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The Hutt Aimsun Model (HAM) has been updabgdthe Wellington Transport Analytics UnitfTAU}o a new base
year of 2024 for use onpcoming projects in the Lower Hutt arean behalf ofHutt City Council (HCGnd Waka
Kotahi (NZTA)

This reportdocuments theresults of the calibration and validation of the 2024 base year modéie results

have beencompared against theTransport Model Development Guideling§MDG)TMDG is the New Zealand
industry standard in terms of traffic model development guidance and calibration/validation criteria. Based on
the purpose of the model and the geographic coverage, the model has been calibrated and validated against
the criteria of Category C in the guidelines. Category C is for urban area assessmérich TMDG describes as
follows:

a3J:9F 9J=9 9KK=KKE=FLK >G; MK GF L@= GH=J9LAGF G> MJ: ¢
environments. This is a potentially wide range of applications which may include local authority planning,

development strategy, urban traffic manageent and road schemes, infrastructure and policy change
9KK=KKE=FLK/J] "21 =L; 2@=K= EG<=DK 9J= LQHA; 9DDQ G> N¢

The model is compared to the TMDG Category C criteria with:

Static and Hybrid Layer screenline and individual link comparisons
Hybrid Layer individual turn comparisons

Modelled vs Observed scatter plots amdatistical comparisons
Travel time validation comparisons

1.1  History of HAM

ThepreviousHutt AIMSUN model was developed in 2019 and represents a 2017 base year. The primary purpose
of the model was as follows:

> > > >

A The model should be able to assess local traffic impacts of development proposals near the vicinity of
Petone and Boulcott area

A The model should be able to support the understanding of urban densification near the Waterloo
station

A The model should be able to assess the wider impacts on the city traffic network resulted by major
schemes such as state highway improvements and the creatioCafssValley Link

It is explicitly noted in the 2019 validation report that:

Yrhe scope of the proposed model has been developed to fit for the immpdipiese. Possible long terms

purposes have also been considered but these will not be included in the current model development. The possible
long-term purposes include assessing future detail design schemes such as Cross Valley Link and SH
improvements, diture scenarios, weekend performance and economical assessmehts

The initial model focussed on the AM peak and PM peak, and only representetighievehicleuser class. A
subsequent update undertaken in 2022 refined the model as follows:

A Added an interpeak (IP)model

A AddedanHCV user class
The current model is approaching 7 years of age and is considered to be nearing the end of its useful life.
Furthermore, with changes in travel patterns over the last few years due to Covid 19 and growth within the Hutt
Valley, coupled with potentially sigificant transport investment proposals on the horizon in the form of Petone

to Granada (P2G) and Cross Valley Link (CVL), an updated model is required to provide a robust basis for the
development and assessment of these projects

ThepreviousHutt AIMSUN model has a number of known limitations:

A Model base year is 2017
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A
A
A

Limited representation of car parking within Lower Hutt CBD
Limited alignment with new WTSM model zone system
Changes in travel patterns and development characteristics due to Covid 19

Thecritical findings concluded from the peer review of the previous HAEVe also been addresslin the
current HAM, thewre:

A

1.2

In the previous HAM peedswere generally too fast on roundaboutgparticularly at the Woburn
Rd'Queens Dr intersection)in the current HAMhe approach turnof a roundabouthashad their speed
halved down and speed of 25%m/h has been applied tdhe road typeof the circulatingsections
However there isalsoa pseudo roundabout type introduced in the current HAMhich has quite
distinct settings, the details are explained i&.4Mini Roundabouts.

In the previous HAM, thaveragevehicle (car)length is shortwith a considerable amount of vehicke
shorter than 4m. In the current HAM, thg have been adjusted in consistent with what is used in N2AM
(Wellington City model) and PTM (Porirua model).

Purpose, principle and functionality of HAM

The purpose of updating the Hutt AIMSUN Model is to provide a tool that can be used as follows:

A

A

to design and assess significant transport interventions such as P2G and CVL, in parallel with the
current strategic modelling tools

to design and assess operational improvements within Hutt CBD and on the state highway, such as
changes to signal timings

understand the potential network impacts relating to the construction of transport projects, major
utilise works and events, to inform traffic management plans and mitigation

understand the network impacts of investment ipublic transport priority measures and cycle ways,
and inform discussions regarding the level of behaviour change that might be required to minimise
highway network impacts

undertake modelling associated with development proposals

The key design principles fdiAMare as follows:

A

the model will compliment and link into the existing regional analytical tools

the approach is aligned with the rest of Wellington Regiand the evolution ofthe micro modelling
within the region

whilst WTSM will reflect the impact of developments in the Hutt City, the model should have the
flexibility to assess the local traffic impacts of specific development proposals

the model should be linked closely to WTAM, but have the flexibility to adjust demand to reflect local
level development plans and should also have the ability to model traffic suppression using elasticity
type techniques (should this approach be required)

the model structure and setup should be flexible and transparent, providing the ability to undertake
a0@9L A>A 9F9DQKAK

the model structure should be as simple and transparent as the software permits and should align (as
best as possible) with similar models in Wellington aRerirua

the microsimulation model extent will be focussed on Hutt City, but will have the flexibility through a
broader mesolayer to reflect wider route choice

In order to deliver a high quality, robust final product that will add value in coming years, the following is
required:
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A a clear understanding at the outset regarding the purpoaed function of the traffic networkof Lower
Hutt what it will do and what it wil not do

A local knowledge and input into data collection, network and zone system specification and model
development

A ateam that is innovative and flexible, with a high level of technical competence, experience of
delivering similar models and a willingness to work collaborativelyorking along HCC and NZT#ho
will be advising the team to help deliver the model and transfer knowledge for future operation of the
model by WTAU (or appointed consultants)

A range of data has been used for the calibration and validation process. The collected data have been cleansed
and analysed to compare link counts, turn counts, and travel tim@able 1 summarises the raw datasets
collected.

Given the varying levels of accuracy and coverage, we prisgiithese source$rom top to bottom as follows:

A TEAM countsd While not comprehensive, these surveys were undertaken specifically for this project,
ensuring targeted and relevant data.

A TomTom travel time data 8 Provides consistent and reliable travel time measurements, making it a
key source for model validation.

A TMS countsd Primarily focused on state highway&SH) providing useful data but with limitations in
accuracy and coverage.

A SCATS counts Offers turn counts and signal timing information, but accuracy is limited.

A HCC, UHCC, and WCC tube courid®rovide comprehensive spatial coverage but are generally less

accurate than other sources.

By structuring the data prioritsation this way, we ensured a balanced approach, leveraging the strengths of
each dataset while accounting for their limitations in the calibration and validatigpnocessof HAM

Table 1: Data collected and used for calibration and validation

Data sources Purposes Available time periods Notes

TEAM counts Link/turn counts 2024, Sep Most realiable data set

TomTom Travel times 2024, Sep

TMS counts Link counts 2024/23, Sep & other months For SH 9_n|y. Vehicle class classified a
unclassified.

SCATS counts Link counts 2023, Sep For Hutt City area

HCC tube counts Link counts 2023, various months For Hutt City area

UHCC tube counts  Link counts 2023, various months For Upper Hutt area

WCC tube counts Link counts 2023, various months For Wellington City area

AECOM counts Link counts 2024, May Available for middle 2-hour peak only
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3. +G<¥D=F9JAGK
3.1 Model layers

A static layer is developed to provide initial route choice paths, which are then fed intoose detailed hybrid
simulation layer. This is considered best practice and is used for other AIMSUN models in the Wellington region.
Thefour-hour demandsprofiled in 15minute timeslicesare assigned tdoth the Staticand Hybridlayers. The

static layer is a simplified assignment, similar to the regional modeaths from the static layer are then passed
through as an input the Hybrid layer which has expanded

The hybrid layer is a stochastic route choice assignment model (SRC). Aimsun uses a stochastic process to
approximate the random probabilities of various attributes such as the release of vehicles onto the network,
selection of route choice and the timing gfublic transport vehicles. The stochastic process requires the
specification of a random seed number. Each seed number will produce a slightly different result so a variety of
replications should be run with different seed valueghe fixed route and reoute applied in the modehre in a

split of 60/40t. HAMwill include five SRC replications and report on the average of these runs.

The hybrid layer consists of a micreimulation and mesaesimulation geographically, and they are appliedn

this HAM whichprimarily covers the Lower Hutt area but also extents to SH1 to the West and Upper Hutt to the
north.2 @=K= =PL=FKAGF 9J=9K <GFAL J=1 MAJ= L @=Th&rfoHetf D=N=D
extents are shown irrigurel which shows:

A The Lower Hutt area in GreerThis area has detailed zonal and network coverage and is simulated in
micro-simulation.

A The Western SH1 Area in Orangdkhis area is also in micreimulation but has less detailed network
and zonal coverage.

A Upper Hutt is shown in blueThe area is simulated in the less detailed mesonulation and, like the
Western SH1 area, also has a leletailed networkand zonal coverage.

Figure 1: HAM model extent

1 Section 5.4 ofTN3& Networks &The car fixed path percentage does differ from the Wellington model (40%) and the Porirua model (70%),
falling in between these two models at 60% fixed paths. @26 setting here sets a balance between the other two models in the region
9F< HJGNA<=K AEHJGN=< >D=PA: ADALQ ; @EH9J=< LG L@= HI=NAGMK & +AK x
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3.2  Model time periods

The demands provided from WTSM cover an AM peak®am, anlP of 10am-3 pm and a PM peak &6 pm.
HAMhas adopted the WTSMemands factored to 4 hours for all the period&flow profile of the interval of 15
minute time sliceshas been calculated using selection ofmainly TEAMcounts and someTMScounts.

3.3 Vehicle classes

The vehicle classes used in the model aight vehiclesand heavyvehicles. The result comparisons for the
calibration and validation process arepecified for these two vehicle classes.

3.4 Mini Roundabouts

Mini Roundabouts have been introduced tdAM These area new type of roundabout codingloes not follow
the conventionalway ofcodingfor roundabouts commonlyappliedin any of the Aimsun models in the
Wellington RegionThe conventional roundabout consis of the approach sections, circuléatg sections and

the turns connecting them formed as a single noddowever, the circulaiihg sections for small roundabouts are
very shortand they could even be shorter than the vehicles used in the model, potentiatlating gridlocks
when the network gets congested

Aimsunoutlines the suggested small/mini roundaboutodingin their roundaboutstechnical note2. This note
describes coding mini roundabouté a single nodeasa common priority-controlled intersection withoutthe
circulating lanes Theconflicting movementgive wayparametersare then set manuallywithin the node.Figure
2 shows an example mini roundabout as codedthe model. The general process of coding mini roundaboist
asfollows:

A Acircular polygon added to replicate the location and the size of tlntral island(shown in purple)

A Trajectory of the turns adjustedo follow expected manoeuvresf the vehicles around the central
island (shown in orange)

A Thecosts of each turn are consistent with what has been used for the conventional roundabout (e.g.
second userdefined costis 2, as well as other costs)

A All the turns give way to their righplus the right turn movement of their opposite direction

A A particular road type applied to all the approach sections of theni roundabout (shown in red) The

main parameters that affect the operation of them are the speed limdOkm/h), the initial safety
margin (3.5sec with factor of 1), the final safety margin (1sbc with factor of 2)visibility to yield
(10m) and the visibility along main stream (). Without the actual circulating lanes coded edding
the complexity of replicating the correctgive-way system of a roundaboutFor example, some give
ways would be ignoredr traffic does not give enough gaps, especially when the right turn trafifaam
the opposite side is approadhng as the turn it follows has a long distanc&herefore, the above
parameters have had to be mofied specifically so that it could operate as close tsthe conventional
roundabout, althoughthere are no reliable information for each of theseini roundabouts to be
calibrated againstto.

Figure 2: Example ofa mini roundabout

2 https://www.aimsun.com/technicaknotes/roundabouts-1/
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The method ofmini roundabout has been utilisedor 13small roundabouts inthe Hutt CBD and near the
Waterloo station. They aréhe busyareas where the congested traffic couliave constantlycaused gridlocksif
they were in a convention formThelocations of these roundabout are shown iRigure3.

The demand adjustments have been undertakénrough the processes of matrix estimation and g ofiling.
The following subsections elaboratethese proceduresand compare the resultsn detail. Table2 summarises
the differences between the original demands and the adjusted demands.

Table 2: Comparisonsbetween original and adjusted demands

AM P PM
Light Heavy L/H Light Heavy L/H Light Heavy L/H
Original 140,314 6,459 96/4 135,095 7,313 95/5 184,367 6,343 97/3
Adjusted 142,513 6,882 95/5 140,015 7,339 95/5 196,107 6,057 97/3
Diff (abs) 2,199 423 -1/1 4,920 26 - 11,740 -286 -
Diff (%) 1.6% 6.6% - 3.6% 0.4% - 6.4% -4.5% -

In TN25 Demand Developmentthe demand comparisonsbetween Prior and Matrix Estimatesuggestthere
has been no changefr AMat all, minor increases in light vehicles and decreases in heavy vehicles faan®,
slight decreases for PM (both light and heavy vehicleince the adjustmentdhiave made during the calibration
process,there have been increases for botlght and heavy vehicle&AM and light vehicles only for IP an@®M,
andeven lesgdecrease for PM heavy vehicles (it wa®8trips). That means there has been considerable
changes in demandséor all the periodsduring the proces, especiallyPM
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4.1 Matrix estimation

This section summariseMatrix Estimation and additional demand adjustmentss part ofthe demand
development process. The development of the prior matrix is documentedid 25 DemandDevelopment

Matrix estimation is an automated process built into most transport modelling software which attempts to
adjust demand matrices to match selected count data. This process takes the prior trip matrices, usually
derived from a higher level demand model, agsis these trips to the model network and compares the results
to the count data. Mtrix estimationwill then add or remove trips from the assigned trip matrix in an attempt to
match the count data. Left unconstrained, this process will tend towards remayilonger trips and adding
shorter trips. The ME process is generally also iterative to allow the adjustments to balance out.

The Aimsun Next software platform allows for the demand and trip length (distance) to be constrained in the
>GJE G> 9F =D9KLA; ALQ N9DM=K 2@AK =D9KLA; ALQ N9DM=
elastic i.e. able to change grebf. In HAMthe demands have d.0elasticity (highly elastic) and the trip length

has an elasticity of @G (moderately elasticity). Both vehicle types, cars and trucks, have used the same elasticity
values3

The matrix estimation proces$or HAM uses the cordon demands from the WTSM as the prior trip matrices,
along with all the available screenline counts during the initial iteratioAdditional links counts have been
incorporated to address suspected demandelated issues rather than route choice discrepancidheprocess
primarily focuses on light vehicle demand, given its dominance in the network. As a result, heavy vehicle
demand is often overlooked in the automated procesto rectify this, a manual adjstment was applied,
specifically increasing truck demand between Wainuiomata/Seaview and Upper Hutt sectors by a factorAsf
the result, truck demand between Wainuiomata/Seaview to Upper Hutt is increased from 24 vehicl&gQo
vehicles for the entire AM period.

The locations for the adjustments for light vehiclebhave been included in the process as the additional linkse
listed in Table3, as well as the corresponding time period they halveen applied to.

Table 3: Additional links/areas added for matrix estimation

Locations AM IP PM
The Melling Bridge vicinity, including Rutherford Street and High Street Applied Applied
The High St/Melling Link roundabout Applied

Cornwall St Applied

Queens Drive to the east of Laings Rd Applied
Jackson Street Applied Applied Applied
Petone off-ramp Applied
SH1 north of Ngauranga Applied

SH2/Silverstream interchange Applied Applied

To understand the level of change the matrix estimation process has had on the shape of the demand matrices,
the length of trips before and after the adjustment process can be compar€igiure4-Figure6 compare the trip
length distribution foreach period respectively.The cause of these significant changes may be found by the
sector demand comparisons, which is included in SectidrB Matrix sector to sector comparisong he results

are as follows:

A During AMfor the distance up to 2&m, there has been hardly angifference. After 2&m, the adjusted
trips are slightly more than the original trips. Howevethere is asignificantdrop for 25 km as the trips
originated from Upper Huttand SHZhave dropped.

A During IP, there has beeminor increased trip after adjustments befor8 km and after 3km. Between
7 and 24km, the adjusted triphardly haschanges However, there is a significant drop for & (as
most of the decreases occur for the external remote sectors) and a more moderate rise for 24 km.

A During PMthere has been increased trip after adjustmenibefore 7&km and after 24&m. Between 7 and
24km, theadjusted trip has drop slightly. However, there issggnificantdrop for 23km (as nost of the

3 Details of adoption of the elasticity values are included in TBIRemand Development.
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decreases occur for the external remote sectdend amore moderaterise for24 km(significant
increases in the trips from Tawa and external sectors to Naenae)
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Figure 4: Comparison of trip length distribution 8AM
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Figure 5: Comparison of trip length distribution 81P
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Trip Length Distribution - PM
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Figure 6: Comparison of trip length distribution 8PM

4.2  Re-profiling

Thematrix estimation process may have shifted some demandsross different time periods, therefore
affecting the demand profils. The demand profiledor light vehicleshave also been adjusted as part of the
demand adjustment processfter comparingthe results ofthe initial hybrid model runshave against the MIDG
criteria.

As the demand results have been compared for each haicommon trendwvasobserved for both the AM and
PM periodsin which the traffic volumeskewed towards the later hours of the simulation period, with lower
volumes in the first hourand higher volumes in the later hoursTo correct this imbalancethe following
adjustments were made:

A AM

A More demandshifted to the earlier hours for trips between Petone, Seaview, Wainuiomata, and
Wellington sectors

A Demandsredistributed to later hours for traffic heading to the Eastern Hills sector
A Reprofiling has not been applied

A Profiles adjustedconsistently for all sectors
A Demands shifted to the first hour from the third and fourth hosr

Together with the changes from the matrix estimation process, the final overall profiles are shoviigore7-
Figure9 for each periodrespectively.By comparing tothe profiles before the calibration,more demands have
been mainly shifted to the peak hour and the early hours from the late hours for AM, howevéPfandPMthe
differences are fairly unnoticeable.
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Figure 7: Final overall profile for AM after calibration
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Figure 8: Final overall profile for IP after calibration
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PM Peak Overall Profile
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Figure 9: Final overall profile for PM after calibration

4.3  Matrix sector to sector comparisons
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Table4 compares the prior and final demand matrix the absolute valuesor the AM peakOverall the matrix has increased by 2,188ut of 140,314jrips.

A TripsbetweenWellington Cityand placesoutside the Hutt Cite area (i.e. SH59, SH1 and Tahas$ the greatest increase in bottiirections to respond to
the low SH1 demand (compared to TMSis is likely the mairsource of the increaséor the very long tripsd as an example, the distance from Wellington
to the SH59 external is aroun23km

A Trips toUpper Hutt hasmoderately decreased, followed by trips to Hutt Central and PetoWest this reduction is to meet the lowecount data on SH2.
A However, the tripsoriginated from Upper Hutt hassignificantly dropped. As it is at the edge of the model extent, it likely causessiigaificant drop for

25km.
= T I 3 § 2 g o
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Wellington 0 2 405 253 0 13 45 213 22 -66 -265 -31 7 52 61 -6 29 2 7 84 10 22 23 30 -8 38 0 0 0 0 0 0 941
SH2 -108 0 -12 -82 -5 -70 -165 -8 -9 -42 55 -7 -15 14  -30 -6 -12 -6 -10 -14 -4 -7 21 -29 -6 -26 0 0 0 0 0 0 -763
SH59 829 0 0 0 8 -1 3 0 91 12 8 1 14 8 27 3 13 3 5 3 2 0 0 1 2 24 0 0 0 0 0 0 1053
SH1 574 -10 0 0 2 -14 63 0 30 -58 -4 5 7 -19 6 -3 -5 41 20 102 14 10 12 18 -8 -12 0 0 0 0 0 0 770
Johnsonville 31 0 0 0 0 2 8 0 3 -10 -73 -9 3 9 18 -1 7 1 2 20 2 3 5 5 -1 14 0 0 0 0 0 0 38
Uhnorth -117 o -15 -77 -6 -243 -414 -10 -10 -226 -150 -16 -44 -29 -66 -36 -35 -8 -41 -19 -15 -24 -43 -73 -20 -75 0 0 0 0 0 0 -1809
Uhsouth 68 -9 8 50 6 -110 -5 6 7 -173 -61 5 -4 -23 -17 17 21 27 13 8 12 1 -5 -9 -18 -48 0 -6 0 0 0 0 -315
Tawa 372 0 0 0 2 -1 5 0 42 15 5 1 11 8 21 3 11 5 7 19 3 5 6 1 2 15 0 0 0 0 0 0 558
Newlands 60 0 143 17 1 2 7 59 7 -7 -54 -7 3 8 16 -1 6 1 2 16 1 3 4 4 -1 12 0 0 0 0 0 0 301
HuttCentral 56 -1 13 8 6 -28 -7 10 5 203 34 11 25 -20 -8 8 1 24 24 64 28 -19 15 49 -13 0 0 0 0 0 0 0 489
PetoneWest 43 -2 43 2 10 -35 -24 23 11 32 20 8 19 44  -13 3 56 14 28 32 22 4 15 9 22 96 0 0 0 0 13 0 494
PetoneEast -9 0 8 14 -1 11 23 5 -1 53 122 2 44 19 18 17 26 13 21 28 13 11 19 15 7 46 0 0 0 0 25 0 549
Alicetown 34 0 14 6 4 -7 3 9 5 -6 -14 2 0 -16 -3 -5 -6 -2 8 7 9 6 12 9 -8 -2 0 0 0 0 0 0 58
Wainuiomata 89 -2 26 -7 6 -14 -9 17 9 -89 94 20 -16 0 -26 -46 19 17 -24 22 -1 28 -4 -6 -29 5 0 0 0 0 54 0 134
EasternHills 79 -1 26 24 7 -1 7 25 12 -194 -72 6 -8 -33 -12 -48 -21 5 -13 72 4 2 6 8 -17 -20 0 0 -9 0 4 0 -171
Waoburn 56 0 9 2 3 -6 -1 6 5 15 12 4 8 -13 1 0 -4 3 1 10 6 -3 8 8 -8 -4 0 0 0 0 -1 0 117
Waiwhetu -1 -1 9 -6 0 -19 -16 6 0 -91 19 10 -22 -13 -14 -56 -1 0 -31 9 -5 4 -13 -13 -16 0 0 0 0 0 0 0 -259
Waterloo -61 1 6 37 -5 24 -4 3 -6 -90 -29 4 -15 -15 -4 -45 -2 0 -26 29 0 94 -12 -16 -11 0 0 0 0 0 0 0 -144
Epuni 36 -1 7 0 2 -24 -15 7 3 75 22 13 21 -5 -9 1 1 12 0 84 2 -26 -21 -18 -10 -2 0 0 0 0 0 0 156
Naenae 145 0 7 45 11 3 4 14 16 -11  -17 -1 -14 -19 33 -52 -18 -25 145 2 53 71 14 2 -17 -21 0 -37 0 0 0 0 333
Boulcott 47 0 4 0 3 -1 -7 5 4 100 29 13 21 3 2 15 4 4 3 26 0 -18 -13 -8 -1 4 0 1 0 0 0 0 229
Avalon -33 -1 -1 -7 -2 -16 -4 2 -2 51 -27 4 -2 -5 -38 -13 -3 3 -4 17 -17 -4 7 -2 -10 -8 0 -12 0 0 0 0 -266
Taita -32 -1 1 8 -2 -9 1 3 -3 37 -37 14 12 -1 -36 14 9 15 -51 20 -18 -1 10 0 -4 13 0 0 0 0 0 0 -38
StockeValley -30 -2 5 29 -2 -28 4 4 -2 149 47 14 23 -8 -33 39 -3 2 -28 3 -8 7 0 0 -10 -3 0 0 0 0 0 0 76
Eastbourne -17 -1 6 -6 -1 11 -14 4 -1 -63 22 3 -16 -9 -15 -23 -13 -7 -20 -11 -4 -15 -12 -10 -18 -34 0 0 0 0 -17 0 -304
Seaview 14 -1 5 -4 2 -13 -1 3 2 -24 36 7 -5 6 -5 -7 0 0 -10 4 -1 -3 -5 -7 -12 0 0 0 0 0 0 0 -29
PnR a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PnR b 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PnRc 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PnRd 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PnRe 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PnR f 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 2123 -31 716 305 49 -617 -526 405 240 -511 -481 78 56 -85 -126 -261 38 145 -9 637 105 153 9 -29 -211 13 0 -53 -9 0 78 0 2199

Table 4: Sector demand comparison (absolute) 8 AM
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Table5 compares the prior and final demand matrices, presenting percentage values for the AM peak. Overall, the matrix reflectmer@ase. The majority of

this increase is attributed to aligning with traffic volumes (derived from TMS data) on SH1 and SHAlsourid, prior to the Ngauranga Interchange

> > >

Wellington
SH2

SH59

SH1
Johnsonville
Uhnorth
Uhsouth
Tawa
Newlands
HuttCentral
PetoneWest
PetoneEast
Alicetown
Wainuiomata
EasternHills
Woburn
Waiwhetu
Waterloo
Epuni
Naenae
Boulcott
Avalon
Taita
StockeValley
Eastbourne
Seaview
PnR a

PnR b
PnRc
PnRd
PnRe

PnRf

Total

Trips fromthe Petone East sector has the greatest percentage increases, and they mainly go to Boulcott.
Tripsto Naenae hasignificantincreasesespeciallythey are from Tawa
The major decrease happens for the trips originated from SH2, to the sectoressthe entire network.This could be becausthe WTSM overestimated

the volumes on SH2As it is an external sector fairly away from the Lower Hutt area, the counts themewnot calibratedvery well in WTSM.
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Table6 compares the priorand final demand matrix in the absolute values for the peak.Overall the matrix has increased bB$,920(out of 135094) trips.

