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1. Introduction

The Technical Specification outlined a preliminary studies task whose purpose was to
undertake preliminary analyses of the survey data in order to inform a number of
detailed decisions on the form and structure of the model. This report documents this
task.

Itisin three parts.

This main text summarises the main conclusions from each sub-task, with the overdl
conclusions being given at the end of the document.

Appendix A provides tables and figures supporting these conclusions.

Appendix B provides, for reference purposes, the detailed specifications of the
analyses for the individual sub-tasks. As such it gives afuller background to some of
theissues. In particular, fuller discussions are given of Tasks 2.10 and 2.11.

For convenient cross-referencing, so far as possible each report uses identical chapter
headings/numbers and similar sub-headings/numbers.

A few sections are not yet 100% complete (Review of Performance of Present Moddl,

Generalised Cost and Ports & Airports). It isintended that these modifications will be
issued as an addendum to this report at the appropriate time.

SF02030:PRELIMSTUDIESV4.DOC Final PAGE 1
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2. Task 2.1 Review of Performance of
Present Model

The table below contains the observed traffic growth rates across a number of sites on
the urban motorways in Wellington.

m Table 2-1 Observed Traffic Growth Rates (Per Annum) 1992-2001

Site Direction AM Peak Interpeak PM Peak All Day Weekend
SH1-Paremata NBnd 4.9% 1.6% 0.2% 1.6% 2.4%
SBnd 0.8% 1.6% 1.5% 1.7% 2.2%
Total 1.8% 1.6% 0.6% 1.7% 2.3%
SH1-Grenada NBnd 2.4% 3.0% 1.5% 2.9% 3.5%
SBnd 1.3% 3.5% 3.4% 2.9% 3.5%
Total 1.6% 3.2% 2.2% 2.9% 3.5%
SH2-Block Rd NBnd 0.9% 1.7% 0.6% 1.7% 1.7%
SBnd -0.7% 1.4% 1.4% 0.8% 0.6%
Total -0.2% 1.6% 0.9% 1.3% 1.2%
SH2-Ngauranga NBnd 0.6% 1.0% -0.2% 0.8% 1.7%
SBnd -2.0% 1.9% 4.1% 1.7% 2.2%
Total -0.8% 1.4% 1.9% 1.3% 1.9%
Combined NBnd 2.0% 1.4% -0.4% 1.3% 2.1%
SBnd -0.9% 2.6% 4.5% 2.3% 2.6%
Total 0.2% 2.0% 1.7% 1.8% 2.3%
WATS Model NBnd
SBnd
Total 0.2%-0.6%

Overdl traffic has growth has been approximately 1.8% per annum over the 9 years
from 1992 to 2001. This is substantialy higher than that forecast by the current
WTSM at 0.2% for low growth and 0.6% for high growth. Thisincrease is consistent
with the overall population and employment growth rates for the region of 0.6% pa
(see Table 1-3)

However, the observed counts indicated by told in the above table, show that the
observed traffic counts in the peak period (in the direction of most congestion), are
lower, and in fact show negative growth overal. The observed weekend and inter-
peak traffic growth has been substantialy higher and has driven the overal growth
rate. The current model has failed to reproduce this growth, and it is hoped that the
new model, including income and vehicle ownership effects will perform better for the
interpeak and counterpesk directions as well as increase the overall predicted growth
rates.

A number of road projects have been implemented over this period. These include:

O SHL1/Te Moana Road intersection Traffic signals 1999

Kapiti Road/SH1 intersection upgraded to four lane approaches 1997

SH1: Newlands junction installed (approx 1997/98)

Waikanae to Otaihanga four laning 1994

Ewen Bridge four laning 1993/94 - Lower Hutt

SH1: Ngauranga Gorge ATMS in Feb 2001

Gibbons St/SH2 intersection signalised 1992

SH2: Four laning (previoudy two with no passing lanes) between SH58 and
Silverstream bridge (approx 1998)

[y Ry Ay Ny oy

Table 1-2 shows the decrease in the proportion of peak traffic compared to the all day
volumes between 1992 and 2001. Overal the proportion of travel in the two peak
periods has decreased from 31% to 29%. This is a decrease of 9% in total (6%
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northbound and 12% southbound). In genera the largest changes have been at sites
further from the Wellington CBD.

m Table 2-2 Traffic Counts Peak Proportions 1992 to 2001

Site Direction | % In Peak | % In Peak | Change In
1992 2001 Peak
Amount
SH1-Paremata NBnd 25% 22% -15%
SBnd 34% 27% -20%
Total 29% 25% -16%
SH1-Grenada NBnd 28% 26% -T%
SBnd 36% 33% -8%
Total 32% 29% -7%
SH2-Block Rd NBnd 28% 29% 2%
SBnd 32% 27% -15%
Total 30% 28% -7%
SH2-Ngauranga NBnd 31% 30% -4%
SBnd 34% 30% -11%
Total 32% 30% -8%
Combined NBnd 29% 27% -6%
SBnd 34% 30% -12%
Total 31% 29% -9%

m Table 2-3 Employment and Population Growth — 1991 to 2001

Population Trends 1991 Pop 2001 Pop Pop Growth |Employment
PA Growth PA
Kapiti Coast District 35292 42564 1.9% 2.0%
Porirua City 46557 47250 0.1% 0.2%
Upper Hutt City 37068 36657 -0.1% -0.4%
Lower Hutt City 94536 95157 0.1% 0.0%
Wellington City 150435 167169 1.1% 0.9%
Masterton District 22968 22947 0.0% 0.4%
Carterton District 6903 6873 0.0% 0.9%
South Wairarapa 9054 8760 -0.3% 0.7%
District
Total 402813 427377 0.6% 0.6%

Similarly, the modelled growth rate for rail patronage is high compared to that
evidenced from 1996-2001. Overall the rail growth at 2.6% pa is higher than the
WATS high forecast of 2.1% pa, while the morning peak observed growth is
considerably higher at 4.6%.

Talling

Parking Tests

A number of tolling and pricing strategy tests have been undertaken by BAH using the
old WATSM mode. Of particular concern was the performance of the moded in
regards to increased parking in the Central Business Didtrict (CBD).

The old model applied a uniform $5 constant for car drivers to the CBD in the mode

choice model, and was attributed to parking. This charge reduced to $2.50 for car
passengers. In addition this charge is applied to both the inwards and outwards trip.

SF02030:PRELIMSTUDIESV4.DOC Final PAGE 3
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The parking test applied by BAH involved increasing these charges by 50%, or $2.50
for car drivers and $1.25 for car passengers.

Andysis of the parking data from the household survey and inventory data suggest
that the average parking charge is somewhat less than that assumed by BAH. The
table below indicate the average parking charge per trip for both the upper and lower
CBD, as caculated from the available data

m Table 2-4 Average Parking Charges ($)

Purpose Lower CBD Upper CBD
HBW 1.70 2.75
HEB/NHEB 0.59 1.04
Other 0.48 0.96

Assuming these charges are shared equally between the inward and outward trip, and
standard occupancies of 1.17 for HBW, 1.12 for EB and around 1.8 for other
purposes, the implied charge per trip, per occupant in the vehicle are as shown below.

m Table 2-5 Applicable Parking Charges Per occupant Per Trip($)

Purpose Lower CBD Upper CBD
HBW 0.76 1.18
HEB/NHEB 0.26 0.46
Other 0.13 0.27

Thus when comparing the increase applied to parking as specified by BAH against the
actual average charges paid per trip per occupant as observed from the data ranges
from 19 times the average charge (for other purpose trips to the Lower CBD compared
to car driver) to 1 times the average charge (for HBW purpose car passenger trips to
the upper CBD).

Clearly the parking test applied is outside the bounds for which a reasonable result
would be expected. Furthermore, as the estimate of initia parking revenue in the base
runs is overestimated (at approximately $5 per vehicle instead of $1-$2 per vehicle),
the true modelled parking revenue does in fact increase, by approximately 130%. See
the calculation assumptions below.

Base revenue reported = $107,212. Assuming that the true charge is $1 per vehicle
rather than the stated $5, the true revenue should in fact be $21,442 (107212/5). The
test revenue is reported at $105,920, assuming atest charge of $7.50 per vehiclein the
test, with the true charge in fact being $3.50 ($1 base charge + $2.50 increase) thetrue
revenue is $49,429 (105920/7.5 * 3.50). This is with a corresponding increase in
charge of 250% ($3.50-$1 on a base of $1).

SF02030:PRELIMSTUDIESV4.DOC Final PAGE 4
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3. Task 2.2 Initial Tabulations
3.1 Definition of Trip Time

We have a choice of defining the time of atrip as the trip start time, midpoint time or
arrival time.  We could even use the time at the trip production end or the time at the
trip attraction end (implying that it would be the time of arrival at work in the am peak
and the time of departure from work in the pm peak).

While these times are well defined in the household survey, this is not the case for
intercept surveys and counts where al we have is the time of observation.

Aswould be expected the travel peaks occur at different times across the network — it
is particularly noticeable that the am peak is later nearer the CBD.

Much of the theory on the choice of time of travel time is concerned with the notion of
Preferred Arrival Times (PAT) — and the costs associated with ‘schedule delay’
where travel congestion leads to arrival after the PAT. Travellers will depart earlier in
order to minimise the combined disutility of journey time and scheduled delay. Of
course, most of this theory is concerned with the detailed profile of travel within the
peak period rather than the interaction between peak and off-peak travel, which is our
concern.

Were we looking for a highly sophisticated approach to peak spreading — and thereis
much of this under development in the UK for project models — then we would need to
think quite hard about time representation. However, for the purposes of the strategic
model the appropriate compromise seems to be trip midpoint time, which gives the
best estimate of the time the trip is on the regiona transport network.

3.2 Time Period

Key findings from the analysis are as follows.

AM Peak
Rail survey: inbound peak travel is contained within a peak period of 07.15-08.45.

Household survey:

O The HBW peaks are 06.45-09.15 for car and 06.45-08.45 for PT;

o For HBEd a peak period of 07.45-09.00 seems appropriate for PT and car;

Q For both HBEd and HBW, the PT peak ends earlier than the car travel peak, sois
reasonably consistent with the rail survey;

a ThePT time profile for al tripsis consistent with a peak period of 07.15-08.45;

O Thecar time profile for all trip purposes is heavily affected by the rapid build-up
of other trips during the latter part of the 07.00-09.00 period, such that by the end
they account for the magjority of car trips; this has the effect that the period 07.45-
09.15 is the peak of the profile (when other trips have reached their peak levels
to0);

O The Transit and WCC road counts indicate that the typical peak period on the
roads is 07.15-09.30, the time varying by location (e.g. 15 minutes later in the
CBD and city suburbs than outside the city);

SF02030:PRELIMSTUDIESV4.DOC Final PAGE 5
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A peak 2 hour period of 07.15-09.15 (or a 2.5 hour period of 07.00-09.30) appear
appropriate compromises. all HBEd trips are accommodated; some early HBW trips
are lost but this timing picks out the traffic peaks generaly.

PM Peak

Household survey:

0 HBEd has a distinctive peak in the early afternoon period 15.00-16.00, clearly
separate from the HBW peak; there seems to be no value in combining these two
peaks in asingle period as it will not improve the travel representation to mix two
different peaks; therefore we will continue with the usual convention of choosing
the HBW peak;

a For car, both HBW and all trips peak 16.00-18.15;

a For PT, HBW peaks 16.15-18.30 while all purpose trips peak 16.00-18.00;

a Traffic counts peak in the period 16.15-18.15.

In conclusion, an appropriate compromise is a peak period of 16.00-18.00 (or a 2.5
hour period of 16.00-18.30).

2 or 2.5 hour peak

After some discussion, we have agreed that it is important that our choice of pesk
should identify significant traffic peaks in order that WTSM is sensitive to congestion
levels. Although there may be some argumentsin favour of extending the peak period
of 2.5 hours, the consequent dilution of the peak is a greater concern. We also prefer
to use clock hours, as thisis consistent with much of the way the present models and
data are formulated, providing this does not compromise the model specification.

On these arguments our time periods will be:

o am peak: 07.00-09.00 [actually 07.01-09.00]

O interpeak: 09.00-16.00 [actually 09.01-16.00
O pm peak: 16.00-18.00 [actually 16.01-18.00].

3.3 Purpose

Key conclusions on the trip purposes from the tables are:

O The proposed set of trip purposesis generaly confirmed; in particular HBEB and
NHBEB should be combined, both accounting for small proportions of trips,;

O HBSo turns out aso to be a relatively small segment and the tables indicate that
its characteristics are sufficiently similar to HBO to merge them together (smilar
trip lengths and mode shares and reasonable zond correlations).

3.4 Person / Family Structure

Our conclusions are that we should adopt the following segmentation:

0 Infant <5: school starts at 5 for virtually al children (~7.5% population);

O Child 516: at 16 85% are till at school; a 17 many start to work (25%) and
majority have a driving licence (~17.7% of population);

0 Young adult 17-25: from 26, 95% are employed,

O Adult 26-65: retirement commences at 60 for women and 65 for men athough of
course there are early and late retirements in both cases; classification based on
latest retirer in effect;

0 Retired >65.

SF02030:PRELIMSTUDIESV4.DOC Final PAGE 6
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Population, Households and Workforce

Consequent on the above and the andlysis of Task 2.7, the following are the
segmentation, which will be adopted.

We understand that there are 3 non-overlapping definitions of ‘usualy resident’
population:

0 Resdentsin private households

0 Inditutiona residents (i.e. non-private households)

O Overseasvisitors

Overseas visitors will be ignored and not included in the figures. All the following
data should be produced relating to the population in private households — because this
is what we have surveyed. It would be useful to have the same breakdown for the
ingtitutional population but, if this involves any real additional cost, then we would be
content with some less detailed information on ingtitutional populations. The
segmentation required is as follows.

Population classified into:
- infant, age<5
- child, age 5-10 (primary school age)
- child, 11-16
- young adult, age 17-25, in full-time employment
- young adult, age 17-25, in part-time employment
- young adult, age 17-25, other
- adult, age 26-65, in full-time employment
- adult, age 26-65, in part-time employment
- adult, age 26-65, other
- other adult, age >65 in full-time employment
- other adult, age >65 in part-time employment
- other adult, age >65, other

Households classified into:
- 1 adult, full or part time employed
- 1 adult, other
- 2 adults, one or more full or part time employed
- 2 adults, other
- 3+ adults

Adults are persons aged 17 or more.

3.5 Car Availability

Of considerable concern is the mode share data: public transport accounts for 15% of
HBW trips, 18% of HBEd trips, 3.5% of HBSh trips and broadly 2% of al other trips.

Analysis of mode shares by car ownership and captivity indicates that:
O The captive/choice/competition segmentation is the best for HBW trips;

SF02030:PRELIMSTUDIESV4.DOC Final PAGE 7
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a The identification of non-car owning households (i.e. a captive/other
segmentation) is sufficient for the other purposes to distinguish high public
transport shares.

The table below gives arough estimate of the unexpanded sample Sizes.

