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1. Executive Summary

This report summarises modelling of the two of the four short listed programme options — Options 1
and 4 - to inform the development of the preferred option report. The four programme options are
clearly documented elsewhere, however in summary they constitute the following key elements: %

e Option 1 — Light Rail Rapid Transit (LRT) between the station and Island Bay, grade \
separation at the Basin Reserve, and a duplicated Mt Victoria Tunnel providing increase hbus
capacity to the east. g\,

e Option 2 — Bus Rapid Transit (BRT) between the station and Island Bay and the
station and Miramar/the airport, grade separation at the Basin Reserve and a duplicated Mt
Victoria Tunnel catering for the eastern BRT branch. Q

e Option 3 — LRT between the station and Island Bay, grade separatien Basin Reserve
and small scale improvements to buses to the east (no Mt Victoria el).

e Option 4 — LRT between the station and Island Bay, at grade i ments at the Basin
Reserve and small scale improvements to buses to the eas t Victoria Tunnel).

Modelling to inform the preferred option report has focused
assumptions, building on learnings from previous phases o
included changes to the representation of travel deman the CBD (particularly in relation to
active travel), changes to capacity assumptions on kewlinks (informed by additional analysis), and
improved representation of parking capacity for re@m transformational nature of the programme.

@bfinement of existing models and

oject. These refinements have

In addition to this, a new intensified land usg{segnario reflecting 16,000 additional dwellings in the

CBD and along the southern and easterg alors (on top of the 10,000 in the core scenario) has

been identified by the LGWM team u@- d using the modelling suite. This “what if’ scenario,

when interpreted alongside the core landUse scenario, provide two “bookends” to understand the
@velopment along the mass rapid transit (MRT) corridors?.

benefits of achieving higher Ie;/el&

Three different future scenagiostadve been modelled, to reflect potential future uncertainty regarding
travel demand and trave viours. Model outputs and forecasts should be considered indicative,
based upon a series ghi assumptions, and be interpreted as a range to inform and support
decision making.

Output has oc@on elements that provide differentiation between the options — principally mode

efinements to the modelling provide more differentiation between all of the options and
the d um, strengthening the case for investment. They also provide more differentiation

nstrate similar levels of public transport patronage from the south, options that provide a
plicated Mt Victoria Tunnel are forecast to experience higher levels of PT uptake than those that
Q~ don’t, due to improved travel times, increased reliability and increased capacity.

! This is a “what if” scenario based loosely on work undertaken by The Property Group in January 2021. It is not
intended to be a forecast land use response of the MRT investment.
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Introduction

This document summarises the modelling work undertaken to support the Let's Get Wellington
Moving preferred option report.

The preferred programme options report (PPOR) seeks to consolidate work done to date on %
four short listed programme options and make a recommendation on a technically preferr @
option. It will draw on the Programme Affordability Short List Options (PASLO) report, he va
business cases, the outcomes of the consultation process and ‘Other Factors’ from P, to

help decide on a preferred option. It will also draw on a number of other technic
(including a Carbon Analysis Technical Report and an Economics Technical Repoft). It will
eventually form part of the business case deliverables. Q

*
The four programme options are clearly documented elsewhere, howe,Q ummary they
constitute the following key elements: @

e Option 1 — Light Rail Rapid Transit (LRT) between the @and Island Bay, grade

separation at the Basin Reserve, and a duplicate n&t ria Tunnel with Enhanced bus
to the east. 2\

e Option 2 — Bus Rapid Transit (BRT) betwee ion and Island Bay and between the
station and Miramar/the airport, grade se % at the Basin Reserve and a duplicated
Mt Victoria Tunnel catering for the eagte.%ﬂ branch.

e Option 3 — LRT between the statiqn nd Bay, grade separation at the Basin
Reserve and small scale impro for Enhanced Bus to the east (no Mt Victoria
Tunnel).

e Option 4 — LRT between thon and Island Bay, at grade improvements at the Basin

Reserve and small scaledmprovements for Enhanced Bus to the east (no Mt Victoria
Tunnel). @

As well as making a recem dation on a technically preferred programme, the report also
seeks to answer a m@ of key questions:

e LRTV %

e Mt \jctgMa Tunnel duplication v No Mt Victoria Tunnel duplication

o @n grade separation v Basin at grade
It w ers a range of considerations that are not directly impacting on option choice. These
in e:

\®®. Congestion Charging (would require legislative change)

Q_@

Speed of delivery
e Sequencing (including disruption (and therefore compensation))
e Staging (if part of a bigger programme)
e Funding
e Delivery mechanism

The preferred programme option report brings in information from a range of disciplines. Of most
significance are the inputs from the urban development and carbon specialists. Modelling cuts
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across a number of areas and has focused on providing a range and “bookends” as follows to
guide decision making:

o two “bookend” options (options 1 and 4)

e two “bookend” land use scenarios (core and intensified).

¢ three model scenarios with different assumptions around active mode uptake and (%
from home to reflect a range for both PT and active mode demand K

The intensified land use scenario has been developed externally to the modelling w sSéam
and should be considered as a “what if’ scenario rather than an attempt to predic evel of
intensification stimulated by the infrastructure improvements. Q

The purpose of the modelling is to inform the decision making process.o\

3. Modelling Methodology — WTSM refinements &
The overall approach to the modelling was to draw on existing r@ng and implement small
adjustments and improvements based on refined assumptio improved knowledge of the
constituent components of the transformational program

This section focusses on refinements to inputs to the@“mgton Transport Strategy Model
(WTSM). Unless documented below, all other assthtl ns and inputs remain unchanged and
have been documented previously. .

when viewed in the context of a transf nal programme of the scale of LGWM, and provide

At a high level, the refinements have a r @ small impact both in isolation and combination
ﬁél
a more robust evidence base for th@ pment of the preferred option.

Capacity and travel time refin@ents

Mt Victoria Tunnel 5&

The duplicated Mt Victo%eTunnel as previously modelled in WTSM assumed a mid-block
capacity of aroun 1@ hicles per hour.

Subsequent Al
accommodat

modelling undertaken to inform the PASLO report showed that in order to
ements at the eastern intersections of the tunnel, the effective mid-block
capacity,of ew tunnel will be nearer to 1,450, equivalent to that of the existing Mt Victoria
Tunnel.@; capacity constraint has been adjusted in WTSM.

Thj ctively means that a duplicated tunnel would not deliver a material increase in capacity
e east for private motor vehicles.

\ ataitai Bus Tunnel

It was previously assumed that targeted bus priority to the east of the existing bus tunnel will
Q~ deliver travel times of 8 minutes between Wellington Rd and Elizabeth St, with an In Vehicle Time

(IVT) perception factor of 0.9 to represent the impact of the priority measures and reliable
journeys.

Further investigation, including benchmarking against current observed travel times and
spreadsheet modelling of future travel times for Options 3 and 4 has shown that the targeted bus
priority might not deliver the level of travel time and reliability improvements that was previously
assumed.

SV
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A pragmatic approach to modelling this has been adopted for the Preferred Option Report

Modelling, whereby the in-vehicle perception factor between Wellington Rd and Elizabeth St via
Hataitai was adjusted from 0.9 to 1.0 to reflect the impact of bus-on-bus congestion along the

corridor and the resulting travel time has been adjusted from 8 minutes to 9 minutes to reflect (1/
slower future travel times than previously assumed (informed by benchmarking against current%
travel times and spreadsheet modelling of future travel times)

Second Spine travel times \

Analysis of the second spine travel speeds showed that in the PASLO modelling, a f@speed
was assumed along the Waterfront than is likely to be achieved in reality due to t?\
representation of bus stops and side friction.