A The internal trips within the Hutt Central show the greatest increase, followed by tiyggween here andPetoneWest These are likely the main sources
of the increase in short tripsTherehavealso been significant increases fro Petone West to Wellington Citiff.he increasesrom PetoneWestareto meet
the lower count data onJackson St.

A Decreases mostly occur for the external/remote sectors (e.g. Upper ot Stokes Valley)this could cause the significant drop for 28n.
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Wellington 0 15 0 0 0 18 21 0 0 177 28 15 35 81 38 41 45 17 10 -17 2 -15 -11 11 32 55 0 0 0 0 0 0 576
SH2 14 0 0 17 1 0 0 1 1 -1 3 1 0 -3 0 0 -1 -2 -1 -1 -1 -1 0 0 0 -1 0 0 0 0 0 0 25
SH59 0 0 0 0 0 1 1 0 0 10 3 2 4 5 5 3 4 1 1 -1 0 -1 0 1 4 7 0 0 0 0 0 0 50
SH1 0 8 0 0 0 13 16 0 0 -7 20 5 3 -19 7 2 -6 -12 12 -14 -7 -11 -2 6 -2 -4 0 0 0 0 0 0 -17
Johnsonville 0 1 0 0 0 2 3 0 0 27 8 3 9 9 8 5 9 3 1 -3 0 -2 -2 -2 6 12 0 0 0 0 0 0 100
Uhnorth 21 0 2 25 1 0 0 2 1 -27 32 6 0 -18 0 1 -13 -22 -28 -12 -16 -15 0 0 -4 -12 0 0 0 0 0 0 -75
Uhsouth 26 0 3 32 2 0 0 3 2 -54 52 9 0 -25 0 2 -20 -34 -45 -14 -25 -19 0 0 -6 -17 0 0 0 0 0 0 -129
Tawa 0 0 0 0 0 1 1 0 0 10 3 1 3 3 3 2 3 1 1 -1 0 -1 -1 0 2 5 0 0 0 0 0 0 37
Newlands 0 1 0 0 0 2 3 0 0 22 7 3 8 8 7 4 8 3 1 -3 0 -1 -2 -1 5 10 0 0 0 0 0 0 85
HuttCentral 58 -2 3 -11 5 -61 -96 2 4600 330 78 81 -72 -54 46  -40 78 107 78 103 51 12 -34 -16 -21 0 0 0 0 0 0 1231
PetoneWest 451 0 46 7 109 -3 -5 32 90 233 60 52 -1 65 6 38 94 61 38 -8 5 -21 -13 -20 79 108 0 0 0 0 1 0 1503
PetoneEast 25 1 2 5 4 9 11 2 3 517 82 2 14 14 11 8 24 14 14 17 5 3 11 10 17 27 0 0 0 0 1 0 392
Alicetown 29 0 2 5 5 0 0 2 4 129 93 16 0 -4 1 19 4 23 34 25 8 -2 13 9 4 5 0 0 0 0 0 0 426
Wainuiomata 96 -3 3 -14 7 -17 22 3 6 -75 68 13 5 0o -16 -19 -13 -7 -5 -7 3 -11 -9 -4 12 -25 0 0 0 0 -2 0 -55
EasternHills 7 0 7 9 11 -4 -5 5 9 45 52 10 -5 -13 -7 18 -2 -8 -14 -41 -13 -38 -26 -23 2 3 0 0 0 0 0 0 49
Woburn 47 -1 2 -3 3 -12 -15 2 3 26 79 11 18 -22 3 0 -20 -1 0 -1 6 3 9 0 -8 -12 0 0 0 0 0 0 115
Waiwhetu 60 -2 4 -8 8 -21 -27 3 6 -39 128 24 10 -11 -7 -16 -1 0 -3 -5 3 -9 -2 -5 0 0 0 0 0 0 0 0 92
Waterloo -11 -2 0 -8 -1 21 -27 0 -1 82 123 20 25 -10 -7 2 -1 0 14 -8 2 -16 -11 -6 0 0 0 0 0 0 0 0 138
Epuni -40 -1 -2 -3 -3 -20 -26 -2 -2 167 45 16 6 -3 -27 11 -3 17 1 17 2 0 7 -4 -9 -9 0 0 0 0 0 0 138
Naenae -20 -1 -1 -8 -2 -13 -6 -1 -2 57 21 16 -1 -7 -32 6 -2 -3 -9 0 -6 2 21 -2 0 ot b 0 0 0 0 0 0 8
Boulcott -17 0 -1 -1 -1 -8 -10 -1 -1 135 5 6 -1 5 -18 11 6 4 2 1 0 -3 -1 -4 1 3 0 0 0 0 0 0 110
Avalon -7 0 0 -2 0 -10 -5 0 0 41 7 2 -6 -5 -19 3 -5 -2 2 15 -1 0 10 -1 -6 -6 0 0 0 0 0 0 5
Taita -16 0 0 4 -2 0 0 -1 -2 8 -8 3 -13 3 -19 6 6 18 13 24 2 10 11 0 -3 1 0 0 0 0 0 0 46
StockeValley -41 0 1 13 -3 0 0 1 -3 -58 -27 3 21 -4 27 9 -2 -2 0 -2 -7 5 -1 0 0 -1 0 0 0 0 0 0 -169
Eastbourne 54 -1 3 -5 5 -10 -13 2 5 -20 95 15 6 -4 -4 -6 0 0 -9 -1 0 -3 1 -2 0 0 0 0 0 0 1 0 107
Seaview 73 -2 6 -7 9 -24 -29 4 8 -22 133 25 7 -9 -7 -8 0 0 -8 -3 1 -6 -3 -4 0 0 0 0 0 0 0 0 132
PnR a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PnR b 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PnR c 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PnR d 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PnRe 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PnR f 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 879 9 84 47 159 -178 -232 58 132 1524 1444 357 184 -35 -153 188 74 146 106 34 66 -100 12 -97 85 127 0 0 0 0 0 0 4920
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Table7 compares the prior and final demand adjusted matrix in the percentage values forlfpeak. Overall the matrix has increased 6.

A Trips fromPetone sectordhavethe greatest percentage increases, and they goaimost all sectors across the network he increasesreto meet the
lower count data onJackson St.

A There have been some significapercentage decreasedh the long distancetrips between the remote suburbs (Eastbourne, Seaview and Wainuiomata)
and external sectors (SH1, SH2 and Upper Hu#tithough their absolute differences are vetgw.
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Wellington 0% 11% 0% 0% 0% 11% 11% 0% 0% 24% 2% 10% 10% 25% 10% 41% 27% 13% 5% -16% 3% -17% -13% -11% 31% 31% 0% 0% 0% 0% 0% 0% 5%
SH2 9% 0% 11% 11% 9% 0% 0% 11% 9% -8% 19% 18% 0% -37% 2% 4% -27% -31% -26% -16% -32% -23% 0% 0% -17% -23% 0% 0% 0% 0% 0% 0% 3%
SH59 0% 6% 0% 0% 0% 6% 6% 0% 0% 25% 2% 11% 10% 25% 7% 41% 27% 12% 5% -21% 3% -22% -4% 6% 31% 31% 0% 0% 0% 0% 0% 0% 0%
SH1 0% 6% 0% 0% 0% 6% 6% 0% 0% -6%  23%  24% 6% -33% 5% 8% -22% -26% -22% -23% -29% -24% -5% 6% -12% -18% 0% 0% 0% 0% 0% 0% 0%
Johnsonville 0% 11% 0% 0% 0% 11% 11% 0% 0% 22% 2% 10% 10% 25% 9% 41% 27% 13% 5% -16% 3% -17% -12% -10% 31% 31% 0% 0% 0% 0% 0% 0% 1%
Uhnorth 9% 0% 11% 11% 9% 0% 0% 11% 9% -10%  18% 18% 0% -37% 0% 4% -27% -31% -27% -15% -34% -23% 0% 0% -17% -22% 0% 0% 0% 0% 0% 0% -1%
Uhsouth 9% 0% 11% 11% 9% 0% 0% 11% 9% -11% 18% 18% 0% -36% 0% 4% -26% -30% -27% -11% -34% -17% 0% 0% -17% -22% 0% 0% 0% 0% 0% 0% -1%
Tawa 0% 6% 0% 0% 0% 6% 6% 0% 0% 23% 2% 10% 10% 25% 6% 41% 27% 14% 5% -16% 3% -17% -11% 5% 31% 31% 0% 0% 0% 0% 0% 0% 1%
Newlands 0% 11% 0% 0% 0% 11% 11% 0% 0% 22% 2% 10% 10% 25% 9% 41% 27% 14% 5% -16% 3% -17% -13% -11% 31% 31% 0% 0% 0% 0% 0% 0% 2%
HuttCentral 9% -21% 10% -10% 7% -20% -20% 8% 7% 30% 46% 60% 29% -16% -11% 13% -10% 14% 13% 14% 36% 10% 3% 7% -10%  -11% 0% 7% 0% 0% 19% 0% 12%

PetoneWest 42% 2% 42% 10% @ 45% -2% -2%  43% 46%  32% 3%  15% 0% 21% 1% 29% 29% 27% 19% -3% 6% -17% -8% -11%  44%  44% 0% 0% -2% 0% 6% 0%  18%
PetoneEast 16%  25% 15% 33% 16% 24% 23% 16% 16% 42% 24% 3% 18% 23% 18% 27% 34% 31% 38% 34% 40% 16% 36% 30% 42%  42% 0% 0%  21% 0%  20% 0%  26%
Alicetown 9% 0% 9%  11% 9% 0% 0% 9% 9% 37% 18%  18% 0% -3% 0%  31% 4%  22% 38% 26% 26% 3% 17%  10% 7% 7% 0% 0% 0% 0% 3% 0%  14%
Wainuiomata 22% -36%  22% -27% 22% -36% -35% 22% 22% -17% 22% 20% 4% 0% -15% -24% -7T% -6% -4% -9% 9% -22% -19% -11% -12% -12% 0% -6% 5% 0% -6% 0% -1%
EasternHills 16% 2% 12% 8% 14% -3% -3% 10%  15% 8% 12%  16% 2% -12%  -1%  24% -3% -10% -10% -29% -17% -30% -25% -22% 4% 4% 0% 17% -10% 0% -2% 0% 1%

Woburn 39% -29% 39% -20% 39% -29% -29% 39% = 39% 7% 54% 38% 32% -29% 5% 0% -23% -2% 0% -2%  18% 6% 17% 0% -23% -23% 0% 0%  32% 0% 2% 0% %
Waiwhetu 30% -37% 31% -27% 30% -36% -34% 30% 30% -11% 38% 34% 10% -6% -9%  -19% 0% 0% -3% -3% 9% -13% -2% -6% 0% 0% 0% 0% 1% 0% 0% 0% 3%
Waterloo 1% -27% -7% -18%  -6% -27% -24% -6% -6%  17%  52%  43% 28% -7% -8% 3% 0% 0% 9% -3% 4% -15% -9% -5% 0% 0% 0% 0% 13% 0% 0% 0% 5%
Epuni -18%  -17% -17% 7% -18%  -17%  -17%  -18% -17%  20% @ 21% @ 43% 8% -3%  -22%  10% 2% 10% 1% 8% 2% 0% 5% -3%  -18% -11% 0% 2% -2% 0% -20% 0% 4%
Naenae -13%  -16%  -13% -13%  -13% -15% @ -5% -13% -13%  11% 9%  32% -1% -8% -23% 9% -1% -1% -5% 0% -9% 2%  14% -1% -1% -1% 0% -1% 0% 0% 0% 0% 0%
Boulcott -20% -15% -19% 5% -20% -15% -15% -20% -20% @ 48% 7%  48% -5%  16% -25% 35% 19% % 2% 1% 0% -4% -1% -7% 9% 11% 0% 0% -7% 0% -29% 0% 8%
Avalon -6% -13% -4% -4% -6% -13%  -5% -6% -6% 8% 5% 11% -9% -10% -15% 5% -8% -2% 1% 10% -1% 0% % -1%  -20%  -12% 0% 0% 0% 0% -14% 0% 0%
Taita -14% 0% 9% 9% -15% 0% 0% -11% -16% 2% -5% 9% -17% 7%  -19%  12% 7%  14% 8%  16% 3% 6% 6% 0% -10% 2% 0% 0% 0% 0% 0% 0% 2%

StockeValley — -26% 0% 11% 11% -25% 0% 0% 11% -26% -13% -14% 8% -24% -9% -26% 17% -2% -2% 0% -1%  -11% 4% 0% 0% -2% -2% 0% 0% 0% 0% 0% 0% -4%
Eastbourne 39% -45% 39% -37% 39% -45% -45% 39% 39% -12% 56% 41% 11% -4% 1% -19% 0% 0% -19% -3% 1% -12% 2% -T% 0% 0% 0% 0% 0% 0%  14% 0% 6%

Seaview 39% -40% 39% -32% 39% -41% -40% 39% 39% -12% 57% 40% 11% -4% -8% -19% 0% 0% -12% -3% 5% -14% -6% -7% 0% 0% 0% 0% 8% 0% 2% 0% 6%
PnRa 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
PnR b 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
PnRc 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
PnRd 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
PnRe 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
PnR f 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Total 8% 1% 1% 1% 2% -1% -2% 1% 3% 14%  16%  23% 6% -1% -4% 11% 3% 5% 3% 1% 5% -4% 0% -3% 4% 6% 0% 0% 0% 0% 0% 0% 4%

Table 7: Sector demand comparison (percentage)3 IP
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Table8 compares the priorand final demand matrix in the absolute values for ti peak Overall the matrix has increased by 11,7&fut of 184,367jrips.

A The internal tips within the Hutt Centralshow the greatest increasdpllowed by internal trips within PetoneThese are likely the main sources of the
increase in short tripsThe increass within Petoneareto meet the lower count data odackson St.

A The trips from Wellington City also shothe highest increase to various sectorshere have essential access of SH1 and 2. Howeverdtog for the
Petone West sector is teuppress the high volumes on the efamp.

A Decreasesnostly occurfor the externalremote sectors (e.gUpper Hutt, Stokes Vallegnd Eastbourné, this could cause the significant drop for 28n.

Wellington
SH2

SH59

SH1
Johnsonville
Uhnorth
Uhsouth
Tawa
Newlands
HuttCentral
PetoneWest
PetoneEast
Alicetown
Wainuiomata
EasternHills
Woburn
Waiwhetu
Waterloo
Epuni
Naenae
Boulcott
Avalon
Taita
StockeValley
Eastbourne
Seaview
PnR a

PnR b
PnRc
PnRd
PnRe

PnR f

Total
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0 -20
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-15 -9
-10 -136
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46 -260
318 -6
311 -4
42 -18
77 -55
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89 -3
104 -13
38 6
13 -4
-66 -6
58 0
32 -4
-4 -22
-78  -37
-35 -5
38 -24
0 3
0 -1
0 0
0 0
0 0
0 0
370 -518
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Table 8: Sector demand comparison (absolute) 8 PM
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Table9 compares the prior and final demand adjusted matrix in the percentage values forRivepeak.Overall the matrix has increased by 6%.
A Trips fromWaterloohas the greatest percentage increases, and they mainly g&tdl
Followed by trips to Bolcott, and most of them are fronthe most southern part of Lower Hutt including SH1

Trips tothe PetoneEast sectorlso has significant increaseshey are mostly from the internal trip, the Hutt Central and several Park and Rides, although
the trips from outside Hutt City area have decreased.

> >

A Therehavebeen some significant increases in the trips from Tawaad external sectors to Naenaevhich likely contributed to the moderate increase for

24km.
o = 3 5 g ° ) ®
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= %) %) (%) S =) =} = z I o8 o < = ul = = = i) z o < = %} ul 0 o o a a a o =
Wellington 0% -9% 22% 20% 0% 78% 52% 22% 18% 39% -36% -31% 29% -19%  66% 69% -42% 20% 5% 214% 15% 12% -12% -18% -57% -48% 0% 0% 0% 0% 0% 0% 14%
SH2 14% 0% -10% -10% 7% 5% -30% 10% 20% -9% 10% -82% -70% -74% -20% -53% -78% 66% -49% 4% -41% -40% -46% -40% -93% -92% 0% 0% 0% 0% 0% 0% -4%
SH59 -1% -45% 1% 1% 4% 9% -9% 24% -20%  18% -52% -49% -3%  -40% 29% 26% -57% -8% -13% 131% -17% -28% -38% -29% -68% -61% 0% 0% 0% 0% 0% 0% 3%
SH1 -1% -46% 0% 0% -3% 12% -11% 8% -13% 21% 23% -74% -59% -62% 11% -33% -68% 128% -30% 136% -25% -30% -39% -28% -88% -88% 0% 0% 0% 0% 0% 0% -3%
Johnsonville -40% 17% 5% -6% 0% 128% 84% -14% 31% -36% -72% -69% -41% -64% -24% -21% -75% -45% -53% 51% -48% -50% -62% -43% -82% -77% 0% 0% 0% 0% 0% 0% -3%
Uhnorth 9% 18% -13% -19% 2% 2% -17% -5% 5% -18% -5% -83% -72% -76% -25% -54% -79% 61% -53% -5% -51% -46% -52% -50% -93% -93% 0% 0% 0% 0% 0% 0% -7%
Uhsouth 17%  -73% -10% -15% % -23% 13% 0% 11% -15% -1%  -82% -71% -69% -20% -50% -60% 68% -50% 78% -48% -9% 12% 16% -93% -90% 0% 0% 0% 0% 0% 0% -7%
Tawa 54% -35% % -3%  -20%  21% -2% 23% 38% 63% -23% -20% 53% -8% 91% 94% -33% 35% 19% 251% 32% 26% -4%  -22% -50% -37% 0% 0% 0% 0% 0% 0% 13%
Newlands 26% -22% 2% 2% 28% 57% 32% -13%  50% 31% -38% -37% 22% -28%  51% 54% -47% 7% -5% 182% 5% 1% -22% -27% -61% -51% 0% 0% 0% 0% 0% 0% 22%
HuttCentral 5% -80% 15% -41% -14% -57% -67% 10% 3% 71% 52% 63% 50% -26% -52%  96% -36% 76% 57% -7%  139%%  11% 42% -14% -42% -40% 0% 0% 0% 0% 0% 0% 17%

PetoneWest 6% -81% 6% -38% -8% -58% -66% 13% 14% 83% 48% 176% 11% 25% -21% 35% -9% -7% -9% -33% -46% -46% -56% -69% 6%  34% 0% 0% 0% 0% 0% 0%  10%
PetoneEast -28% -66% -26% -13% -40% -33% -44% -27% -27% 83% 112% 8% 9% 89% -15% 81% 34% 54% 52% 4%  26% 2% 68% -39% 31% 57% 0% 0% 0% 0% 0% 0% 31%
Alicetown -16%  -25% -16% 104% -32% 53%  23% -14% -16% 52% -2% 8% 5% -31% -8% 16% -39% -4% -9% -20% -28% -16% -27% -42% -37% -33% 0% 0% 0% 0% 0% 0% -2%
Wainuiomata ~ -29%  -95% -27% -83% -42% -88% -86% -30% -33% -30% 6% -14% -6% 0% -51% -32% 5% 17% -57% -17% -38% 0% -47% -76% -42% -32% 0% 0% 0% 0% 0% 0% -13%
EasternHills 15% -52% 2%  25% -8% 3%  -21% 10% 9% 37% 32% 63% 26% -25% -3% 73% -30% 70% -11% 64% -17% -41% -46% -53% -40% -36% 0% 0% 0% 0% 0% 0% %

Woburn 73%  -T7%  76% -15%  43% -46% -53% 72% 69% 84% 30% 31% 29% -32% -20% -13% -41% 10% 17% -31% 104% -23% 27% -8% -47% -43% 0% 0% 0% 0% 0% 0% 9%
Waiwhetu 51% -89% 54% -64% 28% -74% -66% 53% 51% 10% 89% 52% 50% 42% -15% @ 13% -1%  30% 1% 0% 20% 4%  38% -48% -28% @ -9% 0% 0% 0% 0% 0% 0%  15%
Waterloo 23%  41%  65% 238% 0% 159% 26% 22%  16% 145% 43% 126% 27% 103% 36% 35% 94% 47% 4% -16% 54% 87% 19% -45% 68% 83% 0% 0% 0% 0% 0% 0% 55%
Epuni 6% -46% -4%  49%  -14%  19% -5% 4% 3% 89% 56% 80% 71% 21% -19% 68% 0% 26% 21% 8%  54% -36% 1% -19%  -24%  -12% 0% 0% 0% 0% 0% 0%  24%
Naenae -44%  -22% 208% 221% -55% 47%  55% -42% -48% 2% -37% 40% -41% 49% 109% -43% 48% -20% -8% -7%  37% 64% 74% -4% -7%  35% 0% 0% 0% 0% 0% 0% 17%
Boulcott 68% 7%  55% 148% 36% 99% 60% 68% 61% 109% 154% 180% 187% -3% 34% 123% -13% 42% 35% 30% 59% -40% -26% -42% -32% -27% 0% 0% 0% 0% 0% 0%  48%
Avalon 27% -64% -15% -13% 5% -29% 24% 26% @ 22% 1%  13% -58% -61% 110% -24% -40% 17% 43% -29% 8% -50% -6% 21% 6% -68% -30% 0% 0% 0% 0% 0% 0% -1%
Taita -4%  -70% -7% -10% -20% -17%  55% -3% -6%  25% 2%  21% -44% -9% 41% 48% 43% -2%  10% 43% -30% 28% 18% 2% 27%  38% 0% 0% 0% 0% 0% 0%  15%

StockeValley — -52% -77% -33% -30% -48% -39% 2% -22% -52% -41% -39% -22% -50% -46% 30% -24% -16% -30% -35% -3% -59% -14% -41% 14% -35% -24% 0% 0% 0% 0% 0% 0% -17%
Eastbourne -26% -96% -24% -86% -39% -90% -92% -25% -27% -43%  46% -8% -7%  13% -51% -43% -42% -55% -42% -71% -33% -60% -15% -80% -1% -26% 0% 0% 0% 0% 0% 0% -19%

Seaview 20% -91% 21% -68% -2% -78% -78% 21% 19% 28% 134% 46% 89% 68% -5%  25% 9% 53% 42% 22% 54% 35% 123% -21% -7T% @ 12% 0% 0% 0% 0% 0% 0%  27%
PnRa 0%  46% 0% 0% 0%  23% -31% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%  18%
PnRb 0% -72% 0% 0% 0% -26% -5% 0% 0% 141% 57% 189% 56% 38% -33% 19% 79% -6% 7% -48% -2% -35% 39% -56% 1%  48% 0% 0% 0% 0% 0% 0% -5%
PnRc 0% 0% 0% 0% 0% 0% 0% 0% 0% 57% -6% 1% 9% 9%  74% 0% -33% 9% 16% -12% 75% 55% 51% -42% -38% -33% 0% 0% 0% 0% 0% 0%  15%
PnRd 0% 0% 0% 0% 0% 0% 0% 0% 0% -20% 0% 0% 0% 0% -42% 0% 0% -35% 107% -13% -51% 2%  34% -27% 0% 0% 0% 0% 0% 0% 0% 0% -6%
PnRe 0% 0% 4% 0% 0% 0% 0% -5% -10% 4%  44% 162% -14% 32% -9% -1%  30% 130% -3%  28% 2% -16% -61% -13% -8% -3% 0% 0% 0% 0% 0% 0% 17%
PnRf 0% 0% 8% 71% 0% 0% 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 1%
Total 3% -24% 6% 6% 1% -5% 5% 14% 22% 39%  18%  54% 3% 5% -3%  36% -8%  29% 8% 12%  28% -3% 8% -16% -19% -16% 0% 0% 0% 0% 0% 0% 6%

Table 9: Sector demand comparison (percentage)d PM
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5. ' 9DA: J9LAGF 9F< 49DA<9LAGF O

51 Calibration criteria

Only the link results of the light vehicles for the hybrid layer are compared against all these criteria liatdue
sub-sections below the exceptions are being:

A Hourly count band, XY scatter plots and RMSE are not considered for heavy vehicle demands due to its
low volumes

A For static layer results, only the hourly GEH count comparison is considered

A The turn comparison results for the static layer are not considered

Figurel10shows the seven screenlines compared for the model.

