ = /
e 60 NN,
Brooklyn Rd T <o 1 ( Do,
w X A N
3 40 0300 0600 0900 1200 1500 1800 2100
)
< § 30 Time of day
: il W\ /-
g A /7 g
3 10 /~ W \N\/\«\ 4
K M L &
o A~ e S 8 AM 1AM M 5PM /.
) L
. -
— — <
0300 0600 0900 1200 1500 1800 2100 2 ; Sourcedfrom the LINZ Data Service and If#ased for re-use underithe Creative
Time of day Commons Attribution 3.0 New Zealand.licence: - " 3 5

24



The data shows the following:

9 the pattern of twoway HCV volumes is fairly similar across all of the selected sites:

o0 weekday volumes average betwe#th ¢ 25 HCVs per 15 minute period during the AM peak and4mak before volumes tail off in the PM peak
0 Saturday volumes are significantly lower, averaging between 5 and 10 HCVs per 15 minute period between around 9am and 6pm

T

7.1.3 PT Boarders and Alight ers along Golden Mile
Figure30below shows buboarders / alighteralong the Golden Mile (Wellington Station to Courtenay Place) by 15 minute

the notable exception durigp weekdays is Aotea Quaywo-way HCV volumes average between 60 and 70, a direct result of port traffic using Aotea Quay

interval from 6am to midnight.

This data is obtaineddm Electronic Ticket Machine (ETM) data that was procefssdtie purpose of validating modelled public transport boardings and alightings

The data captures people using a bus to travel to / from and within the CBD (i.e. Courtenay Place to Wellington Station).

Figure30Busboarders aml alightersat all bus stopsalongthe Golden Mile by 15 minute time period
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The data showse following:

1 thereis a spike in bus aligitsduring the AM peak period between 7.30am and 9.30am, with the 15 minute period from 8:15am to §l89aosiest gver
2,250 alightes).

1 bus boardings / aliglers average around 250/300 ever 15 minutes between around 10am and 2pm, before rising gradually between 2pm and around 4pm to
500 boardings / aligletrs every 15 minutes.

I compared to the AM peak there is a lgg®nounced spike in boaatsin the PM peak between 4pm and 6.30pm, with the 15 minute period between 5pm and
5.15pm the busiest (over 1500 boardings).

1 After 6.30pm the number of boagdstail off from 250 per 15 minute time period towards zero at midhigh

7.1.4 Rail passenger boardings and alightings at Wellington Station

7.1.4.1 AM peak alightings at Wellington Station

Figure 31 below shows the number of people observed exiting WellindRariway &tion on footevery 10 minutes during the AM pelktween 7am and 9am,
obtained from the March 2016 cordon survélhilg it is acknowledged thathis figuremight include persons walking through Wellington station on their way to
work, it is likely that the majority of people observed would have recently alighted from rail services arriving at WeRiaijji@yStation
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Figure 31 Persons existing Wellington Rail Station, 7am to 9am
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The datashows that persons existing the station every 10 minutes rises from around 650 (7am to 7.10am) to around 1400 (8am tpti#:fiddara)noticeable peak
between8:10am and 8:30 am during which over 4,000 people exit the station. Nearly 50% of people exiting the station betweahJ@amadmso between
7.50am and 8.30am.

The survey counted people exiting the station at four main pajntsin eit (towards Bung Street), exit towards underpass / bus station, station ramps (towards
Westpac stadium concourse/ Port) and Platform 9 (towards Westpac car park / BNZ building).

The data shows that5% {7,250) of those people exiting the station in the AM peak do sdhgamain entrance50% (7750) via the subway towards the bus station
/ Molesworth Street / Murphy Street and themaining 5% (500)ia the station ramps to the north or towards the BNZ building.

7.1.4.2 Final destination of persons alighting from rail services at Wellington Station in AM peak
In terms of persons exiting the station towards the underpass, the cordon survey itself is unable to differentiate betagerwadkingn that direction and using
the underpass / exits around the bus station to walkd&stinations nearby and people walking in that direction to take a bus towards their onward destination.

Comprehensive rail surveys were undertaken in 2011 to inform the development of the Wellington Public Transport ModsurVegsesked rail passesg a
range of questions, including thdinal destination (i.e. where they are heading to after alighting from rail services at Wellington station) and the mode ah&tavel
they use to get to this destination.

The surveyshowedthat 90% of persons axting into Wellington by train walk to their final destination, with the remaining 10% taking the bus. If applied to current
peak patronagdigures(15,500 arrivals into Wellington station between 7am and 9am) this would equate to around 1,500 peopiegafigm a train and taking
the bus to reach their final destination.