As a result, travel times along the second spine has been increased by,2 @s in all options,
ensuring consistency with the spreadsheet based modelling of travel tbﬁ?} at has been used as
a basis for the development of transport model assumptions. @

Active mode and working from home scenarios approach

The travel demand management assumptions that refle ial working from home and
increases in the attractiveness of walking / cycling (due ransformational programme) have
been adjusted to test a range of outcomes to reerct&r ncertainty.

N

and Option for two of the three modelled
tion of home-based work (commuter) trips
ork from home) to reflect a potential future with

Working from Home

These adjustments apply to both the Do Mi i
scenarios and effectively remove a sm
according to job category (and prop
more people working from home

Active modes — walking and (@ing

The approach for adjusting%' tractiveness of walking and cycling (relative to other modes) to
reflect significant walking an®cycling investment and the extent to which this could achieve
modal shift from car %&T is purposefully high level and indicative, with the following context
and caveats:

e WTS @ﬁesents slow trips (walking / cycling) using a simple distance based approach
to extradt a proportion of demand based on trip length to apportion to walking / cycling.

o detailed modelling using other tools is required at the DBC stage to further
nderstand changes in behaviour from walking and cycling investment to feed into the
broader assessment

Q% modelling approach uses a range of sector-based factors to adjust the attractiveness of both

Q%

alking and cycling (in generalised minutes) relative to the Do Minimum. These factors are
informed by existing work undertaken for the City Streets IBC and are broadly applied as follows:

e Within CBD - reflecting road space reallocation from car to walking / cycling and
increasing attractiveness of walking / cycling

e From north / west to Wellington CBD to reflect City Streets investment in walking / cycling

e From the south and east to reflect the transformational programme and intensification
resulting in increased attractiveness of and propensity to walk and cycle

Preferred Option Report — Modelling Appendix Page 7
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e All scenarios assume an improved active mode facility through Mt Victoria Tunnel, with
this reflected in the modelling

e Higher factors (leading to higher modal shift to walking / cycling) for the intensified land (L
use scenario than the core scenario

Given the indicative “what if’ nature of these adjustments and need for more refined work !lu%
the DBC stage, a scenarios based approach has been developed to provide a range withi ich
future outcomes are likely to sit:

e Scenario 1 —some working from home (5% to 10%) and a significant modelle it from car /
PT to active modes as a result of the infrastructure improvements

e Scenario 2 — some working from home (5% to 10%) and small leve]s delled shift from
car / PT to active modes as a result of the infrastructure improvem&s

e Scenario 3 — a no working from home and no modelled shift fr to active modes under
the Options as a result of improved infrastructure

of the project and standard for strategic transport mode he DBC stage it is recommended
that a more detailed assessment of walking and cych and be undertaken, with this fed
back into the analysis of other modes.

This approach to modelling walking / cycling demand is @ed appropriate for the IBC stage

increase in underlying walking/ cycling d ndyfegardless of infrastructure investment due to
more people living within close proximi k and leisure locations and thus favouring active
modes. This is considered intuitive ctive of both current behaviours and the desired

Under an intensified land use scenario, the reﬁ@htaﬂon of walking / cycling does result in an

outcomes that intensification would ve.

Car ownership @

The table below shows th @ned car ownership for the base model (2013) and 2046 future
models.

In terms of adjust r@nade to the model:

e Small adjustments (that have been included in previous phases of LGWM modelling)
have b made to both the base year and 2046 core land use to reflect more recent
Stats census data regarding car ownership and update the model assumptions (that
\ele derived initially from the 2001 census) to a more current and appropriate baseline to
flect trends within Wellington CBD over the last 5 to 10 years where car ownership
levels have reduced

Q%. Further adjustments to car ownership along the MRT corridor have been made to reflect
Q\ the nature of development along the corridor under an intensified scenario being similar in

characteristics to current intensified developments in the CBD

2 This changes under the intensified land use scenario reflects the characteristics of the compact
urban form that is envisaged under the intensified land use scenarios, and is based on an
assumption that the MRT corridor would have similar levels of car ownership to current dwellings
in the CBD. Whilst needing to be verified during the DBC stage, this assumption is considered
pragmatic for testing the ‘what if” intensified land use scenario.

Preferred Option Report — Modelling Appendix Page 8
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The adjustment to car ownership assumptions are based upon the intensified land use scenario
delivering multi-storey and multi-unit dwellings that have fewer car parks than dwellings that

would result in lower rates of car ownership

Analysis of the Household Travel surveys data shows that some areas of Wellington CBD (b(l/
already have household car ownership levels of around 0.3 — the intensified land use scena

assumes that this becomes the norm, in part driven by investment in PT and active mode u
development with these characteristics spreading form the CBD to the inner suburbs (Newto n)

and to some extent further south towards Berhampore and Island Bay. O
Table 1 - Car ownership rate adjustments
2013 o

Stats 2013 WTSM 2046 Core 204A tensified Land Use
Zone Base Adj Base Adj @‘ High
36 11 13 1.3 1.6 0.8 X\ 0.8
37 0.9 13 1.3 16 08 (A" 16 0.8

38 1 1.4 1.3 16 1 ANV s 1
39 1.4 16 16 16 12d \ 7 16 1.2
46 05 1.4 0.7 16 N 16 0.3
47 0.8 1.1 05 15 08 15 03
48 0.8 1 04 13 ,\i é?.s 13 0.3
49 1.1 1.4 08 16 NNV 1 16 03
50 04 0.9 03 12, N o4 1.2 03
51 05 1 0.4 N\ 05 13 03
52 04 0.9 03 ’\{D 04 1.2 03
53 05 0.9 03 | (w2 0.4 1.2 0.3
54 0.6 0.8 0.2 N1 04 13 03
56 0.9 1 04 N & 14 0.5 14 03
57 05 1 w 15 0.6 15 0.6
58 0 1 1 11 05 11 05
59 - 18 %1 1.4 0.7 1.4 0.7
60 05 0.9 0.2 1.4 04 1.4 0.4
61 - 13 W N 13 15 07 15 07

62 - - ‘r A2 - _ - ~ ~

63 : O\ : - : - -
64 1 NG 0.6 1.4 0.7 1.4 0.7
65 - L b5 05 0.7 0.4 07 0.4
66 - LN 1 0.9 15 07 15 07

CBD 07¢ N° 11 06 1.4 06 1.4
13 9 1.2 04 1.4 0.6 1.4 0.4
14 & 1.2 05 15 07 15 0.4
19 1 1.2 05 15 07 15 0.4
21 1 13 0.6 15 07 15 0.4
44, 06 1 04 14 07 14 04
U 0.7 12 0.4 15 0.7 15 0.4
0.9 1.2 05 15 07 15

@ 16 1.5 1.6 1.6 1.6 1.1 1.6 0.7
17 1.4 16 16 16 12 16 07
20 1 1.2 0.6 15 0.8 15 0.7

IB/BP

1 14 15 15 16 11 16 1

2 14 15 15 16 11 16 1

3 15 16 16 16 12 16 11

4 1.4 15 15 16 11 16 1
5 16 1.7 17 17 13 17 1.2

6 17 1.8 1.8 17 1.4 17 1.3

Preferred Option Report — Modelling Appendix Page 9



VR 1 QP T

7 1 1 1 1.2 0.9 1.2 0.8
8 13 14 14 16 1 16 0.9
9 1 11 11 15 0.8 15 0.7
East 13 1.4 14 16 1 16 (L
Parking q

CBD Parking in WTSM is represented by charges across zones in the CBD, with the
varying by time period, purpose and area. Note that there is no parking capacity con

WTSM.