Figure 10: Screenlines used for comparisors
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5.1.1 GEHand count band comparison

Thesecriteria comparethe observed and modelled count data at a section and screenline level by way of the
GEH statistic. The GEH statistic is a form of-&duiared statistic that can be used to compare observed and
modelled counts. It is a useful for these comparisons becaiisis tolerant of relative and absolute errors, eg
larger percentage differences on lower counts and larger absolute differences on higher counts. The GEH
formula is given below

a €

a €

C

‘000

Where m is the modelled count and o is the observed count.

Figurelland Figurel12shows the screenline and count calibration criteria as per the TMBI&Mis targeting a
Category C level of calibratiofor both Static and Hybrid scenariog-or theHybrid scenarios, the modelled data
presented is the average of SRC replications with different simulation seed values.

PURPOSE CATEGORY

A: B: : D:

COUNT COMPARISON 9
RGN STRATEGIC NETWORK u NZ tasceoat

NGENCY PRIMECY
{Caos

TOTAL DIRECTIONAL COUNT ACROSS SCREENLINE

GEHC5.0 (% OF SCREENLINES) 260% >T5% »85% »90% NA NA NA
GEH<ZS (% OF SCREENLINES) >75% »85% >50% >95% NA NA NA
GEHC0.0 (% OF SCREENLINES) 2%0% >35% »95% 100% NA NA NA

INDIVIDUAL DIRECTIONAL LINK COUNT ON SCREENLINES:

GEM<S.0 (% OF COUNTS) 265% *80% *85% >875% NA NA 0%
GEHCZS (% OF COUNTS) >75% >85% 90% >925% NA NA »95%
GEH<0.0 (% OF COUNTS) 285% >30% »95% »915% NA NA 100%
GEHA20 (% OF COUNTS) >95% 35% 00% 100% NA NA 100%

INDIVIDUAL TURNING MOVEMENTS AND / OR DIRECTIONAL LINK COUNTS:

GEHCS.0 (% OF TURNS) NA >T5% »B0% 2825% »85% >95% 5%
GEH<Z5 (% OF TURNS) NA >80% >85% >815% »50% 100% >90%
GEH<I0.0 (% OF TURNS) NA >85% 0% »925% »95% 100% 95%

Figure 11: TMDGS Hourly GEHcount comparison criteria
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PURPOSE CATEGORY

A: B - . E: F:

COUNT COMPARISON 4 R
EEGIONAL STRATEGC RETWOSK 0 SAALL AREA INTERSECTON /

TOTAL DIRECTIONAL SCREENLINE COUNTS:
WITHIN 30% (% OF SCREENLINES) >70% >80% >85% >90% NA NA NA
WITHIN 15% (% OF SCREENLINES) >80% >90% »925% »95% NA NA NA

INDIVIDUAL DIRECTIONAL LINK COUNT ON SCREENUINES:

<TOOVPH WITHIN 100VPH . : SRCK . 7
{% OF COUNTS) 0% >80% 85% 290% NA NA 50%
700-2.700VPH WITHIN 15% , , L ' '
(3% OF COUNTS) T0% >80% 85% »90% NA NA »95%
52,700vPH WITHIN 400VPH ; , g ‘ .
(% OF COUNTS) >70% >80%% 85% »90% NA NA 100%

INDIVIDUAL TURNING MOVEMENTS AND/OR DIRECTIONAL LINK COUNTS:

<400VPH WITHIN SOVPH

(3% OF MOVEMENTS) NA »10% >775% >85% 0% >95% >80%
400-2.000YPH WITHIN 12.5% 0N R . ok v
(% OF MOVEMENTS) NA 0% 175% >85% »50% 95% *80%
>2,000VPH WITHIN 250VPH ’ ST G ’ a .
(3% OF MOVEMENTS) NA 0% T15% >85% 0% >95% >80%

Figure 12: TMDG3 Hourly count band comparison criteria

5.1.2 XY scatter plots

Thiscriteria presents the observed vs modelled count scatter plots and associate8dRiared statistical results.
These scatter plots compare all counts from the model and give an indication of how well the model fits the
count dataset. The R Squared value and linebefst fit are also compared to the TMDG criteria to give an
indication of how well the trend line compares to the input count data; the closer these statistics are to 1, the
better the match of the data compared.

Figurel3lists the TMDG criteria for the-Bquared and line of best fit comparisons.

PURPOSE CATEGORY

B: > D: E: 2 G:

STRATEGY. NETWORK RSN NZ transrost SMALL AFEA HGH FLOW,
ASEA AGENCY FROCT [coRRDOK 08! MULT) LANE
CORRDOR

R SQUARED VALUE 2085 09 2095 2095 095 >0.95 5095

LINE OF BEST FIT y=05x - 1x y=09x - 11x y=05x - Lix y=0925x~ 1.075x y=095x-105  y=097x-103%x y=0.97x - 1.03x

Figure 13: TMDG3 Observed vs modelled countcomparison XY scattercriteria
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5.1.3 RMSE

Thiscriteria presents the root mean square error (RMSE) comparisons for the model against the count data.
RMSE is a measure of the predictive success of the model and is a commonly referenced as providing an
indication of the error of a model. The percentage RMSEédfirtkd as:

wnomy BOE €
0 p 0
Where m is the modelled count, o is the observed count and N is the number of datapoints

Figurel4shows the TMDG criteritor RMSE of different tiers.

PURPOSE CATEGORY

B: D: E: F: G:

STRATEGC NETWOSK Nl TRANSFORT SAALL AREA WrERsecTon / HIGH FLOW, SPEED,
AENCY T feoeRinos SHORT NEATT LANE
(OaRID0R

RMSE

ACCEPTABLE <30% <25% Q0% <175% <15% NA NA
REQUIRES CLARIFICATION 30 -40% 25-35% 20-30% 1715-275% 5-25% NA NA
UNUIKELY TO BE APPROPRIATE >40% >35% >30% >275% >25% NA NA

Figure 14: TMDG3 Observed vs modelled count comparisonRMSkEcriteria

5.2  Link calibration results
5.2.1 Static layer link results

This section presents the static layer link GEH comparisons. Whilesth&ic layer is not formally calibrated as
part of the TMDG, given the Hybrid layer is dependent on input paths from the static layer, it is important to
have a decent static layer calibration. The static layer calibration also serves to confirm the matt¢he
demands prior to release profiles being appliedable10and Table11shows the GEH for individual counts in
the 4-hour static layer.

Table 10: GEH comparisons for light vehiclesin static layer

Measure Criteria Target AM IP PM
GEH<5 85% 100% 100% 93%
Total Directional Count Across Screenline  GEH<7.5 90% 100% 100% 100%
GEH<10 95% 100% 100% 100%

GEH<5 85% 81% 90% 88%

.. . . GEH<7.5 90% 92% 98% 94%
Individual Link Count on Screenlines GEH<10 95%% 100% 100% 96%
GEH<12 100% 100% 100% 98%

GEH<5 80% 68% 7% 87%

Individual Link Counts GEH<7.5 85% 88% 92% 96%
GEH<10 90% 97% 96% 98%

The majority of the GEHSs for light vehicles have met the TMDG guidelfmsindividualcount across

screenling each of AM and PKas one criteria that does not meet the target however they are very close to the
target. For individual link countsthe GEHs for AM and IP are lower than the target for GEH less tHEmS.

result has been considered reasonable as all the targets for total directional count across screenline have been
met which is essential for the static layein the dynamic layer, reouting would occurand it would be likely to
change the results for the individual counts.
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Table 11: GEH comparisons for heavy vehiclesn static layer

Measure Criteria Target AM IP PM
GEH<5 85% 71% 71% 86%
Total Directional Count Across Screenline  GEH<7.5 90% 100% 100% 100%
GEH<10 95% 100% 100% 100%

GEH<5 85% 92% 85% 96%
. . . GEH<7.5 90% 100% 96% 100%
Individual Link Count on Screenlines =R = o 560 T
GEH<12 100% 100% 100% 100%

GEH<5 80% 86% 82% 92%

Individual Link Counts GEH<7.5 85% 97% 94% 98%
GEH<10 90% 99% 97% 99%

Most of the GEHSs for heavy vehicles have met tMDIGtargets, the only exceptionis for GEH less than &uring
AM and IP for total directional count across screenline. They both achieve 71% which is fairly close to the.target

This sectionincludes the comparison®f:

A GEHs ofink countsfor light vehiclesof the total 4hour period and the middle2-hour peak(Table12,
Table13and Table14)

A Count bands of link counts for light vehicled the total 4hour period and the middle2-hour peakare
shown in Appendix

A GEH plots oéll link counts(including across screenlines and individual onesej light vehicles for the
middle 2-hour peak

A Full model extent Figure15, Figure18and Figure21)
A The Hutt CBD ared{gurel6, Figurel9and Figure22)
A The Petone areaHigure17, Figure20and Figure23)

A GEHs of link counts for heavy vehiclekthe total 4hour period and the middle2-hour peak(Table15,
Tablel6and Tablel7)

A GEHs of the middle-Bour peakcounts for the screenlinesTable18, Table19and Table20)

Most of the counts have met the TMDG targedad the brief comments are provided below each figure to point
out the areas that have not medhe targets. In general:

A Forlight vehicles:
A The interpeak meetsmost targets

A The areas that are not able to meet the targets are mostly for small GEH valaestly for less
than 5 and some for less im 7.5
A For heavy vehicles
A Heavy vehicle countave also met almost all the criteria, except for GEH less than 5
As for the GEH comparison for the directional counts across the screenlimest of them are below 5 or just

slightly above5 for all the periods andthe worst ones are not more thafh0. In general, the modelled counts
across the screenlines are very well aligned with the observed counts during the middielr peak.

The green cells in the tables below indicate the resufisveachieved the TMDG targetand the red cellshave
not passdthe target. However, the light red cells mean they are very close to the tatget 5% below the
target).
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For the criteria that the model struggle to meesgeveral factors contribute to the model's challenges in meeting
certain calibration and validation criteria

A Datafrom Multiple Sources with Varying Confidence Levels

A The observed data come from various sources, including tube counts from city councils, survey
data from Teams Traffic, and TMS counts from NZTA. Each source has different levels of
accuracy andconfidence andcombining them introduces inconsistencies that affect the
model's ability to match them closely.

A DataCollectedat Different Times and Seasons

A Traffic data were gathered during different periods and seasons, meaning some counts reflect
summer conditions while others represent winter or offeak traffic. Since the model typically
represents a "typical" day or period, aligning it perfectly with albserved datasets is
challenging.

A Limitations of Static Assignment it€apturingSharp Demand Profiles

A The static assignment approach models fodmour periods, ensuring consistency with the
dynamic traffic assignment. This method provides several advantages in model development,
particularly for interpeak and PM peak periods, by reducing discrepancies imdad
processing and improving consistency in output analysis. However, it has limitations in
accurately reflecting traffic profiles where demand in shoulder periods is significantly lower
than in peak hours.

A In such cases, static assignment tends to underestimate network congestion, which in turn
affects route choicemodelling. To mitigate this, the HAM has been set up so that only 60% of
the dynamic assignment follows the statitier path, allowing the remaining 40% to reroute
dynamically in the microsimulation. This adjustment helps improve accuracy in congestion
modelling, but it does not completely resolve the issue. As a result, the AM peak calibration
and validation results remain less accurate than thofar other periods.

A One potential solution is to apply a peak factor to the delay functions in the static assignment,
which would better reflect realistic travel costs at key turns and sections during the AM peak.
However, implementing this approach requires additional calidtion time.

A DataCleansingLimitations

A The survey data, particularly traffic counts, have not been fully cleansed due to limited
availability of reference data. While some clearly incorrect counts have been removed, certain
anomalies persist. For example, in some argksspecially in the northen suburbs and Upper
HuttXoff-peak traffic volumes appear higher than peaberiod volumes, which is
counterintuitive. These inconsistencies contribute to high GEH values between observed and
modelled counts.

A A more thorough data cleansing process could improve the model's accuracy. However, this
would require additional time and access to supplementary data sources to verify and refine
the survey data. With these improvements, the model could better align wittserved
conditions and reduce unexplained discrepancies in the calibration and validation process.
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Table 12: GEH comparisons forink counts of light vehicles in hybrid layer 8 AM

Total Directional Count GEH<S 85% 100% 64% 93%
Across Screenline GEH<7.5 90% 100% 100% 100%
GEH<10 95% 100% 100% 100%
GEH<5 85% 82% 82% 79%
Individual Link Count or GEH<7.5 90% 98% 95% 88%
Screenlines GEH<10 95% 98% 96% 98%
GEH<12 100% 100% 98% 100%
GEH<5 80% 73% 62% 59%
Individual Link Counts GEH<7.5 85% 88% 80% 76%
GEH<10 90% 97% 89% 88%

AM hashad difficulties of meeting criteria for mainly GEH less thayghid some for GEH less then 7akhough
they are fairly close to the targets.

Figure 15: GEH plot of all link counts of light vehicles for the middle 2-hour peak in hybrid layer & full
model extent 8 AM
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Figure 16: GEH plot of all link counts of light vehicles for the middle 2-hour peak in hybrid layer 8 Hutt CBD
3AM

The GEH values near thetersections alongMellingLinkindicate a strong alignment between observed and
modelled counts. However, traffic volumes on the corridors east of the Queensgate Shopping Mall are notably
low in both directions. Further refinement of centroid connections could help improve the GlitHhis area.

Figure 17: GEH plot of all link counts of light vehicles for the middle 2-hour peak in hybrid layer 8 Petone 8
AM

The traffic counts along the Esplanade, including the Petone interchange, generally align well with observed
data. However, there is a slight underestimation on Jackson Street, which contributes to lower modelled traffic
volumes on Hutt Road southbound. Thdiscrepancy arises from the limitations of static assignment in
accurately replicating peakhour congestion on the Esplanad@.he onramp of the Dowse interchangkas
significant high volumes, which would have impacts on the option testing for the Cxtjqet.
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Table 13: GEH comparisons forink counts of light vehicles in hybrid layer 81P

Total Directional Count GEH<S 85% 100% 100% 100%
Across Screenline GEH<7.5 90% 100% 100% 100%
GEH<10 95% 100% 100% 100%
GEH<5 85% 95% 93% 91%
Individual Link Count or GEH<7.5 90% 98% 100% 98%
Screenlines GEH<10 95% 100% 100% 100%
GEH<12 100% 100% 100% 100%
GEH<5 80% 76% 70% 70%
Individual Link Counts GEH<7.5 85% 90% 85% 85%
GEH<10 90% 95% 92% 92%

Most of the criteria have been meluring IP, exceptfor the individual link counts for GEH less than 5.

Figure 18: GEH plot of all link counts of light vehicles for the middle 2-hour peak in hybrid layer & full
model extent 8P
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Figure 19: GEH plot of all link counts of light vehicles for the middle 2-hour peak in hybrid layer 8 Hutt CBD
3P

The overall GEHs withirhe Hutt CBD are lowespecially he outbound directions of thecorridors to the east of
the Queensgate shopping malThe countsin the westare also moderately lowThis explainghe travel times
within this area are generally faster (i.e. routes between Harbour View and Wateflmothe Harbour View side).

Figure 20: GEH plot of all link counts of light vehicles for the middle 2-hour peak in hybrid layer 8 Petone 8
P

The Esplanade showsery decent GEHs along the corriddiowever, Jackson St and the southbound direction
of Hutt Rdlack signficant volumesto match the observed countsThe travel times for the Petone/Jackson St
part also suggesthey area bit too faster,although most ofthem meet the target, according to the routes of
CambridgeTceto Petone, and between Jackson St arRandwick RdFurther refinement of centroid
connections could help improve the GEHh this area.
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Table 14: GEH comparisons forink counts of light vehicles in hybrid layer 8 PM

Total Directional Count GEH<S 85% 93% 86% 93%
Across Screenline GEH<7.5 90% 100% 93% 93%
GEH<10 95% 100% 100% 100%
GEH<5 85% 91% 79% 91%
Individual Link Count or GEH<7.5 90% 98% 95% 100%
Screenlines GEH<10 95% 100% 98% 100%
GEH<12 100% 100% 100% 100%
GEH<5 80% 89% 73% 80%
Individual Link Counts GEH<7.5 85% 97% 88% 92%
GEH<10 90% 99% 94% 94%

Most of the criteria have been met, except flRwhich has had difficulties of meeting the criteria f@EH below
5.

Figure 21: GEH plot of all link counts of light vehicles for the middle 2-hour peak in hybrid layer & full
model extent 8 PM
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Figure 22: GEH plot of all link counts of light vehicles for the middle 2-hour peak in hybrid layer 8 Hutt CBD
3PM

The countsbetween theobserved and modelled within the Hutt CBD are mostly alignddhe volumesn the
northbound direction ofMelling Link are slightly higher than what it should b®ther than this, all thdinks
have GEHSs lower than 7.5 in the area.

Figure 23: GEH plot of all link counts of light vehicles for the middle 2-hour peak in hybrid layer 8 Petone 8
PM

The Petone interchange and the adjacent main corridors, including The Esplanade, Hutt Rd and Jacksalh St.
have decent match between the observed and modelled counts.
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Table 15: GEH comparisons forink counts of heavy vehiclesin hybrid layer 8 AM

AM 4hour AM Hour 2 AM Hour 3

M Criteri T t
easure fiena a9 0700-0000 07000800  0800-0900
0, 0, 0, 0,
Total Directional Count GEH<S 85% Eat 7% 1%
. GEH<7.5 90% 100% 71% 100%
Across Screenline
GEH<10 95% 100% 100% 100%
GEH<5 85% 88% 84% 92%
Individual Link Count or GEH<7.5 90% 100% 98% 100%
Screenlines GEH<10 95% 100% 100% 100%
GEH<12 100% 100% 100% 100%
GEH<5 80% 88% 86% 84%
Individual Link Counts GEH<7.5 85% 99% 96% 99%
GEH<10 90% 99% 99% 100%

Most of the criteria have been met, except for the total directional count across screenline for GEH less than 5
and 7.5

Table 16: GEH comparisons forink counts of heavy vehiclesin hybrid layer 8 1P

Measure Criteria Target IP 4hour IP Hour 2 IP Hour 3
1100-1300 1100-1200 1200-1300
Total Directional Count GEH<S 85% 9% 79% 86%
Across Screenfine GEH<7.5 90% 100% 100% 100%
GEH<10 95% 100% 100% 100%
GEH<5 85% 96% 96% 94%
Individual Link Count or GEH<7.5 90% 100% 100% 100%
Screenlines GEH<10 95% 100% 100% 100%
GEH<12 100% 100% 100% 100%
GEH<5 80% 89% 91% 90%
Individual Link Counts GEH<7.5 85% 99% 99% 99%
GEH<10 90% 100% 100% 100%

Most of the criteria have been met, except for the total directional count across screenline for GEH less than 5.
Table 17: GEH comparisons forink counts of heavy vehiclesin hybrid layer 8 PM

PM 4hour PM Hour 2 PM Hour 3

Measure Criteria Target  1700-0900  1600-1700  1700-1800
o GEH<5 85% 79% 50% 50%
;(C’trzlsg';ecigz:ﬁ:]goum GEH<7.5 90% 100% 100% 100%
GEH<10 95% 100% 100% 100%
GEH<5 85% 96% 92% 94%
Individual Link Count or GEH<7.5 90% 100% 96% 100%
Screenlines GEH<10 95% 100% 100% 100%
GEH<12 100% 100% 100% 100%
GEH<5 80% 95% 93% 92%
Individual Link Counts GEH<7.5 85% 100% 99% 100%
GEH<10 90% 100% 100% 100%

Most of the criteria have been met, except for the total directional count across screenline for GEH less than 5.
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Table 18: GEH comparisons ofink counts across screenlinesfor light vehicles in hybrid layer 8 AM

Screenlines  Direction

EB
Eastern Hills WB
Total
NB
Railway SB
Total
EB
Riverbank WB
Total
NB
Fairway/Daysh SB
Total
NB
Wainuiomata SB
Total
NB
SH2 South SB
Total
NB
SH58 SB
Total

Obs
1861
560
2420
3581
2872
6454
3931
4047
7978
1247
2648
3895
466
1852
2318
2673
3302
5975
1145
820
1965

AM Hour 2 0700-0800

Mod
1875
725
2600
3936
3042
6978
3926
4045
7971
1431
2377
3808
539
1673
2212
2410
3218
5628
1097
741
1838

Diff
14
165
180
355
170
524

-179
-106
-263
-84
-347
-48
-79
-127

% Diff
1%
30%
7%
10%
6%
8%
0%
0%
0%
15%
-10%
-2%
16%
-10%
-5%
-10%
-3%
-6%
-4%
-10%
-6%

GEH
0.33
6.53
3.59
5.78
3.12
6.40
0.07
0.03
0.07
5.03
5.41
1.40
3.26
4.27
2.24
5.22
1.48
4.56
1.44
2.83
2.92

Obs
2091
1004
3095
4773
3940
8713
4656
4065
8721
1809
3095
4904
654
1575
2229
2592
2983
5575
875
757
1632

AM Hour 3 0800-0900
Mod  Diff % Diff
1841 -250 -12%
855 -149 -15%
2696 -399 -13%
4496 -277 -6%
3703 -237 -6%
8199 -514 -6%
4361 -295 -6%
4109 44 1%
8470 -251 -3%
1838 29 2%
3141 46 1%
4979 75 2%
575 -79  -12%
1582 7 0%
2157 -72 -3%
2408 -184 -7%
3057 74 2%
5465 -110 -2%
861 -14 -2%
791 34 5%
1652 21 1%

GEH
5.63
4.90
7.41
4.07
3.83
5.59
4.39
0.69
2.70
0.68
0.82
1.06
3.20
0.18
1.54
3.69
1.35
1.48
0.46
1.23
0.51

The majorityof the GEHs of the screenlines are below 5 or near 5 during AM. Althcogte links ofvarious
screenlineshave the modelled counts slightlgifferent to the observed, butnost oftheir GEHs are onlg bit

above 5,and the largest is also below 7.5.
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Table 19: GEH comparisons of link counts across screenlines for light vehicles in hybrid layers IP

. . : IP Hour 2 1000-1100 IP Hour 3 1100-1200

Screenlines  Direction - - - :
Obs Mod Diff %Diff GEH Obs Mod Diff % Diff GEH
EB 763 829 66 9% 2.33 756 864 108 14% 3.80
Eastern Hills WB 690 751 61 9% 2.26 808 787 -21 -3% 0.74
Total 1454 1580 126 9% 3.24 1564 1651 87 6% 2.17
NB 3132 3311 179 6% 3.15 3226 3366 140 4% 2.44
Railway SB 3310 3371 61 2% 1.05 3525 3454 -71 -2%  1.19
Total 6442 6682 240 4% 296 6750 6820 70 1% 0.84
EB 3432 3507 75 2% 1.27 3571 3647 76 2% 1.27
Riverbank WB 3421 3540 119 3% 2.01 3445 3513 68 2% 1.15
Total 6854 7047 193 3% 2.32 7016 7160 144 2% 1.71
NB 1377 1337 -40 -3% 1.09 1491 1305 -186 -12% 4.97
Fairway/Daysh SB 1593 1604 11 1% 0.28 1584 1528 -56 -4%  1.43
Total 2970 2941 -29 -1% 053 3075 2833 -242 -8% 4.46
NB 608 677 69 11% 2.71 687 701 14 2% 0.53
Wainuiomata SB 646 701 55 9% 2.13 593 713 120 20% 4.71
Total 1254 1378 124 10% 3.42 1280 1414 134 11% 3.66
NB 2044 2103 59 3% 1.29 2122 2201 79 4% 1.70
SH2 South SB 1998 2124 126 6% 2.78 2041 2213 172 8% 3.73
Total 4042 4227 185 5% 2.87 4163 4414 251 6% 3.83
NB 425 407 -18 -4% 0.86 428 403 -25 -6%  1.22
SH58 SB 419 399 -20 -50%0 0.97 451 423 -28 -6% 1.34
Total 843 806 -37 -4% 1.29 879 826 -53 -6% 1.81

The modelled counts for IP arall very well aligned with the observed counts, ake¢ GEHs oflathe screenlines
are below 5
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Table 20: GEH comparisons of link counts across screenlines for light vehicles irhybrid layer 3 PM

: S PM Hour 2 1600-1700 PM Hour 3 1600-1700

Screenlines Direction . . . .
Obs Mod Diff %Diff GEH Obs Mod Diff % Diff GEH
EB 1030 1223 193 19% 5.75 1140 1474 334 29% 9.23
Eastern Hills WB 1635 1554 -81 -5% 2.04 1818 1667 -151 -8% 3.62
Total 2665 2777 112 4%  2.14 2958 3141 183 6% 3.31
NB 4376 4326 -50 -1% 0.76 3968 4166 198 5%  3.10
Railway SB 4750 4938 188 4%  2.71 4449 4586 137 3%  2.04
Total 9126 9264 138 2% 1.44 8417 8752 335 4%  3.62
EB 5028 4993 -35 -1% 0.49 4901 4924 23 0%  0.32
Riverbank WB 4696 4894 198 4%  2.86 4212 4324 112 3% 1.71
Total 9724 9887 163 2% 1.65 9114 9248 134 1%  1.40
NB 2681 2572 -109 -4% 2.13 2475 2583 108 4%  2.16
Fairway/Daysh SB 2344 2362 18 1% 037 2162 2051 -111 -5% 2.42
Total 5025 4934 -91 -2% 129 4637 4634 -3 0% 0.04
NB 1811 1681 -130 -7% 3.12 1639 1628 -11 -1%  0.26
Wainuiomata SB 828 737 -91 -11% 3.25 712 647  -65 -9%  2.49
Total 2639 2418 -221 -8% 440 2351 2275 -76 -3%  1.57
NB 3287 3082 -205 -6% 3.63 2775 2922 147 5%  2.76
SH2 South SB 2910 2841 -69 -2% 128 2609 2465 -144 -6% 2.87
Total 6197 5923 -274 -4% 3.52 5384 5387 3 0% 0.04
NB 923 810 -113 -12% 3.84 829 784  -45 -5%  1.58
SH58 SB 1101 860 -241 -22% 7.70 906 847  -59 -7%  1.99
Total 2024 1670 -354 -18% 8.24 1735 1631 -104 -6% 2.54

Most of the GEHSs of the screenlines are below 5 or nedtdwever, the eastbound direction of the Eastern Hills
screenline and the southbound direction of the SH58 screenlare within theGEH 0f/.5-10 band.The

modelled counts for the eastbound direction of the Eastern Hills screenline are slightly higher than the
observed for both peak hours.

