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	Kapiti Station Access Evidence Base



[bookmark: _Toc88733930][bookmark: _Toc27743814]Executive Summary
This note covers stations between Paekakariki and Waikanae and is one of a series of notes that provide information and insights relating to access to stations in the Wellington Region to help stakeholders:

· understand current travel patterns 
· identify opportunities for improving walking and cycling access to stations

Data is presented relating to:

· the number of people living within walking and cycling catchments of stations
· rail boarding and alighting numbers by time of day
· indicative rail capacity by time of day
· the mode used to access stations
· mode share of journey to work trips to Wellington CBD from within station catchments

The key insights from the Kapiti line analysis are as follows:

· around 1.6m rail boardings annually from stations in Kapiti
· around 1,300 boardings in AM peak inbound, with 50% coming from Paraparaumu
· volumes / capacity ratios for services originating from Waikanae exceed 80% between 7:00am and 7:45am once services are south of Plimmerton 
· around 1,000 P&R spaces in Kapiti, with 50% at Paraparaumu
· Waikanae and Paraparaumu station car parks reach 85% of capacity by 7:00am
· relatively few (1,400) people live within a 10 min walk of a station and 13,000 people live within a 10 min cycle of a station on the Kapiti line between Paekakariki and Waikanae
· around 70% of rail passengers access stations in Kapiti by car (as a driver or passenger), with 15% walking and 15% taking a connecting bus 
· within the Kapiti station walking catchments, the rail mode share of journeys to work in Wellington CBD is 85%, with relatively few people driving to the CBD
· Raumati Beach and Waikanae beach have a higher car mode share of JTW trips to Wellington CBD (around 35%) compared to Paraparaumu and Waikanae (nearer 20%)
· relatively few people (less than 50) live within 1km walk of a station in Kapiti and drive to the station, a result of only 8% of rail passengers living within 1km of their origin station
· around 80% of people in Kapiti live within a 10 min walk of a frequency bus service to their nearest station

The opportunities to encourage behaviour change and modal shift can be summarised as follows:

· both Waikanae and Paraparaumu park and ride sites exceed 85% of capacity by 7:15am – this suggests significant informal P&R occurs and / or there is latent demand that could be accommodated if parking supply were greater
· Raumati and Waikanae beach have relatively high car mode share of JTW trips to Wellington CBD relative to other areas in Kapiti – this suggests there is a potential opportunity to investigate improved PT provision between these areas and Paraparaumu / Waikanae stations respectively 
· over 70% of access stations in Kapiti by car whilst over 13,000 people live within 10 minutes cycle of a station – given the flat topography, there is an opportunity to encourage more cycle trips to access stations in Kapiti to potentially free up P&R capacity to encourage model shift from car to PT
· analysis of bus catchment areas shows that 80% of people in Kapiti are within a 10-minute walk of a bus service that provides a frequent connection to nearby stations – opportunities to understand what would encourage people who currently access stations by car to consider taking the bus