Mode HBW HBEd HBSh HBSo NHBO BU HBSh
HBO HBSo

HBO
NHBO

Car driver & | 3300 1550 5400 7350 7300 1850 20000

passenger

Public transport | 640 230 230 190 30 50 450

% of PT which | 10% 15% 45% 25% 15% 10% 33%

are captive

For calibration this suggests that:

o HBSh, HBSo, HBO & NHBO will be combined in any mode choice model and
any public transport distribution model; for mode choice it may be possible to
implement purpose-specific mode constants,

O BU public transport trips will be ignored;

0 Weneed to consider HBEd (see Task 2.7).

More detailed anaysis of mode choice by person type aso reveaded that for

‘discretionary’ trips (NHBO+HBO+HBSh+HBS0):

0 In 0 car households, children had a higher public transport mode share, athough
90% of public transport trips were made by adults;

0 In car owning households, young adults and children had a higher public
trangport share and but (older) adults still accounted for amost 50% of PT trips.

It is not expected that we shall be able to reflect these detailed behavioural issuesin
the modedl.

SF02030:PRELIMSTUDIESV4.DOC Final PAGE 8
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4. Task 2.3 Analysis of Parking Data
4.1 Parking Demand

The results are simple and as expected:

o In Wdlington City TLA paid parking is used for HBW, but for a minority of
commuting trips (14%); only in Lower Hutt TLA isthere also use of paid parking
for HBW (6%); for al other TLASIt is zero;

0 In Wadlington City TLA the mgority of commuters pay long term parking fees
(70%), but some pay parking daily; most is paid by the employee (70%), but
some by the employer;

o  Within both Wellington City and Lower Hutt TLAS, the paid parking is mostly in
the city centres; the prevalence of employer-paid parking is high in Wellington
CBD (about 30%);

O There is short term paid parking for other purposes in Wellington City (most
common), Lower Hutt City and Masterton TLAs and little else.

We have aso investigated where people park in Wellington CBD:

o For HBW, EB and Other respectively, 87%, 95% & 85% park in the same zone
astheir destination; over 80% park in the same mesh block;

o For HBW, EB and Other respectively, 96%, 99% & 94% park in the same zone
as their destination or an adjacent zone.

This generally confirms that:

a We should only have interest in long term modelling in Wellington CBD,
although we could aso include Lower Huitt;

Q There seems little justification in refinement to the modelling of parking location:
for the vast majority of trips this is effectively the same as to their destination
location.

4.2 Parking Supply

Data on parking supply (no. of spaces, price) in Wellington CBD has been obtained
from WRC and is summarised in the tables below. We do not propose to develop
similar datafor Lower Hutt City.

Wellington CBD % trips Average parking duration Average parking cost

HBW Other
Parking Type HBW BU Other (Days) BU (hrs)  (hrs) HBW (per day) BU (per hr) Other (per hr)

Upper W. Lower W. Upper W. Lower W. UpperW. Lower W.

residential 2% 15% 1% - - - - - -
public unmetered on street 3% 4% 16%
public unmetered off street 3% 12% 1%
public metered on street 10% 12% 29% 1 1.3 1.2 - - - - - -
paid 25% 20% 21% 12.4 7.8 5.9 28 5.9 2.8
employer 53% 23% 5% - - - - - -
customer 4% 14% 26%
Total 100%  100%  100%
Average parking cost/trip 2.75 1.7 0.8 0.45 0.8 0.4

Average parking costs for each trip purpose are given and these will be used in
generalised cost. It had been intended to consider using long term car parking as a
constraint in the forecasts but according to these statistics there are plentiful spaces
and it seems that parking prices and road congestion are the constraining mechanisms
for HBW car use.

SF02030:PRELIMSTUDIESV4.DOC Final PAGE 9
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Wellington CBD

Parking Capacity (Spaces)

Parking Demand (spaces in 2001)

Parking Type Long Term Short term HBW BU Other
residential - - 268 - 769
public unmetered on street 1,442 575 496 2631 9448
public unmetered off street 0 34 412 643 651
public metered on street 1,241 2,756 1642 4327 16760
paid 10,985 - 4010 2201 12619
employer 12,819 - 8642 3656 2931
customer 2,156 - 717 4178 16397
Total 28,643 3,365 16,188 17,636 59,575
SF02030:PRELIMSTUDIESV4.DOC Final
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5. Task 2.4 Generalised Cost

These generalised costs apply to the mode choice and distribution modelling. For
assignment, routeing parameters representing current best practice in NZ will be tuned
to best reproduce observed routeing patterns.

It is possible that, in the public transport assignment, this may imply different weights
on bus and rail in-vehicle time; if so, these will be carried forward into the other
models.

5.1 Values of Time

The values of time are the latest Transfund perceived values'. The model requires
average values for persons of a particular segment. These values can very by mode,
but only if this reflects some perceived comfort difference. Because the differencesin
the Transfund modal values also encompass differences between the types of people
using each mode, they cannot necessarily be used directly. Note that, apart from trip
purpose, we shall also segment by captive and choice. We need also to consider
crowding, reliability and congestion effects.

The table below documents the proposed values; they incarporate the following

assumptions:

o For each purpose and segment, the values of time are the average for the mode
shares observed in 2002 of car and van/ute driver, car and van/ute passenger and
public transport values of time; walk and cycle trips have been ignored because
they are short distance essentialy local/intrazonal;

O ThePT VoTsassume 10% standing for HBW trips (which al occur in the peaks);

o Congestion and reliability values of time for cars are not included — while they
have been established for evaluation purposes, there are no immediate proposals
for including them in behavioura modelling (or assignment);

o We have combined HBSh, HBSo, HBO and NHBO trips, which have similar
values of time.

Concerning the variations in vaues of time:

a Partfrom EB, the higher HBW values reflect the findings of the recent Transfund
research;

0 HBEd is lower because of the higher public transport usage, to which a lower
VOT applies;

0 Captiveisaso lower because of the higher use of public transport.

m  WTSM Values of Time (cents/min in 2002)

Purpose Segment
Captive Choice/
Competition
EB 36.2 39.2
HBW 10.3 13.6
HBEd 6.5 10.2
Other 8.5 12.1

Note: These values are under review and may change

! For business trips the Transfund values are simply increased by 2001/2 earnings growth of
2.25%; for other purposes, they are also increased by 15%to give market values.
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5.2 Vehicle Driver and Passenger

The generalised cost attributes are time, operating cost, parking charges and tolls:
O The 3 cog itemswill be divided by standard values of time (see table);
0 Operating costs (seetable):

- for non-work travel will refer only to fuel cost but include GST;

- for business car and commercia vehicle (CV) trips, the full operating costs
will be used (with GST assumed to be refunded and therefore excluded);

Q The parking charges attributable to a trip will be factored by 0.5, as these charges
are shared between the in and out-bound trips;

0 Passenger/driver: he approach in London is to divided costs by average car
occupancy so that the cost represents the average cost per person and is directly
comparable with public transport fares; | would prefer this approach, with its
main effect being for shopping and other trips; a table of occupancies is given
below.

m  Operating costs (cents/km) — emboldened figures will be used in WTSM

Purpose

Mode Business Other
Car 30 14.7
LCV 30 19.2
Car and LCV average - 15.0
(non-EB trips)*

MCV 55 215
HCV-I 105 42
HCV-I1I 160 735
Truck average** 105 45

*Based on 6.8% non-EB vans/utes trips in the household survey
**Based on 39% MCV, 26% HCV -1, 35% HCV-Il from WRC classified counts

The formulais thus:

Gen cost = ivt + (parking cost/2 + operating cost + toll)/(VoT* occupancy)

Purpose Occupancy
HBW 117
HBEd 2.18
HBSh 154
HBO (& HBS0) 1.83
NHBO 181
EB 112

5.3 Public Transport Passenger

The generalised cost parameters are in-vehicle time, other time (access, egress &

walking times), interchange, waiting time at boarding and interchange, and fare:

a Thefarewill be divided by standard values of time (see table);

o Other time would be weighted by 2.0 (given that we have gone to some lengths to
get centroid connectors reasonable, | think we can weight the times by 2).

| propose that we use interchange penalties of:
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O 10 minutes for standard interchanges,
Q 8 minutesfor purpose-built interchanges, and
0 5 minutesfor high quality and/or planned interchanges.

These are APT vaues and are compatible with the 510 minute range in the updated
PEM. We may consider tuning these in the base network by seeking to reflect
household and rail survey data on the frequency of interchange.

A review of waiting time factors is given in the tables below, the first giving the
disutility of waiting time and the second the benefits of improving waiting time
(indirectly a measure of the sengitivity of the model to headway differences); the table
includes various formulae;

- ‘Standard’ in which waiting time is half the headway and is multiplied by a
cost factor of 2.0;

- PDFH are disutilities derived from the UK rail passenger demand forecasting
handbook;

- Wardman draws on areview by ITS Leeds;

- BAH isaBooz Allen formulg;

- APT isthat used in the Auckland model 2* (3+0.22* headway);

- PEM isthe that most recently recommended in the PEM;

- WTSM iswhat is recommended for the WTSM 2*(1.5+0.25* headway).

EMME/2 is constrained in the waiting time functions that can be accepted but alinear
formula of a boarding penalty (of 1.5 minutes) and a factor on headways (of 0.25) is
feasble. The WTSM formula seems marginally better than that used in the APT.

The generalised cost formulais thus:

Gen cost = ivt +l*interchange penalty +2*(access and egress time) +
2*B*(1.5+0.25* headway) + fare/VoT

Where:

| number of interchanges

B isnumber of services boarded (=1+1)

Note that walk, car and bus access are not distinguished, all times being
weighted by 2.

Generalised Cost (mins) of Headway

Headway (mins) Standard PDFH Wardman BAH APT PEM WTSM
5 5 5 3 5 8 5 6
10 10 10 6 8 10 7 8
20 20 19 12 14 15 10 13
30 30 25 17 18 19 14 18
40 40 29 22 23 24 18 23
50 50 33 27 27 28 21 28
60 60 36 32 31 32 24 33
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Incremental Benefits of Reducing Headway (mins)
Headway (mins) Standard PDFH  Wardman BAH APT PEM WTSM
5 5 5 3 3 2 2 3
10 10 9 6 6 4 3 5
20 10 6 5 5 4 4 5
30 10 4 5 4 4 4 5
40 10 4 5 4 4 3 5
50 10 3 5 4 4 3 5

Note: the benefit is simply the difference in disutility from the next headway in the table
Eg with Wardman if the headway is reduced from 20 to 10 mins the change in
generalised costs is 6 minutes

5.4 Walk/Cycle Time

When walk/cycle is the main mode, this will be weighted in the model as 1.0 (but this
can be changed if it poses modelling difficulties) — thus we shall use the average
values of time by purpose and segment reported above.
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Task 2.5 Retail Destination Analysis

The findings of the various tabulations of are as follows:

Q

OO0 0O

23% of shopping trips are to the Wellington CBD;

A further 22% are to other mgjor CBDs (e.g. Upper Hutt and Lower Huitt)

The remaining 55% of shopping trips are loca or rural centre shopping trips,

The vast mgjority of tripsto retail centres (87%) are for shopping purposes,

Thetop 10 zones in terms of retail destinations contain 44% of shopping trips, the
top 30 zones covering 70% of trips; al such zones are either in the Wellington or
Hutt CBDs, or in other zones with major shopping centres.

Thus the data are as might be expected. In the trip attraction analysis, there will be the
opportunity to establish whether trip rates to the various levels of shopping centre are
significantly different.
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7. Tasks 2.6 & 2.13 Commercial Travel and
Vehicle Types

7.1 Commercial Travel

Key findings, al as expected:

0 Thereare very few trucks possessed by households (1.4% of the vehicles), while
vans/utes account for 9% of the vehicles;

0 5% of BU trips are by truck, and most (63%) are for pick-up/delivery of goods;

o 13%of BU trips are by company cars, & which 23% are pick-up/delivery of
goods;

O 24% of BU trips are by vang/utes, of which 28% are pick-up/delivery of goods;

Q 48% of BU trips are by private cars, of which 8% are pick-up/delivery of goods.

The major point is the importance of van/utes in business travel.

7.2 Vehicle Types

Our data analysis confirms the importance of commercia vans/utes. Our proposed
modelling approach will therefore distinguish: cars and ‘private vangutes,
commercia vang/utes, trucks (medium and heavy CV<).

The digtinction between the different types of van/ute will be made in the household
survey on the basis of trip purpose and in the road surveys and counts on the basis of
logos on the vehicles. These definitions are not fully compatible but are the best we
have to go on.

Medium and heavy CVswill be modelled as a single separate category (Task 2.11).

Apart from the classified counts, the only information which we have available on
light CVsiswhat is in the commercial travel purpose (EB) in the household survey.
This is too sparse to consider separating cars and light CVs. We shal therefore
develop an EB travel model from the household survey in which cars and light CVs
are combined. Subsequently, we shall use smply matrix factors to split light CVs
from cars and we shall use matrix estimation on the latter to improve the matrix, our
concern being that we are likely to have heavily under sampled light CVs in the
household survey (this implies that light CVs will be forecast in conjunction with
cars).

2 Light CVs being vans/utes.
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7.3 Summary (including minor modes)

Model Modes

Comments

Personal Travel Public transport passenger
School bus passenger
Car driver and passenger

Motorcycle driver and passenger

Expected to be separated out at matrix stage

Taxi passenger Treated as car
Van/ute driver and passenger EB van/ute trips will be separated at the matrix
stage

Taxi driver EB purpose (treated as a car)

Walk and cycle
Commercial Vangdutes (light CVs) Extracted from the personal travel model (EB
Vehicles purpose)

Trucks (other CVs)
Exclusions Truck passenger Not modelled

Charter bus passenger Not modelled in the network

Cable car passenger Only 1 sampled

Externa ferry
Truck driver

Other modes

Tripsincluded as far as terminal

Truck matrix will be taken from elsewhere —
these are atiny subset of truck trips

Mainly air trips

It would also be quite helpful to know about the distribution and extent of school bus
services and how they are planned— to ensure that we can sensibly extract them at the
matrix stage (implying that we would use the public bus networks as a surrogate for
the school bus services and this means that school bus routes must be duplicated by

public bus routes).
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8. Tasks 2.7 & 2.8 Education Modelling,
School Buses, Car Passenger Modelling
and Escorts

8.1 School Survey

The findings of the tabulations are as follows:

o Walk (26% mode share) is used for very short trips;

O Otherwise the dominant mode for shorter distances is car passenger (45% to
school), which only declines for much longer distance access as rail (4%) takes a
significant share;

School bus (13%) is significant for al but the shortest journeys,

Public bus (6%) is a minor mode which caters for short to medium distance
access, losing out to rail beyond this;

Car driver isinsignificant (1%), affecting the last school grade (13) only;

Bicycle is insignificant (2.5%);

20% of children do not go directly home from school;

Up to grade 6 (primary), access distances are every short (average 1.5kms), but
beyond this they progressively increase to 5kms from grade 9;

O Upto grade 6 walk and car passenger are dominant for access.