The Golden Mile, second spine and transformational programme will result in a re
street parking, and also potentially a significant reduction in off-street pri Q«
potential redevelopment of parking building sites for apartments / reside
development of vacant lots that might currently be used for off-stree

Through time, it is also envisaged that the mix of parking would
commuter vs short stay parking to a greater percentage of pa

parking.

The principles of supply and demand suggest that if
would likely increase to keep a balance between su

modelling assumptions for all three scenarios ass
2046 to reflect the reduced parking capacity in_t

This is considered a pragmatic approac
the nature of LGWM, that is likely to re

within and to the CBD.

It should be noted that further
assumptions and outcome
reduction in parking spac

Revised land use a

The land use inpu%
development t d
assumption% an additional 16,000 dwellings over and above the 10,000 enabled by the
spatial plan N\afe reported in the PASLO modelling report?> and were based on projections of
growth Ioped by The Property Group in January 2021 that themselves were based on

previ@ option V1A that assumed MRT to the south and east.

&G

)

g.

d in previous modelling work have been refined by the urban
revised inputs for the model have been produced. The previous

arge
it within
ion in on-

ing due to the
wellings and the

om a 90/10 split between
K ff-street) being short stay

s%supply were to decrease, the cost
nd demand, and therefore the
es a 30% increase in parking charges in

G&er to replicate a transformational programme of
e supply of demand and restrict traffic circulation

detailed work is required during the DBC in order to test
on to the reduction in traffic capacity within the CBD and the

%%?mre recent changes undertaken for the PPOR maintain the same overall level of growth —
;000 additional dwellings compared to the Do Minimum — but change the distribution of growth

\ ccordingly:
%)

Q~ o Lower levels of growth in the eastern suburbs (relative to previous intensified land use
scenario)

¢ Higher growth in Island Bay and Berhampore (relative to previous intensified land use

scenario)

2 https://lgwm-prod-public.s3.ap-southeast-2.amazonaws.com/public/Documents/Nov-1-MRT/2021-11-01-LGWM-

PASLO-Modelling-Report_Redacted-v2.pdf
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New land use inputs have been developed for the intensified land use scenarios and
implemented in WTSM as shown below:

Table 2 - Land use adjustments (L
MRT Enab eoq
Employm

growth - Revised

MRT Enabled

Employment growth
- Previous Intensified
Land Use

MRT Enabled

Population growth -
Previous Intensified
Land Use

MRT Enabled
Population growth -
Revised Intensified

Area Zone Land Use

Miramar

Miramar

Miramar

Miramar

Miramar

Lyall Bay

Kilbirnie

Eastern suburbs

Newtown

Newtown

Berhampore / Newtown

Mt Cook

Mt Cook

Mt Cook
Newtown / Adelaide Rd

A J
Island Bay 16 \; 650 1150

-
Island Bay 17 ‘( 650 1150
A 3
Berhampore / Island Bay 2 @ 1300 1550
Island Bay / Berhampore | = 2600 3900

Te Aro E \) 46 2600 2850 1625 1800

Te Aro 47 2600 2850 1625 1800

TeAro Q ) 48 2600 2850 1625 1800

Te Aro ") 49 2600 A 1625 L0

{
Te Aroy 50 2600 A 1625 L
X/ 51 2600 2850 1625 1800

ro 52 2600 2850 1625 1800

Q 1"Te Aro 53 2600 2850 1625 1800

CBD / Te Aro 20800 22600 13000 14500

As has been the case in previous modelling undertaken for the transformational programme, the
intensified land use scenario retains the same population growth across the region overall as the

Preferred Option Report — Modelling Appendix Page 11
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core land use scenario, with development focused on the MRT corridors rather than the wider
region.

particular corridor enabled by transport investment) in isolation to other changes. It is also best

This approach allows us to assess the impact of the change (a faster rate of growth on a (L
practice in terms of the Waka Kotahi Monetised Costs and Benefits Manual. %

It also enables us to understand potential trigger points — in terms of the level of additionaN
development and / or timing of such growth — whereby demand might warrant a particbﬁr'modal
solution.

In this sense the ‘core’ and ‘intensified’ land use scenarios can be considered “bodkends”, and
the modelling can be used to understand the trade-offs between capacity, fr@gncy and mode
on the continuum between the core and intensified scenario o

The scenario has been developed based on the assumption that PT rk improvements
catalyse development to the south and (to a lesser extent) the ea %s loosely based on a
land use response to option 1. It is intended to represent a “whaf i stenario and provides an
indication as to the implications on programme performance

Further analysis is required to determine a forecast lev ponse, however it is anticipated
that the other programme options will respond differ\ t® option 1:

of intensification than LRT based syst' erefore, lower levels of intensification may
be achievable for the southern c (@I der option 2. Higher levels of intensification,
however, may be achievable fos({;i\astem corridor under option 2 reflecting an
improved level of PT provisig

e Based on international literature, BRT@ystems are shown to catalyse lower levels

e Option 3 will support identice els of intensification to the south to option 1. It will,
however, support limiteddgvels of intensification to the east.
e Option 4 will supporg si levels of intensification to the south to options 1 and 3. The

MRT corridor folloxs ghtly less desirable route to the north of the Basin Reserve —
further work wouwd bé*required to determine whether this would have any effect on
development.Sihilarly to option 3, it will support limited levels of intensification to the
east.

A realistic ou could also be one where the PT investment stimulates faster population and
economic g across the whole region, with this additional growth being focussed on the MRT
corridor, apwever this would need to be taken together with other factors that could influence the
spee ensification, including national and regional economic factors and policies.

It @J d also be noted that the intensified scenario assumes:

a similar demographic breakdown to the existing demographic breakdown for a particular

a similar distribution of employment by type for each zone based on the existing
breakdown for a particular zone

This is noted as an improvement area for the DBC, where improvements the dynamic nature of
the transport-land use response will be refined and incorporated into modelling work.

Do Minimum

Further details around the Do Minimum are provided in the IBC document, however in summary
the Do Minimum includes no significant interventions on the highway and rail network and only

Preferred Option Report — Modelling Appendix Page 12
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incremental improvements to PT frequencies to accommodate future demand (which it is
assumed would have consequences in the central city for PT reliability).

Importantly, it does not assume any rail improvements that would result in increased service (L
frequencies and improved levels of service compared to the current status quo. %

4. Modelling Methodology — Aimsun @
Strategic models by their very nature are not designed to accurately represent highwayimpacts
at a more local level within compact urban areas, due to their simplified representatiz@ﬁmid-
block queuing and congestion and coarse zone systems

As a result, a more refined approach is required to improve our understandit@the traffic
impacts of Options 1 and 4. . 0

The AIMSUN meso-scopic model has been used to provide a more fai representation of the
traffic impacts of the Options 1 and 4 and provide a more robust dj iation between options,
in particular relating to:

¢ the impact of reduced capacity in Wellington CB K
e the performance of the Basin Reserve and Mt Vij unnel

The approach taken for the AIMSUN modelling t th@ formed the preferred option
assessment is as follows:

*
o Run AIMSUN Options 1 and 4 with %change in demand derived from revised
WTSM demand (Scenario 1) \\q
o Derive benefits from these gptiGRsNhuantitative assessment of network performance,
input to economics

The AIMSUN model uses a no | 2026 model year, focussing on the impact that a given
change in traffic volumes ¢ e on the operation of the CBD and state highway network.

The outputs of the AIM%?\I\nodelling are shown in Appendix B

5. Output Metric @

The program KPIs are well documented elsewhere and draw input from a range of
technical di@s including modelling. The previous work indicated that there is limited
differentiatiomdgetween the options for some of the modelling related KPlIs, therefore the focus of
the mo g output for the preferred options report has been on the elements that do show
som erences in performance.