Purpose
This note is the first in a series of notes summarising information relating to access to stations in the Wellington Region.
The following insights and data are provided:
· Population within specified distances and walking cycling catchments of stations
· Station boardings/alighting by time of day
· Method of journey to work to Wellington CBD for people within walking/cycling catchments
· Observed access mode split by station and line
· Park and ride (P&R) capacity and occupancy
· Observed station catchments
The purpose of this evidence base is help stakeholders identify opportunities for improving walking and cycling access to stations and to encourage behaviour change.
[bookmark: _Toc88733931]Kapiti line – patronage and capacity
[bookmark: _Toc88733932]Patronage
Table 1 below shows average daily (weekday and weekend) boardings by time period and direction, for each stop, derived from the Automatic Train Counter data (ATC). 
Note the following:
· whilst the ATC data is not 100% accurate, it has been verified against guard counts and should primarily be used to provide an indication of patronage by time of day and to understand differences between stations along the line
· outbound boardings from Wellington station have been estimated based upon outbound alightings at the relevant stations between Waikanae and Paekakariki.
· the time period definitions are as follows:
· AM peak inbound boarding / alighting – people boarding/alighting from services that arrive at Wellington in the AM peak between 7am to 9am (i.e. they will be boarding services between around 6am and 8:30am)
· AM peak outbound boarding – people boarding services from Wellington Station between 7am and 9am
· Inter-peak – boardings and alightings between 11am and 1pm
· PM peak outbound boarding – people boarding services that depart from Wellington between 11am and 1pm
· PM peak outbound alighting – people who alight from services that departed Wellington between 4pm and 6pm
· PM peak inbound boardings and alightings – people boarding/alighting from services departing between 4pm and 6pm.
[bookmark: _Ref78269620]
[bookmark: _Ref88726259]Table 1: Daily boarding inbound and outbound by time of day, weekday and weekend
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Figure 1 provides a graphical representation of the data summarise in Table 1
[bookmark: _Ref77766648]Figure 1: Daily weekday boardings inbound & outbound by time of day
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Table 2 and Figure 2 below show average daily (weekday and weekend) alightings by time period and direction, for each stop, derived from the ATC data. 
As per the previous commentary, inbound alightings at Wellington Station are assumed to be essentially equal to inbound boardings between Waikanae and Paekakariki.
[bookmark: _Ref78796611]Table 2: Daily alighting inbound & outbound by time of day, weekday & weekend 
[image: ]

[bookmark: _Ref78797026]Figure 2: Daily alighting inbound & outbound
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[bookmark: _Toc88733933]Volume/capacity ratio – crowding
Patronage data collected from the automatic train counters has been matched with capacity data (seated capacity) to estimate V/C ratios for services along the corridor and understand whether any crowding exists on the network. 
Table 3 and 4 show the V/C ratio for inbound and outbound services by time and station with the shading indicating the V/C ratio. 
Note that the times relate to departure times from Waikanae (inbound) and departure times from Wellington (outbound).
[bookmark: _Ref78120436]Table 3: Volume/Capacity ratio for inbound morning services by station
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Table 4: V/C ratio for outbound afternoon services by station
[image: ]
The volume/capacity analysis shows:
· The highest passenger volumes and V/C ratios occur inbound during the morning between 6:20am and 6:50am 
· Highest passenger volumes outbound occur between 4:00pm–4:30pm
· In general there are no crowding issues on the Kapiti section – there is sufficient capacity at all times of the day to cater for current demand, however as the services also continue to Porirua stations, additional boardings on this section to add to crowding
[bookmark: _Toc88733934]Park & Ride capacity and utilisation
Table 5 shows P&R capacity matched against daily boarding at three stations on the Kapiti line. 
It shows the following:
· Just under 1000 park & ride spaces available over three stations
· The two largest are at 85% capacity or above by 7:15am
· Across the AM peak, the ratio of P&R spaces to observed boarding is 76%, Waikanae station has the highest ratio (86%)
· [bookmark: _Ref81214828]This data shows the high level of car access and car dependency to access Waikanae and Paraparaumu Stations.
[bookmark: _Ref88726267]Table 5 Park & Ride Capacity, Kapiti section of the Kapiti line
[image: ]
Figure 3 spaces shows that Paraparaumu station and Kapiti Station was at 85% capacity by 6:55am and 7:15am respectively. Paekakariki station was at 85% capacity later, at 7:45am. 

[bookmark: _Ref88127196]Figure 3: Regional Park and Ride facilities and time when these are 85% occupied
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[bookmark: _Toc88733935]Station walk and cycle catchments
The Kapiti section of the Kapiti line runs from Paekakariki north to Waikanae, a length of 17.4 km. The nearest station south of Paekakariki is Pukerua Bay, a distance of 8.4 km away.

The distance between stations:
· Paekakariki to Paraparaumu 9.5 km
· Paraparaumu to Waikanae 7.9 km
The station catchment areas in this report are based on an average walking speed of 4 kph. Walking catchments to stops or stations are a general guide for distances people may be willing to walk to access public transport services:
· 5-minute walk or distance of <= 400m
· 10-minute walk or distance of <= 800m
Cycling catchments are also included, using an assumed cycle speed of 15kph and do not assume any terminal time (i.e. locking up/parking bike):
· 0 – 5 minute cycle or distance of 1.3 km
· 5 – 10 minute cycle or distance of 2.5 km
· 10 – 15 minute cycle or distance of 4 km
Cycling times in this analysis do not take into account relief (uphill and downhill), which is a significant factor in many parts of the Wellington Region.