DO

00D O

The implications are:

O A primary/secondary segmentation seems strongly justified because of trip
lengths and the different patterns of mode usage, with their being little purposein
strong attempts to model the very short primary school education trips (trip
lengths are much higher for secondary;

Q For very short trips (primary) the modes are walk and car passenger;

Q For other trips (secondary) the modes are walk, school bus, public transport
(bug/rail) and car passenger;

0  Worth noting that an aternative split would be at grade 9.

8.2 Household Survey

The main findings of the tabulations are summarised below for work and education
escorts within the household (we cannot identify the purposes of car passengers from
other househol ds).

Asindicated in the tables, the implications are:

0 We propose to reclassify escort trips by the main purpose which created the trip;

o For HBW multiple tours, we propose to amalgamate these to a single HBW trip if
the intermediate stop involves little diversion (for example, over 60% of
intermediate shopping stops were for 5 minutes);

O We propose to classify education escort trips as HBEd but retain the possibility of

Hew Trid gentifying their proportions as this may be of assistance in policy analysis later

on. Driver trip purpose codes Proposed Recodes
Tour Description Trips % HBW Trip 1 Trip 2 Trip 1 Trip 2
6 Home - work, no passengers 1167 75% 1167 HBW - HBW
3 Home - work, with passengers 74 5% 74 HBW - HBW -
48&5 Home - school drop-off - work 65 4% [HBEd] [NHBOJ(1) HBEd NHBO
7 Home - work drop-off - work 35 2% [HBW] [NHBEB](2) HBW NHBO
7 Home - shopping - work 52 3% HBSh/[HBSh] NHBO
7 Home - work pick-up? - work 14 1% [HBO] NHBO/[NHBO]
Home - other escort - work 87 6% [HBO] NHBO/[NHBO]
Educa‘}on Escpit analysis o 34 2% HBER/[HBER] NHRE BANHROL  HBER NHBER
7 Home - other - work 25 2% HBSIMBEIP PNiRBESAY8%)  Proposed Recodes
Tour dESLllpuull TIPS o TP T Y TP T TP
Home - school drop-off - work s 65  22% [HBEd] [INHBO] HBEd' NHBO
4, 127 - 44% HBEd HBEd " HBEd'
%Fozogo B&%"’@%@%‘é&@gm passengers! 99 F|r§%go {HBEd} [[NHBO} PE@E' 18 \hso

although m stage 1S 1S & Journey to work
HBEd! is an identifiable subset of HBEd, comSABMNIR Fiethiriakdimyg! distance to home-final destination distance



SINCLAIR KNIGHT MERZ .l
|

BOeCcQ

8.3 Overall Conclusions

It seems appropriate to deal with primary education trips separately; they are very
short distance, and will this not much impact on the strategic model, and the modes
are walk, car passenger and, for the escort, car driver. We might keep these as fixed
matrices in the model, with a Furness growth technique for forecasting future years.
There seems little point in either a distribution or mode split model. [The dternative
isto leave them as part of the education purpose but ensure that short distance trips are
synthesised accurately.]

Ideally we might consider separating secondary and tertiary trips, but it seems unlikely
that our data samples could support this. At this stage, it is proposed to treat these
trips the same as the other purposes, with the exception of school bus trips.

School bus trips are significant, but it is unhelpful to combine them with other public
transport trips, as these models are not designed to work with transport modes, which
are not available to everyone. In the mode share element of the modelling we will
therefore factor out school bus trips using fixed mode share factors. It will be possible
to amend these in forecasting, if there are reasons to do this, and the mode will then
adjust the remain education trips accordingly.

Finaly, we may want to link driver and passenger trips in the mode share modedl, that
iswe may want to ensure that the trend in car driver (primarily escort) trips reflects the
number of car passengers for this purpose (this is only an approximation of reality —
many tertiary car driver education would not be escorting). In fact, thiswill normally
be the case in this type of model.

As noted above there will be some re-classification of escort trips.

8.4 Model Structure Implications
The following are the suggested model refinements.

Trip productions: trip rates will be generated for primary separate from secondary and
tertiary (in amarginal refinement to the model proposed in the Tech. Spec.).

Trip attractions: will be for secondary and tertiary only.

Distribution, Mode Shares and the Trip Matrices:

o Themode will generaly not include primary education trip matrices; these trips
by mode will be extracted before distribution/mode choice; their total numbers by
mode will be available in 2001 and the trip production model can/could be used
to apply growth factors if needed,;

0 We should check the escort car trips; if, as expected they are mainly intrazonal,
then we can ignore them; if however, there is any doubt on this, then the 2001
HBEd car escort matrix for primary scholars will be growth factored by the trip
production estimates and can be added into the am peak car trip matrix;

0 The secondary/tertiary model includes school bus trips; two options are being
considered:

- Inthefirg, we assume that school buses smply supplement the existing bus
services, providing extra capacity, and they are not distinguished from
scheduled services until we have generated the public transport trip matrix; at
this point matrix factors are applied to remove the estimated school bus users;
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quite how these factors are calculated remains to be worked out — while we
could use the samples to determine the factors it seems likely that they may be
too sparse and some ‘average’ relationships would be better;

- Alternatively, if the above assumptions are unreasonable, then the school bus
trips will be factored out of the trip productions and trip attractions, where
again we may need to smooth the sample proportions data in some way.
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Task 2.9 Weekend Travel

Conclusions:

Q

OO

Saturday and Sunday purpose splits are very similar; compared to weekday:
- very low PT mode shares,

- higher car occupancies

Thereis no evidence of a sharp short peak on either day

Rather there is a constant traffic level through the central period of the day,
starting dightly later on a Sunday:

Saturday 10.00/11.00-17.00/18.00
Sunday: 11.00/12.00-17.00/18.00
probably good enough to choose a common period

in the urban areq, traffic levels are higher on Saturday, but this may not be true
elsewhere

The most notable issue is that HBSh trips tend to peak earlier in the peak period
and HBSo later, a difference more marked on Saturday than Sunday.

HBO trips are uniformly distributed across the peak period

Trip rates by person type look very similar for Saturday and Sunday

Trip lengths:

- HBShtrip lengths are same for both days

- HBSo, HBO & NHBO very much longer trips on Sunday (ca 40-60% longer):
note this fits with higher interurban flows on Sunday and, perhaps, this
partially accounts for the low zona correlations (although it may be just
outliers)

CV lessimportant at the weekend.
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10. Task 2.10 Road Pricing/Tolling

Subject to our testing of the performance of the present model we expect the new
model to be suitable for the strategic appraisal of road user charging with the emphasis
on the effects of road user charging on demand. Such charges will be valued
according to the standard values of time, varying by trip purpose, and a peak-
spreading module will be developed for congestion pricing tests and linked to the time
period factors.

For specific projects, which are to be partially financed by tolls on the new route,
where the toll impacts are principally on vehicle routeing, the unadjusted strategic
model will be much less reliable. However the structure of WTSM, with separate
purpose and vehicle type matrices, will facilitate the use of multi-user assignment
techniques in project models devel oped for this purpose from WTSM.
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11. Task 2.11 Commercial Vehicle Modelling

The approach will be based on applying growth factors to a current year CV matrix.

The 2001 CV matrix (for medium and heavy CV's) will be developed from a number
of data sources using matrix estimation techniques.

O The matrix from the present mode,

0 Classified counts for 1996 and a sample for 2002,

0 Additiond classified counts at major CV generators.

Growth factors will be developed from a trip end model consistent with a number of
studies, replacing the present trip end model, which is less than convincing. Such
models reflect changes in the distribution of population and employment but not the
wider economic and logistics trends. At present it is unclear what evidence van be
found for these trends, but part of the project will be to seek such information. We
have information on the national vehicle stock as a starter, but we need to establish
historic trends, if not for Wellington then for other interurban and urban contexts in
NZ.
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12. Task 2.12 Use of Intercept Data & Task
1.9 Combined Data Processing

12.1 Introduction

There are four data processing requirements, which may involve combining data from
different sources:

- providing trip data for model estimation;

- providing a provisiona base road matrix for assigning to the network in order
to generate generalised costs for model calibration (Task 8.3);

- providing best estimate public transport matrices for model application;
- incorporating externa travel data.

12.2 Survey Data Sources
The table below summarises the available survey sources.

Purpose/M ode Car Public Transport

HBW Household Household
Rail

HBEd Household Household

School School

Rall

Other purposes Household Household
Rall

Residents  trips to | Household Household

external destinations External roadside

Non-residents' tripsto | External roadside Household

internal destinations

Our interest is particularly in using the supplementary school and rail surveys to
improve the sample of public transport trips in the household survey. Sampled PT
tripsin the surveys are shown in the table.

Approximate Mode
Survey Sampling Rate Rail PublicBus | School Bus
Household (all 1.6% 724 827 338
purposes)
Rall 32.6% 5500 - -
School 6.3% 161 259 445
(education trips)

Additionally, the external road surveys provide data on non-residents' travel into the
study area, which is not covered by the household survey.

12.3 Establish General Data Consistency

Prior to reaching fina decisions on the use of these additional data, we have looked
into the compatibility of the different surveys.

Rail Trips in the Household and Rail Surveys
At astudy areaand TLA level we have compared the overdl trip matrices:
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0 While there is good compatibility for HBW® and HBEd" trips, there are 50%
fewer other purpose trips (HBSh, HBSo, HBO & NHBO) in the rail survey’, and
the total number of rail trips is approximately 10% lower than the household
survey;

a Employers business trips by rail, which account for 6% of rail trips in the
household survey®, were not separately identified in the rail survey, athough a
few rail survey respondents did note this as the trip purpose;

o The % captive trips by purpose are similar in the two surveys’; the rail survey
does not allow competition and captive trips to be distinguished for HBW.

As an option for the distribution and mode choice model estimation, we propose to
substitute the rail trips in the household survey with those from the rail survey
(because of the much larger sample)®. For HBW trips, where we need to distinguish
competition from choice trips, we shal apply proportions determined from the
household survey (thisis likely to be a uniform matrix factor unless there is evidence
of asystematic variation by TLAS in the proportions).

Bus Trips in the Household and School Surveys

The modd will focus on secondary and tertiary education trips. The generd
compatibility in total bus trips (for primary and secondary education) between the
school and household survey is reasonable in the four TLAs common to both surveys,
athough overall there are 25% fewer trips in the school survey’. The split between
school and public bus differs — 46% in the household survey and 68% in the school
survey are on school buses. It seems plausible that there may have been
misunderstandings over the distinction between school and public buses. However,
for the immediate purposes of model calibration, we do not need to distinguish these
modes.

For the purposes of model calibration, we propose to combine the secondary education
trips from the two surveys. The appropriate means would be to weight by the inverse
of their variance but an approximation, which may be more reliable for these low
samples and which we therefore prefer, would be to weight by the average sampling
ratios.

12.4 Model Estimation — Distribution and Mode Choice

It would be normal practice to use the household survey for model estimation because
of the more-or-less uniform sampling rate and the common segment definitions.

But, to take advantage of the improved public transport data, we shall aso plan the
option of calibrating the model on a multi-survey data set. This requires creating the
necessary calibration data both solely from the household survey and aso from the
combined surveys.

3 Household: 21,600 trips; rail: 22,100 trips; and ahigh TLA correlation.

4 Household: 5,400 trips; rail: 5,300 trips; and ahigh TLA correlation.

® Household: 9,100 trips; rail: 4,600 trips.

® Household: 2,200 trips.

" Household: 10%; rail: 9%; reasonable compatibility by trip purpose.

8 This will not be done for EB trips, for which we do not expect to develop public transport
matrices (the public transport share being tiny).

® Househol d: 23,400 trips; school: 20,300 trips.
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A particular issue occurs for the calibration of the distribution and mode choice
models, which should normally be on the basis of the unexpanded samples (where
these have been uniformly sampled). One possible solution is to factor down the
survey samples in the raill and school surveys to create an equivaent 1.6% sample
(consigtent with the household survey). These technical issues will be further
developed prior to calibration.

12.5Best Estimate Observed Public Transport Matrices

Because the WTSM matrices are for al public transport modes combined, we shall
create a best estimate observed public transport matrix by combining best estimate rail
and bus matrices:

O The bedt estimate rail matrix is smply that from the rail survey — there is nothing
to be gained from combining this with the household or school surveys whose
sampling rates and samples are so much smaller;

a For public bus and school bus, the household and school data can be combined
for secondary education trips using an inverse variance approach then added to
the tertiary public transport trips from the household survey;

O These combinations will need to alow specificaly for any non-residents’ travel.

12.6 A Provisional Base Road Matrix for Developing
Calibration Generalised Costs

The observed road matrix from the expanded household survey is likely to be sparse
and may suffer from under-reporting and it does not include truck trips. Therefore, to
create a redlistic matrix which will alow us to extract provisiona 2001 generalised
costs from the loaded networks for model calibration, we will combine the existing
model 2001 forecast matrix with the observed matrix from the household survey, as a
means of smoothing the household survey trips data. We shall aso carry out some
preliminary validations against observed counts and matrix adjustments to ensure a
reasonable fit (a full task descriptionisrequired).

12.7 External Car and CV Travel Data
This concerns use of the externa roadside surveys.

External CV trips

In the base year, external CV trips will smply be added to the origina WTSM CV
matrices by time period, entirely replacing unreliable synthetic estimates.

External car trips

Non-residents’ home-based car trips are not duplicated with any other data source and
will be processed to give trip matrices by time period: these will be added to the
residents’ household survey trip matrices to give fully observed base netrices of al
car travel.

Residents home based trips in the external cordon survey duplicate the household
survey, but their sampling rate is very much higher than the household survey.
Consequently, in the observed base matrices the externd trips will be taken from the
external survey.
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Non-home based trips: these partially duplicate the household survey combining
resdents and non-residents trips. for the observed base matrix, these trips will
simply replace external household survey trips.

Trip Attractions

The observed trip attractions should be adjusted prior to model calibration to include
externals.
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13. Task 2.14 Model Structure Simplifications

With the expected limited changes in both car ownership and family structure in
Welington within the forecasting period, we do not wish to invest substantia
resources in sophisticated treatments of these two aspects of the model.

Practically, there are only limited simplifications, which we can implement while
maintaining a credible model structure. They are described below.

We will obtain planning data for the person and household types earlier described in
Section 3.4. Thetrip end and car ownership models will be restricted to these person
and household types. The cross-distribution of households and persons will be
estimated from the base year distribution (obtained from the household survey or
census) using a simplified scaling procedure which ensures (1) that the number of
persons by typeis correct for each transport zone and (2) that their distributions across
household characteristics reflects the forecast trends in those characteristics.

We do not expect changes in accessibility to have any marked effect on future trends

in car ownership and will not include this effect in the model (although, of course, the
model will reflect al current locational variations in car ownership levels).
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14. Task 2.15 Park-&-Ride

The park-&-ride data has been used to derive station access mode shares by access
distance. This has been combined with journey time and speed information for the
available modes to derive composite access time verses distance functions reflecting
the variations in mode shares with access distance.

Additionally, the rail survey data has been used to identify the principa station(s)
accesses by residents of each zone.

Thus, zones have been connected to the relevant stations by centroid connectors with
realistic average journey times attached.