5.2.3 Observed vsmodelled count XYscatter plots

This section presents the observed vs modelled count scatter plots and associat&djiared statistical results
for the link counts ofthe light vehicles Figure24, Figure25and Figure26 present the Rsquared comparisons
and the line of best fit resultén hybrid level foreach period, respectively.

Of all the periodsR-squared value is larger than 0.95 and the line of best fit is within the range of-0.9x.
They areall complied with the requirements stated in TMDG.
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Figure 24: XY scatter plot for link counts of light vehicles in hybrid layer 8 AM
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Figure 25: XY scatter plot for link counts of light vehicles in hybrid layer 8P
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Figure 26: XY scatter plot for link counts of light vehicles in hybrid layer 8 PM

5.2.4 Observed vsmodelled root mean square error

Table21presents theRMSE of the count& hybrid layeracross the time periodsOnlyPM are below(or near)
20% which is acceptable, and most of the other hours need clarification.

Table 21: RMSEof link counts for light vehicles in hybrid layer

%RMSE 4hour Hour 2 Hour 3
AM 24% 29% 29%
IP 26% 28% 27%
PM 18% 21% 19%

The higherthan-expected RMSE in the model calibration is mainly due to challenges with the observed data
used for validationfor the reasons are explained i5.2.2 including:

A Data fromdifferent sources withvarying confidence
A Data Collected at Different Times and Seasons
A Inconsistentdata durations

A Mismatchbetweendata andmodel timeframes
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53 Turn count validation results

The turn count dataset was not used in the matrix estimation process andn therefore be considered a
somewhat independent data set, accepting the fact that some of the link counts from which the turn counts are
derived will have been used in the calibration process.

Therefore the results outlined below should be interpreted in this context.

This section includes the comparisons of:

A GEHs ofurn counts for light vehiclesf the total 4hour period and the middle2-hour peak(Table22,
Table23and Table24)

A GEHs ofurn counts for heavy vehiclesf the total 4hour period and the middle2-hour peak(Table 25,
Table26and Table27)

The turn validation results have beefound hard to meet the targets for the low GEH values and low volumes.
As for the criteria for GEH less than 7.5, most of them are able to achieve more than 80% which is quite close to
the target.

Table 22: GEH comparisons forturn counts of light vehicles in hybrid layer 8 AM

AM 4hour AM Hour2 AM Hour 3

Measure Criteria Target  1700-0900 07000800 0800-0900
Individual GEH<5 80% 71% 68% 60%
Turn GEH<7.5 85% 87% 83% 73%
Counts  GEH<10 90% 96% 94% 85%

Table 23: GEH comparisons forturn counts of light vehicles in hybrid layer 8 1P

IP 4hour IPHour2 IP Hour 3

Measure Criteria Target 1 100-1300 1100-1200 1200-1300
Individual GEH<5 80% 62% 66% 59%
Turn GEH<7.5 85% 82% 83% 79%
Counts  GEH<10 90% 93% 95% 89%

Table 24: GEH comparisons forturn counts of light vehicles in hybrid layer 8 PM

PM 4hour PM Hour2 PM Hour 3

Measure Criteria Target  1700-0900 16001700 1700-1800
Individual GEH<5 80% 82% 75% 64%
Turn GEH<7.5 85% 89% 89% 78%
Counts GEH<10 90% 94% 94% 89%

For heavy vehicles, all the turn counts have meet tB&H and count band criteria.
Table 25: GEH comparisons forturn counts of heavy vehicles in hybrid layer 8 AM

AM 4hour AM Hour2 AM Hour 3

Measure Criteria Target 17000900 (07000800 0800-0900
Individual GEH<5 80% 94% 95% 87%
Turn GEH<7.5 85% 99% 99% 99%
Counts GEH<10 90% 100% 99% 100%
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Table 26: GEHcomparisons for turn counts of heavy vehicles in hybrid layer 3 IP

IP 4hour IPHour2 IP Hour 3

Measure Criteria Target  1100-1300 1100-1200 1200-1300
Individual GEH<5 80% 95% 96% 96%
Turn GEH<7.5 85% 100% 99% 99%
Counts GEH<10 90% 100% 100% 100%

Table 27: GEHcomparisons for turn counts of heavy vehicles in hybrid layer 3 PM

PM 4hour PM Hour2 PM Hour 3

Measure Criteria Target  1700-0900 1600-1700 1700-1800
Individual GEH<5 80% 96% 94% 89%
Turn GEH<7.5 85% 100% 100% 99%
Counts  GEH<10 90% 100% 100% 100%

5.3.2 Observed vs modelled count XY scatter plots

This section presents the observed vs modelled count scatter plots and associat&djiared statistical results
for the turn counts of the light vehiclegmigure24, Figure25and Figure26 present the Rsquared comparisons
and the line of best fit resultén hybrid level for each period, respectively.

Of all the periodsthe Rsquared value are all slightly below0.95as the target(0.92, 0.8&nd 0.93 for each
period, respectively) but the line of best fit is within the range of 0.9k 1x

AM 4 Hour Scatter Plot 0600-1000
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Figure 27: XY scatter plot for turn counts of light vehicles in hybrid layer 8 AM
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IP 4 Hour Scatter Plot 1000-1400
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Figure 28: XY scatter plot for turn counts of light vehicles in hybrid layer 8 1P
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Figure 29: XY scatter plot for turn counts of light vehicles in hybrid layer 8 PM
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5.3.3 Observed vs modelled root mean square error

Table28presents theRMSE of the counti;g hybrid layeracross the time periodsAll the RMSE of the counts fla
out of the target window.Thefailing is due to the similar reason for the link counts RM3E well as the turn
counts haveonly been used for validation, therefore thelyave not been focused oduring the calibration
process

Table 28: RMSE oturn counts for light vehicles in hybrid layer

%RMSE 4hour Hour 2 Hour 3
AM 41% 41% 68%
IP 46% 41% 60%
PM 38% 35% 53%
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54 Travel time validation results

Vehicle travel time data was obtained from TomTom Traffic Stats for September 2024 ovpait4 ofroutes.
Theextraction of the travel time datais documented inTN 1 3 Data Collection Figure30shows thelocations of
the routesand each route has both directions.

~ Grenada - Seaview
== SH2 Maoribank - Ngauranga
= Fergusson Dr - Harcourt Werry Dr
~, Wainuomata - CBD

4 Jackson St - Randwick Rd
e = Cambridge Tce - Petone

8 ~—— High St - Cuba St

)" ~ Harbour View - Wateroo
/ = SH1_ TG - Ngauranga
S SHS8 EB
~— Eastbourne - Seaview

Figure 30: Locations of the travel time routes

Figure31shows the acceptability levels for comparing the total observed and modelled directiotralvel times
provided by TMDG

PURPOSE CATEGORY

TOTAL ROUTE DIRECTIONAL PEAK 2 B: : D:

JOURNEY TIME STRATEGL NETWURK N2 0 4 NTE w/ LY , SPEED,
AGENCY PROIECT /o § N L

WITHIN 1% OR 1 MINUTE (IF HIGHER)

(% OF ROUTES) >80% >85% >B5% >815% 0% >50% 250%

WITHIN 25% OR 1.5 MINUTES (If HIGHER)

(% OF ROUTES) 285% ¥90% 200% >92.5% 595% 100% 100%

Figure 31: Locations of the travel time routes
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The Tier 1 criteria considers the travel time is acceptabléhié difference between the observed and modelled
is within 15% or 1 minte. Table29listed the performance of each routéor the middle 2hour peak of each
period. Both hours of IP andhe ' hours of PM well pass the target which is 85&be rest are fairly close to the
target. However, the 2 hour of AMhas 8 routes (out of 22 routes) failadeeting the target being the worst
performance.

Table 29: Criteria Tier 1 for travel time comparisons

Routes AM (7-8) AM (8-9) IP(11-12) IP(12-1) PM (4-5) PM (5-6)
Grenada - Seaview Falil Pass Pass Pass Pass Pass
Seaview - Grenada Pass Pass Pass Pass Pass Pass
SH2: Maoribank - Ngauranga Fail Pass Pass Pass Pass Pass
SH2: Ngauranga - Maoribank Pass Fail Pass Pass Pass Pass
Fergusson Dr - Harcourt Werry Dr Pass Pass Pass Pass Pass Fail
Harcourt Werry Dr - Fergusson Dr Pass Pass Pass Pass Pass Fail
Wainuiomata - CBD Pass Fail Pass Pass Pass Pass
CBD - Wainuiomata Pass Fail Pass Pass Pass Fail
Jackson St - Randwick Rd Pass Pass Pass Pass Pass Pass
Randwick Rd - Jackson St Fail Fail Pass Pass Pass Pass
Cambridge Tce - Petone Pass Fail Pass Pass Pass Pass
Petone - Cambride Tce Pass Pass Pass Pass Pass Pass
High St - Cuba St Pass Fail Pass Pass Pass Pass
Cuba St - High St Pass Pass Pass Pass Pass Pass
Harbour View - Waterloo Pass Pass Fail Fail Pass Fail
Waterloo - Harbour View Pass Fail Fail Fail Pass Pass
SH1: TG - Ngauranga Fail Pass Pass Pass Pass Pass
SH1: Ngauranga - TG Pass Pass Pass Pass Pass Pass
SH58 EB Pass Pass Pass Pass Pass Pass
SH58 WB Pass Pass Pass Pass Pass Pass
Eastbourne - Seaview Pass Fail Pass Fail Pass Pass
Seaview - Eastbourne Pass Pass Pass Pass Fail Fail
Target 85%

% of routes 82% 64% 91% 86% 95% 77%

The Tier 2 criteria considers the travel time is acceptable if the difference between the observed and modelled
is within 25% or 15 minute. Table30shows the passing percentag®r the middle 2hour peak of each period
as the overall results pass the target of 90%ost of hours have all the routes achievitige Tier 2 criteria.

Table 30: Criteria Tier 2 for travel time comparisons

AM (7-8) AM (8-9) IP(11-12) IP(12-1) PM (4-5) PM (5-6)
Target 90%
% of routes 100% 95% 95% 100% 100% 100%

The travel time difference between the observed and modelled is showirigure32, for each route and for the
middle 2-hour peak. The ongfailed for the Tier 1 criteria are pointed in light blud.he travel time profiles for
each route andperiod are attached in Appendix B.he findings are as follows:

A Most(17)of the failed ones have the modelled tingfaster than the observed times (i.e. negative
values) whereasonly 6are slower (i.e. positive values)

A Regardless the acceptability of the resultdhe modelled times ofmost of the routesare also faster than
the observed times

A The most significantdifferences are also being too fagte. SH2: Maoribank& Ngaurangaand
Cambridge Tce Petone routes)
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A SH2: Maoribank Ngauranga(during 7-8 am): the modelled timeis perfectly aligned with the
observed timefor the first 4km, and thenit starts get fastwithout having to delay much at the
intersections, meaning the congestions for the early traffic along the southbound direction of
SH2 have not been builiroperly.

A Cambridge Tced Petone(during 8-9 am): the mostof the routeis well matched until the Petone
roundabout where there has been a significant delay the observed time, buthe modelled
time indicatesthe condition is freeflowing.

A Waterloo Harbour View route has3 hours that do not meet the target

A Waterloo Harbour View énd the opposite direction for both hours in )R the travel time
comparisons suggesthe fast part happers at the Harbour View sideife. Hutt CBDput well
matched at the Waterloo sideThat means the delays within the Hutt CBD have been
underestimated The counts comparisors for IPsuggestthe modelled counts arell lower than
the observed within the CBD agg therefore delays have been able to build ufhe other
reasons for the underestimatedelayscould be caused bygome activities occurred oithe
streets, such as zebra crossings apdrking movements Giventhe Hutt CBD is highly densed
commercialarea,those activities arevery common duringunch time. But, there is no available
data for these activities to be taken into calibration.

A Randwick Rd Jackson St (too fast)CBDS Wainuiomata(too fast), Harbour Viewd Waterloo(too fast),
Eastbourned Seaview(too fast)and Seaviewsd Eastbourne(too slow)routes have 2 hours that do not
meet the target

A Randwick Rd Jackson St (both hours in AMjthe travel times get faster only along Jackson
St. As the main landuse on either side of Jackson St is commercial and the multiple provisions
of zebra crossings introduce the frequent delays due to the pedeatrcrossings. Although this
feature has been applied along Jackson St in the model, the pedestrian related data was not
available for calibration. Additionally, the delays triggered at the zebra crossing are fairly
random, therefore the level of difficultyo calibrate the zebra crossings is high.

Travel time difference between Obs and Mod
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- Maoribank
Cambridge Tce - Petone

Grenada - Seaview
Seaview - Grenada
- Fergusson Dr
Wainuiomata - CBD
CBD - Wainuiomata
- Cambride Tce
High St - Cuba
Cuba St - High St
SH1: TG - Ngauranga
SH1: Ngauranga - TG
SH58 EB
SH58 WB

Harbour View - Waterlom———%
Eastbourne - SeavieWm——

SH2: Maoribank - Ngauranga
Jackson St - Randwick Rd
Randwick Rd - Jackson St

Petone
Waterloo - Harbour Vie!
Seaview - Eastbourne

SH2: Ngauranga
Fergusson Dr - Harcourt Werry Dr

Harcourt Werry Dr

m7-8 m8-9 m11-12 m12-13 m16-17 m17-18 t Failed Tier 1 criteria

Figure 32: Travel time differences for each route
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This report has presented the results of the calibration and validation process of HAMeneral, he calibrated
model is consideredit for the purpose of HAMI'he model can be usetb design and assess significant
transport interventions such as P2G and CMLis alsosuitable forsomeoption testing within the Hutt City area
and the adjacent State Highwaysncluding but not limited toassessments for operational improvemest the
potential network impacts relating to the constuction of transport projects, ando investments in public
transport and active modesas well as for development proposalslowever,there are alsca number of
measurements thatare below the MDG targetsThesdimitations and risks should baoted and aware of
when HAM ideing used for anyuture model interpretation, and careful analysis should bendertaken
accordingly to the nature and/or the locatiowf the projects.

The list below summarises thkey findingsand limitations during the comparison of the model results against
the TMDG criteriaand what/how they could affect the future model interpretatian

A As only the link counts have been used for calibratiohetcomparison results for link counts are more
reliable than the turn counts Thereliable link countswould behelpful for interpretation of routing
assignmentwith an area As the confidence in the turn counts iglatively weak,and they arelikely
more associated witithe performance ofa singleintersection (or a couple of adjacent ongsother
modelling toolsmay be more usefufor this purpose.

A Since the data has been compared in separate vehicle claskesyy vehiclehasachievedmore targets
due to its low volumes However light vehicleshavehighervolumes and morecomplexity to be
calibrated accurately.

A As for the link counts comparisonscreenlinerelated counts generally have a good match between the
observed and modelled countsThe GEH comparisons for screenline counts for the middledir peak
demonstrate a very reliable match as the most of them meet the target of GEH less than 5.

A But the individual counts are slightly weak in terms of meeting the criterhis indicates that the
operation oftraffic moving into and out of the Lower Hutt arelaas high confidenceNeverthelessthe
level of reliability of the individual links should be consideredccording to the locationsf the
projects. For example, the Riverlingroject is locatednear the Melling intechangeand some part of
the Hutt CBD andP2G and CVjrojectswould take placearound the Petonearea. The performanceof
the counts and travel timesn these areas would have different significance basedtbe impact of the
particular projects.

A The commontrend has found there has beeaome difficulties of meeting lower GEHhowever with the
majority of them are able to meet the targets for the higieEHThistrend is also found in other models
in the Wellington Region, thaachievingcriteria for the low targetswould requiremuch more efforts
into calibration processand data cleansing.

A Among the three peak periods, IP is the outstandingly reliable @it consistently has good
alignment between the observed and modelled results for most of criterfifowever,severalworst
matches(i.e. GEHs over 12) are also locatedhe Petone (Jackson St) are# hasfairly high
importance for theP2Gand CVlproject. Careful consideratiorand analysiswill be required while
interpretating the message the model express for these argimilar projects.

A Although only3out of all 6 hours (the middle -hour peakfor all periods)of the travel timeswell pass
the Tier 1ltarget which is 85%, the rest are fairly close to the targatl of them achieved the Tier 2
criteria very confidently.

A The most of modelled travel times are faster than the observédes. The most significanly faster
routes areSH2: Maoribank Ngauranga and Cambridge TéePetone This could be caused by
insufficient counts along the routeand/or some activitiesthat would potentially delay the traffic (i.e.
zebra crossings angarking manoeuvreshave not been fully taken into accounthowever thereare no
particular available datafor thesebehaviours to be calibrated against td he possible places are the
Hutt CBD and the Jackson St corriddProjects thatinvolve theselocations should take these fators
into consideration.
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Appendix A

Count Related Comparisons

The following tables and figures contaithe GEHomparisons
and XY scatter plots for each hoaof the peak periodsfor link and
turn counts, and for light and heavy vehicles

May2025h Status: Finalh
Our refTN4- HAM Calibration and Validation RepofiNAL.docx



May?2025h Status: Finalh
Our refTN4- HAM Calibration and Validation Repoff NAL.docx



,, Direction AM 2hour 0700-0900 [ AM Hour 1 0600-0700 [ AM Hour 2 0700-0800 AM Hour 3 0800-0900 [ AM Hour 4 0900-1000 |
ObservedModelled| Diff | %Diff | GEH |ObserveqModelled] Diff | %Diff | GEH |ObservedModelled] Diff | % Diff ObservedModelled| Diff | %Diff | GEH |ObservedModelled] Diff | %Diff | GEH
EB 3951 371 238 6 2.6 814 872 1861 1874 14 1 1841 250 -12 563 1067 108 18| 2 0.
Eastem Hils  |WB 1564 158 16 19 0.2 186 349 560 725 165 309 855  -149  -159 4.9 719 70 4 -2 o.
Total 5,519 2.1 1,000 1,221 2,42 2,60 18 7Y 2,696 7.4 1,78 1,78 4 0% 0.1¢
NB 8,359 06q 1824 227 358] 393¢ 355 10 2,499 407 3341 3684 347 10 B
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Individual counts on screenlines GEH light vehicles & hybrid layer 8 AM

Measure

Criteria

Total Directional Count Within 10%

Across Screenline

Individual Link
Screenlines

Individual Link Counts 400-2000vph within 12.5%
>2000 vph within 250 vph
Count band comparisons for turn counts of light vehicles in hybrid layer 8 AM

Count on

Within 15%
<700vph within 100 vph

700-2700 within 15%

>2700vph within 400 vph

<400vph within 50 vph
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Target