[bookmark: _Toc88733936]Walking and cycling catchments
The methodology for estimating walking and cycling distance- and time-based catchments, to be used to estimate the number of people within these catchments, was as follows:
· Obtain walking and cycling networks that include pedestrian walkways (in case of walking)
· Run GIS tool to create two types of catchments (distance and time) from each station for cycling and walking
· the assumed walking speed used was 4 kph and assumed cycling speed was 15 kph (note that neither account for terminal times)

The methodology was informed by discussions with WCC around a similar approach that they took to estimate broader catchments around PT stops.  Whilst the WCC approach was more sophisticated, considering gradient and topography, applying the approach across the whole region, whilst robust, would require significant resources.
A pragmatic approach was taken, whereby the Johnsonville line catchment analysis was undertaken using both the WCC method and the simplified GWRC method to understand if there are any material differences between the methodologies.
The two methodologies were compared, this showed that on average 15% more people live within the GW 10-minute catchment compared to the WCC 10-minute catchment. 
The different methodologies don’t fundamentally change the relativities between different station catchments and, in our opinion, will not change any conclusions that might be drawn from this analysis.  
Given the purpose of the station catchment analysis is to provide a high-level evidence base to inform more detailed work, the more simplified methodology is deemed appropriate.

Figure 4, Figure 5 & Figure 6 shows the Kapiti section of the KPL, 5- and 10-minute areas around each station.

[bookmark: _Ref86154973]Figure 4: Kapiti section of KPL walking catchment – 3 stations
[image: ]
Station catchments based upon the following distance bands – up to 1 km, 1–2 km and 2–3 km are shown in Figure 5.

[bookmark: _Ref86155145]Figure 5: Catchments for Kapiti stations, by distance categories
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The cycle catchments are shown in Figure 6 up to 5- and 10-minute cycle (0 to 2.5 km). These catchments encompass most of the residential area surrounding the 3 stations.

[bookmark: _Ref86155163]Figure 6: Cycle catchments for Kapiti stations, by time categories
[image: ]

[bookmark: _Toc88733937]Residents within catchments
Having developed catchments for walking and cycling, the second step was to estimate the population within these catchment areas.
These figures were estimated using the following methodology:
· address points were sourced from Corelogic 
· these were overlaid with the 2018 census data at a meshblock level
· the number of household address points in each meshblock was calculated, with the ‘average occupants’ per household calculated for each address point by dividing the total meshblock population by the number of address points.
This same approach was used to disaggregate other meshblock based variables, such as census journey to work data by mode, to each address point.
Whilst it is accepted that this approach is approximate, for the purpose of this analysis and considering other variables and uncertainty the approach us considered appropriate.
Note that the catchment areas do not account for direction of travel – i.e. someone could be 0.5 km from their nearest station but required to walk in the opposite direction to their direction of travel to access the station, whereas there could be a station down the line (in their direction of travel) that might be technically farther away but more attractive. Therefore, the numbers relating to individual stations should be taken as indicative, with the focus on relativities between different stations alongside the absolute numbers.
Table 6 shows the approximate residential population within different distance bands of the Kapiti section of the Kapiti Line.
[bookmark: _Ref79131877]Table 6: Population within 3 km of a station on the Kapiti section of the KPL
	Station
	Distance Bands
	Total

	
	0-1km
	1-2km
	2-3km
	

	Paekakariki Station
	1,913
	3,717
	1,479
	7,109

	Paraparaumu Station
	1,525
	4,308
	4,690
	10,522

	Waikanae Station
	514
	1,136
	32
	1,683

	Total
	3,952
	9,161
	6,201
	19,314


[bookmark: _Ref77753397]
[bookmark: _Ref84593320]Table 7: Walking and cycling catchment by station
	Station 
	Walk
	Cycle