The standard EMME/2 assignment techniques do not permit aternative station choices

to be included within the ‘attractive routeing strategy’ and thus park-&-ride options

will only be included if:

a They arethe only option, or

a They are more attractive than the local station, which may well be the case where,
in the peak period, express services are provided at another accessible station.

In future, given the set-up described above, it would be possible to change the
EMME/2 implementation to enable passengers to be shared between dternative,
attractive stations. The approach would require calibration and could be an extensive
exercise.
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15. Task 2.16 Ports and Airports
15.1 Background

The household survey data in principle includes the airport access trips of resident air
passengers and the commutes of arport employees but, in practice, it would not be
surprising if we had under-sampled residents’ air passenger accesstrips. The data will
not include the airport access trips of visitors.

There seems no reason to distinguish the commuting trips to the airport from any other
HBW journeys dthough, in the HBW models, we could allocate the airport separate
coefficients if this seemed justified.

We would expect resident air passenger access trips in the household survey to have
been alocated to EB or HBO purposes. We should be able to make a rough guess asto
their volume and check this against the household survey to determine whether we
should rely onit. If the data seem heavily under-sampled, we might replace it with a
synthetic approach to air passenger trips, as we will do for visitors. i is assumed in
the following that this would be the most sensible approach.

15.2 Model

The concept is to develop a separate base trip matrix of air passenger vehicle trips,
forecast this using growth factors and apply time period factors before adding to the
other vehicle trip matrices.

15.2.1 Trip Attractions

In the synthetic approach, if we know the number of visiting air passengers and their
choice of access mode, we can estimate car/taxi trip rates. There may not be any point
in representing public transport access trips because they are mainly on dedicated bus
services, which may not be in the WTSM network.

Appendix A illustrates amode of air passenger and commuter trip rates. Many of the
model parameters are unavailable, and are therefore judgements based on reasonable
expectation. The model is shown to validate reasonably against independent data on:
0 number of cars parked,

taxi flows

car traffic flows,

peak traffic flows.

000D

Thus we can estimate air passenger trip generation rates for the airport as:
0 1.01 daily car and taxi trips per passenger,
a of which 73% are leisure and 27% business.

While these trip rates could be further segmented by air passenger type, there seems
little advantage in this.
15.2.2 Trip Matrix

These trip attractions will be distributed across origin zones in some necessarily
arbitrary approach. Factorsto consider are:
a Many visitor tripswill start at hotels, primarily in the CBD,;
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O Many businesstrips will start in the CBD, related to service employment and the

nature of CBD businesses;

0 Wedthier households are more likely to generate air travel.

Once we have the base year planning data, the following approach will be
implemented as illustrated below, where we have alocated generation factors to each

element of the air passenger market.

Production

Passenger Splits Factors
Air passengers —5 Business —jp Visitors g CBD employment
100.00% 27.00% \ 13.50% 13.50%

Residents CBD employment
13.50% X 6.75%
Population
6.75%
Leisure Visitors CBD employment
73.00% 36.50% ‘\ 18.25%
Population
18.25%

Residents —jp  Population
36.50% 36.50%

15.2.3 Forecasting

Category
CBD employment
Population

Implied Trip Rates

Air passengers Planning data
0.385 70000
0.615 410000

Trip rate
0.0000055
0.0000015

Using forecasts of air passenger growth (which we need to source through WRC) we

can project the matrix into the future.

15.2.4 Time period factors

Analysis of the data suggests that there is no directionality in the peak periods (that is
there are as many vehicles arriving as departing). As aresult the air passenger OD
matrix can be allocated to the time periods as follows:

O ampeak: 13%
QO interpeak: 45%
a pm pesk: 15%
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16. Task 2.17 Role of WTSM and Project
Models

16.1 Objectives

WTSM’srole in project applications is discussed in this section, and the first task isto

define the potentia range of applications. A provisiond list is.

0 Roading infrastructure projects, with or without tolls;

o Public transport infrastructure projects (here it is assumed that the focus is rail
because of the difficulties in modelling loca bus services);

O Policy projects (i.e. the detailed assessment of implementation of policy
measures).

This paper raises the issues and need for procedures, to stimulate discussion and
ensure that the scopeis correct, but it does not attempt to resolve them.

16.2 Principles

Recognising current practice in Wellington, the aim is to make the best use of WTSM
in project appraisal and to base most project models directly on WTSM, thus reducing
the cost and effort involved in developing the project model.

For infrastructure projects, it is generally expected that the project models will:

a Differ from WTSM in having greater representational detail in the project
corridor or study area (finer zones and network);

O Besngle mode (i.e. either road or public transport);

O Make use of supplementary data (i.e. more locally-detailed planning data and
additional travel data — counts and other surveys — designed to increase matrix
accuracy in the area of interest).

In addition, there may need to be specific model refinements to deal with issues
particular to the project, tolling being just one example.

16.3 Roading Infrastructure Models
Basic Option

The simplest approach to project modelling with WTSM s the following:

0 Define the project corridor;

0 Refinethe WTSM zone system and road network in the project corridor™®; expect
that some intersections will be specifically modelled;

0 Disaggregate™ the WTSM base year trip matrix to the project zone system;

0  Go through some matrix tuning procedure to get the best fit to specially collected
data;

o Apply future year growth based on WTSM*;

0 Do fixed matrix assignments etc.

Induced Traffic
We would need to consider how best to address induced travel:

19 There will be an issue of whether to restrict the study area or include the entire region.
M |t would be possible to devel op procedures to assist with this.
12 Again procedures coul d be devel oped to disaggregate WTSM forecasts.
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Q Either through Transfund-type elasticities, possibly inferred from WTSM,
a Or some application of WTSM.

In principle, both are feasible.

Road Tolls

Road tolls raise new issues.
a Theimpacts on routeing, and
0 Theimpactson the levd of travel demand.

For routeing, we need:

O An appropriate range of vaues of time to apply to modd the responses of
different user groupsto the tolls;

O To be able to separate the vehicle demand into various user groups (at least by
purpose and vehicle type);

0  While assignment procedures will then respond to the tolls, there may be aneed
for more sophisticated methods of sharing traffic between tolled and untolled
options (using for example logit share models).

For the impacts on travel demand, the same issues apply as for induced travel,
athough there may be merit in giving consideration in the future to whether formal
links between a multi-user project model and WTSM would be useful, so that the
differential demand effects on different user groups could be forecast.

16.4 Public Transport Infrastructure Models

In principle, there are parallels with the roading project models in terms of the use of
the networks and travel patterns, especialy as the collection of rail intercept survey for
WTSM will substantially improve its trip matrices.

Multimodal issues are however much more importart, with forecasts of decongestion
relief and other induced patronage being a key factor in project appraisal (at present).
Given the good data collection underlying WTSM, there would appear the possibility
of creating a Wellington equivalent of the Auckland Public Transport Model out of
WTSM. However, againgt this, the quality of the WTSM bus data (and therefore
matrices) is less good and this will affect public transport corridors presently not
served by rail.

If we were to move forward in this area, the discussion suggests that:

0  Wewould design an approach not unlike that for roading projects,

0 But with a greater emphasis on dealing with demand changes and impacts on
other modes, perhaps drawing on the APT ideas and/or forming a closer link with
the WTSM demand models (smilar to what was done in London for ‘Railplan”),

0 And with greater attention being given to issues of supplementary data collection
in bus corridors and the use of bus ETM data.

16.5 Policy Models

We propose @ this stage to assume that most policies issues can be initially appraised
using WTSM. Because the potential issues are so diverse it is difficult to propose
specific methods. In any case, major refinements to WTSM for such purposes may
not be straightforward as the following example illustrates.
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Policies affect both travel demand and network supply. Road user charging is
designed to affect overal car use, but because of the typically discrete charging
locations may create pockets of congestion on the network as vehicles seek to by-pass
charging locations. Models may thus need to address behavioura responses to
charging involving further market segmentation and perhaps greater emphasis on peak
spreading, but locd traffic models may also be needed to examine the congestion
iSsues.

Parking policy is similar in being designed to affect the level of demand but also
impacting on vehicle routeing. Refinement of the representation of parking supply
and connected it into the road network model is likely to be needed as well as explicit
treatment of different types of demand. Particular attention would need to be paid to
aternative formal and informal parking locations and the way in which parking cost is
offset against access/egress time to the ultimate destination.

16.6 Functional Requirements in WTSM

To provide the necessary data for use in project models WTSM requires the following

functions from WTSM:

0 Baseyear land use data at mesh-block level so that smaller zone systems can be
designed using the same data as the WTSM zones (these base year disaggregation
factors would be applicable for future years);

O A process for extracting demand matrices for sub-areas (the EMME/2 traversal
assignment process is suitable for this task);

0 An ability to separate vehicle demand by purpose and vehicle type®?;

An ability to separate public transport demand between bus and rail**;

a A process for disaggregating demand matrices to smaller zones; a process similar
to that used with the ART mode is proposed, using smplistic
production/attraction models to disaggregate the trip ends to the smaller zones.

O

13 The process used for this will depend on what bias correction factoring is applied to the all-
vehicle matrices after each purpose is combined.

14 This will depend on the public transport assignment method. The current WTSM does not
distinguish between bus and rail demand. This sub-mode split is done in the assignment model.
If this approach is retained, a select-link type of assignment process will be required to separate
the bus and rail demands.
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17. Conclusions

The following are the mgor conclusions for the modelling.

Q

Use 2 hour peak periods based on trip midpoint time: 07.01-09.00 and 16.01-
18.00; interpeak period: 09.01-16.00;

Purposes. combine HBSo with HBO.
Person categories:

- infant (<5);

child, primary school age (5-10);

- child (11-16);

- young adult (17-25);

- adult (26-65);

- retired (>65).

Car availability modelling:

- HBW: use captive/choice/competition segmentation;
- EB: dl car;

- al other trips. use captive/choice+competition segmentation and combine
these purposes for mode choice modelling.

Parking:
- thefocus of parking models should be on Wellington CBD;

- thereisno justification for separating the parking location from the destination
in the modd;

- long term parking capacity does not appear to be a constraint on car use;

- average parking prices have been calculated.
Generaised costs are fully specified.
Vehicle types: there will be 3 modelled vehicle types:

- cars plus vangutes on persona trips;
- vang/utes on business trips,

- trucks.

Escort trips: some recoding has been done to alocate the passenger’s purpose to
the escorting driver and to eiminate short stops on a commuting journey.

HBEd:
- primary education trips will not be modelled;
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- school bus trips will be retained in the model up to but not including
assignment.

o In any weekend model, the specification would have to be able to deal with the
differencesin (i) traffic level and (ii) trip lengths between Saturday and Sunday —
otherwise the characteristics of travel are very smilar.

0 Themode structureis suitable for strategic road user charging analyses and will
be designed to facilitate more detailed project work.

A general CV forecasting methodology has been specified.

Procedures for combining trip data from the different sources have been broadly
specified.

Mode structure smplifications are decided.

Park-& -ride and public transport network centroid connector issues are decided.

Therole of WTSM in project modelling is specified.
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Appendix A Detailed Results — Tables and
Figures
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Appendix B Preliminary Studies Specification
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A-1. Introduction

This document contains detailed tables and graphs from the preliminary studies.
Wherever possible the chapter and section numbering has been kept consistent with
that in the main section of the report.
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A-2. Task 2.1 Review of Performance of

Present Model

A-2.1  Employment, Population and Car Ownership Trends

m Table 2-1 Car Ownership Trends

Area Year No Motor | One Motor | Two Motor | Three or Not Stated
Vehicle Vehicle Vehicles | More Motor
Vehicles

Kapiti Coast District 81-86 49.81% 23.18% 18.80% 0.48% -58.08%

86-91 7.69% 13.35% 38.99% 51.66% 28.92%

91-96 25.35% 7.65% 13.73% 11.88% 112.15%

96-01 0.18% 8.03% 22.48% 46.65% -35.24%

Porirua City 81-86 44.31% 17.61% 8.92% 5.99% -76.49%

86-91 -0.49% -2.83% 24.97% 55.22% 12.09%

91-96 -6.22% -8.58% 11.88% 9.52% 229.41%

96-01 -11.57% 2.97% 20.13% 35.81% -43.45%

Upper Hutt City 81-86 33.16% 5.81% 10.43% -1.99% -75.23%

86-91 -10.15% -3.59% 17.98% 36.15% 21.82%

91-96 10.87% 0.85% 1.46% 2.73% 74.63%

96-01 -6.35% -4.48% 10.32% 25.36% -20.51%

Lower Hutt City 81-86 28.66% 6.43% 5.77% -3.53% -64.50%

86-91 -3.46% -1.84% 14.12% 26.37% -2.15%

91-96 2.55% -2.75% 7.33% 3.62% 67.40%

96-01 -13.03% 0.04% 8.35% 13.36% -22.54%

Wellington City 81-86 15.79% 4.93% 12.28% 6.29% -56.23%

86-91 -12.61% -1.07% 22.75% 28.84% -23.32%

91-96 0.41% 4.59% 5.93% 12.08% 64.29%

96-01 -7.41% 3.35% 11.93% 12.04% 6.21%

Masterton District 96-01 -10.42% -1.76% 7.40% 37.61% -29.90%

Carterton District 96-01 -15.48% -5.25% 16.30% 37.23% -36.11%

South Wairarapa District 96-01 -21.70% -1.03% 12.36% 23.08% -43.94%

m Table 2-2 Employment Trends

Territorial Authority 86-91 91-96 96-01
Kapiti Coast District 16.62% 5.27% 15.73%
Porirua City -7.07% -7.51% 10.62%
Upper Hutt City -5.92% -5.23% 1.09%
Lower Hutt City -6.40% -2.64% 2.90%
Wellington City -3.16% 3.36% 5.66%
Masterton District -5.24% 0.22% 3.42%
Carterton District 0.30% -0.50% 10.01%
South Wairarapa District -2.85% -4.72% 12.09%

Over the past 5 years, employment in the outer lying areas has grown more rapidly
than that in inner Wellington. This has been coupled with the relatively high
population growth in the Wellington CBD over the same period. However the rall
cordon counts have risen quite sharply over the corresponding years.
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m Table 2-3 Population Trends

TLA 91-96 96-01
Kapiti Coast District 9.62% 10.02%
Porirua City -0.35% 1.85%
Upper Hutt City -0.76% -0.35%
Lower Huitt City 0.90% -0.24%
Wellington City 6.46% 4.38%
Masterton District 0.35% -0.44%
Carterton District -1.61% 1.19%
South Wairarapa District -2.22% -1.05%

m Table 2-4 Passenger Growth of Trains at Wellington Station

Direction Period Growth
In Mar-96 to Mar-01 26.1748%
Out Mar-96 to Mar-01 15.2548%
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A-3. Task 2.2 Initial Tabulations

A-3.1 Definition of Trip Time
No detailed tables produced.

A-3.2 Time Period
A-3.2.1 Household Data

Attached are a series of charts demonstrating the distribution by time of day for
various segments within the expanded household data.