85%
93%
85%
85%
85%
78%
78%
78%

AM 4hour
0700-0900
100%
100%
98%
62%
100%
60%
48%
100%

AM Hour 2
0700-0800
71%
93%
89%
82%
100%
60%
44%
50%

AM Hour 3
0800-0900
79%
100%
84%
78%
100%
51%
42%
50%



" Direction 1P 2hour 1100-1300 1P Hour 1 1000-1100 I 1P Hour 2 1100-1200 I 1P Hour 3 1200-1300 I 1P Hour 4 1300-1400
ObservedModelled] Diff | % Diff | GEH |ObserveqModelled] Diff | %Diff | GEH |ObserveqModelled] Difft | %Diff | GEH |ObservedModelled] Difft | %Diff | GEH |ObservedModelled| Diff | %Diff | GEH
EB 1519 165 134 E 23 782) EE 0. 763 80g 45| 6 15! 756 845 89 12 25
Eastemn Hils  |WB 1498 147 28 -2 0.5: 602 691 15 y 690 709 19 3 0.7 808 761 47 -6 1.6 15:
Total 3,018 3,12 105 3 1.3 1,384 1,45 5 1 1,454 1,517 63| 49 1 1,564 1,606 42| 3 1 0.6
NB 6358 655 195 3 172 298] 307 34 L 3137 3269 131 E 237 3224 329 64] 29 11 5.1
Railway SB 6,835 6,71 -125 -2 1.0 3,069 3,22 5 2. 3,31 3,339 25| 1% 0. 3,525 3,379 -15( -4 2.5! 0.
Total 13,193 13,2ﬂ 70| 1 0.4 6,05 6,30: 49 3.14 6,442 6,59 156) 2 1.9 6,750 6,665 -85| -1 1. 3.1
EB 7003 6993 10| o 008 327 3349 2 128 3437 3454 22| 1 037 357 3539 37 1 05: 1]
Riverbank \WB 6,86 6,754 -112 -2 0.9¢ 3,08 3,164 2 1. 3421 3,389 -33] -1 0.5 3,445 3,36 -79| -2% 1.3 0.
Total 1386 13,747 12 1 074 6350 6,501 2 1. 6,854 6,847 12| o 014 701§ 60905 111 2 s 0.1
NB 2,868 4. 1,294 1,194 -8Y 2. 1,377 1,264 113 -8 3.1 1,491 1,27 -221 -159 5. 7.2
Fairway/Daysh (SB 3177 1.8 1,577 1,604 2 0.7 1,59: 167 85| 59 2.1 1,584 1,648 64| & 1.5¢ 0.4
Total 6,045 170 2879 2804 2 132 2070 2,947 28] T 082 3079 291§ 157 -5 28 4.6
NB 1,295 1.6 525 641 22 4.5 608 676| 68 11 2.6 687| 702 15| 2 0.5 0.
Wainuiomata |SB 1,23 2.7 66 604 -10¢ 2.54 646| 683 37| 6 1. 591 697| 104| 18Y 4.1 4.6
r
Total 2,53 309 1199 1.244 P 149 1254 135 105 8 291 128 1,304 119 9 3.2 2.8
NB 4,16/ 1.4 1,882 2,01 T 3.04 2,044 2,10: 59| 3% 1.2 2,122 2,194 72| 3 1.5 0.
SH2 South  |SB 403 111 2014 1011 -5 2. 1,998 2,05¢ 57] 3 127 2041 2,084 43 2 0.9 3.
Total 8,205 1790 3804 3,927 1 0. 4047 4158 116 3 181 4163 a27d 119 3 1 28
NB 852 1.1 494 447| -10¢ 2.1¢ 425| 404 -21 -5 1.0 428| 400| -28| -T% 1.3 0.4
SHs8 sB 870 0.7 42 408 a7 4 0. 419 407 12 3 0.5 451 430 21 5 1.0 487 393 04 19 a4
Total 1,722 L4 o 855 o 79 2.1 843 1] EZ 11 87! 830) 29 6 16 93 843 o5 10 31
1P 2hour 11001300 1P Hour 110001100 P Hour 2 1100-1200 1P Hour 31200-1300 1P Hour 4 13001400
o + Aimsun D+ Screenine |- Directc - Locaton ~ Obsen - Model - - %Dil-| GEH- Obsen'-Modell~  Dif|- %Dil- GEH - Obsen-IModel- Dif |~ 9%Dil- GE - Obsen|-IModell - 96Di- GEH - Obsen-IModell-  Dif |- %D~ GEF-
i1 8756651(Easiem Hils B Korokoro Rd Brdge - SB 20 2 -6 % 08 119395 6 o406 126 120 -6 -5n 081 11 2 2408 1% w12 oW L6l
si2 a7586540Eastem Hils WB  Korokoro Rd Bricge - NB 213 226 13 o% 080 o7 16 19 4 184 6 16 17 125 120 5 % 04 17 123 6 5% 08
s a7so1815Eastem Hills 3 Dowse Dr- 33 4 78 2w aEoaee 195 0 oW 003 185 213 s 28 s oma 381 13 205 43 zoa 319
si2 a7501810Eastem ills W8 Dowse Dr-NB 30 405 25 % 088 lra  1es 3 2oa 288 12 13 1 198 22 4 me 088 20 205 5 % 03
s 87566500Eastem Hils 8 Nommandale Rd- SB w1 om0 en 081 s 6 v o088 1 8 8 @ 2 20 02 1 e 16 2 181
si2 a7sass21Eastem Hils WB  Nomandale Rd- N 93 199 s awq d@desesesr 62 -6 w0 84 71 a3 00 78 2 24 28 8 78 10 % 108
s a75036scEastem Hils  EB Harbour View Rd - SB 9% s 15 e LSS 4 a5 a2 s 4 8 @ w7 aee a0 a1 3% 8 amd 12
siz 87503666Eastem Hills  WB  Harbour View Rd - NB 07 w0 21 2 2003esesr 4 1 w02 s o @ S 40 6 w0 28 53 51 2 o 03
s 87506331Easiem Hils B Tirohanga Rd- SB 00 19 19 lo% 18156335 60 4 1 048 5L 60 9 @ s 10 o6 14 a7 e 1 X
si2 99534626Easiem Hils WB  Tirohanga Rd- N 06 1 27 2% AT adeeesr 57 13 w4 188 a7 64 17 s 10 1w 1@ & 6 6
s 95519007 astem Hills 3 HilRd- SB @ 151 o6 7ew 430 deoeesr G 19 a4 288 44 52 3 a4 m owa &m0 3
siz arsorzzcEastemtills WB  HilRd- N8 o a4 wm awd @ 16 sod 283 » s 17 2 s 1 aon 28 4 s 7
s 8750703 Eastem Hills 8 ParkRd-SB 18 L2 43 2 2637033 4 22 a4 280 88 54 3 6 s -0 awq 14 7 & @
si2 o700cEasiem Hils WB  ParkRd- NB 141 89 2 ama 3d3eiesesr 4 21 w4 288 66 a1 25 75 a8 27 awq 348 s 4 4
s a75073208astem s €8 Major Dr- S8 29 a5 2 o 108 1 w1l as 0% 3 12 11 o @14 w 1ma 18 14 = 13
si2 87507350 astem Hills WE Mo Dr 7 24 a3 4 083u3207 W1 28 2en 248 1 1w 5 1 16 8 e 141 13 159 1
s S750l60cRalay N HutRd Overbidge - NG 123 139 162 194 &d8 sz2e060 675 152 2% 623 1 683 112 @6 716 50 % 18 e 756 65
522 7so1810Ralay S8 HuttRd Overbridge - SB 148 130 38 %6 OT3eeseds 63 -44 o 470 604 o0 14 724 w0 24 w4 081 e T s
s a7sol60iRaMay  NB  CubaStBrcge- NG 1065 102 17 2% 0315209506 4% 25 w2l s s® 1 sis s 4 w0 4 s s
s22 saaizvicRaiay 3 CubaStBicge-SB 131 lies 133 A4 24 sezss: S8 12 2% 048 e 612 25 64 ses 108 i 421 e 60 o2
s Raay  NB Ludam Cres from Whie Lines RAS 4% 148 32 26 089 e 62 4 2% 083 727 716 11 w0 72 4 w188 es1 784 123
522 Raay S8 Ludam Cres Approach 1405 o8 203 w30 60 74 14 2w 818 e 11 % n3 ey 104 1a a1 s 7 e
s a7secsstRalay  NB  Waterioo Rd Bridge - WB 104 S 04 a0 2 a5 0 amd4dl  su s 4o s 453 6 o281 483 40 :
s22 a7secS7éRaay 3 Waterioo Rd Bridge - EB 1S w1 224 w6 80146333 44 9 2w 044 sw s 76 s34 48 2% 658 s3 46l 55
s g756654cRalay N8 Daysh St Bridge - NB 1028 1267 219 26 483 4eLecst 9 107 22k 464 s e 122 s6 613 o7 196 401 508 60 %2
S22 a7seosTeRamay  SB DayshStBrdge- SB 100 1243 242 26 Sa2aeseesr 618 12 w684 o o2 in S0 el 131 06 548 555 06 o
s a7secsseRahay  NB Wingate Bidge - W8 S8 418 % 204 419 204496 200 40 ama 208 28 211 57 0 a7 13 oW 4] 27 1% 7
s22 g7secsiRalay 3 Wingate Bridge - EB S5 a0  1ts a4 866266973 18 88 3% 580 264 14 70 301 19 05 a4 664 e 19 @2
S3_1 87589575Riverbank EB (573) WAIONE ST - BETWEEN ABUTMENT EAST TO SEAVIEW RAB. 1733 1527 -206 1294, 361 725 666 -59 -8% 224 823 741 -82 910 786 -124 -14% 4.26 929 789 -140
sz a756950KRverbank  WE  Waione Stret fiom RAB 160 1503 187 avq 38l s e 52 o 184 e 71 7o sa 72 1 awd 381 s 7 46
s a7soz99cRverbank €D Raiuay Ave Approach 2516 230 % o 184 1% 122 74 o 281 11 um 7 1265 1202 -3 o M8 130 1292 a7
si2 we 234 202 2s2 4 &80 loss 96 80 - 280 1um 054 124 16 0 28 4 &89 10w w0712 2
3.1 8759552€Riverbank EB Melling Link (N/W) Approach 1531 1,689 158 10% 278 740 851 111 15%, 3.94 756 845 89 775 844 69 Py 2.43 786 818 32
si2 7595574 Riverbank  WE  Nellng Link NB from Rutherford RAB 15 1703 154 0 w10 14 408 2 s 10 w1 s4  uw 294 s s @
st a750609TRverbank B (787) FARWAY DR - ABUTMENT SOUTHTO ABUTMENT NORTH -5 1223 1397 174 14% 340608661 704 95 1o @72 02 60 88 o1 107 s W 83 oz 109 @
s32 87596995Riverbank we (787) FAIRWAY DR - ABUTMENT SOUTH TO ABUTMENT NORTH -5 1,303 1476 173 13% 698 97 169 381 644 741 a7 659 735 76 12% 288 648 714 66
s 8758655(FainvayDaysh NB Harcoun Werny Dr- £6 41 s 47 o4 L4 leeessr 208 10 10w 13 198 196 - 24 198 46 awd 801 261 21 40
si2 a758655¢ FainvaylDaysh S8 HarcountWerry Dr - W 60 o0 10 2o 4B 3T76Mc 44 3 1w 183 a6 42 76 324 a2 104 2 83 W 42 15
s a7506765FainvayiDaysh NB (3856) HIGH ST - BETWEEN DAYSH ST RAB TOATHLONE CRES - JUNEZWENG 610 82 129 228 334606 295 -0 -z 241 6 32 22 B s s ud am w23 8
s42 87596646 Fainway/Daysh SB (3858) HIGH ST - BETWEEN DAYSH ST RAB TO ATHLONE CRES - JUNE 2084 SB 823 29 4% 0.71 399.329¢ 393 -6 29 032 406 422 16 388 401 13 3% 0.66 396 393 -3
s 87586244FainvayiDaysh N8 Oxford Toe - £8 46 208 23 6 Tasesi 97 77 o4 683 204 103 101 21 100 m soEEl 0 a7 9 -z
si2 a758624:FainvaylDaysh SB Oxford Tee - W8 0 24 55 w4 288 15 w9 7 ooa asl 14 103 2 1 100 owe @10 19 101 -3
st FainvayiDaysh NE Cambridge Toe - £B a4 W 013 s w8 a7 w21 20 a5 28 28 o o 003 22 oz 3
si2 99535574 FainvaylDaysh S5 Cambridge Toe - WS 655 ses -9 -4 183263 27 3 -l 208 a2 22 %2 3 2w e 208 s 23 4
s Fainvay/Daysh N&  Nacnae Rd me e 105 15w % 20 oW 185 e 09 55 30 a8 49 wd 28 w2 17
si2 FaiwayiDaysh S8 Naonae Rd - W8 o0 72 132 oo 343 0iec w1 o9 o 4B a3 3w 7 3w w1 54 ied 285 %0 5
st 99534930 FainvaylDaysh N8 Wackdington Dr- S8 P A R w“ a6 oz 22 w3 @ s a3 5w ss1 7 3% a2
si2 87504890 FainvaylDaysh S5 Waddngton Dr- NB 90 71 6o awn 4TS 42 7 o4 244 e 3 Al o m  ar sw 818 W s 3
s 87568840Wainuomata 8 Gracefield Rd- N& s6  sa7 a1 oW 128 08 20 42 w208 2 262 2 a2 s 13 s 07 sor 26 21
S5 a7589830Wainuomata €8 WainuiRd - €8 7 e a2 s 108 s 31 74 2 383 an a4 40 w5 a7 2 o 04 a0 a8 8
ss2 a75eS83Wainuomata WB  Gracefiekd Rd - S8 S04 o051 2oW 803 26 23 19 v L 24 09 45 20 296 5oz 340 29 34 6
ss2 9683152z Wainuomata WB  Wainui Rd 7 75 a1 6w 108 41 a1 s o4 430 e 34 8 %2 a1 a9 w281 3 w5 S
o1 Souh  NB  Nihof Noauanga Interchange - NE 4l6 207 131 34 142 12 2016 134 7 304 204 2108 59 2122 2104 72 %% 185 215 2188 30
so2 a33cSH2 South B Nih of Ngauranga Interchange - SB 408 w9 100 20 L 2014 o1 03 o 233 199 05 57 2000 084 43 2% 095 200 24 157
si1 148431625H56 3 PAUATAHANUIEAST - Telemetry St 73 @2 804 48 o 119404333 47 47 -dow 208 425 04 21 am a0 28 a3 s a0 1
stz Lp4atsIsHse W PAUATAHANUI EAST - Telemety Site 73 80 s -3 w08 425 48 A7 4w 083 a0 o7 12 1 a0 21 edl 000 47 33 9

Individual counts on screenlines GEH light vehicles 8 hybrid layer 3 IP

Measure

Criteria

Total Directional Count Within 10%

Across Screenline

Individual Link
Screenlines

Individual Link

Count or

Within 15%
<700vph within 100 vph

700-2700 within 15%
>2700vph within 400 vph
<400vph within 50 vph

Counts

Target

400-2000vph within 12.5%

>2000 vph within 250 vph
Count band comparisons for turn counts of light vehicles in hybrid layer 8IP
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IP 4hour
1100-1300
86%
100%
100%
75%

85%
93%
85%
85%
85%
78%
78%
78%

71%
46%
100%

IP Hour 2
1100-1200
93%
100%
96%
78%

71%
39%
100%

IP Hour 3
1200-1300
79%
93%
96%
64%

70%
38%
100%



" Direction PM 2hour 1600-1800 PM Hour 1 1500-1600 I PM Hour 2 1600-1700 PM Hour 3 1700-1800 [ PM Hour 4 1800-1900 |
ObservedModelled| Diff | % Diff Diff | %Diff | GEH |ObservedModelled| Diff | %Diff | GEH |ObservedModelled] Diff | %Diff | GEH |ObservedModelled| Diff | %Diff | GEH
EB 2170 2697 527 24 167 1, 1224 193 19 57§ 1140 1474 334 29 1027 161 19 5.2
Eastem Hils  |WB 3459 32211 233 7" 228 1635 1554 81 -5 204 1814 1667  -15 -8 362 1224 1,257 34 3 o.
Total 5‘@ 5,91 295 5 0.! 2,66! 2,777 112 49 214 2,95 3,141 183 6 3.3 2,08 2,284 19¢ 9% 4.1
NB 8349 8497 147 2 019 437§ 432§ 50|  -14f 076 3964 4164 199 289 317 288 10 5.2
Railway SB 9,198 9,524 326| 49 1.0 4,75( 4,938 188 4% 2.7 4,449 4,58 137| 3,364 3,624 26 8 4.3
Total 17,543 18,014 473 3 0.1 B‘IZj 9,264 138 2 1.44 8,417 8,752 335 6,254 6,802 548 9% 6.7
EB 9929 9917 -12] [} 049 502 049 4901 4924 23] 353 393 401l 11 65
Riverbank \WB 8,90¢ 9,21 310 3 1.7 4,696 2.8 4,212 4,324 112 3,239 3,449 211 7 3.
Total 18,837 19,135 298 2 0. 9,724 165 9114 9249 134 6,767 7,38 613 9 7.2
NB 515§ 5155 El 0 4l 2,681 213 2479 253 10 1680 2067 382 23
Fairway/Daysh (SB 4,508 4,41 -93 -2 1.2 2,344 0.3 2,16: 2,051 -111) 1,49 1,73 23 169 5.,
Total 9,662 9,568 Y T 2! 5,02 129 4637 4634 -3 317§ 3794 61 19
NB 3,45( 3,309 -141 -4 13 1,81 3.1 1,63 1,628 -11) 1,007 1,166 159 16% 4.
SB 1,54 1,384 -156| -10% 2.2 828 3.2 71 647| 65| 576| 571) -5| -1 0.2:
r r —
Total 4990 4603 297 -6 020 2639 2400 2351 2,274 76 1589 1731 154 10 3.7
NB 6,062 6,004 -58 -1 0.7: 3,287 3.6 2,779 2,922 147| 2,337 2,334 -1 0.
SH2 South  |SB 551 5308 213  -4% 270 2,91 128 2609 2469  -144 1872 2004 132 7 3,
Total 158 1131 271 -2 1260 6,197 357 5384 5387 3 2,200 4,34 131] 3 2.0
NB 1,752 1,594 -158 -9 0.4 923 3.8 829 784 -45| 394 559 165 42%
SHs8 sB 2007 1,707  -300  -15 i 1. 1,10: 906 847] -59| 412 656 244 59
Total 3,759 3,301 -458 -12 5.4 1,444 1,467 21 1 0.! 2,02 1,67 -354| -18 1,739 1,631 -104 807| 1,219 408 51
PM Zhour 1600-1800 PM Hour 115001600 PM Hour 21600-1700 PM Hour 3 1700-1800 PM Hour 4 1800-1900
o + Aimsun D+ Screenine |- Directc - Locaton ~ Obsen - Modell - - %Dil-| GEH- Obsen'-IModell~ Dif|- %Dil- GEH- Obsen|-IModel - Dif - %Di- GEF - Obsenl-IModell- D\ %Dil- GEH- Obsen-IModell - Dif|- %Dil- GEH-
i1 8756651(Easiem Hils B Korokoro Rd Brdge - SB 483 526 43 o A8 lo0576 155 -3 199 281 200 2 3 28 22 a7 75 a4 11 12 1 e 084
si2 8756654(Easiem Hils WB  Korokoro R Brcge - N& M2 am o1 ¢ A2 s 61 16 1k 421 170 200 0 1% 221 112 233 61 3 428 107 15 48 45w 449
s a7solBicEasiem Hils EB  Dowse Dr- S 512 73 225 aon  632e26e07 2B 85 3% 505 226 342 16 5% 683 285 395 100 3mwe 593 214 283 69 % 435
siz a7501810Eastem ills W8 Dowse Dr-NB 954 w0 o4 - 22 1 31 40 12w 234 43 408 45 Ao 218 sz 42 50 w22 @5 w6 2za 038
s 87566500Eastem Hils 8 Nommandale Rd- SB 25 2 2 o6 0091086667 10 21 0% 188 S 14 16 low 18 1 110 a8 w4 188 107 103 -4 -n 03
si2 87566521 Easiem Hils WB  Normandale Rd- NB a8 am 5 % 0M8 o6 161 -6 -4 044 198 210 12 6% 084 20 223 7 - LM 10 15 17 1% 140
s a75036scEastem Hils  EB Harbour View Rd - SB 120 14 25 1% 249 s8 78 20 o 248 61 6 15 2 L@ 68 78 10 1 12 6 6 4 7% 08l
siz 87503666Eastem Hills  WB  Harbour View Rd - NB 27 10 77 o &8 oesesst 65 34 aan 308 13 63 0 2va 308 14 71 a1 w4 48 e ez 2 zvn 212
i1 87506331Easiem Hils B Tirohanga Rd- SB 136 28 w2 om 8 22 a4 221 65 111 46 74 480 7 17 46 owa 47 54 8 29w adg
si2 99534626Easiem Hils WB  Tirohanga Rd- N 27 143 -4 4w 4BA 1186067 68 51 4% 524 106 70 % 3 384 131 73 69 -as 571 84 66 16 -19% 180
si1 95519007Easiem Hils  EB IR - SB 13 26 103 o 586 o5 s 7 -4 073 S5 9% 38  os% 428 55 10 65 1% 695 45 16 71 sl
siz arsorzzcEastemtills WB  HilRd- N8 7 w0 4 2w 0Zeoedds e 22 24 242 s e7 6 mi 06 9 8 -0 ave 107 e 7 2 o 024
s 8750703 Eastem Hills 8 ParkRd-SB 7 11 1 e Of7e3mc 77 1 16 008 80 el 1 14 007 67 100 13 19 138 o5 70 25 204 272
si2 705cEasem Hils W Park Rd - NB 3 a7 -l om4 8081033 131 25 e 241 175 153 22 ada A7 213 154 50 2w 435 145 117 28 -1o% 247
s a75073208astem s €8 Major Dr- S8 w5 a2 21 4 0842eeer 206 6 -» 038 200 19 -6 -4 040 195 28 3 Img 228 150 16 6 4% 081
si2 87507350 astem Hills WE Mo Dr s 75 33 s 0@ eemk 22 2 % 014 3 343 4 14 024 33 32 29 6% 184 28 296 28 1% 169
s21 8750180GRalway  NB  Hull Rd Overbrdge - NB 1831 1741 90 s 481 795 700 -4 1% 344 991  e17 174 -lv 580 B0 924 B4 10% 284 526 630 113 21% 468
sz 750181CRalay  SB HuttRd Overbridge - B 1250 1605 355 2  G6deos7o 6% 9 1% 038 6l 08 12 3w 721 64 797 163 2% 608 53 52 3 6w 13
s a7sol60iRaMay  NB  CubaStBrcge- NG 12 1271 159 w828 sirseds S0 52 10% 225 539 662 123 2% 801 513 609 36 6wl 141 4% a2 20 sm 112
s22 9i31274tRalway  SB CubaStBridge - SB Lot 123 s 2 Tsseec sl 16 208 620 977 6o4 313 B oo se9  A25 s 487 5o 48 2L - 084
s Raiay N Ludam Cres from Whit Lines RAB 2002 187 225 A4 888 6l 8L 20 24 068 1u5 067 78 Ao 648 o7 S0 47 -4 188 o2 704 32 4 122
sz Raway  SB  LudamCres Approach 1862 2108 26 134 919 o2 17 2% 088 93 1078 144 1% 454 928 1000 102 1% 326 62 76l 8L -i0% 280
s a7secsstRalay  NB  Waterioo Rd Bridge - WB 1270 1281 11 1% 0206603106 5% -6 -10% 265 644 671 27 4 L0762 610 -5 - 084 493 a5 48 0% 220
s22 a7stes7iRalway  SB Waterloo R Bridge - EB 2218 2006 213 a4 82Bor03 972 2 0% 008 1124 1060 64 - 198 1095 946 140 -4 468 686 780 94  low 847
s e7566s4cRalway  NB Daysh St Bridge- NB 1206 1471 255 e 433779686 788 70l 288 63 760 125 20 472 60 7 101 im  382 S04 % 92 1% 381
sz 8756657cRalay S5 Daysh St Bridge - SB s 1860 68 2% 635 7526416 695 142 1% 498 73 o0 231 an 753 om0 13 e A7 s w3 222 aABE
s a7stesStRalvay N Wingate Brdge - W8 794 8ol 67 % 163 4ondoBs 419 11 3 083 422 ad 27 i 181 32 412 a0 g 200 2% 32 76 0% 4dl
s22 a7StesLRalay  SB Wingate Bridge - EB 704 712 8 19 02230380 30 a0 1% 208 30 38 -2 -4 040 344 34 10 3% 084 27 20 13 5% 079
s3.1 87589575Riverbank EB (573) WAIONE ST - BETWEEN ABUTMENT EAST TO SEAVIEW RAB. 23714 2279 -95 4% 139 1080 967 -113 -10% 383 1226 1124 -102 -8% 298 1148 1155 7 1% 0.21 787 882 %5 129 329
sz 8750950%Riverbank  WB  Waione Sueet fom RAB 1931 2106 175 9% 275 914 98 44 S a4 Lio7 il 74 7 219 B4 S5 101 iz a2 625 o0 45w A7
s 87592003 Riverbank  EB  Railway Ave Approach 3588 3401 188 s 228 1s81  lel4 33 2% 083 1sel 109 52 % 360 L7 1e92 3% 2% 081 1257 1w 119 o 828
sz ws 2840 2625 219 8% 288 125 1310 54 4% 181 1453 la08 45 -3 148 131 127 174 G 482 103 %95 48 -5m 180
s3.1 8759552€Riverbank EB Melling Link (N/W) Approach 2022 2053 31 2% 0.49 962 944 -18 2% 058 980 1015 35 4% 111 1042 1038 -4 0% 0.12 808, 829 21 3% 073
sz 8759557¢Riverbank W8 Mellng Link NB from Rutherford RAB 2000 26% @ v 4Bl 1200 62 s 181 1216 191 115 %% 322 1064 1307 223 20 645 4 o0 105 1z 343
st 87596907Riverbank  EB  (767) FARWAY DR - ABUTMENT SOUTHTO ABUTMENT NORTH-5 1044 284 240 129 374 993333 1058 65 7 202 91 1145 18 1% 568 93 1009 55 6% L75 658 84 166 2% 603
s32 8759699¢Riverbank we (787) FARWAY DR - ABUTMENT SOUTH TO ABUTMENT NORTH-5 1833 1849 16 1% o. 1017 -43 4% 133 920 974 54 6% 175 913 875 -38 4% 128 686 795 109 16% 4.02
a1 8756655CFaimay/Daysh NB Harcour Werny Dr - EB 18 1137 29 %% 06145333 613 les 3 728 S se 22 4% 083 s S 7 14 028 343 50 157  acnlmed
sz 8756655 FainvaylDaysh 5B Harcourt Werry Dr - B 1005 o16 -89 % 202 25 47 14 4% 071 S04 473 31 6% L4l 50 443 57 A4 264 369 30 10 - O
st a7506765FainvayDaysh NB (385) HIGH ST - BETWEEN DAYSH ST RAB TOATHLONE CRES - JUNEBZENB 794 20 4w 042 8l27¢ 410 29 &% 144 49 40z 7 24 08 a4 392 22 5% 11 42 32 10 4w
s42 87596646 Fainway/Daysh SB (3858) HIGH ST - BETWEEN DAYSH ST RAB TO ATHLONE CRES - JUNE 28 SB 893 -25 3% 0,60 447.703% 473 25 6% 118 449 495 46 10%. 211 469 398 -1 15% 3.42 349 381 32 9%
a1 87586242FaimayiDaysh NB Oxford Tee - EB o6 792 1% - 8234606067 36 100 2% 535 S04 4 100 2% 521 42 38 24 o6 LW 263 204 51 24
si2 8758624zFaimayiDaysh S8 Oxford Toe - WB a3 a2 3 o 1812433 22 -2 -4 208 21 26 25 14 164 202 26 14 mh 08 19 i 52 4
s FainayiDaysh NB  Cambridge Tee - EB 94 w3 1 -4 025 3 w3 S5 1% 275 55 4t 79 % 341 a0 S 67 isw 309 263 a4 11 4
si2 90535572 FaimayiDaysh S8 Cambridge Tce - WB 923 s0 103 % 248 42904 373 70 -low 348 S1s 43 80 e 368 407 a8 22 we L 20 3 a1 1w
s FaiayiDaysh N8 Naenae Rd 1097 1206 169 1o 857509975 613 103 20 435 531 605 74 14 309 506 601 95 1o 408 2 40 128
sz FaiviayDaysh S8 Naenae Rd - WB 1056 1057 1 0% 003 516 47 19 % 084 S5 575 16 3 086 4% 452 14 ¥ 065 20 48 o8 3k
st 99534930 FainvaylDaysh N8 Wackdington Dr- S8 27 243 24 o4 108 123 107 -6 1% 143 18 120 -0 mg 07 120 14 a5 -1 13 76 82 6 o
sz 87504890Faimay/Daysh S8 Waddnglon Dr - NB 182 265 83 4% 884 o5 18 23 o4 220 95 18 43 4 398 &7 127 40 4me 88 e w0 21 304
s 87568840Wainuomata 8 Gracefield Rd- N& 1566 130 207 19 8815496491 619 60 1m4 281 844 684 160 % 678 72 o5 47 v L7 e S0 13w
S5 a7508830Wainuomata EB  WainuiRd- EB 14 190 66 % M08 780 761 -1 -z 068 o8 997 20 084 97 s 3% 46 L1 619 66 27 4
ss2 a7S8BRIWainuomata B Gracefield Rd - SB s sa3 42 e 12 22 2% -6 - 088 28 07 3 1w 230 23 26 3 1% 04 20 1% 34 -15W
ss2 9683152z Wainuomata WB  Wainui Rd 1008 84l 198 1% 4BG 4433126 40 43 -low 241 S0 430 10 2w 584 49 e -8 i &2 a6 w5 20 o
o1 Souh N8B Nihof Noawanga Inerchange - NB 6062 6004 58 -4 082 3020 40 w078 s27 082 205 o4 363 2775 2022 147 s 208 23w 2% 1 0%
o2 333SH2 South B Nih of Ngauranga Interchange - SB 5519 5306 213 % 208 28044 2514 134 6% 200 2010 2841 60 2% 128 2600 2405 -lad o 287 1672 2000 132 7 300
si1 148431625H56 3 PAUATAHANUIEAST - Telemetry St 73 1752 154  -Is8 % 27366033 668 -2 % 082 923 B0 -3 1% 384 69 74 .45 % 188 394 50 les 4
stz Lp4atsIsHse W PAUATAHANUI EAST - Telemetry Sie 73 2000 1707 300 15 493 756333 799 43 6% 183 1101 860 241 oMM 906 847 50 7o 188 412 656 244 5%