Figure32below is a map showing the final destination (place of work or stfafy)ersons alighting from rail services at Wellington station in the AM peak,
categorised by mode.

Figure32 Final destination of persons alighting from rail services at Wellington Station, AM peak, 7am to 9am, March 2011

Final Destination - Rail Trips
Egress Mode

e Walk

* Bus

* Bike

* Taxi

Car

It shows thatmost people who alight from rail servicasWellington Railway Station travel relatively short distances to their final destination, with many
destinations clustered around Lambton Quay, the Terrace and the northern part of Willis, Staliéng is the primary mode for these short trips.
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Relatively few people alight from rail services at Wellington Railway Station and travel onwards to destinations soust @n@leaznee Street / Victoria Street. Of
those that do travel further, walking istill the preferred method of travel but taking the bus is more popular than for destinations closer to the station.

7.1.4.3 Passenger traffic at Wellington Station
Figure33 below shows passenger traffic (boardings and alightings combined) at Wellington station for an average weekday, SatStdajegthating FY
2016/2017

Figure33 Average weekday passengaraffic at Wellington $ation (boardings and alightings combined?016/17
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The data shows the following:

a sharp peak in passenger traffic during the AM peak (6,000 to 7,500 persons per hour)

a slightly less pronounced peak in the PM peak (6,000 persons per hour betweeandptpm)

almost twice as much traffic in the PM peak shoulder periods (3pm to 4pm, 6pm to 7pm) compared to the AM peak shoulde(Gasridd 7am, 9am to 10am)
inter-peak passenger traffic averaging between 1,250 and 1,500 persons per hour betweenriddapma(15% to 20%) of peak values

Saturday and Sunday passenger traffic volumes average between 500 and 750 persons per hour between 9am and 7pm

= =4 —a —a -1

Overall,around 95% of passenger traffic (boardings and alightings) at Wellington station during an avesigeeowgs during weekday hours, with Saturday /
Sunday combined only accounting for around 5% of total passenger traffic.

7.1.5 Walking
Figure34 below shavstwo-way pedestrian volumes at selected locations around Wellington CBD.

Data was collected fror@:30am to 9:30am, 11:00am to 2:00pm and 3:30pm to 6:30pm aumiing one weekday in Marc2016 and from 10.30am to 2.30pm on one
Saturday in March 2016The exception is thevaterfront site,where pedestrian volumes agveragedacrossive working dayso capturethe AM peak (7am to
9am) and Inteipeak (noon to 2pm).

Whilst it is accepted that the lack of survey data covering a full 24hr period is a jabiénitation,the data does provide a good indication of how pedestrian
volumes change throughout the day.
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Figure34 Two-way pedestrian volumes at selected locations in Wellington CBD, weekdays and Saturdays
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The datashows thefollowing:

1

Featherston Street at its intersection with Whitmore Strlaas thehigh pedestrianvolumes during theAM peak and PM peak (up to 600 pedestrians every 15
minutes) due to people walking between Wellington Railway Station / Bus Station anthalésts within the central city

the Lambton Quay / Willis Street site showgh pedestrian volume@ver 700 pedestrians per 15 minute periatl)ring the middle of the da

pedestrian volumesrossing Taranaki Street to / from Courtenay Place increaseliby throughout the weekday but are greater still at weekends, averaging
over 300 pedestrians per 15 minute period

between 200 to 300 people cross Vivian Street every 15 minutes at Cuba Street

the Basin Reserve site (Rugby Street, east of Adelaide w3 a very sharp peak in the morning due to the nearby sclib@dikely that the corresponding
peak in the other direction occurs during the-surveyed period between 2pm and 3.30pm

7.1.6 Pedestrians along Golden Mile
Figure35below shows tweway pedestrian volumes along various sections of the Golden Mile between 12 noon and 2pm on a weekday (average over 5 days),

Saturday and Sunday in March 2016.
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Figure35 Pedestrian volumes along Golden Mile (12 noon to 2pm)

Weekday Saturday

The data shows the following:

On Lambton Quay, pedestrian volumes are generally between 3 and 5 times greater on the western side compared to thédeastern s

Along Willis Street and Manners Mall, volumes are similar on both sides of the road

Along Courtenay Place, pedestrian volumes on the southern side are slightly greater than on the northern side

Peak pedestrianolumes along the western side of Lambton Qpagk at 6,500 during the Intgreak, 5,250 on Saturdays and 4,000 on Sundays

Along Lambton Quay and Willis Street, IApeiak pedestrian volumes are highest followed by Saturday and Sunday