A-3.2.2 Road and Rail Count Data

Below are a series of daily profiles for the three surveyed car sites, and a number of
railway stations.

m  Figure 3-1
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m  Figure 3-2
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m  Figure 34
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Start time

Paraparaumu

Porirua

Waterloo

Johnsonville

Peaks: 7.00-8.00/6.45-8.15

Midpoint time
Paraparaumu
Porirua
Waterloo

Johnsonville
Peaks: 7.15-8.30/7.00-8.30

Endpoint time
Paraparaumu

Porirua

Waterloo

Johnsonville

Peaks: 7.55-9.00/7.30-9.00

P Core of Peak

Edge of peak
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m  Figure 3-7

HOUSEHOLD SURVEY PEAK PERIODS

15mins period starting at. %in
Starttime 6.15 6.30 6.45 700 7.15 7.30 7.45 8.00 8.15 8.30 8.45 9.00 9.15 peak
Car Education 7.30-8.45 58%
PT ED 40%
Car Work 630-815 37%
PTW 45%
Car all 7-8.45 13%
PTall 25%
Endtime
Car ED 8-9 60%
PT ED 42%
carw 7-9.30 38%
PTW 42%
Car all 7.30-915 13%
PT all 25%
Mid time
Car ED 58%
PT ED 42%
carw 7-9:32% 37%
PTW 7-9:41% 43%
carall 13%
PT all 23%

m  Figure 3-8
ROAD COUNTS PEAK PERIODS

15 mins period starting at:
6.15 6.30 6.45 7.00 7.15_7.30 7.45 8.00 815 8.30 8.45 9.00 9.15 9.30
SH Urban
SH Semirural
Newlands
WRC-CBD
WRC-nonCBD

core: 7.15-9.30

A-3.3 Purpose

m  Figure 39

15 mins period starting at
2.45 3.00 3.15 3.30 3.45 4.00 4.15 4.30 4.45 500 5.15 5.30 545 6.00 6.15 6.30 645 7.00 peak

4-6:23%
4-6:31%

15 mins period starting at:
2.45 3.00 3.15 3.30 3.45 4.00 4.15 4.30 4.45 500 5.15 5.30 5.45 600 6.15 6.30 6.45 7.00 7.15

core: 4.15-6.15

BOCa
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Figure 3-10
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Figure 3-12
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Figure 3-14
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Figure 3-15
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Figure 3-16
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Figure 3-17
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m  Figure 3-18 Distribution of Trips by Purpose

Sum of TotalTrip Percentage
Purpose Total All Purposes| + Escorts
HBW 283773 12% 12%
HBEd 138870 6% 8%
HBSh 434080 18% 18%
HBSo 174426 7% 7%
HBO 303557 12% 18%
NHBO 506934 21% 28%
HBEB 44484 2% 2%
NHBEB 109715 1% 5%
CVv 32553 1% 1%
HBW (E) 21780 1% NA
HBEd (E) 48463 2% NA
HBSh (E) 11401 0% NA
HBSo (E) 10285 0% NA
HBO (E) 142446 6% NA
NHBO (E) 195039 8% NA
HBEB (E) 1464 0% NA
NHBEB (E) 5075 0% NA
Grand Total 2464346 100% 100%

Note: (E) indicates Escort Trips

m  Figure 3-19 Trip Length by Purpose

Average Trip Length

I All Purposes + Escorts
HBW 8.06 7.92
HBEd 3.34 2.98
HBSh 3.73 3.74
HBSo 6.72 6.71
HBO 7.29 6.36
NHBO 4.00 4.32
HBEB 7.72 7.67

NHBEB 5.52 5.52

CV 7.01 7.01

HBW (E) 6.04 NA

HBEd (E) 1.97 NA

HBSh (E) 4.26 NA

HBSo (E) 6.68 NA

HBO (E) 4.37 NA

NHBO (E) 5.16 NA

HBEB (E) 5.95 NA

NHBEB (E) 5.48 NA
Total 5.26 NA

Note: (E) indicates Escort Trips
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m  Figure 3-20 Proportion of Trips By Mode by Purpose
Purpose I

Mode HBW HBEd HBSh HBSo HBO NHBO HBEB NHBEB cv Grand Total
Walk 9% 24% 13% 13% 17% 24% 10% 12% 0% 17%
Bicycle 2% 2% 1% 2% 1% 1% 3% 1% 0% 1%
Taxi Passenger 0% 1% 1% 0% 1% 0% 0% 1% 0% 1%
Taxi Driver 0% 0% 0% 0% 0% 1% 0% 0% 2% 0%
Car Passenger 12% 32% 24% 32% 29% 23% 7% 7% 1% 23%
Car Driver 59% 24% 58% 50% 49% 47% 73% 70% 52% 51%
Truck Passenger 0% 0% 0% 0% 0% 0% 1% 0% 1% 0%
Truck Driver 1% 0% 0% 0% 0% 0% 3% 5% 43% 1%
Train 8% 3% 1% 1% 1% 1% 1% 1% 0% 2%
Public Bus 7% 7% 3% 1% 1% 1% 2% 1% 0% 3%
School Bus 0% 8% 0% 0% 0% 1% 0% 1% 0% 1%
Charter Bus 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Cable Car 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Motorcycle 1% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Grand Total 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

m  Figure 3-21 Number of Sampled Trips by Purpose / Mode

Sum of TotalTrip |Purpose]

Mode CcVv HBEB HBEd HBO HBSh HBSo HBW NHBEB NHBO |Grand Total
Walk 60 657 1128 757 333 325 187 2266 5713
Bicycle 26 45 67 46 55 85 16 53 393
Taxi Passenger 2 18 60 37 6 11 20 32 186
Car Driver 228 502 693 3279 3897 1396 2738 1200 5019 18952
Car Passenger 8 40 872 1810 1504 870 560 109 2260 8033
Motorcycle 11 5 3 26 15 60
Truck Driver 215 22 3 12 17 11 46 97 37 460
Truck Passenger 11 4 4 8 3 6 13 6 17 72
Train 9 85 68 36 12 390 23 1014 724
Public Bus 8 145 82 192 31 248 7 114] 827
School Bus 240 6 10 82 338
Charter Bus 5 13 3 37 58
Taxi Driver 10 2 1 13 1 124 151
ICable Car 1 1
Grand Total 472 675 2768 6557 6498 2723 4442 1676 10157 35968

m  Figure 3-22 Correlations Between Trip Purpose Zonal Totals

Correlation - Production

CV HBEB HBEd HBO HBSh HBSo HBW NHBEB NHBO
Ccv 1
HBEB -0.045682 1
HBEd 0.05477 0.559755 1
HBO 0.021845 0.595427 0.773733 1
HBSh 0.103084 0.560815 0.784698 0.841472 1
HBSo 0.156103 0.46452 0.727089 0.715421 0.890742 1
HBW 0.075421 0.640442 0.789873 0.852402 0.858543 0.767365 1
NHBEB 0.535064 0.019934 0.197838 0.108884 0.329882 0.355801 0.235439 1
NHBO 0.480032 0.03644 0.26381 0.188383 0.386672 0.41691 0.301975 0.873104 1
Correlation - Attraction
CV HBEB HBEd HBO HBSh HBSo HBW NHBEB NHBO
Ccv 1
HBEB 0.437572 1
HBEd 0.221722 0.291512 1
HBO 0.477409 0.518164 0.516985 1
HBSh 0.396192 0.418178 0.398837 0.659306 1
HBSo 0.146974 0.354742 0.644631 0.605316 0.454437 1
HBW 0.552554 0.574888 0.29117 0.548903 0.516222 0.274482 1
NHBEB 0.560711 0.623983 0.419986 0.643776 0.593318 0.483663 0.899297 1
NHBO 0.510809 0.583308 0.457799 0.786247 0.843887 0.521152 0.817419 0.856391 1
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A-3.4  Person/ Family Structure

m  Figure 3-23 Proportion of Persons by Education Status — All Persons All
Education Status
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m  Figure 3-24 Proportion of Persons by Education Status — All Persons

Percentage by Education Status (include Not Study)
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—+—Other Full Time
—— Other Part Time

BeCC
m  Figure 3-25 Proportion of Persons by Education Status — Male
Percentage by Education Status (include Not Study)
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m  Figure 3-26 Proportion of Persons by Education Status — Female
Percentage by Education Status (include Not Study)

120%
(2]
2
g —4&— Not Study
< —&—Primary
"§ —¥— Intermediate
§ Secondary
> Uni Full Time
o —8—Uni Part Time
&
c
()
(8]
@
a

QOPNOPPRHE P PRSP ERNHLSS P

Age

SF02030:PRELIMSTUDIESV4_APPENDIXA.DOC Final PAGE A-16



SINCLAIR KNIGHT MERZ

BOCa

m  Figure 3-27 Proportion of Persons by Employment Status — Male
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m  Figure 3-28 Proportion of Persons by Employment Status — Female
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m  Figure 3-29 Proportion of Persons by Employment Status — All Persons

Percentage by Employment Status
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m  Figure 3-30 Proportion of Persons by Employment Status — Male
Percentage by Employment Status - Male
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m  Figure 3-31 Proportion of Persons by Employment Status — Female
Percentage by Employment Status - Female
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m  Figure 3-32 Proportion of Persons by Drivers Licence Status — All Persons

Percentage by Driving Licence Status
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m  Figure 3-33 Proportion of Persons by Drivers Licence Status — Males
Percentage by Driving Licence Status - Male
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m  Figure 3-34 Proportion of Persons by Drivers Licence Status — Female
Percentage by Driving Licence Status - Female
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m  Figure 3-35 Proportion of Persons by Other Status — All Persons
Percentage by Other Activities
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m  Figure 3-36 Proportion of Persons by Other Status — Males
Percentage by Other Activities - Male
120%
100%
8 Tg{ ——No Other Activiies
S 80%1 4 's —#—Pre School
3 m% —X— Not yet at School
bc') 60% Homemaker
2 x M Unemployed
o 40% —8— Sickness/ACC
3 A i ¥ —t— Other Benefit
§ 20% Other Activities
& ——— Refused
0%
SO PPRHLPRLPLRELEELPL S $
-20%
Age

SF02030:PRELIMSTUDIESV4_APPENDIXA.DOC Final PAGE A-21



SINCLAIR KNIGHT MERZ

BeCO
m  Figure 3-37 Proportion of Persons by Other Status — Females
Percentage by Other Activities - Female
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m  Figure 3-38 Car Ownership Levels by TLA
Car ownership levels |HouseholdVeh |
TLA 0 1 2 3+ Grand Total
Carterton District 6% 29% 31% 34% 100%
Hutt City 11% 42% 34% 13% 100%
Kapiti Coast District 6% 47% 35% 12% 100%
Masterton District 11% 40% 33% 15% 100%
Porirua City 12% 39% 38% 11% 100%
South Wairarapa Distr 5% 40% 38% 17% 100%
Upper Hutt City 10% 35% 36% 19% 100%
Wellington City 12% 44% 34% 10% 100%
Grand Total 11% 42% 35% 13% 100%
A-3.5 Car Availability

Trip by Purpose by Mode by Number of Cars by Adultsin Household:
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Sum of SumOExpTrip ModeGroup |
HumberofCar [NumberofAdult |Car ther PT Grand Total
1 514 2471 1193 178
2 953 2787 1719 5450
3+ 367 813 1519 2699
1 1 13434 2095 1551 17080
2 36085 7723 14551 58360
5+ 11755 2821 6728 21404
2 1 2244 0 0 2244
2 89187 2199 10474 31860
5+ 35925 4287 7584 4779
3+ 1 118 0 0 115
2 16845 214 1311 18370
3+ 37827 2827 5232 45988
Grand Total 225253 28438 51863 305554
Surm of SumOfExpTrip ModeGroup |
HumberofCar [MumberofAdult |Car Other PT School Grand Total
1 E 2865 1262 84 2086
2 609 4061 1093 254 6017
5+ 0 345 1277 0 1622
1 1 6758 1162 880 566 12686
2 23195 8292 2313 2434 36233
5+ 5770 4635 3152 1078 14635
2 1 129 142 154 0 725
2 393% 10506 3207 3239 56348
5+ 14118 B534 5976 2790 28419
3+ 1 104 0 0 64 168
2 5269 1534 472 1141 9415
5+ 9647 1905 1851 2795 15998
Grand Total 106351 44781 21437 14764 187333
Purpose
Surn of SumOfExpTrip ModeGroup |
MumberofCar [NumberofAdult |Car Cther PT Grand Total
1 2934 9354 2538 17126
2 2550 7506 2180 12237
3+ 2100 1864 1569 5534
1 1 33835 5515 752 21102
2 91102 12802 3681 107585
3+ 16194 5108 1591 22693
2 1 1312 292 0 1605
2 108029 5590 248 114567
5+ 44637 5489 2233 52359
3+ 1 709 109 0 818
2 19802 895 372 20869
3+ 44345 2974 1456 48788
Grand Total 367352 58499 19630 445480