Individual counts on screenlines GEH light vehicles 8 hybrid layer 8 PM

Measure

Criteria

Total Directional Count Within 10%

Across Screenline

Individual Link Count on

Screenlines

Individual Link Counts

Within 15%
<700vph within 100 vph

700-2700 within 15%
>2700vph within 400 vph
<400vph within 50 vph

May?2025h Status: Finalh
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Target

400-2000vph within 12.5%
>2000 vph within 250 vph

85%
93%
85%
85%
85%
78%
78%
78%

PM 4hour
0700-0900
79%
93%
100%
94%

81%
71%
100%
Count band comparisons for turn counts of light vehicles in hybrid layer 8IP

PM Hour 2

1600-1700

71%
93%
83%
56%

74%
51%
75%

PM Hour 3
1700-1800

93%
93%
92%
89%

67%
62%
100%



AM Hour 1 Scatter Plot 0600-0700

Individual link counts GEH& XY scatter plotdlight vehicles & hybrid layer 8 AM Hour 1
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AM Hour 2 Scatter Plot 0700-0800

Individual link counts GEH& XY scatter plotdlight vehicles & hybrid layer 8 AM Hour 2
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AM Hour 3 Scatter Plot 0800-0900

Individual link counts GEH & XY scatter ploé light vehicles 8 hybrid layer 8 AM Hour 3
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RN —

AM Hour 4 Scatter Plot 0900-1000

Individual link counts GEH & XY scatter plotd light vehicles & hybrid layer 8 AM Hour 4
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IP Hour 1 Scatter Plot 1000-1100

Individual link counts GEH & XY scatter plots light vehicles & hybrid layer 8 IP Hour 1
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IP Hour 2 Scatter Plot 1100-1200

Individual link counts GEH & XY scatter plotd light vehicles & hybrid layer 8 IP Hour 2
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IP Hour 3 Scatter Plot 1200-1300

Individual link counts GEH & XY scatter plotd light vehicles & hybrid layer 8 IP Hour 3
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IP Hour 4 Scatter Plot 1300-1400

Individual link counts GEH & XY scatter plotd light vehicles & hybrid layer 8 1P Hour 4
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PM Hour 1 Scatter Plot 1500-1600

Individual link counts GEH & XYscatter plot 8light vehicles 8 hybrid layer 8 PM Hour 1
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PM Hour 2 Scatter Plot 1600-1700

Individual link counts GEH & XY scatter plotd light vehicles & hybrid layer 8 PM Hour 2
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PM Hour 3 Scatter Plot

May?2025h Status: Finalh
Our refTN4- HAM Calibration and Validation Repoff NAL.docx

1700-1800

-11 -



PM Hour 4 Scatter Plot 1800-1900

Individual link counts GEH & XY scatter plotd light vehicles & hybrid layer 8 PM Hour 4

May?2025h Status: Finalh
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Direction ] AM L:hour 0700-0900 | AM Hour 1 0600-0700 | /AM Hour 2 0700-0800 | AM Hour 3 0800-0900 | /AM Hour 4 0900-1000

[ Diff | %Diff | GEH |ObservedModelled| Diff | %Diff | GEH |ObserveqModelled] Diff | %Diff | GEH |ObservedModelled| Diff | %Diff | GEH |ObserveqModelled] Diff | %Diff | GEH
EB 139 63 77] 21] 56 73 12! 47] 78 63 9| 36| 60| 63 7. a2 54 56

Eastem Hils  |WB 41 38 24| 21 3 14 50 30) 20 -40¢ 59) 38 21 -36 62 43 -9 31
Total 18054 101] 2] 59 58 6. 176 77] 99 56! 159 74| 81 52 141] 79) 6244 5.8

NB 261 36 232 141 ol -39 6. 361 211 149 4L 357‘ zsj an - 6.3 208 249 53 18

Raiway  |SB 139 -2 166 117 49 -29 288 1 94 -33 6.0: 288 24 a8 -16 299 231 68 -23
Total 39931 397 25 134 35 6agl 40 24337 656] 49 157 -2« 6. 597 476 121 20 5.2

EB EE G 134 15 18 1« 254 230 g 7 343 26! 78 22 307 279 32 10

Riverbank ~ |wB 30) ¢ 202 22 27 14 306 30 -1 349 38 31 9 279 347 68 24

Total E 335 38 a6 14 561 541] 193 692 64g 2 586 627 36| &

NB ‘ 127 -46 6. 591 4z| 27 -39 126 67| 59 a7 5.9 139 76 63 46 6. 140| 92| g -3
Fairway/Daysh |SB 32 125 -195 -6 122) 39) 83 -68 17 54 116 -68 150 71] 79 53 108 58] 50 -4 55
Total 58: 268 317 54 101] 81 110 58 206 121] 175 59 2000 1471 143 49 248 15 98 __-40 6.9

NB 95| 105| 10| 10 24 31 7| 29¢ 46 44| -2| -5 49| 61 12| 24¢ 63| 67| 4| 6

|s8 278 128 -1 -54 7.4 148 59) 89 -60 16: 59 103 -64 116 69) 47 - 82 79) 3

Total 373 233 - 38 5. 172] 90| 82 a8 7 20 103 105 51 165 13 3521 14 146 1] &

NB 384 4L 30) E 112 129 7 15 18! 193 8| E 109 22 22 1 20 230) 23 1L

SH2 South SB 341 44:1 10].1 30 148 136 -12| -8 lﬁﬂ 198‘ 44| 29 187‘ 24 57| 30¢ 199 267 68| 34

Total 72! 856 13 18 260 26! 5| 2 33 301] 52 15 386] 46! 79 o 208 497] o 22

NB 11¢ 1 34| 31 28| 51 23| 82¢ 53| 70| 17| 31 57| 74 18| 31 50| Gui’ 13| 26
SHs8 sB 19 192 73 6 30) 53 23 79 57] 86| 29 52 62| 10 a4 70 57, 1 471 82 5.
'Tocaj 22 33 10 47 58| 10: 28] 80 5 11 156 26 42 119 18 61 s 5 10 16 60 56 5.1

Directional counts on screenlines GEHS heavy véhicles 8 hybrid layer 8 AM

v Hour 1 0600-0700 AM Hour 2 0700-0800 AM Hour 3 0800-0900 AM Hour 4 0900-1000
o AmsunD Screenine Diecton Loeaton ObservedModeled Dif %Dt GEH ObservedModeled Dif  %Diff GEH ObservedModeled Dif  %Dif  GEM ObservedModeled Dif  %Diff  GEH

s11 87586510Easten Hills EB Korokoro Rd Bridge - SB 2. 2 7 11 13 2 13_ 1 1 0 16 10 6 -

siz B7586540Eastem Hils W8 Korokoro R Bridge - NB 2 16 0 B e o g s 8 ar

s B7591815Eastem Hils 8 Dowse Dr - SB o u -2 I g 2 7 a5 ¥ 9 8 ar

siz B759I81Easem Hils W8 Dowse Dr- NB T a 8 5 s 5 .o W95

st B756650Eastem Fils EB Nommandale Rd - SB a1 ) VI B FEA n 4 7 e

siz 87586521 astem Hils W8 Normandale Rd - N8 w7 o 7 a3 8 a4 a4 s 7 2 aw

sia 87503665Eastem Hils EB  Harbour View Rd - SB s 4 5 F B R s 1 7 sw s 1 4 e

siz B793660Eastem Hils W8 Harbour View Rd- N8 0 2 o s 1 I U St s 0 s o

s 8759633)astem Hils B Tirohanga Rd - SB 0 s 4 © 3 4 s 2 a1 - F TR

si2 90534820iEastem Hils W8 Tirohanga Rd - NB o o o o o o o o owovo o o om0

sia 5510007 asiem Hils EB Hil Ra - SB 2 s 2 7 s 2 - I s 4 a e

si2 22iEasiem Hils WB Hil Rd-NB 2 B o R 9 & 3 - 6 s a4

s 875070%/Eastem Hils 8 ParkRd - SB O - o3 8 1 1 o 4 0 4 a0

si2 lembils WB  ParkRd - NB 8 s o I 4 3 a - Z R R

s 87507320 asiem Hils €8 Major Dr - SB w13 14 2 7 s P SR w1 a

si2 B797350Eastem Hils B Major Dr - NB z n 1 0 s s 2 8 4 Boow o

s21 7501806Raiway  NB  Hurt Rd Overbricge - NG s 8 ) s a4 s a6 0 o a7

s22 7501810Raiway  SB  Hurt Rd Overbricge - SB. w106 1 w0 @ & - I S

s B7591661Raiay N8B Cuba StBrige - NG w s 4 o m m 7 s 2 s s 2 n

s22 gi31274cRaiay  SB Cuba StBrdge - SB @ s 3 w a6 s 2 21w sz a0

s Raway  NB Ludam Cres from Whie Lines RAB w1 1 @ 15 10 1 noow T g

sz Rawey S8 Ludam Cres Approach 00 13 15 ® & 3 s s 1 % s w o n

s21 B7586550Raivay  NB  Wateroo Rd Bige - WB E— a7 s 2 34 e 58 45 29 16 -3 1w 8

522 87586574Raimay  SB  Wateroo Rd Bridge - EB s 2 s PO R R 21w 1 s FOET R

s21 8758654Raiway  NB  Daysh StBridge - NB O 0 eew 700 & 3 40 sm 624 8 55 3 -39 R

o2 arsscsTcRaMey  SB  [DayshoiBridge- B - 2 s w2 s i s o o o o W

s21 s7SeesSRaivay N8 Wingate Bridge - WB w2 a9 3 4 9 a5 8w 68  se 14 42 osw 0 a4 9 22

s22 s75eGs1iRaiway S8 Wingate Bridge - EB a3 3 5 15 0 -2 7 a6 P R

s B7509575Rverbark | £B (573) WAIONE ST - BETWEEN ABUTMENT EAST TO SEAVIEWRAB 264 163 22 ¢ 8 41 -3 w100 a0 10

sz B758950%RNerbark  WB  Waione Sueet flom RAB m 20 w o ow a1 e oo 7 s 4 40 6

s 87502990Riverbark  EB  Railway Ave Approach 18 e 31 s a2 a5 2 04 a5 T "

si2 B7502960Riverbark  WB  Railuay Ave from RAB 1 7 e al s @ 5 12 1 s e 7

si1 €8 MelingLink (V h s 12 2 1 5 s a a s n e W

sz 87595574Riverbark WG Meling Lk NB from Rutherford RAB o 15 2 e 503 2 e % 16 584 41 & 4 Uz &5 20 8 52

s31 B7596997Rverbank EB  (187) FAIRWAY DR - ABUTMENT SOUTH TO ABUTVENTNORTH-5 143 121 B e W s 7o 0! e s -a @ e a7

sz B759699GRVerbank W8 (187) FAIRWAY DR - ABUTMENT SOUTH TO ABUTVENTNORTH- 5 175 124 2 o a1 am wow m s o 3

s 87586550Faiay/Day:NG  Harcour Wery Dr - E8 a7 2 s s 3 s e B4 e 7 n 3

sz 8758655¢FainwayiDay:SB  Harcoun Wery Dr - WB FEER Era— & s 1o 5 18 3 cow 58 2 10 a7

s 87506789Faiay/Day:NB  (3856) HIGH ST - BETWEEN DAYSH ST RAB TO ATHLONE CRES - JUNE 20%5 NB 36 10 58 u 15 9 - a4 2 o

sz 8750664CFaayIDay:SB  (3858) HIGH ST - BETWEEN DAYSH ST RAB TO ATHLONE CRES - JUNE 2086 SB 26 ET ER T Y S 1 a5 % 12

s 87586244FaiuayiDay:NB  Oxlord Tee - EB 7 2 s 3 6 5 4 a1 ns

sz . Oxtord Tee - w8 s 2 G0 e 8 0 28 -lows 744 2 2 21 o 8% 12 o 12

s Cambridge Tee - £8 e % a5 - 2 a5 PR

i 57506390FainwaylDay: S8 Cambridge Tce - WB o o 07 oivior o o o somol o o oswovo o o oo

s FainiayDay: NG Naenae Rd- £8 o a2 43 a2 a0 s a5 s B m s

si2 invay/Day:SB  Naenae Rd- W8, - 0 3w 4 E a wn 1w

s 9953493 Fainway/Day:NB  Waddington Dr - SB A EST 6 2 a4 on n1 o0 e 2 -

si 8750489 FainwayDay: S Waddington Dr - NB 2 1 100 9 0 o o a1 a0 FE R "

s B7580840WaindomaaEE  Gracefield Rd- NB T P a w4 g T T F

ssa B7580820WainomaaER  WainuiRd - EB Ot 3 s ® 27 2 7 B w16 o ® a5

ss2 s7580a3Waindomaa WS Gracefield R - SB I 40 o4 688 60 3 -8 swe sa1 50 3 a9 - B m a

ss2 S6931522MWaindomata W WainuiRd- WB 15 6 .2 S Bleciesss 28 40 @A &7 93 28 .65 70 s w21 o w1

se1 ng nterchange - NB W a4 w0 w129 w1 w13 8 @ w9 o 2 w0 =

sz S8 nmot Interchange - 5B W w2 o s usaE 1 12 1 18 a2 w4 s 9 % e

sia 14843162558 B PAUATAMANUI EAST - Telemety Sie 73 1o e a4 8 s m e s 0 ar s 1 0 1

sz 14842161558 WB  PAUATAHANUI EAST - Telemely St 73 ne 12 7. e neesr 3 2 1o s » s @ w5 4 0 s e 4

Individual counts on screenlines GEH heavy vehicles 3 hybrid layer 3 PM
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1P Hour 1 1000-1100

1P Hour 2 1100-1200

IP Hour 4 1300-1400 |

Directional counts on screenlines GEH heavy vehicles 8 hybrid layer 3 IP

p— . 1P 2hour 1100-1300 1P Hour 110001100
° AmsunD_ Screenine Diecton Locaton ObsenvedModelled Dt %Diff  GEH ObservedModeled DI % Dif
s11 87586510Eastem Hils B Korokoro Rd Bidge - SB I TR e 9 7 -4
si2 87586540Eastem Hils WB Korokoro Rd Bridge - NB 0 1 19 6 6 6 50
s11 87591615€astem Hils B Dowse Dr - SB 20 15 14 -as% 0 7
si2 87591810astem Hils WE Dowse Dr - NB 4 10 14 -se% 7 6 s
si1 87586509 astem Hils B Normandale Rd - SB 20 9 a1 5 4 4 5o
si2 87586521astem Hils WB Normandale R - NB 15 8 7 4 6 o
si1 87503665Eastem Hils B Harbour View Rd - S8 6 2 a4 e o 4 -100%
si2 Eastem Hils W8 Harbour View Rd - NB 5 2 3 s 1 2 e
si1 87596331 Eastem Hils E8  Tiohanga Rd - SB o 5 1 a2 3 3 s
si2 99534826 astemn Hils W8 Tirohanga Rd - NB o 0 0" #oIviol o " #ovo)
si1 Eastem Hils E8 il Rd - SB 6 13 7 1280 6 3 10
si2 87567220 astem Hils WB il Rd - NB 8 10 2 o 6 113
st 8756703 Eastem Hils EB  Park Rd- B 10 4 6 o 2 4
si2 87597003Eastem Hils WB Park R - NB. s 1 a 2 3 e
s11 87507520Eastem Hills B Major Dr - SB 2 12 9 .z 5 8 6w
si2 Easter Hils W8 Mejor Dr - NB 28 15 a5 sa 7 1 s
s21 s750180GRaiway  NB  Hutt Rd Overbidge - NB. FETR R 55 6 13
s22 87501810Ralway B Hult Rd Overbridge - SB W 79 s 4 51 28 e
s21 s7591681Ralway  NB  Cuba St Bridge - NB 8 41 45 52 2 20 a8
s22 sag12746Raiway  SB  Cuba StBidge - SB w6 s2 4 5% 2 e 6w
521 Ralway N8 Ludam Cres from Whie Lines RAB w02 s 3 s 61 2 ‘
522 Ralway S8 Ludam Cres Approach 104 108 0o ow 55 s 20
521 sTs@sssORaiway  NB  Wateroo Rd Bridge - W8 58 27 a1 53 16 a4 50
522 8758657Raiway  SB  Waterloo Rd Bridge - EB s @ 3 29 U
521 sTs@ssacRaiway N8 Daysh StBidge -NB 127 64 63 5% 3 25 a2
s22 8756657cRaiway  SB  Daysh StBridge - SB 122 s 38 3w 7 a4 2m
s21 sTs@sosERaiway N8B Wingate Bridge - WB B 20 61 -76% 9 35 a0
s22 8T56s51Raiway  SB  Wingate Bridge - EB 2 @ 20 3 8 a2 a2
s31 8756957cRverbank  EB (573 WAIONE ST - BETWEEN ABUTVENT EASTTOSEAVIEWRAB 333 217 -116 35 103 64 -
s32 87569505 iverbank W Waione Street from RAB. 20 200 0 -y % 33 26
s31 87502993Rerbank  EB  Railway Ave Approach us s 20 a7 s 7 1
s32 B7502063Rverbank  WB  Railway Ave from RAB us w29 s 9 a0 am
s31 EB MelingLink (V h s 7 o 4 £ 5 18
s32 8750557/Rverbank  WB  Melling Link N from Rutherford RAB 75 15 60 80 6 21 6w
s31 8750600 7Riverbank  EB  (787) FAIRWAY DR - ABUTMENT SOUTHTO ABUTMENTNORTH -5 83 140 47 50 o 15 o
s32 8750609cRverbank W (787) FAIRWAY DR - ABUTMENT SOUTHTO ABUTMENT NORTH -5 95 49 45 -8 o a1
sa1 87586550FainwaylDay:NB Harcourt Wery Dr - EB 2 6 20 17 4 a1
sa2 875@655<FainwaylDay:SB  Harcourt Weny Dr - W8 5743 e oo s 3
1 87596780 airwayDay:NB  (3858) HIGH ST - BETWEEN DAYSH ST RAB TO ATHLONE CRES - JUNE 20BENB 29 47 -6296 1 a3 as
52 87506646Fainway/Day:SB  (3858) HIGH ST - BETWEEN DAYSH ST RAB TO ATHLONE CRES - JUNE 202E B 23 49 -68% 1@ a1 6o
s41 8758624¢FairwayDay:N8  Oxford Tce - EB 0 12 8 - 2 8 0
542 87586242FairwayDay:SB  Oxford Tee - WB 2 1 20 o 1 a2 e
s41 95314373FairwayDay:NB  Cambridge Tce - EB 65 53 12 -18% 2 a3 -
sa2 8759639CFairwayDay:S8  Cambridge Toe - W8 o o 0" woIviot o " #DIVo!
sa1 FaiwayDay:N8  Naenae Rd - EB 61 3 %0 -a9% 20 a6 4%
sa2 FaiwayDay: S8 Naenae Rd - W8 2 a 5 1 21 2 10%
sa1 99534930Fainway/Day:NB  Waddington Dr - S8 7 1 5 s o 10 -100%
si2 87504890 airway/Day:SB jacington Dr - NB 19 0 19 100 0 10 100
ss1 B758B840WainuiomataEB  Gracefield Rd - NB. 2 s 8 a2 w7 s
s51 87568830WainuiomalaEB  Wainui Rd - EB 67 55 12 % 7 2
ss2 87588636 WainuiomalaWB  Gracefield Rd - SB 0 % 12 ar 2 4 a3
s52 96931522 Wainuiomata s Wainui Rd - WB. 6 50 16 -2a 25 a5 s
s61 N8 25 as1 s L 2 1 %
s62 e a4 2w 20 20 15
s71 148431625HS8  EB  PAUATAHANUI EAST - Telemely Site 73 8 12 2 % 6 17 s
s72 14843161SHS8  WB  PAUATAHANUI EAST - Telemey Site 73 B2 11 2 3 67 a1 e

Individual counts on screenlines GEH heavy vehi

May?2025h Status: Finalh
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1P Hour 2 11001200
GEH ObsevedModeled
18

508BE88BREBowrnovonorwaa ol

BoslorBur32as8sER

oiff

cles 3 hybrid layer 8 IP

— 1P Zhour 1100-1300 1P Hour 3 1200-1300

[ i %Dif | GEH |ObservedModelled| Diff | %Diff | GEH |ObserveqModelled] Diff | %Diff | GEH |ObservedModelled| Diff | %Diff | GEH |ObserveqModelled] Diff | % Diff | GEH
EB 129 81] a8 37 39| 33 46 a3 28 -3 38 24 38 57] 30 -8
Eastern Hils |WB 117 55| 62| -53 58 35) 23 -40 55| 25| 30| -5 62| 30) 32 51 63 25| -61
Total 2460 13 110 45 130 74 56| 43 124] 68| 56| 45 123 68| 55 -45 12 55| 54
NB 57¢ 372 -20 -36 282 196 -86| -31 29 186| -36¢ 288 186| -102 -36 Zﬁq l7ﬂ -38
Raiway  [sB 581 383 198  -34 2811 108 83 -30 287 198 -31 20 185 109 37 29 18 -39
Total 1,15 755| -4 -35¢ 56 394 -179 -30 577 384 -33¢ 583 371 -212 -36 58! 35¢ -38
[EB E 529) EE It 308 251 51 17 284 273 - 310 25 54 18 29 25 14
Riverbank \WB 5T: 468| -10¢ -18¢ 279| 242| -37| -13 28: 229 -18 292 23 -53] -18 28 21¢ -23
Total 116 907 170 15 5870 aod -8y 15 56! 502 11 [E 104 18 57 472 19
NB 26¢ 132 -1 -5 135 64| -71] -52 139 64 -54¢ 127‘ 68| -59| -47 15! 65| -57¢
Fairway/Daysh [SB 21 114 10 47 118 64 54 -45 104 56| 46 112) 58 54 -a8 114 48] -59
Total 482 246| -23¢ -4 253 12 -12¢ -49 242 12( -50¢ 239 121 -113 -47 271 113 -58
NB 12 109 19 15 59 46] g 22 66 52 21 63| 57] EE 54 45 17
Wainuiomata  |SB 13 108 -2¢ -21¢ 74| 54 -20| -21 71 54| -24¢ 65| 54| -11f -17 75| 40| AT
Total 26! 217 48 18 13 100 33 25 13 106 22 128 1] 17 a3 12 85| 34
NB 42 481 56| 13 207| 222 15| T 20¢ 241 17 219 24 21 9 21¢ 247 15¢
SH2 South  |SB 3 424 74 21 105 224 20 15 18 222) 2 168 209 38 23 17 10 12
[ Total 77¢ 909 13 17" 403] 446 43| 11 39: 463| 18 387| 446| 59| 15 39 44t 13¢
NB 85| 117 27 a2 47] 64 7 a7 45 62 37 40) 50) 10 26 36| 53] %
SH58 SB 82| 111 29| 36 46| 67| 21 46 43| 55| 27" 39| 56| 18| 45¢ 45 48| 8
Total 167 223 571 a4 % 13 38| an 88| 117 32 78] 10 28] 36 80 101] 26!