	
	0-5 Min Walk
	5-10 Min Walk
	Total
	0-5 Min Cycle
	5-10 Min Cycle
	10-15 Min Cycle
	Total

	Waikanae Stn
	134
	495
	629
	2,546
	2,834
	1,772
	7,152

	Paraparaumu Stn
	74
	421
	495
	2,054
	4,120
	10,456
	16,630

	Paekakariki Stn
	42
	178
	220
	621
	859
	198
	1,678

	Total
	250
	1,095
	1,344
	5,221
	7,813
	12,426
	25,460



Table 7 shows that approximately 1,300 people live within a 5- to 10-minute walk (up to 800m) of their closest station.  
There are around 13,000 people within a 10-minute cycle (distance of 2.5 km) to a station on the Kapiti line.
Figure 7 below is taken from the 2017 rail survey report showing the origin (home address) and station (by colour) accessed by the survey respondents. The catchment area for Waikanae is relatively well defined but there is some overlap for Paekakariki and Paraparaumu stations.

[bookmark: _Ref82188813]Figure 7 Station catchment areas for rail survey – Kapiti section
[image: ]

[bookmark: _Toc88733938]Mode share by catchments – JTW data
Journey to work (JTW) data from the 2018 census was analysed to identify commuting patterns and mode share. Within the Kapiti catchment, 50% of trips are internal and 30% are to Wellington CBD. The remainder are to other parts of Wellington City (10%), Hutt City (2%) and Upper Hutt (8%).
Journey to work mode share was calculated for walking catchment areas for those travelling to Wellington CBD, using address point data from JTW data to a meshblock level.
The data, shown in Table 8, refers to commuters within a 10 minute walk catchment of their nearest station.
The commuter catchment analysis shows the following:
· Low commuter numbers within 10 minutes walking
· Rail mode share is similar across all station catchments, from 79%–85%
· No bus users – potential to provide service for those just beyond 10-minute catchment
· Paekakariki has lowest the proportion using rail and therefore highest percentage driving

[bookmark: _Ref77602333]Table 8: Mode share for commute to Wellington CBD – people within 10 minute walking catchment of stations
[image: ]
Mode share to the CBD is also illustrated in Figure 8 showing at an SA2 level[footnoteRef:1] people travelling to work by train or car (either alone or with others).  [1:  Statistical area 2 (SA2) are geographical areas defined by Statistics New Zealand, typically with a population of about 3000 people.] 

Figure 8 shows the mode-share work commute trips to the CBD by SA2. Around 2000 people commute from the Kapiti to the CBD and around 70% is by rail with the remainder by private vehicle. Waikanae West has the highest rail mode share to CBD with 87% and the lowest is Raumati Beach West with 60%.
[bookmark: _Ref77947752]Figure 8: Mode share for JTW to Wellington CBD
[image: ]

[bookmark: _Toc88733939]Access to the station
How people access the train was estimated using the 2017 Rail survey expansion data (GWRC) and older 2011 rail survey.
Table 9 shows the mode share for access to the station from the 2017 rail survey report and this is applied to the daily boardings (Nov 2020) for inbound weekday to estimate access at each of the six stations.
According to the survey, most of rail passengers access the Kapiti section of the KPL by motor vehicle, as driver (53%) or passenger (15%) also by bus (16%) and walking to the station (14%). There are significant access differences between stations: Paekakariki passengers are more likely to walk (44%) and Paraparaumu passengers (25%) more likely to bus compared to the other stations.
[bookmark: _Ref79478549]Table 9: Access to station, inbound weekday
[image: ]

The 2017 Rail Survey analysis looked at mode used to access stations by distance, as shown in Figure 9. This shows access to the station by all survey participants across the regional rail network. 
[bookmark: _Ref78898111]Figure 9: Mode used to access the station by distance to station (KPL)
[image: ]

By combining estimates of how rail users access the station with daily boardings we have estimated number of people accessing the station by car who live within the 1 km catchment, see Table 10.