Trip by Purpose by Mode by Number of Cars by Adultsin Household:
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Purpose
Sum of SumOIExpTrip ModeGroup |
HurnberafCar [MurnberofAdult [Car Other PT Grand Total
1 12% 5% 2% 100%
2 17% 5% 3% 100%
3+ 14% 30% 56% 100%
1 1 7% 2% 5% 100%
2 B2% 13% 25% 100%
3+ 5% 14% 3% 100%
z 1 100%. 0% 0% 100%
2 5% 3% 13% 100%
3+ 75% 9% 16% 100%
5+ 1 100% 0% 0% 100%
2 2% 1% 7% 100%
3+ 82% 8% 1% 100%
Grand Total 4% 9% 7% 100%
Sum of SumOfExpTrip ModeGroup |
HumberafCar [HumberofAdult [Car Other PT School Grand Total
1 1% BE% 3% 2% 100%
2 10% B7% 18% 4% 100%
3+ 0% 21% 9% 0% 100%
1 1 53% 33% 7% 7% 100%
2 B4% 23% 8% 7% 100%
3+ 39% 32% 2% 7% 100%
2 1 59% 20% 21% 0% 100%
2 0% 19% 6% 6% 100%
3+ 48% 2% 20% 9% 100%
5+ 1 B2% 0% 0% 38% 100%
2 B7% 16% 5% 12% 100%
3+ B0% 12% 10% 17% 100%
Grand Total 5% 4% 1% 8% 100%
Purpase
Surn of SumOExpTrip ModeGroup__|
MumnberafCar [MurnberafAdult [Car Other PT Grand Total
1 7% 55% 28% 100%
2 21% B1% 18% 100%
3+ 38% 34% 28% 100%
1 1 G2% 16% 2% 100%
2 85% 12% 3% 100%
3+ 1% 2% 7% 100%
z 1 B2% 18% 0% 100%
2 9% 5% 1% 100%
3+ 85% 10% 4% 100%
3+ 1 GT% 13% 0% 100%
2 4% 4% 2% 100%
3+ 9% 6% 3% 100%
Grand Total B2% 3% 4% 100%
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Sum of SumOExpTrip Sum of SumOExpTrip |
MurmberafCar [NumberafAdult |Car Gther FT Grand Total MumberafCar [Numberofadult |Car ther FT Grand Total
o 1 T304 1778 1656 4778 0 1 % EE E 0%
2 1313 183 155 2652 2 9% 4% 7% 100%
3+ 1040 648 643 2536 5+ 1% % B% 100%
T 1 16032 7358 362 16752 T 1 85% 13% 2% 100%
2 35378 4651 249 40278 2 8% 12% 1% 100%
3+ 6737 2177 905 9818 3+ 69% 2% 9% 100%
2 1 FEER [ [ T 2 1 100% 0% 0% 100%
2 41018 4487 616 46102 2 89% 10% 1% 100%
5+ 20206 4385 1976 266567 5+ 6% 7% 7% 100%
e B 10080 699 154 11163 3+ B 0% 6% 2% 100%
5+ 16941 1678 275 20854 5+ 91% 6% 1% 100%
Grand Total 153170 24424 7117 184711 Grand Total BS%‘ 13% 4% 100%
ES] HEG
2
Sum of SumOE xpTrip | Sum of SurnmOfExpTrip [
Murnbe rafCar [Nurnberafadult | Car Other PT School Grand Total MNurmberofCar [Numberofdult | Car Cther PT School Grand Total
o 1 0% 742 a0 [ 6717 0 1 E 51% 0% 0% 100%]
2 1899 5217 105 0 6282 2 23% 64% 13% 0% 100%|
5+ 1139 2190 797 0 427 5+ 28% 53% 19% 0% 100%
T 1 27093 7065 734 0 34854 T 1 8% 0% 2% 0% 100%]
2 76784 17238 3107 0 97130 2 79% 18% 3% 0% 100%|
3+ 18515 5737 2195 i 26447 5+ 0% 2% 8% 0% 100%)
7 1 1557 355 0 0 1851 2 1 2% 8% 0% 0% 100%|
2 112849 15238 2297 306 130890 2 6% 12% 2% 0% 100%|
3+ 49430 9395 3749 0 62574 3+ 79% 15% 6% 0% 100%)
3+ 1 519 0 0 0 519 EQ 1 0% 0% 0% 0% 100%
2 15180 1945 277 [ 17382 2 87% 1% 2% 0% 100%|
5+ 48052 5747 1393 9 53290 5+ 86% 1% 3% 0% 100%)
Grand Total 34133 74931 16534 405 445004 Grand Total 79% 7% 4% 0% 100%]
2 3
Sum of SumOfE xpTrip Sum of SumOfExpTrip [
MurnberafCar [NumberatAdult |Car ther PT School Grand Total MumberafCar [NumberofAdult |Car Other PT School Grand Total
o 1 2604 6072 1368 218 12462 0 1 % 65% % 2% 100%]
2 632 9433 1397 0 13662 2 21% 69% 0% 0% 100%|
3+ 1880 5221 645 0 7847 3+ 5% 67% 8% 0% 100%)
1 1 16132 11820 738 1% 59176 1 1 8% 20% 1% 1% 100%]
2 10817 38987 3660 1565 158019 2 1% 2% 2% 1% 100%|
5+ 18335 14570 2608 264 3718 5+ 51% 4% 7% 1% 100%)
z 1 3665 3665 363 0 46652 2 1 6% 6% 6% 0% 100%]
2 152702 36375 5151 1522 195754 2 8% 18% 3% 1% 100%)
3+ 64552 21270 3761 650 90273 5+ 2% 2% 4% 1% 100%)
5+ 1 777 50 0 0 625 3+ 1 A 6% 0% 0% 100%
2 29474 5502 198 819 35892 2 2% 15% 1% 2% 100%|
3+ 70778 18455 1238 93 90564 5+ 8% 0% 1% 0% 100%)
Grand Total 505197 170112 21028 5636 701874 Grand Total 72% 2% 3% 1% 100%)
Sum of SumOExpTrip Sum of SumOExpTrip |
MurmberafCar [NumberafAdult |Car Gther FT Grand Total MumberafCar [Numberofadult |Car ther FT Grand Total
o 1 14 40 0 554 0 1 15% 1% 0% 100%
3+ a 50 50 10 3+ 0% 50% 50% 100%
T 1 713 0 0 713 T 1 0% 0% 0% 100%
2 4724 1810 636 7170 2 66% 25% 9% 100%
3+ 2005 603 120 3028 3+ 66% 0% 14% 100%
2 1 1058 [ [ 1058 2 1 0% 0% 0% 0%
2 14420 687 574 18681 2 R% 4% 4% 100%
5+ 6569 75 761 7406 5+ 9% 1% 10% 100%
e 1 105 0 0 105 5+ 1 00% 0% 0% 100%
2 737 144 203 4084 2 91% 4% 5% 100%
3+ 4274 574 160 5008 3+ 85% 1% 3% 100%
Grand Total 36719 4475 2605 45848 Grand Total 64% 0% 6% 100%
Sum of SumOfE xpTrip Sum of SumOfExpTrip [
humberofCar [NumberoAdult [Car Oher PT School Grand Totel MumberafCar [NumberofAdult [Car ther PT School (Grand Total
] 1 B ) 151 0 ) 0 1 E % 0% 0% 100%
2 54 0 0 0 54 2 100% 0% 0% 0% 100%|
3+ 0 266 102 0 3+ 0% 0% 60% 0% 100%
T 1 6816 1412 151 0 T 1 81% 7% 2% 0% 100%]
2 13513 3560 1818 0 2 72% 18% 0% 0% 100%)
5+ 1813 322 103 0 5+ 1% 14% 5% 0% 100%)
z 1 3705 0 0 0 2 1 0% 0% 0% 0% 100%]
2 33762 6135 266 955 2 2% 15% 1% 2% 100%)
3+ 10785 784 128 0 5+ 0% 7% 4% 0% 100%|
3+ 1 3B 0 0 0 EQ 1 T00% 0% 0% 0% 100%
2 9312 i 102 0 2 9B% 1% 1% 0% 100%|
3+ 16895 845 6 215 3+ 94% 5% 0% 1% 100%
Grand Total 96652 13444 E 1170 114790 Grand Total 8% 2% 3% 1% 100%]

Trip by Purpose by Mode by Adult Based Car Availability (Choice/ Competition/
Captive):
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Surn of SumOfExpTrip |ModeGraup | Surn of SumOfExpTrip |ModeGroup |

Captive Car Other PT Grand Tatal Captive Car Other PT Grand Total

Captive 1835 6071 4431 12337 Captive 15% 49% B% 100%

Chuice 122863 B124 14740 143726 Chaice 85% 4% 10% 100%

Competition 100556 16243 32652 1459491 Competition B7% 11% 2% 100%

Grand Total 225263 28438 51863 305554 Grand Total 74% 9% 17% 100%

HBEd HBEd

Sum of SumOfExpTrip [ModeGroup | Surn of SumOfExpTrip [ModeGroup_|

Captive Car Other PT School Grand Total Captive Car Other PT Schoaol Grand Total
Captive BB3 7071 3633 338 11705 Captive 6% B0% 3% 3% 100%
Chuice 67487 17676 6159 G777 67999 Choice B5% 20% 7% 8% 100%
Competition 48201 20134 11645 7649 67629 Cornpetition 55% 23% 13% 9% 100%
Grand Total 106351 44781 21437 14764 187333 Grand Total 57% 24% 1% 8% 100%
HESh HBSh

Sum of SumOExpTrip | Mod | Sum of SumOExpTrip [Mod

Captive Car Other PT Grand Total Captive Car Other PT Grand Total

Captive 7885 18723 84585 34897 Captive 22% 54% 5% 100%

Chuice 190795 14512 2300 207610 Choice 92% 7% 1% 100%

Competition 1BE9E3 25263 8742 202574 Competition 83% 12% 4% 100%

Grand Total 367362 65499 19630 445480 Grand Total 82% 13% 4% 100%

Sum of SumOExpTrip [Mod T Sum of SumOfExpTrip [Mod

Captive ar Other PT Grand Total Captive Car Other PT Grand Total

Captive 3657 3809 2640 10006 Captive 37% 36% 25B% 100%

Choice 79607 8086 1222 88995 Choice 0% 9% 1% 100%

Competition B9826 12629 3355 85710 Competition B81% 15% 4% 100%

Grand Total 153170 24424 7 184711 Grand Total 83% 13% 4% 100%

Surn of SumOfExpTrip |ModeGraup | Surn of SumOfExpTrip |ModeGroup |

Captive Car Other PT School Grand Total Captive Car Other PT Schoal Grand Total
Captive B135 12209 2782 a 21126 Captive 29% 58% 13% 0% 100%
Chuice 187123 283949 4027 405 220503 Chaice 85% 13% 2% 0% 100%
Competition 160875 33773 9726 a 204374 Competition 9% 17% 5% 0% 100%
Grand Total 354133 74331 16534 405 446004 Grand Total 78% 17% 4% 0% 100%
NHBO! NHBO!

Sum of SumOfExpTrip [ModeGroup | Surn of SumOfExpTrip [ModeGroup_|

Captive Car Other PT School Grand Total Captive Car Other PT Schoaol Grand Total
Captive 7616 22726 340 216 33971 Captive 2% 7% 10% 1% 100%
Chuice 275584 61039 TaEr 2820 346961 Choice T9% 16% 2% 1% 100%
Competition 221997 86347 10220 2496 321082 Cornpetition B9% 2% % 1% 100%
Grand Total S05187 170112 21028 5636 701974 Grand Total 72% 24% 3% 1% 100%
HEEB HBEB

Surn of SumOfExpTrip [ModeGroup | Surn of SumOfExpTrip [ModeGroup |

Captive Car Other PT Grand Total Captive Car Other PT Grand Total

Captive 114 531 &0 Captive 1B8% 7B% 7% 100%

Chuice 23972 974 852 26796 Choice 93% 4% 3% 100%

Competition 14633 2320 1903 19455 Competition 75% 15% 10% 100%

Grand Total 36719 4425 2605 46846 Grand Total B84% 10% 6% 100%

NHEEB NHEEB

Sum of SumOExpTrip [Mod T Sum of SumOfExpTrip [Mod

Captive Car Other PT Schoal Grand Total Captive Car Other PT School Grand Total
Captive 168 300 663 1020 Captive 16% 29% 54% 0% 100%
Choice 63650 7815 539 955 72958 Choice 87% 1% 1% 1% 100%
Competition 32834 5329 2433 216 40811 Competition 80% 13% B% 1% 100%
Grand Total 96652 13444 3525 1170 114790 Grand Total 84% 12% % 1% 100%
NHEG NHEG

Surn of SumOfExpTrip |ModeGraup | Surn of SumOfExpTrip |ModeGroup |

Captive Car Other PT School Grand Total Captive Car Other PT Schoal Grand Total
Captive 7616 22726 3410 216 33971 Captive 22% B7% 10% 1% 100%
Chuice 275584 B1039 7387 2820 346951 Chaice 79% 18% 2% 1% 100%
Competition 221987 B6347 10220 2495 321062 Competition B9% 7% 3% 1% 100%
Grand Total 505197 170112 21028 5636 701974 Grand Total 72% 24% % 1% 100%

Trip by Purpose by Mode by Licence Based Car Availability (Choice/
Competition/ Captive):
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[Purpase [HERW ] HEW

Surn of SumOMExpTrip_|ModeGrou, | Sum of SumOQMExpTrip [MadeGroup |

Captive Car Other PT Grand Total Captive Car Other PT Grand Total

Captive 1835 6071 2431 12337 Captive 15% 19% F% 100%

Choice 154034 10022 21316 185372 Choice 3% 5% 1% 100%

Competition 69384 12344 26116 107845 Competition 4% 1% 24% 100%

Grand Total 225053 28438 51863 305554 Grand Total T4% 9% 17% 100%

[Purpase [HEEd ]

Surn of SUMOExpTrip_|ModeGroy T Surn of SumOTEXpTrip [ModeGroup |

Captive Car Other PT Schoal Grand Total Captive Car Other PT Schoal Grand Total

Captive 7071 B3 EES] 1705 Captive 3 0% 31% 3% 3

Choice 74271 26138 10452 9517 120379 Choice 62% 2% 9% 8% 100%

Corpetition 31416 11572 7352 4909 55249 Competition 57% 21% 13% 9% 100%

Grand Total 106351 44781 21437 14764 187333 Grand Total 5% 20% 1% 8% 100%

[Purpase [HESh ]

Surn of SumOfExpTrip_|ModeGrouj | Surn of SumOfExpTrip [MadeGroup |

Captive Car Other PT Grand Total Captive Car Cither PT Grand Total

Captive 7585 18723 950 34897 Captive 2% 54% 5% 100%

Choice 244383 21809 5167] 271339 Choice a0% 8% 2% 100%

Competition 115404 17966 5575 139245 Competition 83% 13% 4% 100%

Grand Total ESES) 58459 15630 445480 Grand Total B2% 13% 4% 100%

[Purpose [HB50 J

Surn of SumOfExpTrip [ModeGrou [ Sum of SumOfExpT rip [ModeGroup |

Captive Car Other PT Grand Total Captive Car Other PT Grand Total

Captive 3857 3809 2540 10008 Captive 7% 38% 5% 100%

Choice 100453 11690 1863 114015 Choice 88% 10% 2% 100%

Cormpetition 49050 8926 o714 60BI0 Competition 1% 15% 4% 100%

Grand Total 153170 24424 7117 164711 Grand Total §3% 13% 1% 100%

[Purpase [HEO ]

Surn of SumOfExpTrip_|ModeGrouj | Surn of SumOfExpTrip [MadeGroup |

Captive Car Other PT School Grand Total Captive Car Cther PT Schoal Grand Total

Captive 6135 12209 2782 21126 Captive 29% 58% 13% 0% 100%

Choice 232304 35672 B017 308 274299 Choice 85% 13% 2% 0% 100%

Competition 115695 27049 7735 99 150578 Competition 7% 18% 5% 0% 100%

Grand Total 354133 74531 18534 405 448004 Grand Total 79% 17% 1% 0% 100%

[Purpase [NHBO ]

Surn of SumOMExpTrip_|ModeGrou, | Sum of SumOfExpTrip [MadeGroup |

Captive Car Other PT School Grand Total Captive Car Other PT School Grand Total

Captive 7616 22726 3410 218 33871 Captive 2% 67% 10% 1% 0%

Choice 334602 80534 9498 3482 428116 Choice 78% 19% 2% 1% 100%

Competition 162979 66853 8119 1936 239887 Competition 68% 26% 3% 1% 100%

Grand Total 505197 170112 21028 5636 701574 Grand Total 72% 24% 3% 1% 100%

[Purpose [REEE: J [Pumose  [HEEB

Surn of SUmOMExpTrip_|ModeGroy T Surn of SumOfExpTrip [ModeGroup_|

Captive Car Other PT Grand Total Captive Car Other PT Grand Total

Captive 118 E] Bl B35 Captive 6% 6% T% 100%

Choice 29079 2739 1692 33510 Choice 87% 8% 5% 100%

Corapetition 9525 1155 1063 11743 Competition 1% 10% 9% 100%

Grand Total 36719 2425 2505] 45918 Grand Total §4% 10% 6% 100%

[Purpace [NHBES ]