(ﬁ:llowing table highlights where updated modelling output has been extracted (modelling

@ puts are highlighted in bold). In summary, WTSM modelling has been used to inform the

option comparison work. It has also been used to inform the economic analysis. Aimsun
modelling has been used to answer some of the key questions highlighted in the introduction to
this document as well as inform the option comparison work.

It is important to acknowledge that the results from WTSM and Aimsun are not directly
comparable — WTSM modelling has been undertaken for 2046 (as this shows the greatest
amount of differentiation), whereas Aimsun modelling has been undertaken for a notional scheme
opening year (it is based on a modified 2026 forecast, but the date is less critical due to the
operational nature of the model).

Preferred Option Report — Modelling Appendix Page 13



Table 3 - Key output metrics

Objective

A transport
system that
enhances the
urban amenity

Urban Amenity

Measure

The quality of the urban
environment associated with
Comfort, Composition,
Connectivity and Activation

Application in Preferred Programme Report

Not a large differentiator in PASLO so no
further work has been carried out

and enables
urban Urban Qualitative assessment and Not a differentiator due to modellifoig
development Development quantified net value uplift but a key consideration by P . Modelling
outcomes (Yield, Viability and Value Uplift | does not forecast urban development
and Opportunity) potential.
Modelling has ‘xQed to show the
difference in ance between core
and inten gffi ptions for the key metrics
outliri& in this table.
Attracting traffic  Number of vehicles using EAimsun modelling output has
off city streets  highway rather than waterfront n used to understand the implications
or city streets at key screen |of the Basin Reserve grade separation and
lines \ the second Mt Victoria Tunnel on key city
* @, streets (and route choice around the city).
N
A transport People living Resident po it @Rhin a This is a differentiator when considering the
system that within close 30-minute ime of impact of congestion charging and/or urban
provides proximity of key development

efficient and destinations
reliable access

for users

L

WeIIin jtpCentre and key
social aad_gConomic
O@Jnities

Updated WTSM modelling has been used
to derive 15 and 30 minute catchment areas
to understand differentiation

Travel tj

reIiaE i

Travel time reliability for
general traffic and public
transport across the Wellington
region

Not a differentiator in PASLO. Aimsun
outputs have been reviewed to determine
the extent to which Basin and Mt Vic
Tunnel influence travel time reliability

&

Comparative
6 travel time
@ between
modes

Travel time ratio for key modes
and routes

Slight differentiator only — this report draws on
PASLO analysis

Equitable Travel

Changes to accessibility
(measured using effective
density) for higher deprivation
areas in Wellington.

Slight differentiator only (some options have 2-
3% increase vs 4-5% increase). This report
draws on PASLO analysis

Pedestrian
Level of
Service

Qualitative assessment of
quality of infrastructure and
likely delays at intersections

Not a differentiator

Preferred Option Report — Modelling Appendix

Page 14



Public
Transport
Delay

VR 1 QP T

Comparison of public transport
peak travel times vs free flow
travel time

This is a differentiator when considering
congestion charging. Updated PT travel time
metrics have been extracted from Aimsun

The quality of
cycling facilities

Qualitative assessment of
quality of infrastructure.

Not a differentiator

N

5V

Mode share in
the central city

A transport
system that

Number of people travelling
across the central

Not a differentiator for the regio t high
interest, therefore a new ri been

reduces carbon city screenline by mode developed using WTSM ou 0 show
emissions and mode share of trips wit/ya start or end
increases mode Mode share Person kilometres travelled by [ point in the WellingtofNCBD. This is
shift by across the mode around the region reported on for & ﬁv d intensified land
reducing region use scenarlo II as for the
reliance on congestio e sensitivity test.
private vehicle
travel In ad this, analysis of PT line
on the two MRT branches has
ndertaken.
Carbon Composite assessment siﬁbShght differentiator from previous work and
Emissions Carbon Assessment T *Qr high interest for the stakeholders.
investment (CATI),*% é‘
emissions (VKJ New methodology for assessing enabled
consumpti ount of carbon has been developed, drawing on
active t t®nabled model outputs — particularly fuel
consumption and VKT. These are reported
for core and intensified land use scenarios
@ and for the congestion charge sensitivity
& test
Embodle Estlmatlon of the carbon Slight differentiator and high interest. No
Car or@ embodied in the construction of | modelling required for this KPI
6 new infrastructure.
A transport }ns and Deaths and serious injury Not a differentiator
system that Qrious injuries  equivalents for people walking
improve ty for people and cycling in and around the
for al@ walking or central city
6 cycling
% Deaths and Deaths and serious injury Not a differentiator but safety is an investment

serious injuries
of all transport
users

equivalents for all transport
users

objective, so reporting is provided. No
modelling implications

A transport Enhances the
system thatis  resilience of
adaptable to land transport
disruptions and access to

critical facilities

Qualitative assessment of
journeys impacted and
resilience gaps

Differentiator but combined across all three
KPIs — no modelling implications

Preferred Option Report — Modelling Appendix
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future and within the

uncertainty city
Resilient to Qualitative assessment of Combined into above (L
HILP events access for emergency Cb
and contributes response and recovery after a

V0 (il QD I

to access for
communities

high impact event

O)
N

Combined into above U
v
)
S
O
&

f o\

Enhances the
resilience of
access to
provide socio-
economic
functionality in
LIHP and
unplanned
events

Qualitative assessment of how
the socio-economic
functionality is changed after a
low to moderate impact event

\J

Outputs from the WTSM modelling are presented in Apr%&A and outputs from the Aimsun

modelling are presented in Appendix B.

6. Discussion

\
Ny

&
The analysis presented in Appendices A a \an be summarised as a range based on the three
scenarios that have been modelled as

VKT =

Regional

Options 1 and 4 redu @VKT by around 1 to 2%

This increases to b C§H7% and 10% under the intensified land use scenario, a direct
result of shiftin from outside of Wellington City (with relatively high car dependency)
to the MRT co ith relatively low levels of car dependency and high PT / active mode

trip rates
Option Li ecast to result in a slightly greater reduction in VKT than option 4 due to the
gre level of PT improvements to the east

VKT - V@ngton City

\Q.
<&
Q~

ptions 1 and 4 reduce daily VKT by between 2% to 4% in Wellington City (relative to Do
Minimum), rising to 3% to 7% under intensified scenarios
In per capita terms, the intensified scenario reduces VKT in Wellington City by up to 15%
compared to the core scenario and up to 20% compared with the current

PT Passenger Kilometres — Regional and Wellington City

Options 1 and 4 increase daily PT passenger kilometres in Wellington City by 15% compared
to the Do Minimum, with the intensified land use scenarios generating a 25% to 30% increase

Preferred Option Report — Modelling Appendix
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At a regional level, daily PT passenger kilometres travelled increase by up to 10%between

the Do Minimum and Options 1 and 4

The increases noted above are greater in the peak periods than in the inter-peak

In per capita terms, daily PT passenger kilometres increase by around 10% between the D%L

Minimum and Options q

PT Passenger Kilometres — Southern and eastern suburbs

Public transport passenger KMs travelled (PKT) indicate a greater level of differe :\fetween
options 1 and 4 when assessed at a more granular level
Option 1 indicates a 25% to 35% uplift in PKT from the south and east ur@t core land

use scenario
Option 1 indicates a 20% to 25% uplift (relative to the do minimumj@)

These figures increase to 80% to 85% and 65% to 70% respecti% r the respective

intensified land use scenarios. @
Accessibility K

The differences between the options are reflected sSreater extent in the catchment
analysis than they are in some of the other metric

Over 500,000 people live within one hour (b P\Q of the airport under option 1, whereas
around 420,000 people live within one hotl e airport under option 4 (around 380,000
people live within one hour of the airpe, l@e do minimum)

The assessment of public transpor&%&sibility shows a very similar outcome, with
significant improvements to ac ifity seen for Option 1 relative to Option 4 to the east

This differentiation between Opt 1 and 4 to the east is driven by the Mt Victoria tunnel
duplication and the Basin R@ve grade separation.