From Cuba Street eastwards towards Courtenay Place, SaturdaydySpedestrian volumes are equal to (and at some locations higher than) corresponding
Inter-peak pedestrian volumes

=A =4 =4 4 -8 4

7.1.7 Pedestrians crossing Quays and along Waterfront
Figure36 below shows tweway pedestrian volumes at 16cations crossing the Quays and at one location along the Watertvetween7am to 9am in the AM
peak andl2 noon and 2pm on a weekday (average over 5 days), Saturday and Sundayhir20A&rc

Figure36 Pedestrian volumesgrossing Quays and along Waterfro(@2 noon to 2pm)

The data shows the following:
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during the AM peak the Bunny Street crossing, connecting Wellington Railway station and the waterftenis the busiest (1,000 pedestrians), with other
crossings seeing pedestrian volumes of between 250 and 500 over the 2hr period

in the Interpeak, the City to Sea Bridge (1,250) is the busiest pedestrian crossing location, followed by Queens Wbxrf\(aring Taylor Street (750) and
Hunter Street (750)

on Saturdays, the City to Sea Bridge is used by 2,250 pedestrians over a two hour period, with Queen Wharf crossirmiestieStinday shows a similar
patterns, with the City to Sea Bridge bgithe busiest crossing location

Waterfront pedestrian volumes (outside of Fergs Kayaks on Queens Wharf) average 1,750 in the AM peak but exceed 4,002berave@md 2pm on both
Saturday and Sunday
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8 Travel speeds and travel speed variability
Across Wellington City, there is a networkBdfietooth detectors thatantrack Bluetoothenabled devices through the netwark

Data was obtained from thnetwork of travel time sensors for the whole of March 20ft6m whichmedian travel time were calculated between selected pairs of
sensors every 15 minute time perid

Whilst Bluetooth systems provide a wealth of data, there are potential limitatioatscan result in some data points being erronedus. someone could travel
along a route bustop off at an intermediate point, such as school dadfy providing an erroneously long travel time).

Fa the purpose of this analysis

i for median travel time to be estimated there have to be a minimum of 5 Bluetooth devices tracked during a patiauiaute period, in order to smooth any
irregularities and erroneous journeys that might be picked

i data has been manually checked to identify and remove any noticeable outliers

Notwithstanding the checking that has been undertaken, Bludtatzita sets cotain a huge amount of data and it is therefore possible that a small number
erroneous data points could be included in the data that is presented, having been missed during the cleaning prodessot dhigitical importance, however, as
the main pupose of the data is to identify broad trends and patterns rather than to estimate precise tiaes and speeds.

Whilst the weekday data is more comprehensive that the Saturday data, by virtue of there being 20 weekdays in March wdtpited toonly 4 Saturdays,
both data sets improve our understand of travel speeds and travel speed variability at both a spatial and temporal level.

The graphs in this section can be interpreted as follows:

9 blue dotsrepresent the median travel speed by 15 minuit@é periodacrossall surveyed days (20 weekdays, 4 weekends)
f reddotsrepresenttheWY S Riftheblue dotsc F 2 NJ SEF YL ST AF GKSNB 6SNB wn YSRALY @I fdzS& NI y3IA,
would belO.

8.1.1 Longer route travel speeds and travel speed variability
Figure37 below shows weekday highway trawgeed and travebpeedvariabilityfor selected longer distance routes.

Figure37 Weekday state highway travedpeeds and travelspeedvariability
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4 There is a minimum threshold of 3 observed Bluetooth devices before a median can be calculated
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The weekday data shows the following:
1 averagetravel speed between Hobson Street overbridge and the eastern portal of Terrace Tunnel (ShelthsHollowing pattern:
0 speeds drop from 80kph prior to 6.30am to between 25kph and 3Gigitveen 6.30am and 9.30am

o they rise slowly back to an average of between 60kph and 80kph during thepieddr(noon to 2pm) before gradually dygipg back to an average
of between 15kph and 20kph in the PM peak

in the PM peak and, to a lesser extent sl peak, there is a high level of day to day travel speeds variabflityexample, on some days average

travel speeds drop back to 20kph or so at 2pm, whilst on other days travel speeds can stay at between 70kph and 80gphtargh
1 between the Brrace Tunnel and Basin reserve

0 average travel speedirop from around 40kph at 6am to 20kph at 8amdremain in the 20kph to 25kph range between 8am and 3pm
o from 3pmto 6pm, average travel speeds drop to a low of less than 1@kjbdre rising again baakp to 30kph at 8pm

o there is relatively little variability in travel speeds between 6am and 2pm but increased travel speed variability betwesmd2@pm
I between the Airport and Basin Reserve

0 average travel speeds drop from 50kph prior to 6.30am to adbless than 20kph between 8.30am and 9am before climbing quickly back to an
average of around 45kph which is maintained till around 2pm

in the PM peak, average travel speeds drop to around 20kph and show significantly more variability than in the AWepeaknhilst speeds are
slow, they are fairly predictable

along Aotea Quay between the Hutt Road overbridge and Waterloo Street, averagespvagds drop from 60pkh to a low of 30kph between 8am and 9am
before rising back to 40kph and staying within #@kph to 50kph range for the remainder of the day

Figure38below shows corresponding weekend tragpked.