1P Hour 4 1300-1400
Diff  %Diff  GEH

-14 -



Direction PM 2hour 1600-1800 [ PM Hour 1 1500-1600 [ PM Hour 2 1600-1700 | PM Hour 3 1700-1800 | PM Hour 4 1800-1900 |
ecton | bsevedModelled|_DIff | % Diff | _GEH [ObservedWiodelled|_Diff | % Diff | GER |ObservedModelled] Diff | 9 Diff | _GEH |ObservedModelled] _Diff | 9% biff | _GEH [ObsevedModelled]Dift_| % Diff | GER
EB 38| 66 67| 41] 26 -39 57| 21 36 63 54 17] 37 69 48 19| 29 60!
Eastem Hils  |WB 1 71| 113 e 79) 57] 22| 28 93 36] 57 -6 92| 35 57 -62 61 26 35| 57
otal 29 100 186 63 146] 9] 28 33 14 57] 9262 146] 52 od 64 10 45| 6459
NB 457| 390| -67| -15¢ 291 271 -20| - 25¢ 21 -43| -1 199| 17! -24) -12¢ 12 10 -15| -12
Raiway  |SB Pt 203 161 -3¢ 301 234 66| -22 2 167 97| 37 190 1 64 -34 13 95 42| 31
Total 012] 683 229 -25¢ 503 506 87 15 52: 382 140 21 389 30 8g 23 25 20: 5722
EB 361 261 93 25 279 354 75 2r 19 257 55 28 170 209 39 23 10; 1 62 6
Riverbank ~ |WB 446 a4 0| 238 314 76 32 267, 259 8 3 179 187 8 4 61 93 32 52
Total 813 907 o 12 518 66 1 29 264 s11] a7 1 3a9] 309 27 13 16! 25 o 5
NB 249 174 -75| -3 139 131 -8| -6 138 88| -50| -36¢ 111 86| -25| -22¢ 72| 54| -18 -25¢
Fairway/Daysh |SB 190 80 110  -58 116 45] 71| 61 107 45 62 -58 84 35 49 -58 54 26 28] -52
Total 43 254 -18! -42 255| 171 -79| -31¢ 245 133 -112 -46 194] 121 -73 -38 12 80| -46| -37
NB 15 87| B S 74] 75] 1 T 84| 51] 33 39 74| 36) 38 51 6] 26| 200 43
Wainuiomata  [SB 11¢ 51 -6 -57¢ 70] 46| -24| -35¢ 68| 31 -37| -55¢ 50| 20| - - 38| 9| -29| -76"
Total 277] 138 139 -5 14 12 23 16 15; 82| 7046 124] 56 68 55 83 35] a8 58
B 217| 240 23| 11 215| 19 -21f -10 12: 128 7| 6 96| 11 16| 17 101 106 0| 0
SH2 South  |sB 171 239 65 38 146 18 35 2« 10 139) 3 38 71 97, 26 37" 53 69 16 2
 Total 38t 476| 88| 23 361 37t 14| & 22 267| 45| 21 167| 20 42| 25¢ 15 175 16| b{
NB 68| 68| 0| 24 3] a3 1] 37| 4 o 27| 31] a1« 15| 18| ElE
SH58 SB 70| 156| 86 123 41 65| 24| 59¢ 37| 83| 46| 126 33| 73| 40| 119 16| 40| 24 153
Total 13 22 86 62 85 101 23 or 78 12 23 55 61] 10 2 72 31] 58] 27 88
e oret . PM 2hour 1600-1800 PM Hour 115001600 P Hour 2 1600-1700 PM Hour 3 17001600 PA Hour 4 18001900
) (il 2D it C=d ObservedModelled  Diff %Diff GEH ObservedModelled  Diff %Diff GEH ObservedModelled  Diff %Diff GEH ObservedModelled  Diff %Diff GEH ObservedModelled  Diff % Diff
si1 8758651Eastem Hils £ Korokoro Rd Bridge - B B 9 4 o w0000 10 5 -3 6 s o1 o 6 4 R
siz 87586540Eastem Hils W8 Korokoro Rd Bridge - NB 15 4 153333 a uo1 9 8 3 3 s
st s7501815Easiem Hils EB Dowse Dr- SB 7 10 a1 e noos 6 a4 ER
si 87501810Eastem Hils W8 Dowse Dr- N s 9 849 T % 6 s 2 70
s 8758650Eastem Hils EB Nommandale Rd - SB R s 2 s 1 16 e
si 87586521Eastem Hils W8 Nommandale Rd - NB 07 R no 3 ER
s 87503665 Eastem Hils EB  Harbour View Rd- S8 s o 1 0o 1 4o 3 o 1
siz [ B7893669E astem Hils WB Harbour View Rd - NB s 1 &1 a3 i 0 U
sit 87596331 Eastem Hils £ Trohanga Rd- S8 no 3 8 2 6 3 1 1 63
s12 9953482¢iEastemn Hills WB Tirohanga Rd - NB. o 0 o 0 0" #DIV/O! 0 0 0 0" #DIVIO!
s11 11795519007 Eastern Hills EB Hil Rd - SB 6 2 3 2 Bt 3 ) 3 a4
si2 B7507223Eastem Hils WG HilRd - NG 2 n 2 6 6 55 5 o
st 57507037 Eastem Hils EB  Park Rd - B - s 1 E I
si2 B7S9700CEastem Hils WB Park Rd- NB o a s 3 2 9 1 2 5
si1 s759732ERsem Hils EB MajorDr - SB 2 7 B 3 a0 9 4 EI
siz Easter ils WB Major Dr - NB a w2 o2 n 1 T 9 s
s21 B7Sols0GRaiway N8B Hut Rd Overbricge - NB 0w e s % a9 s 3 T e
s22 B750I810Raiway  SB  Hut Rd Overbricge - SB Bos s 2 o W
s21 s75ol661Raiway N8 Cuba StBridge - NE a1 1 s % P s 15 o
so2 os312746Raiay  SB Cuba St Bidge - SB 106 2 o 16 a9 720w
s Ralway  NB  Ludam Cres from Whie Lines RAB s 1 3 @ 10 % m 7
s2.2 'Railway sB Ludiam Cres Approach 61 7 42 42 0 19 29 19 -1 E:
s21 s7s6655eRaiway  NB  Waterloo R Bridge - WB 60 w4 22 19 a0 E noo6 -
s s756657<Raiway  SB Waterioo Rd Bridge - EB 6 s a7 ECRY FER
s21 s7sG654cRaiway N8 Daysh St Bidge - NB 1w o 7 s 1 PO 1 s
s22 s75G65TCRailway  SB Daysh St Biidge - SB 120 s o w0 3 s 2 2 a0 -
s21 s7sGoSSERaiway N8B Wingate Bridge - WS & 1 s 8 2 10 s a3
s2.2 87586512Railway SB Wingate Bridge - EB 32 20 29 9 12 22 19 5 3
S31 8758957¢Riverbank  EB. (573) WAIONE ST - BETWEEN ABUTMENT EAST TO SEAVIEW RAB. 157 147 81 84 3 7% 63 51 13 349
si2 B756950Rverbark WS Waione Stree ffom RAB. 108 131 noowon E—) 52w
si1 57592061 Rverbark  EB _ Raitway Ave Approach 7 s s m : 2 e a1 s
si2 s7s9296CRiverbank W Raiuay Ave from RAB. 6 1 ® a4 o1 1w s
st €8 welingLink h s2 s u w1 x 2 % u 7w
sz 8759557 Rverbank W8 Meling Link NB from Rutherford RAB EE @ 2 1 w® 9 e
s31 87596997Rverbank | EB  (787) FAIRWAY DR - ABUTMENT SOUTH TO ABUTMENTNORTH-5 82 112 7 s n u s Bz o
s32 87506995Riverbank W8 (787) FAIRWAY DR - ABUTMENT SOUTH TO ABUTMENT NORTH-5 236 155 139 85 54 o7 70 29 16 123
si1 8756655(FainwaylDay:NB  Harcoun Wery Dr- €8 w2z 9 1 2 1 9 2 -
sz 8758655¢FainwaylDay: S8 Harcoun Wery Dr - W8 30 a4 1w 2 0 1 uo o4
s4.1 8759678UFairway/Day:NB (3858) HIGH ST - BETWEEN DAYSH ST RAB TO ATHLONE CRES - JUNE 208 NB 52 27 28 1 22 24 21 3 16
S4.2 596646 Fairway/Day: SB. (3858) HIGH ST - BETWEEN DAYSH ST RAB TO ATHLONE CRES - JUNE 202£ SB 22 25 13 -12 22 9 6 -12 -66Y
s 87566244FainwayDay:NB  Oxford Tce - EB 5 12 8 s 2 76 3 3 am
si 8758624zFainwayDay:SB Oxford Toe - WB 5 s 2 73 0 5 -100
S4_1 95314373Fairway/Day:NB ‘Cambridge Tce - EB ke 58 42 30 12 29 28 15 1
S4.2 87596390Fairway/Day: SB ‘Cambridge Tce - WB 0 0 0 0 07 #DIV/O! 0 0 0 0 #DIV/O!
st Faivay/Day:NE  Naenae Rd - EB ER B 15 a5 -ao 5w 6 a2 o
sz Faivay/Day:S3  Naenae Rd - W8 o 2 u 12 a2 7oou 9 3 s
sa1 99534930 FairwayDay: N Waddington Dr - SB 1 I i 1 0 6 000
si2 8750469FainwayDay: S5 Waddington Dr - NB 0 ] 5 o 0 4 100
s51 B756BBANainsomAlaES  Gracefield Rd - NB ) s a2 ET no 6
ss1 87568B3WainuiomalaEB  Wainui Rd - EB w50 l W e E ) 5 a4 s
ss2 B756BS3WainuomalaWB  Gracefield R - SB ET) u a3 FER) 6 o -aom
ss2 9693152 WainuomataWB  Wainui R - WB. @ 1 0 s E ER
s61 NB w1 20 w1 7 % 1 w6 0 o
sz P w13 no e 6 15 2
st 148431625HS8  EB PAUATAANUI EAST - Telemety Sie 73 @ 68 o i a4 w4 2 a 8 3 2
siz 14843161SHSE  WB  PAUATAHANUI EAST - Telemety Sie 73 70 1% s 123% 4 e 2 son T " ER) o 2 s

Individual counts on screenlines GEH heavy vehicles 8 hybrid layer 8 PM

May?2025h Status: Finalh
Our refTN4- HAM Calibration and Validation Repoff NAL.docx -15-



AM Hour 1 Scatter Plot 0600-0700

indlwdugl link counts GEH & XY scatter plots heavy vehicles 8 hybrid layer 8 AM Hourl

May?2025h Status: Finalh
Our refTN4- HAM Calibration and Validation Repoff NAL.docx

-16 -



AM Hour 1 Scatter Plot 0600-0700

indl\)idugl link counts GEH & XY scatter plotd heavy vehicles 8 hybrid layer 8 AM Hour 2

May?2025h Status: Finalh
Our refTN4- HAM Calibration and Validation Repoff NAL.docx

-17 -



AM Hour 3 Scatter Plot 0800-0900

indlwdugl link counts GEH & XY scatter plotd heavy vehicles 8 hybrid layer 8 AM Hour 3

May?2025h Status: Finalh
Our refTN4- HAM Calibration and Validation Repoff NAL.docx

-18-



AM Hour 4 Scatter Plot 0900-1000

indlwdugl link counts GEH & XY scatter plotd heavy vehicles 8 hybrid layer 8 AM Hour 4

May?2025h Status: Finalh
Our refTN4- HAM Calibration and Validation Repoff NAL.docx

-19-



IP Hour 1 Scatter Plot 1000-1100

indlwdugl link counts GEH & XY scatter plotd heavy vehicles 8 hybrid layer 8 IP Hour 1

May?2025h Status: Finalh
Our refTN4- HAM Calibration and Validation Repoff NAL.docx

-20-



IP Hour 2 Scatter Plot 1100-1200

indlwdugl link counts GEH & XY scatter plotd heavy vehicles 8 hybrid layer 8 IP Hour 2

May?2025h Status: Finalh
Our refTN4- HAM Calibration and Validation Repoff NAL.docx

-21-



IP Hour 3 Scatter Plot 1200-1300

Individual link counts GEH & XY scatter plotd heavy vehicles 8 hybrid layer 8 IP Hour 3

May?2025h Status: Finalh
Our refTN4- HAM Calibration and Validation Repoff NAL.docx

-22-



IP Hour 4 Scatter Plot 1300-1400

indlwdugl link counts GEH & XY scatter plotd heavy vehicles 8 hybrid layer 8 IP Hour 4

May?2025h Status: Finalh
Our refTN4- HAM Calibration and Validation Repoff NAL.docx

-23-



PM Hour 1 Scatter Plot 1500-1600

indlwdugl link counts GEH & XY scatter plotd heavy vehicles 8 hybrid layer 8 PM Hour 1

May?2025h Status: Finalh
Our refTN4- HAM Calibration and Validation Repoff NAL.docx

-24-



PM Hour 2 Scatter Plot 1600-1700

indlwdugl link counts GEH & XY scatter plotd heavy vehicles 8 hybrid layer 8 PM Hour 2

May?2025h Status: Finalh
Our refTN4- HAM Calibration and Validation Repoff NAL.docx

-25-



PM Hour 3 Scatter Plot 1700-1800

indlwdugl link counts GEH & XY scatter plotd heavy vehicles 8 hybrid layer 8 PM Hour 3

May?2025h Status: Finalh
Our refTN4- HAM Calibration and Validation Repoff NAL.docx

-26-



PM Hour 4 Scatter Plot 1800-1900

Individual link counts GEH & XY scatter plotd heavy vehicles 8 hybrid layer 8 PM Hour 4

May?2025h Status: Finalh
Our refTN4- HAM Calibration and Validation Repoff NAL.docx

-27 -



Losaion Tussopan  Amn o oson

o wod DA cen
KepwoRsH CA m arsomo o s
KB unon sH A C Tim , o kool
KB WO 510 AD Tin o rovm
KGBIUAIOR 51 B.C Tin o fovm
(6B UAIOR Sz F-0 Tin o fovm
et Tin o v
KOBAIOR SHL D m © sl
KGBAIOR 52D T © s
_ NempBoxresi be Tim o fowm
T NewgBockrasia s Tim o kool
T NewpBockrasia e Tim o rowor
H Fo Tin o fovm
- i Tim o fovm
& e Tin o v
to Tin o sl
£n Tin o fowm
cr Tin o fowm
55 T o fovm
3 Tim o fowm
o5 Tin o fowm
oA T o fowm
co T o fowm
T T o rowm
PRCa——— |
I )
ERC——
PR ——
m 9 4 e ke
PR
ARt
W w o sm
PR ——
R
PR
R -]
o aw
S S
o i
i 36
15!7 o1
s sooiga
£ 288
2z
250
2 i
prr}

:
Suspain o 2a e oo
subpain o e
R | AM Hour 1 Scatter Plot 0600-0700
I | ou catter Plo
Subpan 24 s aos e
12 5HS8 LT subpan Z T
7 s West Theu Suspain 21 s oo
EEE i 1 :
8 Randwick - Port Road Thru. o 137 s 6 oo
§ o
o
R =
£ s Sipan
e =
il
:

Individual turn counts GEH & XY scatter plots light vehicles 8 hybrid layer 8 AM Hour 1

May?2025h Status: Finalh
Our refTN4- HAM Calibration and Validation Repoff NAL.docx -28-



Losaion Tunisobpa  Amaun

o, s s ocesss: s 0m

ot a0 ot 1w
o 4 2w
s 1 o 241
arse 3 I o8
o 1765 T s
ars o2 33 e
a om0 0 a0m
o a4 e e 18
o g6m a8 aWas
arsion 35 1aceeer samel AL
s W awa 2m
g us ue  m wdam
Em 62 4 andam
T R T R ot
T TR |
T VIR v}
s e e s sedam
s o 0 a4 awdlam
P T
5 o o wdom
P R R —— ]
P R
s G s 1 oW om
R T R
R R |
[ R — ol
moso: G ez 8E
g n s os
oso. 8 a7 vkl aa
e, E— -t
a CORE S —
arsezzc R |
gwmon o n o noemam
T sm-)u
FL T R -
s @ w3 o oM
Gms  ® 7 a3 vg0sm
gmwes s s o oW om
o me  zo e 4w
o s 2 ok 0e
mwoc s 0 e aed 2w
[ R
T T I ]
e s 4 a1 owdoam
e ;s 62 s ame 88
e o 5 s sowo | om
FL B ]
gwcol 1 a aeam
oo M e a1 amaam
e S T 265
gt 2 8 5 woaam
T R T
e o 3 e enguNes
e 3 o s meam
arsseon 4 M-m
e i ]
ario - |
ars Mmoo ke
s 0 s 65 s 64
sz s o nsdas
f 1z
e n 21 o om
wmmm  » a0 n wwam
19 52 Norbound f - Lot oy Tun wmomm e me 0 e am@
o G s o owe am
Sipan ioeaos s s a
S ues
S e w0
Sipan Lo s
Sipan s iz
Sipan Lomaans e 0 odeuem
S e w1
S T W m e
S et 2
sipan Lareaisss
sipan Lt  ea s
Sipan o, w0 o
Sipan Lo 4w
S PP I R
St e 120 @
S T w1
Sipan s w u
Sipan BT
S us oo o
S ween s m @
sipan Lmaie  %a w0
Sipan e H
Sipan B T T
6 Queens i S ot s
s T S P R
i S e ]
Rty T S U on g6 @
L1 S e s i
SwormRT S et o
Do Dre T ) sipan ooy 25 155 @
oo T (1) siopan B R T
S0 Gou) LB siopan B R
S Soun AT 5 siopan o w2 s
avoctanto 5 siopan B ]
Comecton o s Road T ©.) siopan s » w
Comecton o it Road T (C5) sipan o m s
512 o 7 0 siopan e as su 1o
S o BT 4] Siopan weme B 2

Individual turn counts GEH & XY scatter plot3light vehicles 3 hybrid layer 8 AM Hour 2

May?2025h Status: Finalh
Our refTN4- HAM Calibration and Validation Repoff NAL.docx -29-



Losaion Tunisobpa  Amaun

2O E AM Hour 3 Scatter Plot 0800-0900

Individual turn counts GEH & XY scatter plot3 light vehicles & hybrid layer 8 AM Hour 3

May?2025h Status: Finalh

Our refTN4- HAM Calibration and Validation Repoff NAL.docx -30-



Locan Tusunpan oo
KB um0R SR CA T o s
KB WO A Tin o fovm
B W0 510 A8 n o fonm
KB W0 510 BC Tin o fonm
B Y108 510 F 0 Tin o fonm
o waion 5 Tn o fonm
KB W08 510 D m o fonm
G808 512D Tm o fovm
| Memgsarsse Do Tin o iovm
T NengBoekresia e Tin o fovm
T N Boresiaie Tin o fovm
H ro Tin o fonm
H i Tin o
$ we Tin o
co Tm o
e Tim o
er Tin °
5o Tim °
sc Tm °
o5 Tin °
-
Fra—
B s e am
A n e am
FETR
8 aen_s&
% R
© h sweam
@ E e 8w
S G e e
R
ETR
PR
PO
ETRRC— |
R
ERT
i — o
EOR -
. o5
LR
P
10 52 o O oLt iy T FT—
s o w1 e om
o o Era 7 E T R
1001 ranp_ s sipan
Sipan
Sipan
Sipan
Sipan
Sipan
Sipon
Sipan
Sipan
e Sipan
129z rr Sipan
1250 e s sipan
B3R Sipan
1ol Sopan
1t g e T sipan a5
oLt Sipan 15
aLuain Sipan 24
aranawekRT Sipan ey
o R T Sipan om0
i Vi T sipan om
i ot P T Sipan e
ek Sxmern T S
&Rk ek 0. Tm s
Sipan
Sipan
Sipan
Sipan
] o
£ oweohe T Sipan
Soe o Sipan
£ oo Sipan
£ sacounm Sipan
§  ComodonnHanat o) sipan
Conmectonto s o T ) siopan
rocion o it Foad T (€01 sipan
2o 06) sipan
A

Individual turn counts GEH & XY scatter plot3 light vehicles & hybrid layer 8 AM Hour 4

May?2025h Status: Finalh
Our refTN4- HAM Calibration and Validation Repoff NAL.docx -31-



oo s o temt cen

i
i

§955555555858555555555555595355555¢8

1 m weae
o o w00
R
]
)
EL Tt
s ameam
FRNT—— ]
o 2w om
ER -]
2 e e
p——— ]
B w ome e
.
s o
[
-
-]
@ w
R
ERE—
R
o s o oub
- 5w e 6
Lang R (5 Lot o GuoonsDr (50T w0 o
5 Lange R0 (50 T Lo R 0 T 9 el
o Laings R4 (59 R Queons 1 (VETum [
o Queors r (50 - R o Langs 7 (um 36

H
g
3
H

12 Watton R (s Rt o Comwal: Tum
2 Wt R st T o e Tum
12 Comush S (S0 - Tonto ot T
12 Comuah 5 (S0 Lo i
2 Comua s S0 g o Vi 1 T

11 Ko R (50 e i Comaai i T
15 Mg S s oo g S Tum
L7t i) Lo Gt i s o)
C21” 52 o Twuto Sz oy Tor
G215z o)L Frmson.
Co1” 1 (S Tt S o) Tum
1 Feron - Rt o 512 o) Tum
G214 () R o FergasonDr T
o1 Fergmcon - Lot o 5 (o) T

oo s S

IP Hour 1 Scatter Plot 1000-1100

Individual turn counts GEH & XY scatter plot3 light vehicles 8 hybrid layer 8 1P Hour 1

May?2025h Status: Finalh
Our refTN4- HAM Calibration and Validation Repoff NAL.docx -32-



IP Hour 2 Scatter Plot 1100-1200

2 o) T 0 Sipan =

Individual turn counts GEH & XY scatter plot3 light vehicles 8 hybrid layer 8 IP Hour 2

May?2025h Status: Finalh
Our refTN4- HAM Calibration and Validation Repoff NAL.docx -33-



KGBAIOR.H2 A Tm [y T

= =
= = E
= =
= =
= =
= :
= =
Eonog e IP Hour 3 Scatter Plot 1200-1300
= £
= =
= =
= : &
= =
=

=

= o=
£ =
= =
= i
= i
= Z
= £
= s
= £
= =
= =
= =
= T3
= =
= Lz
= =
= =
= :
= :
= il
= =
= :
= ,
= =
= =
= =
= =
= i
= i

Individual turn counts GEH & XY scatter plot3 light vehicles 8 hybrid layer 8 IP Hour 3

May?2025h Status: Finalh
Our refTN4- HAM Calibration and Validation Repoff NAL.docx

-34-



oo s o temt cen

i
i

§955555555858555555555555595355555¢8

FRE—C—
P I
P
PO |
W ]
75 2 o
;3 o ouo
o a s e
® @ 3 a0
s s a1 om
& @ @ uee s
Foi—— ]
A w4 ameom
@ cowa
B n 2 w4 oe
® 8w s e
4 m s aw o
AR
P S
W e
7w n e s
B o e
= w2
R |
ra T |
W ome e
FERRTI T
D% e e
FI -
M w a med
wooam w s
2w o o
B e we_zm
e e seeam

‘Subpah se7 760 2 ceiRe
= ==
= T T
5o s e IP Hour 4 Scatter Plot 1300-1400
= =
=
=
£ =_—
= ==
e — =
B &=
=i =
e =
e =
D e A
e =
e B
By =
82 =

Individual turn counts GEH & XY scatter plot3 light vehicles 8 hybrid layer 8 IP Hour 4

May?2025h Status: Finalh
Our refTN4- HAM Calibration and Validation Repoff NAL.docx -35-



2 ) Block R&-SH2_H-F Tum 0 #DIvID!
£ Metng Bk ReSEIE Tun o *owml
|
ERE
.
R
ook e
D HE
3o
T
E |
R
: PM Hour 1 Scatter Plot 1500-1600
‘ i
i E
e 2
e &
=
=
=
=
§ D)
b, £
e =
£ s Sibpain
§ =
pEamgs IR
i