Mode Share — Trips to CBD\

All options incrg non-car mode share of trips to the CBD in the AM peak
Relative to the{D&Minimum, Options 1 and 4 increase non-car mode share of trips to the
CBD in th peak from around 58% to 66%

The intensified land use scenarios result in a further increase in non-car mode share, to
aro 71%
T, erence in increased non-car mode share between the options is small up to 2046,

ever it is expected to increase beyond this date as there is limited capacity to
ccommodate additional PT demand in option 4 due to the capacity constraint at the Hataitai
tunnel.

2 Mode Share — Trips to CBD from south and east

All options increase the non-car mode share of trips to the CBD in the AM peak from the
southern and eastern suburbs

Relative to the Do Minimum, Options 1 and 4 increase non-car mode share of trips to the
CBD from the south and east in the AM peak from 40% to around 55% (Option 1) and 54%
(Option 4)
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e The intensified land use scenarios result in further increases in the non-car mode share, to
64% for both Options 1 and 4

e The main difference between Options 1 and 4 relates to around 400 to 500 fewer PT trips in
Option 4 compared to Option 1 under both the core and intensified land use scenarios - Thi (L
is due to slower PT travel times from the east under option 4, leading to a lower level of q%

modal shift \
Emissions 6\'
¢ All options have a positive impact in terms of reducing vehicle emissions Y\
e Option 1 and 4 generate a 2% to 4% reduction in daily emissions within llington City (1%
to 2% across region) relative to the Do Minimum

e Option 1 results in a marginally greater reduction in daily emissiong’{'@ared to Option 4,
primarily due to higher modal shift from the east

¢ Intensified land use scenarios reduce daily emissions by arou to 10% at a regional
level

Active Modes s\oK

o An estimated 50% increase in AM peak cycle tripﬁ@e CBD in Options 1 and 4 (relative to
the Do minimum), increasing to 100% in intepgsified land use scenarios

e An estimated 50% increase in AM peak wk s to the CBD in Options 1 and 4, increasing
to 100% for intensified land use sce (€)

e Inner suburbs — Adelaide Road, M Newtown — account for the majority of the growth in
walking trips @

¢ Minimal forecast differentiation een the options reflecting the assumed high quality of
provision for the active mod all options.

AIMSUN Modelling - travel @

e Option1—-3 mj \Q&aster travel times from Miramar to Taranaki St (AM Peak) than Option 4

e Similar travel etween options 1 and 4 for other travel time routes
AIMSUN Modelli congestion
o Tar i St is a more constrained corridor for general traffic (with MRT) compared to Kent /
ridge

) is is predicted to result in greater congestion at intersections along Taranaki St and in the
%environs in option 4, compared to option 1

\ Summary of scenario modelling metrics

Q~ As noted above, three scenarios have been modelled looking at different assumptions around active
modes, working from home and parking charges, to provide a range of outcomes:

e Scenario 1 —high shift to active modes and PT as a result of the transformational programme,
some working from home (~5% to 10%) and other TDM measures, 30% increase in parking
charge as proxy for reduced capacity

Preferred Option Report — Modelling Appendix Page 18
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e Scenario 2 — lower level of shift to active modes as a result of the options, some working
from home (~5%)/ broader TDM, 30% increase in parking charge as proxy for reduced

capacity
e Scenario 3 — no modelled shift to active modes, no TDM or working from home, 30% (v
increase in parking charge as proxy for reduced capacity %

These future scenarios reflect the inherent uncertainty of forecasting future outcomes that are\
dependent on the eventuation (or otherwise) of multiple assumptions. \

Key metrics ?\

The table below summarises the changes in key metrics as a result of these tes relation to
Scenario 1 under the core land use. o\o

Note Green Signifies'anincrease, orange a decrease and blue no materiggftange

Table 4 Scenario testing summary - Core Land Use

Option 1 Option 4
DM Scenario  Scefariy, “Scenario Scenario Scenario  Scenario
PT cordon crossing, South (2hr, AM) 3,000
g
PT cordon crossing, East (2hr, AM) 3,300 %N

PT cordon crossing from S&E (2hr, AM) 6,30007,400

A

Car cordon crossing from S&E (2hr,AM) 11@ 10,200
PT Mode Share to CBD from S&E \ 35%

44%

2 0,
DM) o

Increase in PKT in S&E suburbs é
Walk / cycle cordon cro:@ 2500 4800

Non-car mode shaig from S&E 40% 54%
PT cordon cr(@gs - Total 36,000 39,700

MRT L%%lsin 1,250 1,500
t\Z& — Diagonal / Bus Tunnel 1,700 2,400

Q&duction in VKT — Wellington CBD 7%

Reduction in VKT — Wellington City 4%

Reduction in VKT — Wellington Region 2%

General traffic travel time Miramar to

CBD (AIMSUN) 12.0min 8.5 min
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Persons within 60 min to Airport by PT 160,000 230,000

Persons within 60 min to Airport by Car 380,000 @ 500,000

The table below summarises the changes in key metrics as a result of these tests in relati
the intensified land use scenarios. As set out above, the land use scenario has been developed
to be reflective of Option 1.

The Option 4 metrics are in italics as it is unclear whether the same level o%sification

could be achieved under option 4. Q

Table 5 Scenario testing summary - Intensified Land Use *

Option 1 Option 4
I

Scenario  Scenario Scenario  Scenario
DM
1 2 3
PT cordon crossing, South (2hr, AM) 3,000 4,500
PT cordon crossing, East (2hr, AM) 3,300 6,300

PT cordon crossing from S&E (2hr, AM) 6,300 10,800’

Car cordon crossing from S&E (2hr,AM) = 11,200 10,500 10,600 10,000

10,500

10,600

PT Mode Share to CBD from S&E 35%< _ 54%
Increase in PKT in S&E suburbs (cf DM) @ 75% “ 60%
Walk / cycle cordon crossings (estimat ?500 7200 “ 7200

Non-car mode share from SQ’& 40% 64% 63% | 64% | 64%
PT cordon crossingb 36,000 43,600 “
MRT Load®s.n 1250 25500 _
PT Load - I / Bus Tunnel 1,700 3,400 “
Reducti T — Wellington CBD 6%

@Ean in VKT — Wellington City 6%
xmctlon in VKT — Wellington Region 10% _

General ”agrécl;ra’li/'lgrgﬁ)"mramar 0 lnfi‘r? 85min = 85min  85min  115min  115min  11.5min
\ \

Persons within 60 min to Airport by PT 160,000 280,000 | 280,000 280,000 230,000 ‘ 230,000 230,000
|

Persons within 60 min to Airport by Car | 380,000 500,000 = 440,000 440,000 420,000 ‘ 420,000 430,000
\
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Economic Summary

The tables below show highway and PT benefits for Scenarios 2 and 3 relative to Scenario 1
based on indicative model outputs. Note this should not replace to more detailed programm

VR 1 QP T

economics, but provide a guide as to the relativity between options.