Figure38 Weekend state highway travespeeds and travelspeedvariability
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The following can be drawn from the data:
1 in general, average weekend travel speeds on most routes show a similar pattern to comparable weekday travel speeds
I between Hobson Street overbridge and the Terrace Turastern portal
0 averagetravel speedslowly decline from 80kph prior to 9am to 30kph around midday, staying in the 30kph to 40kph range until 5pm
o despite there being relatively few observationseeage travel speeds can vary significantly from one Saturday to the next
1 travel speeds between the Terrace Tunnel and Basin Reserve sit in the 10kph to 15kph range for the majority of the ditese@onmidday and 5pm
9 average travel speeds between thepgort and Basin reserve drop from around 40kph at 10am to between 20kph and 30kph until 2pm
9 travel speeds on Aotea Quay between Hutt Road and Waterloo Street stay in the 60kph to 70kpdif thegeajority of Saturday

8.1.2 Shorter route travel speeds and travel speed variability
Figure39 and Figure40 showinbound travelspeed forselectedshorter routes foboth weekday andbaturdays

Figure39 Weekdayand weekendtravel speeds inner city inbound
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A variety of observations can be mafiem looking at the variousoutes:

Weekday

I Travel speeds on Glenmore Street fiipm an average of 40kph to 50kph throughaunostof the day to between 20kph to 30kph (and occasionally as low as
15kph) for a short period in the AM peak

1 Adelaide Road and Wallace Street average trapekd are relatively low (20kph to 30kph) throughout the day, with the dip in average travel speed in the
PM peak (to around 10kph on both routes) more significant than the slight reduction in average travel speeds in the AM peak

1 Between Murphy Street anillis Street, average travel speeds drop to around 20kph in the AM peak before gradually climbing back up to 60kph in the
Inter-peak beforedroppingagain to around 20kph in the PM peak; this route shows a large amount of day to day travel speettyariabi

Weekend

1 Average travel spedson Wallace Street and Adelaide Road sit in the 20kph to 30kph range whilst average travel speeds on Glenmore Streetrsit betwe
40kph and 50kph

1 Average travel speeds between Murphy Street and Willis Street range fronh 30l4®kph from around 10am to 4pm and show significant variability
throughout the whole day
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Figure40 Weekdayand weekendtravel speeds inner city outbound

I

Weekday - Glemore St - Bowen St to Upland St S8 oy Kai¥ ngfamhare

Average Travel Speed (km/h)

6:00am.  8:00am  10:00a.m 1200pm. 2:00pm. 400pm. 6:00pm.  8:00p.m.

Weekday - SH1 NB - Willis St to May St On-Ramp

Average Travel Speed (km/h)

Weekday - Taranaki St - Wallace St -John 5t SB

Average Travel Speed (km/h)
Average Travel Speed (km/h)

m.  8:00am.  10:00a.m

12:00p.m.  2:00p.m.

4:00p.m.

6:00pm.  8:00p.m

6:00am,  8:00a.m

The data shows the following:

Weekday

10:00am. 12:00pm. 2:00pm.  4:00pm. 6:00pm.  8:00p.m.

1

Travel speeds on Glenmore &t dip from an average of 40kph to 50kph throughout the majority of the ddgst®than 20kph for a short period during the
PM peak

91 average travel speeds on Taranaki Street (20kph to 25kph durieeaki, 10kph to 15kph during peak) are lower than average travel speeds on the parallel
Adelaide Road (30kph to 40kph) although Adelaide Road does appear to have more variable travel@ppadsd to Taranaki Street
1 travel speeds between Willis Street and May Street (SH1) are in the 60kph to 70kph range with the exception being thenfiginpibaly drop sharply to
around 20kph / 30kph between 5pm and 6pm
Weekend
1 As per the weekdaysouthbound average travel speeds on Taranaki Street and lower than southbound average travel speeds on Adelaide Road
i Travel speeds on SH1 (Willis Street to May Street) show a significant amount of day to day variability but generaby=€ikphtto 7@ph range
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