About 8% of those using a motor vehicle to access the Kapiti line were living less than 1 km or within a 10-minute walk from a station[footnoteRef:2]. This is mainly due to the low population within 1km of the station. Therefore, modal shift from car to walk or cycle access will need to largely focus on people beyond the 1 km catchment. [2:  Rail Survey 2017: Park & Ride Data Note, GWRC; page 14. This analysis was based on the survey data, so any estimates should be treated with caution. As well, patrons who drove did not always access their closest station.] 

[bookmark: _Ref79137888]Table 10: Rail passengers within 1km catchment who access the station by car
[image: ]

The main findings from this analysis are as follows:
· There is a high proportion driving to station where park and ride provision is high (79% driving to Waikanae Station)
· An estimated 8% of rail passengers living in the 1 km catchment drive to the station
· Access to station by people who live outside 1km catchment is mainly by car with some bus access.

Figure 10 shows the home location and access mode to the station for survey participants with the 1km boundary around the station. Of note is the overlap between car and walk access catchments. Both catchments have low numbers within the 1km boundary.

[bookmark: _Ref77947382]Figure 10: 2017 and 2011 Rail survey access to station – Paraparaumu & Waikanae stations
[image: ][image: ]
[bookmark: _Toc88733940]Bus boardings 
Bus boarding and alighting data is sourced from ETM ticketing (Metlink). It has been used as follows:
· To understand the number of boardings and alightings relating to trips to/from the CBD that occur within the 10-minute walking catchments of stations, to understand the level of overlap between bus and rail catchments
· To estimate transfers from bus to rail (and vice versa) using combination of ETM data and survey data.
There were no passengers boarding within the 10 min catchment on bus services inbound to the Wellington CBD. 
Table 11 shows monthly counts of those boarding and alighting in the Waikanae and Paraparaumu area at peak times. Morning arrivals from 6–7am have the highest usage of this ticket type[footnoteRef:3], 4000 boarding a bus within the station area.  [3:  Monthly Plus Ticket: Potential transfers from bus to train can be estimated by Monthly-Plus ticket usage] 




[bookmark: _Ref88139844]Table 11: Monthly bus Boarding’s in Waikanae & Paraparaumu by Monthly plus ticket type
	Hour of Day
	Boarding using monthly plus

	5am
	53

	6am
	2,240

	7am
	2,006

	8am
	276

	9 am
	99

	10 am
	54

	11 am
	59

	12pm
	41

	1 pm
	77

	2 pm
	84

	3 pm
	130

	4 pm
	582

	5 pm
	1,754

	6 pm
	1,850

	7 pm
	240

	8 pm
	123

	9 pm
	51

	 Total
	9,719



Figure 11 shows boardings by bus stop during AM (blue) PM (green) peak. This shows the AM boardings are mostly people transferring from bus to rail and the PM shows bus boardings are mainly at the rail station, transferring people from rail to bus.
Figure 11: Daily bus boardings in Waikanae & Paraparaumu by Monthly plus ticket and bus stop
[image: ]
Figure 12 and Figure 13 show the 10-minute walking catchment areas of bus routes that have a connecting stop with the Paraparaumu or Waikanae Station. The dwellings within this catchment are within a 10-minute walk to a bus stop that can take them to a station. This can be seen as an extension of the 10-minute walking catchment of the station itself via a bus trip.
[bookmark: _Ref85730519]Figure 12: Paraparaumu Station connecting bus catchment
[image: ]

[bookmark: _Ref85730557]Figure 13: Waikanae Station connecting bus catchment
[image: ]

Table 12 shows the populations within each of the catchments for each station, as well as both of them combined (there is no population overlap so dwellings are counted once for the combined services). Around 80% of the Kapiti population is within a 10-minute walk of a bus stop that connects to either of the stations and 70% is within ten minutes of a frequent connecting bus service.
[bookmark: _Ref85730346]Table 12: Connecting Bus Catchment Populations
	Station
	Population within 10 min of all connecting services
	Population within 10 min of frequent connecting services
	Total Kapiti Population

	
	
	
	

	Waikanae
	13,040
	13,040
	43,181

	Paraparaumu
	32,425
	27,081
	43,181

	Combined
	36,054
	30,715
	43,181
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