Table 6 Comparison of benefits — Sensitivity Tests, Core land use

Option 1 - Core

SV
N

Option 4 - Core

Scenario 1

PT 100%
Highway (exc intra CBD) 100%
Highway (exc intra CBD and

to / from CBD) 100%
Walking (estimate) 100%
Cycling (estimate) 100%
Agglomeration3 100%

Scenario 2 Scenario 3 Scenario 1
95% 105% 100%
50% 20% @
65% 70% 5\0&100%

\Q 100%
50% to 759\

100%
*

100%

Table 7 Comparison of benefits — Sensitivity Tests, ied land use

Scenario 3

105%

% 40% -10%

50% 60%

50% to 75%

90% 80%

Option 1 — High Option 4 - High
S§ Scenario 2 Scenario 3 Scenario 1 Scenario 2 Scenario 3
PT e 0% 95% 105% 100% 95% 105%
Highway (exc intra CBD) Q 100% 30% 25% 100% 30% 15%
Highway (exc intr CBQZ{
1009 759 909 1009 759 907
to / from CBD) b % % % % % %
Walking ( r@ 100% 100%
50% to 75% 50% to 75%
Cycli mate) 100% 100%
@bmeraﬂon“ 100% 75% 70% 100% 75% 75%
3 Based on EJD outputs
4 Based on EJD outputs
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Whilst the figures show a decline in highway benefits (relative to Scenario 1), this is largely a
function of less trip suppression due to different working from home assumptions, less modelled
shift to active modes (from car and PT) and less resulting de-congestion benefits.

Analysis of model outputs also shows that: %1/
32

¢ the majority of the dis-benefits relate to trips to / from the CBD in the inter-peak an
lesser extent, PM peak

¢ the nature of these dis-benefits are largely a result of changes to accessibility(todarticular
zones (re-routing resulting in longer trips) as opposed to increases in con i

In reality, people would be likely to either change their destination (car park,@dng location)
rather than incur significant dis-benefits of the nature indicated by the sira @) model — neither
the strategic model nor the AIMSUN model will represent this respons d therefore it is
considered pragmatic from an economics perspective to potentiall unt these dis-benefits.

It should also be noted that the modelling reported in this not
potential transformational nature of plans such as the Muti
up to a 30% reduction in road capacity within the centr. etwork, generating a significant
increase in walking and cycling trips nor does the stxn' model fully capture the
transformational nature of the programme and fuPNgn tal changes in land use and behaviour
(and increase in walking / cycling and less geo@ ffic) in the Wellington CBD.

Furthermore, the active travel benefits @es (cyclists / pedestrians) are estimated from the
strategic model at a high level and shouid ™ future stages be benchmarked against those derived
from other workstreams such as th treets IBC and various SSBC documents for the
Golden Mile and Thorndon Quay./ HUTt Rd.

not specifically reflect the
| Network Plan that envisages

Therefore overall, the vie\w modelling team is that the highway travel time benefits and
cycle benefits are likely onservative, particularly for scenarios 2 and 3, as the full
transformational natu® the programme has not been fully captured.

During the subs t DBC stage of the project, it is recommended that a more detailed
assessment ctive mode uptake and benefits be undertaken and fed back into the wider
assessment\together with a more detailed assessment of the transformational nature of the
progran@be undertaken to feed into subsequent analysis.

Iti fore in this context that the figures in this report should be taken as indicative of a range,
re likely to be on the conservative side in terms of reductions in traffic volumes / VKT that
@ Id be achieved from a transformational programme of the nature of LGWM.

@ High level summary
2 In summary, the scenario tests show the following:

e Increases in PT patronage, a shift from walking / cycling and working from home
o Option 1 Core - a 25% to 35% increase in PKT to the south and east
o Option 4 Core - a 20% to 25% increase in PKT to the south and east
o Option 1 High - a 75% to 85% increase in PKT to the south and east
o Option 4 High - a 60% to 70% increase in PKT to the south and east
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¢ Reductions in VKT
o A 1% to 2% reduction at a regional level for the core scenario, rising to 7% to 10%
under the intensified scenario
o Changes in VKT within Wellington CBD of between 2% and 7% reduction (note that
this is largely driven by changes in active mode assumptions — the modelling do %
reflect the potentially more transformational impact of the City Centre Traffic G‘Q
Circulation Plan) \

e Increases in non-car mode share to the CBD from the south and east 6\
o Increase from 40% to 55% under core scenario
o Increases from 40% to to 64% under intensified scenarios

Line loadings ;&O

One of the key metrics is MRT / BRT / bus line loadings during th hour. The table below
summarises the MRT line loadings at the following locations: &&

o MRT approaching the Basin (Option 1 and 4)5\‘O
o Bus approaching the basin (Option 1°) and nnel (Option 4)

Table 8 MRT Line loadings - Sensitivity Tests, Core and Intensified L@, AM peak 1hr
o’

Option 1 Option4
-
Y Core High Core High
Approaching Basin Scenario 1 @50 1,500 2,500 1,600 2,600

(Options 1 and 4)

&en%@ 2,000 3,400 2,000 3,300

sga%

2,400 3,900 2,500 4,000

East — approach to Basi nario 1 1,650 2,400 3,400 2,300 3,000
(Option 1), Bus Tunnelb
(Option 4) Q Scenario 2 2,300 3,200 2,300 3,000

E 0 Scenario 3 2,600 3,500 2,600 3,300

Tl@odelling shows the following:

hourly demand at the peak load point approaching the Basin Reserve could be up to 4,000
Q\ passengers in the peak hour, suggesting that high capacity MRT / LRT would be required to

accommaodate this kind of growth

Q‘ e hourly demand at the peak load point from the east under a high land use scenario (3,300 to
3,500) is unlikely to be able to be accommodated reliably under option 4 without-resulting in a
deterioration in travel times through Hataitai and the bus tunnel

5> Note that Option 1 only includes demand approaching the basin and does not include local bus passengers who
would still use the bus tunnel under Option 4
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Analysis and interpretation around what these loads mean in terms of service frequencies, mode
and reliability is provided in the Preferred Programme Options Report
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Appendix A — WTSM Model Output '\
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PREFERRED OPTION MODELLING RESULTS

Appendix A— WTSM modelling

29th Aprii 2022
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Modelling based on assumptions that were developed at a particul int of time in relation to:
» Population projections O{@
* Urban development outcomes \6\\

Three scenarios have been developed, reflecting,d&erent assumptions around active modes and

working from home 3\\0\

Result presented in this note relate to a mi@oint scenario; results and outcomes should be
considered as indicative of a range, givenihe inherent uncertainty forecasting 20 to 30 yr into the
future \\9

Further more detailed work to be ur@&[aken during the DBC will be used as a basis to refine
assumptions and further develo%@e analysis

>
(QQ
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Modelling approach "
O

?\
o)

« Modelling undertaken to inform aspects of the preferred option rep g

« Two areas of focus for preferred option reporting: O((Q

« Areas of differentiation between options — mode choice, acce@ity, carbon and economics

« Key outstanding question to be answered (LRT vs BRT,*@C vs no Mt Vic, Basin Grade separation vs at grade

g

« Where possible, draw on previous work — PASLG&R?%’deIIing, business cases, engagement feedback

« Model refinements based on assumption changes and network clarifications prioritising options 1 and 4
(two bookend options with interpolation @o understand the relative impact of options 2 and 3)

&
3
O
¢ 6®
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o)
Changes to assumptions - Core c,}"\q

O

>

« Mt Victoria Tunnel — lower capacity for general traffic in Option 1 ( d on a more detailed
understanding of capacities derived from the Aimsun model) (Q
\

« Hataitai bus travel times optimized for Option 4 based upo@@ia’red input travel times
N\
« Walking and cycling more attractive within CBD and Wzg«n southern suburbs (MRT corridor)
D

« Small increase in cost of parking as proxy for Iike&é&duction in parking supply (on and off-street) due to
transformational change