Surn of SumOfExpTrip_|ModeGrou [ Sum of SumOfExpTrip [ModeGroup |

Captive Car Other PT School Grand Total Captive Car Cther PT School Grand Total

Captive 168 300 553 0 1020 Captive 16% 29% 54% 0% 100%

Choice 71283 8723 984 1170 82164 Choice 87% 1% 1% 1% 100%

Competition 25201 1416 1988 0 31606 Competition 80% 14% 6% 0% 100%

Grand Total GEE52 13444 35 1170 114750 Grand Total 4% 12% 3% 1% 100%
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A-4. Task 2.3 Analysis of Parking Data

A-4.1
A-4.1.1

Parking Demand

Demand Wellington Region

m Table 4-1 Where People Parked By TLA by Purpose

TLA Where Parked Purpose Prop. | Prog
FMBW HBEd HBSh HBSo HBO NHBO HBEB NHBEB CV W‘?e’re By Tl
Parked
Carterton District Residential 21% 0% 3% 71% 11% 35% 11% 17% 14% 28% [ 1.30¢
Public Unmetered on Streel| 8% 16% 32% 26% 36% 31% 59% 41% 0% 29%
Public Unmetered off Streel]l 4% 0% 0% 0% 12% 3% 0% 0% 0% 3%
Work Carpark 64% 0% 0% 0% 0% 5% 18% 25% 72% 11%
Customer Carpark 4% 7% 45% 0% 33% 22% 12% 16% 14% 21%
Drop off/Pick Up Point 0% 7% 20% 3% 8% 3% 0% 0% 0% 7%
Kapiti Coast District Residential 3% 0% 4% 70% 7% 24% 47% 24% 25% 20% |(10.08
Public Unmetered on Streel| 8% 22% 21% 24% 23% 24% 20% 19% 22% 22%
Public Unmetered off Streel| 19% 0% 18% 1% 23% 11% 15% 17% 0% 14%
Public Metered on Street 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Paid Carpark 0% 0% 0% 0% 0% 0% 0% 2% 0% 0%
Work Carpark 47% 0% 0% 0% 0% 2% 5% 23% 37% 5%
Customer Carpark 10% 1% 55% 0% 30% 32% 13% 15% 15% 30%
Drop off/Pick Up Point 12% 77% 3% 4% 17% 6% 0% 1% 0% 10%
Lower Hutt City Residential 3% 0% 2% 51% 5% 14% 15% 10% 2% 12% |20.80
Public Unmetered on Streel| 21% 20% 24% 37% 32% 30% 42% 30% 35% 29%
Public Unmetered off Streelf 5% 7% 6% 2% 17% 6% 0% 4% 3% 7%
Public Metered on Street 3% 0% 5% 0% 2% 4% 9% 2% 0% 3%
Paid Carpark 3% 1% 0% 0% 0% 1% 3% 1% 0% 1%
Work Carpark 49% 0% 0% 0% 1% 5% 16% 31% 29% 9%
Customer Carpark 4% 4% 59% 1% 18% 29% 13% 20% 27% 25%
Drop off/Pick Up Point 12% 69% 3% 8% 25% 12% 2% 2% 4% 14%
Masterton District Residential 9% 0% 4% 54% 11% 20% 50% 5% 33% 17% | 6.86¢
Public Unmetered on Streel]l 6% 38% 27% 39% 45% 29% 27% 18% 20% 29%
Public Unmetered off Streelf 11% 0% 7% 2% 13% 6% 0% 2% 0% 6%
Public Metered on Street 0% 0% 5% 0% 2% 6% 0% 6% 0% 4%
Paid Carpark 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Work Carpark 49% 2% 0% 0% 0% 3% 11% 31% 21% 8%
Customer Carpark 14% 9% 54% 2% 21% 28% 11% 37% 26% 28%
Drop off/Pick Up Point 12% 50% 4% 3% 9% 8% 0% 1% 0% 8%
Porirua City Residential 3% 1% 3% 69% 7% 19% 14% 1% 12% 16% | 8.84¢
Public Unmetered on Streel| 4% 14% 12% 14% 21% 17% 11% 14% 14% 15%
Public Unmetered off Streel]l 12% 7% 17% 4% 20% 13% 25% 14% 2% 14%
Public Metered on Street 0% 0% 1% 0% 1% 0% 0% 0% 0% 0%
Work Carpark 48% 2% 1% 0% 0% 3% 7% 42% 29% 6%
Customer Carpark 11% 8% 64% 2% 28% 39% 39% 26% 40% 35%
Drop off/Pick Up Point 24% 69% 2% 11% 22% 7% 3% 3% 4% 13%
South Wairarapa Distric Residential 22% 0% 6% 89% 36% 14% 45% 21% 89% 26% | 1.58¢
Public Unmetered on Streel| 24% 55% 41% 10% 27% 56% 34% 33% 0% 39%
Public Unmetered off Streel]l 5% 30% 26% 0% 10% 3% 0% 6% 0% 8%
Work Carpark 32% 0% 0% 0% 0% 1% 21% 15% 6% 4%
Customer Carpark 17% 8% 23% 1% 19% 23% 0% 19% 5% 19%
Drop off/Pick Up Point 0% 8% 4% 0% 8% 3% 0% 6% 0% 4%
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TLA Where Parked Purpose Prop. | Prog
FMBW HBEd HBSh HBSo HBO NHBO HBEB NHBEB CV Wﬁgre By Tl
Parked
Upper Hutt City Residential 1% 0% 2% 55% 6% 15% 53% 13% 27% 14% | 7.27¢
Public Unmetered on Streel] 13% 25% 29% 36% 19% 20% 20% 16% 7% 22%
Public Unmetered off Streelf 9% 2% 21% 1% 22% 9% 5% 9% 0% 12%
Public Metered on Street 0% 0% 0% 0% 1% 0% 0% 0% 0% 0%
Work Carpark 55% 0% 1% 5% 0% 6% 6% 17% 35% 9%
Customer Carpark 5% 2% 42% 1% 28% 39% 10% 17% 32% 28%
Drop off/Pick Up Point 16% 71% 5% 2% 25% 11% 7% 29% 0% 15%
Wellington City Residential 1% 1% 2% 35% 3% 8% 11% 5% 2% 7% | 42.47
Public Unmetered on Streel| 10% 33% 27% 49% 28% 32% 46% 28% 27% 29%
Public Unmetered off Streel| 4% 5% 3% 4% 14% 5% 6% 4% 4% 6%
Public Metered on Street 5% 0% 9% 3% 7% 7% 6% 10% 4% 7%
Paid Carpark 9% 1% 3% 0% 8% 4% 5% 5% 2% 5%
Work Carpark 43% 0% 1% 0% 1% 4% 7% 23% 17% 8%
Customer Carpark 8% 5% 53% 3% 21% 28% 16% 17% 27% 25%
Drop off/Pick Up Point 19% 55% 3% 6% 17% 13% 3% 6% 17% 13%
Proportion of Total Trips by Purpose 8% 4% 15% 7% 16% 41% 1% 6% 2%
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m  Table 4-2 Where People Parked By TLA by Purpose (No Passengers)
TLA Where Parked Purpose Prop. | Pror
FMBW HBEd HBSh HBSo HBO NHBO HBEB NHBEB CV Wﬁgre By TL
Parked
Carterton District Residential 22% 0% 4% 65% 13% 31% 11% 25% 14% 26% 1.40¢
Public Unmetered on Streel]l 7% 34% 31% 30% 45% 34% 57% 44% 0% 32%
Public Unmetered off Streelfl 5% 0% 0% 0% 17% 3% 0% 0% 0% 4%
Work Carpark 61% 0% 0% 0% 0% 6% 19% 31% 71% 13%
Customer Carpark 4% 0% 55% 0% 20% 22% 12% 0% 14% 19%
Drop off/Pick Up Point 0% 66% 11% 4% 6% 3% 0% 0% 0% 5%
Kapiti Coast District Residential 3% 0% 4% 66% 10% 20% 45% 23% 25% 17% | 9.87¢
Public Unmetered on Streel| 9% 27% 23% 29% 25% 25% 21% 19% 22% 23%
Public Unmetered off Streel|l 21% 0% 18% 2% 24% 13% 15% 15% 0% 15%
Public Metered on Street 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Paid Carpark 0% 0% 0% 0% 0% 0% 0% 2% 0% 0%
Work Carpark 50% 0% 0% 0% 0% 4% 6% 25% 37% 7%
Customer Carpark 10% 2% 52% 0% 24% 32% 13% 16% 15% 29%
Drop off/Pick Up Point 7% 70% 3% 3% 18% 6% 0% 1% 0% 8%
Lower Hutt City Residential 3% 0% 2% 50% 3% 12% 19% 10% 2% 10% |20.94
Public Unmetered on Streetf| 19% 22% 28% 40% 35% 31% 31% 28% 35% 30%
Public Unmetered off Streel]l 5% 8% 6% 2% 16% 6% 0% 4% 3% 7%
Public Metered on Street 3% 0% 7% 0% 1% 4% 10% 2% 0% 3%
Paid Carpark 2% 2% 0% 0% 0% 1% 4% 1% 0% 1%
Work Carpark 55% 0% 0% 1% 1% 7% 18% 32% 29% 13%
Customer Carpark 5% 5% 54% 2% 18% 28% 16% 21% 27% 25%
Drop off/Pick Up Point 7% 64% 3% 5% 26% 10% 2% 2% 4% 11%
Masterton District Residential 7% 0% 3% 63% 13% 20% 61% 5% 33% 16% | 7.12¢
Public Unmetered on Streel| 7% A7% 27% 29% 41% 27% 12% 17% 20% 26%
Public Unmetered off Streel| 12% 0% 5% 2% 15% 6% 0% 2% 0% 7%
Public Metered on Street 0% 0% 7% 0% 1% 7% 0% 5% 0% 5%
Paid Carpark 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Work Carpark 54% 0% 0% 0% 0% 4% 14% 30% 21% 11%
Customer Carpark 15% 6% 53% 4% 18% 29% 14% 40% 26% 29%
Drop off/Pick Up Point 6% 48% 5% 2% 11% 7% 0% 1% 0% 7%
Porirua City Residential 3% 1% 5% 2% 8% 18% 18% 1% 12% 15% | 8.11¢
Public Unmetered on Streel| 4% 16% 12% 12% 22% 19% 5% 15% 16% 16%
Public Unmetered off Streel]l 13% 7% 13% 4% 17% 13% 31% 12% 2% 12%
Public Metered on Street 0% 0% 1% 0% 0% 0% 0% 0% 0% 0%
Work Carpark 52% 4% 1% 0% 1% 5% 10% 44% 27% 10%
Customer Carpark 11% 17% 66% 3% 24% 38% 32% 27% 38% 35%
Drop off/Pick Up Point 17% 56% 2% 8% 27% 7% 4% 1% 4% 12%
South Wairarapa Distric Residential 19% 0% 5% 93% 13% 15% 49% 18% 89% 23% [ 1.59¢
Public Unmetered on Streel] 25% 63% 45% 5% 38% 51% 28% 26% 0% 38%
Public Unmetered off Streelf 5% 7% 22% 0% 6% 4% 0% 8% 0% 7%
Work Carpark 33% 0% 0% 0% 0% 1% 23% 18% 5% 6%
Customer Carpark 18% 15% 23% 2% 28% 23% 0% 23% 5% 20%
Drop off/Pick Up Point 0% 15% 5% 0% 15% 6% 0% 7% 0% 5%
Upper Hutt City Residential 2% 0% 3% 57% 7% 16% 56% 13% 27% 15% | 7.61¢
Public Unmetered on Streel]l 14% 28% 30% 33% 21% 22% 15% 16% 8% 23%
Public Unmetered off Streelf 9% 4% 19% 1% 20% 8% 5% 8% 0% 11%
Public Metered on Street 0% 0% 0% 0% 1% 0% 0% 0% 0% 0%
Work Carpark 60% 0% 1% 5% 1% 8% 6% 14% 34% 11%
Customer Carpark 6% 0% 45% 2% 24% 35% 11% 18% 32% 27%
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TLA Where Parked Purpose Prop. | Prog
FMBW HBEd HBSh HBSo HBO NHBO HBEB NHBEB CV Wﬁgre By Tl
Parked
Drop off/Pick Up Point 10% 68% 3% 2% 28% 10% 7% 31% 0% 14%
Wellington City Residential 2% 2% 1% 28% 3% 7% 10% 6% 2% 6% |42.76
Public Unmetered on Streel]l 11% 37% 27% 59% 30% 31% 46% 28% 28% 30%
Public Unmetered off Streel]l 4% 9% 3% 2% 10% 4% 6% 5% 4% 5%
Public Metered on Street 6% 0% 9% 3% 7% 7% 6% 11% 4% 7%
Paid Carpark 10% 2% 3% 0% 9% 5% 5% 5% 2% 5%
Work Carpark 49% 0% 0% 0% 1% 5% 8% 24% 17% 10%
Customer Carpark 8% 6% 54% 3% 23% 27% 17% 17% 27% 25%
Drop off/Pick Up Point 11% 45% 2% 4% 18% 13% 1% 5% 17% 12%
Proportion of Total Trips by Purpose 10% 3% 15% 6% 15% 39% 2% 8% 3%
m Table 4-3 What Fee People Paid by TLA by Purpose
TLA Type of Parking Purpose Prop. By|Prop. By
Fee FBW  HBEd HBSh HBSo  HBO NHBO HBEB NHBEB  CV T:aere'}‘g‘f TLA
TLA
Carterton District No Fee Paid 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% | 1.30%
Kapiti Coast District No Fee Paid 100%  100%  100%  100% 100%  100%  100%  100%  100% | 100% | 10.08%
Lower Hutt City No Fee Paid 95% 99% 97% 100% 100% 97% 93% 96% 100% 98% | 20.80%
Short Term Fee 3% 0% 3% 0% 0% 2% 4% 2% 0% 2%
Daily Fee Paid 2% 1% 0% 0% 0% 0% 3% 1% 0% 0%
Weekly/Longer 1% 0% 0% 0% 0% 0% 0% 1% 0% 0%
Fee Paid
Porirua City No Fee Paid 99% 100% 100% 100% 100% 100% 100% 100% 100% 100% | 8.87%
Short Term Fee 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Weekly/Longer 1% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Fee Paid
South Wairarapa No Fee Paid 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% | 1.58%
District
Upper Hutt City No Fee Paid 99% 100%  100%  100% 100%  100%  100% 99% 100% | 100% | 7.27%
Daily Fee Paid 0% 0% 0% 0% 0% 0% 0% 1% 0% 0%
Weekly/Longer 1% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Fee Paid
Wellington City No Fee Paid 85% 99% 92% 100% 94% 94% 90% 90% 97% 93% | 42.47%
Short Term Fee 1% 0% 7% 0% 5% 4% 10% 6% 3% 4%
Daily Fee Paid 4% 0% 0% 0% 1% 0% 0% 1% 0% 1%
Weekly/Longer 10% 1% 0% 0% 0% 1% 0% 3% 0% 1%
Fee Paid
Proportion of Total Trips by Purpose 8% 4% 15% 7% 16% 41% 1% 6% 2% 1
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m Table 4-4 What Fee People Paid by TLA by Purpose (No Passengers)
TLA Type of Parking Purpose Prop. By|Prop. By
Fee FMBW HBEd HBSh HBSo  HBO NHBO HBEB NHBEB  CV FEZL"L?i’ TLA
TLA
Carterton District No Fee Paid 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% | 1.40%
Kapiti Coast District No Fee Paid 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% | 9.87%
Lower Hutt City No Fee Paid 94% 98% 97% 100% 100% 97% 91% 96% 100% 97% | 20.94%
Short Term Fee 3% 1% 3% 0% 0% 2% 5% 2% 0% 2%
Daily Fee Paid 2% 1% 0% 0% 0% 0% 4% 1% 0% 0%
Weekly/Longer 1% 0% 0% 0% 0% 1% 0% 1% 0% 0%
Fee Paid
Porirua City No Fee Paid 99% 100% 100% 100% 100% 100% 100% 100% 100% 100% | 8.12%