« Minor changes to improve representatiorq&/cling to east, resulting in Option 1 and 4 having similar
attractiveness @\

« Modal adjustments to correct for s@trip bias

Jox
Preferred Option Modelling Regs;g\g mmm



 Intensified scenario used to understand the implications on the nel)@*k should higher levels of
development intensity occur along the MRT corridor (it is not a @e ast of level of intensification)

\
O
&

C‘% and within southern suburbs (MRT corridor)

« As for core plus:

« Walking and cycling significantly more attractive within

>

* More significant increase in cost of parking as pro%@kely reduction in parking supply (on and off-street) due to
transformational change 5\

* Revised land use inputs — MRT enabled UD fo®sed more on southern corridor and less to east (compared to

previous) \\'Q

 Lower car ownership rates along MR@eridors

O

6®

Jox
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Modelling forms an input to @carbon assessment — this section
provides an overview Q&@G changes in fuel consumption and
<~ VKT/PKT
66
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O.\V
VKT/ CO2 Emissions for Light Vehicles in 2046

« ~1.5% reduction of region-wide VKT and emissions under Optio[tL nd IV

* ~7% reduction of region-wide VKT and emissions under Opggb.(?and IV with the High Land Use
(HLU) assumptions (Q

« Optland Opt I HLU show higher reductions than Optoﬂ\(a&and Opt IV HLU

Light Vehicle VKT 0\®\ Light Vehicle CO,e Emissions

y km )
8 8 8
: I
=
¢
' #
<
Yearly CO,e (kilo tons)
o g g g
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Yearly emissions extrapolated to 2034 to 2074
evaluation period

* Modelling suggests that VKT keeps increasing over time, but better fuel efficiency mea@&@l emissions decrease year on year

O

+ Biggest difference between scenarios in early years ﬁ@n Emission Rates (CO%)
[WTSM Preferred Option & V( 2

700,000 @
S

Emission Rates, Core & Intensified Landuse, Light Vehicles Only]

2020 2025 2030 2035 2040 2045 2050 2055 2060 2065 2070 2075
i > Year

DM

Option 1 CLU

Option IV CLU Intensified Landuse Potential
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Construction Emissions balanced by

Accumulated Savings

¢ Enabled em ISSIOnS are ve ry Cumulative Carbon Emissions (CO, ) ive kilotons to DM - Wellington Region
Sl m | I ar for O ptl O n S 1 an d 4 —_ th e [WTSM Preferred Option Modelling & VEPMS. iss/on Rates, Core & Intensified Landuse, Light Vehicles Only]

main differentiator between these
options is the embodied
e e | N

« The difference between core and \
intensified scenarios is significant, z \(b
the result of more people living in ‘\C)
close proximity to their place of 5‘\\

work, resulting in an increase in O
PT patronage, walking and cycling |

« HLU outcomes expressed as \'
range to account for uncertainty @
regardlng urban development 6 2020 2025 2030 2035 2040 2045 2050 2055 2060 2065 2070 2075
outcomes 0

O

6®

‘O
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[WTSM Preferred Option & VEPM6. on Rates, Core Landuse, Light Vehicles Only]

VEPM 6.2 default fleet Cumulative Carbon Emissions (CO?%e) @tive tons to DM - Wellington Region
100% - :

90% - 0 Late Construction
EEEEEEEEEE : N s
80% 1 4 Base Construction
E 70% \\ (Starting 2028)
b = -200
i EEEEEEEEEN : Sy
2 60% - S (Starting 2022)
EEEEEEERER
g 50% - 2
1 EEEEEEEEREERN
I EEEEEEEEERN
3 3
< 30% - f &O
=] 0% S -800 Q
iEEEEEEEEER A\
EEEEEEEERERN p-
. Core Landuse
2001 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050 \
T 2020 2025 2030 2035 2040 2045 2050 2055 2060 2065 2070 2075
% light petrol m % light diesel m % light hybrid/electric m % HCV diesel m'% HCV electric \ Year

Figure 2: Default fleet (%VKT by vehicle class) in VEPM 6.2. Note that HCV includes buses Q&&

* The EV / Hybrid fleet mix is forecast to increase to 15% in , 40% in 2040, 65% in 2050

* These are median figures and there is significant unce@ty regarding EV uptake

have a greater impact in terms of emissions re ons as average emissions are forecast to be much greater between 2020 and
2030 (compared to later years) due to the Im@s leet proportion in earlier years

N

« Conversely, later deliver of intervention@at contribute towards modal shift and VKT reduction will result in a lesser impact in terms
of emissions reductions @

"b%

Preferred Option Modelling Results \® mwm
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|
Vf




%%V
Carbon analysis summary C’}"\

o
O
« The main difference in carbon emission performance (as as ed through the modelling)
between Option | and Option IV is embodied emissions d@ﬁg the construction phase; there no

significant difference in terms of enabled emissions G\O

« The difference in whole of life emissions between\h\eQCore Scenario and Intensified Scenario is
significantly higher than the difference betwee ’@tion | and Option IV, highlighting the
Importance of intensification in terms of redk)@’% emissions regardless of the option

« The difference between delivering an option earlier or later can be more significant than the
difference between Option | and Opti@l , highlighting the need to invest and reduce emission
as quickly as possible from the pr@ent day in order to have meaningful impacts in terms of
emissions reductions

3

O

6®

Jox
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Mode Share

Mode share has been c@%lated at a number of levels to
understand differencesc@tween options. Focus has been on
mode share to the C@’B rather than at a regional level as this

dem@ﬁétrates the greatest impact
S
4 66
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PT km travelled increase
overtime between base and do

Options 1 and 4 increase PT km
travelled relative to the do min

Option 1 delivers roughly twice
the increase of option 4

Intensified land use results in
the highest increase in PT
uptake

200.0%

175.0%

150.0%

125.0%

100.0%

Relative % Pax to Do Minimum

&
%

o
v
(=]
o=

S

0.0%

Preferred Option Modelling Results

PT Pax KM in South & East

%;@ - Relative to Do Minimum

75.0% O
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Person trips by mode - To CBD (,}'\
Ve

Mode Share - AM Peak - To CBD from South & East Suburbs OQ

[WTSM April 2022 Preferred Option Modelling]
80,000
Other

60,000 North
o
o
o
]
(=1
e
© 40,000
2
= cBD
= West

20,000

)
0
Option 1 and 2 tlon 3and 4 Option 1 Optio
2018 2046 Core La d 2046 Intensified Land Use
Modele ear/Scenaﬂo LGWM WTSM Sectors

Non-Car
[
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Number of people

Mode Share - AM Peak - To CBD from South & East Suburbs
[WTSM April 2022 Preferred Option Modelling]

Option %

20
ModelledWear/Scenario

%Q)

e [Bnduse

W Non-Car

Q‘v
O

>
&
N\
O
&
O
N

Other

North

CBD

West

2046 Intensified Land Use

LGWM WTSM Sectors
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Mode Share - Cordon crossings from south and east

Mode Share - AM Peak - To CBD from South & East Suburbs &rall mode share com mentary

[WTSM April 2022 Preferred Option Modelling]

(Q Background growth is forecast to be
more significant on PT and active
modes than for general traffic
. LGWM investment sees drop in traffic
N\ and increased uptake on PT,
particularly to the south and east and
o an increase in active travel across the
city
Intensification results in further shift
from car to PT and active travel

2018 204 L duse 2046 Intensified Land Use Very Ilmlted d|ﬁ:erent|at|0n between
Mod ar/Scenano the OpthﬂS

mCar lWaIk m Cycle

Number of people
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Accessibility - Airport

People living within x minutes from Airport by Car during AM peak

[WTSM April 2022 Preferred Option Modelling]

700,000

600,000

500,000

400,000

300,000

Number of People

200,000 o
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Graph shows number of
people who live within x
minutes of the airport by car.

Over 500,000 people are
within an hour of the airport
under option 1, compared to
around 420,000 under option
4 and 380,000 under the do
minimum, indicating the
contribution of the Basin and
Mt Vic Tunnel
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Accessibility - Airport

People living within x minutes from Airport by Public Transport during AM peak

[WTSM April 2022 Preferred Option Modelling] ¢
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PT accessibility shows a
similar pattern to traffic
accessibility reflecting
the benefit to PT of the
interventions to the east

Under option 1, around
270,000 people can
access the airport in
under an hour by PT
compared to 210,000
people for option 4 and
160,000 for the do
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Accessibility - Airport

People living within x minutes from Airport by Car during AM peak

[WTSM April 2022 Preferred Option Modelling] O\OQ

Land use intensification
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: X (\\Q e 2005 Option in 30 minutes in the
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= O scenario compared to just
: <& over 200,000 in the core
\\.Q land use scenario
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Accessibility - Airport

People living within x minutes from Airport by Public Transport during AM peak

[WTSM April 2022 Preferred Option Modelling] ‘\OQ
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Accessibility - Station
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People living within x minutes from Railway Station by Car during AM peak

[WTSM April 2022 Preferred Option Modelling]

Q60 75 90

15 30 45

#2046 Option 1
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Both tested options
demonstrate an increase
In accessibility from the
northern part of the CBD
(taken from the railway
station), however there
is little differentiation
between the options
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Accessibility - Station

People living within x minutes from Railway Station by Public Transport during AM peak Q
[WTSM April 2022 Preferred Option Modelling] ‘\\'O
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Accessibility - Station

People living within x minutes from Railway Station by Car during AM peak

[WTSM April 2022 Preferred Option Modelling]
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Accessibility - Station

People living within x minutes from Railway Station by Public Transport during AM peak

Q
[WTSM April 2022 Preferred Option Modelling] .
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Accessibility - Station

Jobs within x minutes from Railway Station by Car during AM peak

[WTSM April 2022 Preferred Option Modelling] ¢ OQ
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Line loadings

This section presents line l@gadings for the southern and eastern

corridors. This can be to determine required capacity and
therefore inform@Q Isions on mode and vehicle size.
O
3
O
)

A L 1GE1 [ g0hdinten I HOVING.



_ . _ _ %ne loadings show the
MRT Line Loadings from South, approaching Basin Reserve followina:
2046 AM peak 1hr .\O oliowing.

5,000 \
’ (((b . 2.000 to 2,500 on

MRT at the peak load

Line loadings from the south

000 O point in 2046 under
the core scenario
% 3,000
. C)\ * 3,400 to 4,000 on
< 2,000 QN MRT at the peak load
point in 2046 under
1,000 . the intensified
scenario
0 \\'
Do Minimum MRT - Core Core Land dls MRT - Intensified Intensified Land Use
Option Option 4
N
lLowbl pper
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Line loadings from the east ‘g@'gﬁms show the

ing:
Enhanced bus line loadings from East, approaching Basin Reserve Q
(Option 1) and Bus Tunnel (Option 4) - 2046 AM peak 1hr )| O 2,300 to 2,600 on
N\ MRT at the peak load

\ - -
.(Q(b point in 2046 under
\

the core scenario
\O

5,000

4,000

« 3,400 to 4,000 on
MRT at the peak load
point in 2046 under
the intensified
scenario

Patronage
[¥¥]
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* Note Option 1
excludes 600 to 800
people from the
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Appendix B — Aimsun Model Output '\
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PREFERRED OPTION MODRELLING RESULTS

Appendix B — Aimsun modelling

139 April 2022
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Modelling approach "
O

?\
O

« Modelling undertaken to inform aspects of preferred option reportir}g.

« Two areas of focus for preferred option reporting: O((Q

« Areas of differentiation between options — mode choice, acce@ity, carbon and economics

« Key outstanding question to be answered (LRT vs BRT,*@C vs no Mt Vic, Basin Grade separation vs at grade

« Where possible, draw on previous work — PASLG&R?%’deIIing, business cases, engagement feedback

« Model refinements based on assumption changes and network clarifications prioritising options 1 and 4
(two bookend options with interpolation @o understand the relative impact of options 2 and 3)
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Travel Time Summary AM and PM Peaks

Travel Time Comparison - AM

N

—
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] |

Island Bay To Kaiwharawhara Karori To Miramar To  SH1 to Taranaki
Courtenay Place to Courtenay Taranaki Street Taranaki Street Street
Place

Do Min mOptl mOpt4

Travel Time Comparison - PM

Tt

Island Bay To  Kaiwharawhara Karori To Miramar To  SH1 to Taranaki
Courtenay Place to Courtenay Taranaki Street Taranaki Street Street
Place

Do Min W Optl mOpt4




Travel Time Summary AM and PM Peaks
-

Islgr\@y o Courtenay Place
\K§®\rawhara to Courtenay Place

@ Karori To Taranaki Street
Miramar To Taranaki Street

SH1 to Taranaki Street
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11:48
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Travel Time - Island Bay to Courtenay Place

Island Bay to Courtenay Place - AM Island Bay to Courtenay Place - PM
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Travel Time - Karori to Taranaki Street

Karori To Taranaki Karori To Taranaki - PM
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Travel Time - Miramar to Taranaki Street

Miramar To Taranaki - AM Miramar To Taranaki- PM
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Travel Time - SH1 to Taranaki

SH1 to Taranaki via TT- AM SH1 to Taranaki via TT- PM
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PT Travel Time - Miramar to Station

PT Miramar to Station - AM PT Miramar to Station - PM
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Travel Time - Station to Newtown

PT Station to Newtown - AM PT Station to Newtown - PM
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PT Travel Time - Newtown to Station

PT Newtown to Station - AM PT Newtown to Station - PM
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Simulated Density (Colour) {veh/km)
s ot 20
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T wten

LGWM - Thorndon Area —
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Do-Minimum Consultation Option 1




Simulated Density (Colour) {veh/km)
s ot 20

20 to 40

T wten

LGWM - Wellington Central Area — - .

Do-Minimum Consultation Option 1




LGWM - Te Aro Area

Do-Minimum

Consultation Option 1
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Simulated Density (Colour) {veh/km)
s ot 20
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LGWM - South of Basin —
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Simulated Density (Colour) {veh/km)
s ot 20
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LGWM - Kilbirnie/Hataitai

Do-Minimum

Consultation Option 1
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Aimsun Density Plot Comparison

« Evening Peak (4:00PM to 6:00PM) (5\.\

« Kaiwharawhara/Aotea Quay \Q
« Thorndon N \(b\
«  Wellington Central Osi\\\o
e TeAro
« South of Basin 5\\0@

East of Basin é
. Kilbirnie/Hataitai Qb
« Airport 60

6®

[ $

) 1 (D [T



Simulated Density (Colour) (veh/km)
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Simulated Density (Colour) (veh/km)
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Simulated Density (Colour) (veh/km)

LGWM - Wellington Central Area oopw@(?oow) —
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Simulated Density (Colour) (veh/km)
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Simulated Density (Colour) (veh/km)
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LGWM - Kilbirnie/Hataitai
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Traffic Demand Comparison

« Option 1vs Option 4 o)
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LGWM - Te Aro - AM Peak (Aggregated 7:00-9:00)

*  Green = Option 4 > Option 1

Red = Option 4 < Option 1




Green = Option 4 > Option 1

Red = Option 4 < Ontian
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