Short Term Fee 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Weekly/Longer 1% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Fee Paid
South Wairarapa No Fee Paid 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% | 1.59%
District
Upper Hutt City No Fee Paid 99% 100% 100% 100% 100% 100% 100% 99% 100% 100% | 7.61%
Daily Fee Paid 0% 0% 0% 0% 0% 0% 0% 1% 0% 0%
Weekly/Longer 1% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Fee Paid
Wellington City No Fee Paid 83% 98% 92% 99% 95% 93% 90% 90% 97% 92% | 42.76%
Short Term Fee 2% 0% 8% 1% 4% 5% 10% 6% 3% 5%
Daily Fee Paid 4% 0% 0% 0% 1% 0% 0% 1% 0% 1%
Weekly/Longer 11% 2% 0% 0% 0% 1% 0% 3% 0% 2%
Fee Paid
Proportion of Total Trips by Purpose 10% 3% 15% 6% 15% 39% 2% 8% 3% 1
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TLA ParkPaid Purpose Prop. Prop.
FMBW HBEd HBSh HBSo  HBO NHBO HBEB NHBEB  CV E;’);i(;NQ; By TLA
TLA
Carterton District | No Fee Required | 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 1%
Kapiti Coast District| No Fee Required | 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 10%
Lower Hutt City No Fee Required 95% 99% 97% 100% 100% 97% 93% 96% 100% 98% 21%
Person in Vehicle 5% 1% 3% 0% 0% 3% 6% 2% 0% 2%
Employer 1% 0% 0% 0% 0% 0% 2% 1% 0% 0%
Someone Else 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Masterton District | No Fee Required | 100% 100% 98% 100% 99% 97% 100% 99% 100% 98% 7%
Person in Vehicle 0% 0% 2% 0% 1% 2% 0% 1% 0% 1%
Someone Else 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Porirua City No Fee Required 99% 100% 100% 100% 100% 100% 100% 100% 100% 100% 9%
Person in Vehicle 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Employer 1% 0% 0% 0% 0% 0% 0% 0% 0% 0%
South Wairarapa | No Fee Required | 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 2%
District
Upper Hutt City No Fee Required 99% 100% 100%  100% 100% 100% 100% 99% 100% 100% 7%
Person in Vehicle [ 0% 0% 0% 0% 0% 0% 0% 1% 0% 0%
Employer 1% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Wellington City No Fee Required 85% 99% 92% 100% 94% 94% 90% 90% 97% 93% 42%
Person in Vehicle [ 11% 1% 8% 0% 6% 5% 10% 7% 2% 6%
Employer 4% 0% 0% 0% 0% 1% 0% 3% 0% 1%
Someone Else 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Proportion of Total Trips by Purpose 8% 4% 15% 7% 16% 41% 1% 6% 2% 1
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Passengers)
TLA ParkPaid HBW HBEd HBSh HBSo HBO NHBO HBEB NHBEB CcVv Total TLA
Carterton District | No Fee Required | 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 1%
Kapiti Coast District| No Fee Required | 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 10%
Lower Hutt City No Fee Required 94% 98% 97% 100% 100% 97% 91% 96% 100% 97% 21%
Person in Vehicle 6% 2% 3% 0% 0% 3% 7% 2% 0% 3%
Employer 1% 0% 0% 0% 0% 0% 2% 1% 0% 0%
Someone Else 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Masterton District | No Fee Required | 100% 100% 98% 100% 99% 97% 100% 99% 100% 98% 7%
Person in Vehicle [ 0% 0% 2% 0% 1% 2% 0% 1% 0% 2%
Someone Else 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Porirua City No Fee Required 99% 100% 100% 100% 100% 100% 100% 100% 100% 100% 8%
Person in Vehicle 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Employer 1% 0% 0% 0% 0% 0% 0% 0% 0% 0%
South Wairarapa | No Fee Required | 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 2%
District
Upper Hultt City No Fee Required 99% 100% 100% 100% 100% 100% 100% 99% 100% 100% 8%
Person in Vehicle 0% 0% 0% 0% 0% 0% 0% 1% 0% 0%
Employer 1% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Wellington City No Fee Required | 83% 98% 92% 99% 95% 93% 90% 90% 97% 92% 43%
Person in Vehicle [ 12% 2% 8% 1% 5% 6% 10% 7% 2% 6%
Employer 5% 0% 0% 0% 0% 1% 0% 3% 0% 1%
Someone Else 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Proportion of Total Trips by Purpose 10% 3% 15% 6% 15% 39% 2% 8% 3% 1
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TLA Where Parked | Where Parked Purpose Prop. | Prop.
(CBD) MBW HBEd HBSh HBSo HBO NHBO HBEB NHBEB cv |, BY | BY
Where|[Where
Parked|Parked
CBD
Lower Hutt City Hutt City CBD Residential 0% 0% 0% 0% 3% 0% 0% 0% 0% | 0% 5%
Lower Hutt City Hutt City CBD Public 20% 0% 2% 0% 23% 9% 0% 15%  33%| 9%
Unmetered on
Street
Lower Hutt City Hutt City CBD Public 7% 0% 10% 0% 33% 8% 0% 2% 0% [ 10%
Unmetered off
Street
Lower Hultt City Hutt City CBD Public Metered | 18% 0% 11% 0% 12% 19% 69% 16% 0% [ 16%
on Street
Lower Hultt City Hutt City CBD Paid Carpark 8% 35% 0% 0% 1% 2% 11% 3% 0% | 2%
Lower Hultt City Hutt City CBD Work Carpark | 33% 0% 0% 0% 0% 2% 0% 41%  67%| 5%
Lower Hultt City Hutt City CBD Customer 4% 0% 74% 0% 18% 51% 20% 23% 0% [ 50%
Carpark
Lower Hultt City Hutt City CBD | Drop off/Pick Up| 10%  65% 3% 0% 9% 8% 0% 0% 0% | 6%
Point
Lower Hutt City Hutt City Residential 0% 0% 0% 0% 0% 1% 0% 0% 0% [ 0% 4%
Industrial/Commer
cial
Lower Hultt City Hutt City Public 20% 59% 18% 68% 45% 20%  15% 15%  11%| 23%
Industrial/lCommer [ Unmetered on
cial Street
Lower Hutt City Hutt City Public 3% 0% 1% 0% 17% 1% 0% 0% 0% | 3%
Industrial/lCommer | Unmetered off
cial Street
Lower Hultt City Hutt City Public Metered | 2% 0% 5% 0% 9% 1% 0% 0% 0% | 2%
Industrial/Commer on Street
cial
Lower Hultt City Hutt City Work Carpark | 48% 0% 0% 12% 0% 5% 35% 43%  39%| 14%
Industrial/Commer
cial
Lower Hutt City Hutt City Customer 4% 0% 75% 7% 20% 67% 49% 37%  50%| 50%
Industrial/Commer Carpark
cial
Lower Hultt City Hutt City Drop offfPick Up| 23%  41% 0% 12% 8% 5% 0% 6% 0% | 8%
Industrial/Commer Point
cial
Lower Hutt City Hutt City Inner Residential 2% 0% 0% 100% 0% 0% 34% 0% 0% | 3% 2%
Lower Hutt City Hutt City Inner Public 9% 40% 82% 0% 36% 35% 0% 19% 100 | 32%
Unmetered on %
Street
Lower Hutt City Hutt City Inner Public 5% 0% 0% 0% 2% 4% 0% 5% 0% | 3%
Unmetered off
Street
Lower Hultt City Hutt City Inner Public Metered | 0% 0% 0% 0% 1% 1% 26% 5% 0% | 1%
on Street
Lower Hutt City Hutt City Inner Paid Carpark 15% 0% 0% 0% 0% 1% 30% 1% 0% | 4%
Lower Hutt City Hutt City Inner Work Carpark | 48% 0% 0% 0% 0% 6% 0% 49% 0% | 13%
Lower Hultt City Hutt City Inner Customer 3% 0% 13% 0% 37% 44% 11% 19% 0% [ 29%
Carpark
Lower Hultt City Hutt City Inner | Drop off/Pick Up| 19%  60% 4% 0% 24% 8% 0% 0% 0% | 14%
Point
Lower Hutt City Otherwise Residential 5% 0% 3% 52% 7% 22% 18% 15% 2% [ 18% | 22%
Lower Hutt City Otherwise Public 24% 15% 39% 37% 30% 37% 55% 38%  40%| 34%
Unmetered on
Street
Lower Hutt City Otherwise Public 5% 8% 4% 2% 18% 7% 0% 5% 1% | 7%
Unmetered off
Street
Lower Hutt City Otherwise Public Metered | 0% 0% 2% 0% 0% 0% 0% 0% 0% | 0%
on Street
Lower Hutt City Otherwise Paid Carpark 0% 0% 1% 0% 0% 0% 0% 0% 0% | 0%
Lower Hultt City Otherwise Work Carpark | 54% 0% 1% 0% 2% 6% 17% 24%  26%| 9%
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(CBD) HBW HBEd HBSh HBSo HBO NHBO HBEB NHBEB cv | . BY | By
Where[Where
Parked|Parked
CBD
Lower Hultt City Otherwise Customer 5% 4% 46% 1% 14% 13% 8% 15%  23%| 14%
Carpark
Lower Hutt City Otherwise Drop off/Pick Up| 7% 2% 5% 7% 29% 14% 2% 2% 5% | 16%
Point
Wellington City Otherwise Residential 2% 2% 2% 39% 5% 13% 16% 10% 3% | 10% | 42%
Wellington City Otherwise Public 18% 36% 35% 50% 32% 34% 63% 36% 22%| 34%
Unmetered on
Street
Wellington City Otherwise Public 6% 3% 3% 4% 18% 6% 3% 6% 5% | 8%
Unmetered off
Street
Wellington City Otherwise Public Metered | 1% 0% 1% 0% 0% 1% 0% 2% 2% | 1%
on Street
Wellington City Otherwise Paid Carpark 2% 0% 1% 0% 3% 2% 1% 1% 1% | 2%
Wellington City Otherwise Work Carpark | 46% 0% 0% 0% 0% 3% 6% 26%  26%| 6%
Wellington City Otherwise Customer 10% 2% 56% 4% 24% 30% 10% 15%  31%| 27%
Carpark
Wellington City Otherwise Drop off/Pick Up| 14% 57% 2% 4% 18% 11% 2% 4% 7% | 12%
Point
Wellington City WCC CBD Residential 1% 0% 0% 20% 0% 0% 0% 0% 0% | 0% 16%
Wellington City WCC CBD Public 3% 65% 9% 13% 12% 18% 8% 13%  34%| 14%
Unmetered on
Street
Wellington City WCC CBD Public 2% 0% 1% 0% 4% 1% 11% 2% 3% | 2%
Unmetered off
Street
Wellington City WCC CBD Public Metered | 7% 0% 32% 0% 24%  22%  19% 23% 7% | 21%
on Street
Wellington City WCC CBD Paid Carpark | 19% 6% 11% 5% 26% 13% 14% 12% 1% | 16%
Wellington City WCC CBD Work Carpark | 41% 0% 2% 0% 5% 6% 12% 22% 7% | 12%
Wellington City WCC CBD Customer 2% 7% 38% 0% 9% 24%  31% 19%  25%| 19%
Carpark
Wellington City WCC CBD Drop off/Pick Up| 26%  22% 6% 62% 18% 16% 5% 8% 23%|( 16%
Point
Wellington City WCC Coupon Residential 1% 0% 4% 10% 1% 3% 21% 3% 1% | 3% 10%
Parking
Wellington City WCC Coupon Public 7% 15% 15% 53% 38% 42% 58% 29%  25%| 33%
Parking Unmetered on
Street
Wellington City WCC Coupon Public 1% 11% 1% 4% 6% 2% 0% 4% 1% | 3%
Parking Unmetered off
Street
Wellington City WCC Coupon Public Metered | 9% 0% 9% 22% 10% 13% 0% 9% 2% | 11%
Parking on Street
Wellington City WCC Coupon Paid Carpark 7% 3% 1% 0% 1% 1% 0% 2% 0% | 2%
Parking
Wellington City WCC Coupon Work Carpark | 41% 1% 1% 0% 0% 4% 0% 19%  16%| 8%
Parking
Wellington City WCC Coupon Customer 17% 16% 67% 0% 35% 22% 10% 24%  20%| 27%
Parking Carpark
Wellington City WCC Coupon | Drop off/Pick Up| 17%  53% 2% 11% 10% 13% 11% 9% 29%| 14%
Parking Point
Proportion of Total Trips By Purpose 9% 4% 13% 7% 17% 41% 1% 6% 2%
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TLA Where Parked Parking Fee Purpose Prop. By | Prop.
(CBD) FBW HBEd HBSh HBSo HBO NHBO HBEB NHBE cv | Faking | By
B Fee Where
Parke
d CBD
Lower Hutt City Hutt City CBD No Fee Paid 72% 65% 95% 0% 97% 88% 66% 79% 100%| 89% 5%
Lower Hutt City Hutt City CBD | Short Term Fee | 17% 11% 5% 0% 3% 11% 24% 15% 0% 9%
Paid
Lower Hutt City Hutt City CBD Daily Fee Paid | 9% 25% 0% 0% 0% 1% 11% 6% 0% 2%
Lower Hultt City Hutt City CBD | Weekly/Longer | 1% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Fee Paid
Lower Hultt City Hutt City No Fee Paid 98% 100% 100% 100% 100% 100% 100% 100% 100%| 100% 4%
Industrial/Commer
cial
Lower Hutt City Hutt City Short Term Fee | 2% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Industrial/Commer Paid
cial
Lower Hutt City Hutt City Inner No Fee Paid 95% 100% 100% 100% 100% 99% 44%  92% 100% 97% 2%
Lower Hutt City Hutt City Inner | Short Term Fee | 0% 0% 0% 0% 0% 0% 260 5% 0% 1%
Paid
Lower Hutt City Hutt City Inner Daily Fee Paid | 4% 0% 0% 0% 0% 0% 30% 0% 0% 1%
Lower Hutt City Hutt City Inner | Weekly/Longer | 1% 0% 0% 0% 0% 1% 0% 4% 0% 1%
Fee Paid
Lower Hutt City Otherwise No Fee Paid 99% 100%