Individual turn counts GEH & XY scatter plot3 light vehicles & hybrid layer 8 PM Hour 1

May?2025h Status: Finalh
Our refTN4- HAM Calibration and Validation Repoff NAL.docx -36-



Losaion Tunisobpa  Amaun

R RS | PM Hour 2 Scatter Plot 1600-1700

S o BT 4] Siopan

Individual turn counts GEH & XY scatter plots light vehicles 3 hybrid layer 8 PM Hour 2

May?2025h Status: Finalh
Our refTN4- HAM Calibration and Validation Repoff NAL.docx -37-



Losaion Tunisobpa  Amaun

Sipan Lareaizos

S ey

S sasars

Sipan Lereasa

Sipan Lareaizon

S s

sipan Lareaisss

Sipan i

Sipan Lareasion

S ey

Sipan e

Sipan Lereaiar

S ey

S ey

sipan P

Sipan Larsaizes

Sipan Lareaises

6 Queens i S ey
s T S Litasas
i sipan ey
Rty T S ey
L1 S e
SwormRT S it
Do Dre T ) sipan Jooarats
oo T (1) siopan Sonnarans

S0 Gou) LB siopan soomoraa:
52 o) 7 (.0) siopan Loomora
arocton'o s Road LT (C siopan Ieoaress
Comecton o s Road T ©.) siopan soonams:
Comecton o it Road T (C5) sipan Loonor:
512 o 7 0 siopan Loonora
S o BT 4] Siopan Loonoraas

PM Hour 3 Scatter Plot 1700-1800

Individual turn counts GEH & XY scatter plot3 light vehicles & hybrid layer 8 PM Hour 3

May?2025h Status: Finalh

Our refTN4- HAM Calibration and Validation Repoff NAL.docx



Losson Tumsinpae tesioin

KGBIAIOR SH2 C-A T o o
KGBMAIOR SHEAC T o sovm
KGBMAIR SHEAB T o ovm
KGB VAR 5H0_BC T o sovm
(GBMAIOR SHE_F-0 T o sovm
KGBMAIOR i T o sovm
KGB VAR SH_D.F T o sovm
KGBVAIOR 5H_D. T o sovm
_ MemgBokresia pC T o bowm
a Dok o2 T o sovm
£ et BockRe Sz HE T o sovm
H Fo T o sovm
5 En T o sovm
H re T o sovm
o T o sovm
€ T o sovm
er T o sovm
8o T o sovm
B T © sovm
oo T o ovm
oA T o sovm
co T o sovm
ca o o ovm

w s s

s i i em

i s am

o e s
16 g

2 a0 weam
Fa——— ]
e e am

e
8
B
w22 127 e
=
i
€19 - SH2 Northbound Off Ramp - Leftrto Hay Tum 90508334 s nu.
iopatn aor
Sunpan B
: PM Hour 4 Scatter Plot 1800-1900
-
gt 7
.
125Hs8LT Supan s fes
12 SH2 West LT ‘Subpain oo
‘ :
:
§ o
St
R 2
£ se e
=
;

Individual turn counts GEH & XY scatter plot3 light vehicles & hybrid layer 8 PM Hour 4

May?2025h Status: Finalh
Our refTN4- HAM Calibration and Validation Repoff NAL.docx -39-



os O o Gen

FEHH

FHl

YN N 0 0 0 1 R 100 0 A

£

3
gIgsgsReste

I A 0 A A

88888888

FEEF
£

H

Basok

TR o BT S T

MEAE SR NAAREAAARAN SRS RAA AR AR AR AR AR R RN A

P
H

i H
£§8888858E88E0Ek0EEl I3resuEEEEEREEE

Fl

claflauoousonoosnoRelENe| [¥oo#s.
F H

H

AM Hour 1 Scatter Plot 0600-0700

|| o] lehos ol ol sl
neouban =

$uak

By

$4¢

$885F8A0ENEEEEEEEEREERREREEE

H
i

]

88BERTAEE

5 8 o B 8 /B2 o ]85 5 0 8 o 5 8 s 255 o B 8 B o e B e 2 B

BEENARAREEARS AR AR R RN SRR AN AR SRR EAR AN
H

%555 - o8 o o/mo BB o/o 0% 5o o/o/6o/0 5o oloo Bl a

o0
]
o 261
o o
a2
OovsaDmeLT (0] St 10000
ore Sutpan soonareis
Do R (45) Sutpan soonarsis
2 LT A Sutpan 600
2 oun ThuB0) Sutpan 2600
2 oun BT iy sosnaraan
onto ot o LT () St sesnoraso
Comoctonto bt Rosd T ©4) St o
recon o bt Read RT (©-0) St sosnamas2
2 o) LT (0] St wusooraar
52 o Treu ) St Lusnarnis
iz o 1

Individual turn counts GEH & XY scatter plod heavy vehicles 8 hybrid layer 8 AM Hour 1

May?2025h Status: Finalh
Our refTN4- HAM Calibration and Validation Repoff NAL.docx -40-



¥
$8BEEEEEECEREERERLE

a
-

o

a

H
S

KSokneBuboofof

N

u
1

BrooBooNano
8888588888880

2%

CMARARBAAARAANA RS
§ g
2 §I

Yoo
e

H

H

5
H

dedoZe

BNNEE
8ol

10”552 oo Of Ramp - Lttt oy T f

EE88EEREEEREEEE

2

TR o BT S T

= BonnnBosys.l [

5ok kBt o u i et e o R b

" 5 2es n

$ EiH S84 §
28858 558E8BEEEE

Ko/ B3 o/ 0/0 58 5lum olu s oloio e o m S o S Bl

H

ofo</x/o!

AM Hour 2 Scatter Plot 0700-0800

H
§ES888EEEREEELE

5 5] 2| Bl
2 0

Hus

282

i
H

.
-
H

8885888BRE BR

BuoNohoocost

$iBusanibeoonsBE
g 3
Ty

oo 8o ln s oon.TE

328
5888885885858

cooosoossoaaEENEEE Ao SN ERuuotEtoatontorooas N5 Ee

5 ow s
9 am 18
1o o s

LEREAEERunmrwBE e ook oftooc8Ecoton oaoroNaBaEERELEEY

2 T (01 Stpan e

Individual turn counts GEH & XY scatter plotd heavy vehicles 8 hybrid layer 8 AM Hour 2

May?2025h Status: Finalh
Our refTN4- HAM Calibration and Validation Repoff NAL.docx -41-



v wad On o cen

8858EEERERENYEEEE:

s
=
34
o
B o a5 o
7w n el
ER T
2o a2 am
w o m o e
5 5 o o 2s
B w s g
R ]
- |
FC ]
P
IR
F
50 a1 o
ez 4 eniizg
ER R
R T ]
L ——— ]
PR ]
I — ]
19”542 Nortonurd Of Ramp- Lt iy Tum wwem a6 m w nwan
e % w2 el
TR o BT S ]
Stpan voees % s o aWew
St P R ]
St v s 1 e st
St vowos 71 o 7 uvdee
St B T R R
St 1 R —— ]
Supan FR—— ]
Sutpan w2 e s
Sutpan FR ]
Supan PR ]
Supan B s ar wg am
Sutpan s o s owam
Supan R ]
Sutpan B s s e oam
Supan 2 o 2 owam
Supan R —— ]
Supan Fa——— ]
Stpan R —— ]
S I —— ]
Sutpan R
St o o oo am
St FR -]
S ]
Sutpan 2o 2 aouam
supain 5 om u el e
St I ]
pry FER ]
St 1o o o4 am
St PR ]
pry 52 s s
St »om o wam
Supan R
ey 3o 3 owam =
Supan D7 oow 2w
Supan R
Sutpan 50 5 owam
Supan 5o 3 owam
Supan CR—— ]
Sutpan 5 o o oe am
Sutpan 0= o e s
Sutpan R
S S 1 s swoam
Stpan W6 e sas
Sutpan w3 . e em
St ER—— ]
Stpan CR —— ]
S ER——t ]
Sutpan
S
Sutpan Fa—— |
St 6 m  » s oaw
St
St
St PR
priy R -]
Supan o 0 oo am
Sutpan 50 s owam
Supan R — ]
Sutpan 2 o 2 oaam
Sutpan woow 2w as
Sutpan P —— ]
Supan 52w eweam
Sutpan 2o 2 owam
Sutpan sz w sedoam
Supan 0 o o o
Sutpan - 21
Stpan - 13
S CR— 26
Stpan L in
Stpan ER—
St F—
S F—
Supan R
Sutpan w » s
St - 7
St FER— o
St - 7
St F—] 7
St F— i
Supan » s i
Supan E— o5
Sutpan s s s
Supan 5 = s
Sutpan F— o
Supan R o
Sutpan - o0
Sutpan Fi—1
Sutpan -
Supan = w
Supan -
S -
Sutpan P
Sutpan [
St FR—
S F—"
S -1
Sutpan F—
supain -
Stpan F—
Stpat F—
St - 22
St R
St P om
Supan " e
ey - 2
Supan 2 o om
Supan w = ix
Supan PR oo
Sutpan R 5%
Sutpan o = el
Supan -1 10
Sutpan -
Sutpan 2 =» 13
S B a2
Stpan 01
Stpan R
St [
Sutpan -
Stpan -1
Sutpan -
S -1
Sipain -
Stpan -
St -1
St g
2 T (01 Supan s o1 vswm

Individual turn counts GEH & XY scatter plotd heavy vehicles 8 hybrid layer 8 AM Hour 3

May?2025h Status: Finalh
Our refTN4- HAM Calibration and Validation Repoff NAL.docx -42 -



o wai O o Gen

O
5 = 200

2
8¥C3E8pEBEEEEREE08EREENERYRREEESE

£
&

R

b

&

H
B

i o 1811 32 812 2 5 5 o [ o 2 3 B . 0 B B B 1 o B o 8
Y TMEERE 0 000 A 0 108

"
£E83EEELREEEEEEEREE [283EEUERERRES

TR o BT E———
2 SteetEat o oo sowm
2 vt ot BT F— 54
2 stoet st T a5 o g
2hon steetvis 1 FIR — -
2hon steecvist BT IR S
214 s vt Th I
20t LT IR
it o -]
i o s PR ]
i SovenL T AR ]
g Sven FI —— ]
et Sover T FR—— ]
Rt Eat 1T FEC——T ]
b Ea BT W ued 2
e Ent T [ —— ]
Ao WeaLT ER R ]
bt e T o o oo am
o Wea R —— ]
3 St Eat LT P —— ]
344 st East i m o on s i am
o St vt T TR
54 s st T PR ] o
3¥ige Ces LT I
5 Kogs e PR —T ]
aFamay oL TR ]
AFaiay RormRT R ]
ArinSweetEas LT I —— ]
A Fion vt Exs BT PR ——- ]
Ao St vt T ]
Hgn oo vt LT F —— ]
Arionsrmet vies BT o o a0 e oe
o oot view Ty R —— ]
& Ea it o Souh LT PR ]
 Eaton 4 o Svth AT “ o ool e
e uom s amom
7 Weton BT 5o 3w
1 R ik T Tom 5w oam
Rk oo P ——
R P o Ty - i
ik Ranh T IR
8 Senien ponLT B0 a5 omd
s gueen - E2 ]
& Queera s =m0 odom
SwonmT R —— ]
Swonmir i o —— ]
OovsaDmeLT (0] St 10000
ore Sutpan soonareis
Do R (45) Sutpan soonarsis
2 LT A Sutpan 600
2 oun ThuB0) Sutpan 2600
2 oun BT iy sosnaraan
o bt RoadLT (C8) St sesnoraso
Comoctonto bt Rosd T ©4) St o
recon o bt Read RT (©-0) St sosnamas2
2 o) LT (0] St wusooraar
52 o Treu ) St Lusnarnis
iz o 1

Individual turn counts GEH & XY scatter plotd heavy vehicles 8 hybrid layer 8 AM Hour 4

May?2025h Status: Finalh
Our refTN4- HAM Calibration and Validation Repoff NAL.docx -43 -



s O o Gen

FEEHEH

e

¢

R

A

2
H

EESSERNEEEEE

g388¢

TR o BT S T

el e Bl B 8 | (8188 /5B 5 5 o 5 0 e 2 0 0 o 1 B 2 m 2 o o o /830 82 0 0 o B 2 o Bl ol

IP Hour 1 Scatter Plot 1000-1100

H
$883NEEAGCEER EEEEEEE0EL58E E0R3UENEEEEEREEEEE! [sREEuEREREREEREE

PR
H
HEHH

PIMREIR I

g88bEEEE

g2

BN B o b e on oS Enneontorooul§E

RPN
H
i3cE88BEEREE

St
Sutpan
Sutpan
Sutpan
Sutpan
2 oun BT iy sosnaraan
St
St
St
iy
St

Individual turn counts GEH & XY scatter plotd heavy vehicles 8 hybrid layer 8 IP Hour 1

May?2025h Status: Finalh
Our refTN4- HAM Calibration and Validation Repoff NAL.docx

- 44 -



cavon Towsipen  AMS o e Fe-J
KGBNAOR.2 C-A Tum [ —— ]
im0 a0
ERe—re
o o
ERT
PR —— ]
B o a9 o
Z w5
5o
o o osowo | am
R
I S
I
E
DI
e @ s ood 20
R —— ]
PR —— ]
I ——c ]
10”552 oo Of Ramp - Lttt oy T wwem 2 2 5 aowom
e % % o ol om
TR o BT S ]
1014 o T St vowem @z a0 zedam
300 -t o T St e m w2 ndom
1001 Ramp Expanc RT St v o s oo am
10 sttt Roa Sutpan uowosr s o s uveee
10 Ecplanade - O T St e 05w w aedam
2 SteetEat LT Supan e 2o 2 ouam
2 vt ot BT Supan wmeos 5 0 5 o4 6@
2 stoet st T Sutpan weos w0 i od 6@
2hon teetvist LT Sutpan oo 422 s am
2hon steecvist BT Supan wesoi 21 1 s am
214 s v i Supan e 18 4 2 oseam
20t LT Sman wess. 21 1 s am
2etngom T Supan ieees 6 3 3 sou da
£ tiog o Sutpan Mmeew 25 0 wouam
£ prtora SaanLT Supan isew 30 3 0w om
2prnra soun T Supan s 1 o1 oowom
£ ptora o T Sapan R R ]
g o Stpan T TR
it o Stpan v 6 1 7w ae
i o s S it -]
i SovenL T St it S B ]
g Sven St uowes 3 o 3 aoa e
et Sover T S i -]
Rt Eat 1T e uecs o o o soun | oe
b Ea BT Sipan s 0w uow e
e Ent T St umees o 4 2 o ow
Ao WeaLT Stpan uowess s n o el e
bt e T St s o o osowm| e
bt Wea St B S ]
3 St Eat LT Supan mesor 5 1 4 odam
344 st East i St e w w1 waas
i Stoetvist e Supan L 1 n 4 o ea
54 s st T ey Lol 1 0 1 oaam
3¥ige Ces LT Supan s o s wodam
5 Kogs e Supan w1 1 b ow e
admansisountT Sutpan Leeer 4 o 4 oaom
4Dan st Soun T Erey M 3 0 3 oowam
A0manstsoun T Supan i ® 9 ® s am
aFamay oL Sutpan w7 o 2 swaiam
AFamay o i Sutpan e 4w u wow d@
AFamay narn gt e T I
ArinSweetEas LT S it P
A Fion vt Exs BT Stpan FrET TR T ST ]
1 Hgn stoo st e S w4 a7 as
Hgn oo vt LT St uesan @2 0 e am
Arionsrmet vies BT S w5 o o0 a0
o oot view Ty S v w3 a0 mdas
Siimfont e St ey
S1imfond et Sipan prieey
& Ea it o Souh LT Stpan s 3 3 a0
 Eaton 4 o Svth AT St wws @ m s aedoam
S Eain bt Road LT Sutpan e
S Exsi bt Road £ i Sutpan iy
i Supan eew % % o o4 om
L aaT Supan weso. ¢ m  m uodam
1 Supan Lot 10 4 ouom
12 anocPak LT ey Lot 40 4 oouam
12 ianor ey Letauss o o osowo | am
12 anoc ko Sutpan Lot 1 o 4 0w am
125 Sutpan B ]
12 s vist T Sutpan B T
12 s vist oy Supan w515 g am
szt Sutpan Maui 4 o 4 oowam
iy prey a0, % s ooa e
1252 vy Supan B T T |
Twannen Stpan W o 4 s ol 19
Tt et T St W w @ a2 o2
T e e L1 S Lo 6 0 o e
T W e T St e T

88EEYBREERE

2

58585888 ERkEREEYEE

2 T (01 Stpan e

Individual turn counts GEH & XY scatter plotd heavy vehicles 3 hybrid layer 8 IP Hour 2

May?2025h Status: Finalh
Our refTN4- HAM Calibration and Validation Repoff NAL.docx -45-



Locaion Tomsipen  Aman

o ot cen

' (V) ot i s R (5) T
oo Guens 1 (ST Tun

12 ot 1 (o) it o e Tum
2. Waedoo R (Ea) - g 0 Comuad < T
2. Waioo R Eas) - Tto W

i Waeoo i (£ Lt o Comal 1 Tum
13 g R e Lo Comual St Tum
(13 e R (e Tt K R €
13 Comnt 51 Rt K R i) Tum
13 Comunt - Lt il ks R s Tum
13 e R s ot g R (i

11 g R B - i 10 Comat 1 Tum

EEFEEH AN E S S R R S e PR R PR R R b R

a1 2oy Twu s Gou Tum

G215 (o Let o Ferpsonr Tum

a1’ S s TS o) Tum

o Ferpson': - R o SH2 oy Tum R 5

o152 ooy it o FessonDr Tum gwem a7

Coa”Forusn - Lot o S5 v R

19”542 Nortonurd Of Ramp- Lt iy Tum e n w7

TR o BT S E——
Stpan I —
St x  m o and
St s m a aed
St PR
St o e
St FIC .
Supan P
Sutpan 5o s v
Sutpan I
Supan [ — Y
Supan R
Sutpan s 1 2 o
Supan A -
Sutpan oon 2w
Supan o oo sowm
Supan 2o 2w
Supan I
Stpan ©a w o
S EI T
Sutpan FEI
St 2 o 3 aom
St 5o 3w
S I ——
Sutpan 2 s 4 o
supain Tom m o
St P S
pry FER -
St o o oo
St I S
pry © 1 s owd
St PO
Supan 2 m a awe
ey FI . =
Supan 0w b uwe
Supan o1 o
Sutpan R
Supan 2o 2 ow
Supan m m o
Sutpan R
Sutpan 5 m = we
Sutpan ET— ]
S FI
Stpan - o2
Sutpan i —— ]
St FR -]
St F— o040
Sutpan FR -t
Sutpan
S
Sutpan 3 3 0@
St m om0 ad am
St
St
St = om e e
priy ER T
Supan 10 owam
Sutpan PR
Supan P ]
Sutpan I —— ]
Sutpan CR ]
Sutpan R ——— |
Supan FE ]
Sutpan o o osown om
Sutpan wm o as
Supan o o osown
Sutpan I
Stpan E — o8
S 2o 2
Stpan FE R "
St I —
St I
S EI " 20
Supan [ — 22
Sutpan O
St FE "
St R
St R —
St O —
St - Yo
Supan P I
Supan R i
Sutpan » an
Supan - 22
Sutpan - o0
Supan - o
Sutpan - o0
Sutpan FI— o
Sutpan -
Supan s a1
Supan Fa—
S -
Sutpan P
Sutpan C—
Sutpan -
S C—
Stpan R
Sutpan P
supain -
Stpan P 14
Stpat —
St o » 20
St uoom o
St IR ¢ om
Supan woom o segan
ey R
Supan o o ovown | am
Supan R ——— ]
Supan - o
Sutpan B o o0
Sutpan - a1
Supan z = 2
Sutpan - 1s
Sutpan R 1s
S B a2
Stpan C—
Stpan -
St R
Sutpan -
Stpan 0w
Sutpan -
S -1
Sipain -
Stpan -
St -
St -

2 T (01 Supan e oo

Individual turn counts GEH & XY scatter plotd heavy vehicles 8 hybrid layer 8IP Hour 3

May?2025h Status: Finalh
Our refTN4- HAM Calibration and Validation Repoff NAL.docx -46 -



o wan On o Gen

ronBooBunonsat
PEEEEH R

Sokoonnumnul
£gssgugesss E

zloofolelo)o| |l

SRR PR

TR o BT

5luloflalln| o]

IP Hour 4 Scatter Plot 1300-1400

alE8lojolo|~/ /5ol

§88888543E23E5ER0ERbEREEER2NRLEEE5808888EE B8 SO0 ECUsEEpOEEENEEEEE0EE088E0EEE0E80E888REEnRE| 2882885 oREREEEREsE

gs88

SEEEEELBEEEE

53858 0c5ctbudBon

i
H

Individual turn counts GEH & XY scatter plotd heavy vehicles 8 hybrid layer 8IP Hour 4

May?2025h Status: Finalh
Our refTN4- HAM Calibration and Validation Repoff NAL.docx -47 -



o wan O mon Gen

—— |
—— |
e |
|
|
—— |
—— |
—— |
S |
—— |
e |
————
(e —— |
pmmeiey E— |
s —— |
e —— |
T fE—— |
iy —— |
e |
e —— |
T ——— |
e A PM Hour 1 Scatter Plot 1500-1600
cie —— |
nEm —— |
a=ts = H
- &=
e =
B =
E =
e =
e = =
ey Em
Comommaee,  am e
R = I
Py = =
B =
L

Individual turn counts GEH & XY scatter plotd heavy vehicles 8 hybrid layer 8 PM Hour 1

May?2025h Status: Finalh
Our refTN4- HAM Calibration and Validation Repoff NAL.docx -48 -



cavon Tosipen A - e
KGBNAOR.2 C-A Tum sz 0 oa e 8
Tiam i as
60w e 23
ERe—mr
o " sowmr
R
2 e ed a8
B sou
B0 a5 g
IR R
IR .
sz 3 o
a3 oow
FI R
-]
R——— ]
I ]
oo oo am
A ]
P —— ]
P —— ]
[T ]
50 a1 vk oe
PR
PR —— ]
PR ]
5w ol as
FRREa—— ]
FE— E—— ]
o o oo | am
o oo om
19”542 Nortonurd Of Ramp- Lt iy Tum wwem 2w aomas
e % 5w ow 6w
TR o BT S ]
Stpan uoees B n o e ea
St uoes 1 n o asdas
St ueoss @ s oA
St wowosr 1 o o uovdee
St P N ]
St a7 PR —— ]
Supan wmeos 3 o 3 o4 am
Sutpan wmeas 4 5 ew 3@
Sutpan wmeso. 4 2 2 swam
Supan Lo s 3 2 moa a8
Supan Lot s 1 4 osaam
Sutpan weess. 1o 1 owam
Supan Leees &4 o odam
Sutpan Meex 44 o oo om
Supan Memsew 1o 4 0w om
Supan s 101 oowom
Supan lem  : 7 s zod am
Stpan R T R
S uees 5 on s xne a0
Sutpan v 77 0 o
St friet S S T ]
St uees 1 o a1 ma e
S voeems 781 uedem
Sutpan it o T ]
supain uoeos s b ovd s
S uowes 4 s 1 el om
pry uowoss & a0 svd ez
St uowes 1 o a1 uveee
St o & 8 6 sou 2w
pry wmesor & 1 s aw 2
St B TR T |
Supan L % m 7w s
ey Lo 0 o oo am
Supan s 3o o woa 2
Supan Lo o3 2 wown| ox
Sutpan w2 o 2 oaam
Supan M 3 o 3 oowam
Supan Lo w0 s m ewd am -
Sutpan et 4 @ o osaam
Sutpan e 6 . e am
Sutpan W m s e sa
Sutpan W 62 2 sedoa
Stpan T S T
Sutpan it TR
St w1 s e su
S ueez 4 o 4 uodee
S s 5w 2 il 0%
Sutpan ey
S ey
Sutpan s 2 ]
pr wees a4 o o oe
St e
St iy
St oeen  ® o a owe 6w
priy o, m w1 veam
Supan Soeeues 10 1 o am
Sutpan s 0 o o owo | am
Supan ieteus, 2 o 2 ioaom
Sutpan wsuoi 1 o 1 ooaam
Sutpan Lk @ 8w am
Sutpan Mmeew 20 2 oo om
Supan leer s 41 s
Sutpan M 0 o osown | am
Sutpan Aot w2 e
Supan s 202 ow
Sutpan s 6 5 0o
Stpan O T
S e S T
St L 1 3
St et ©
St et H
S Tt 1 2
Supan e o ; 25
Sutpan voses. 1 i
S R “ vs
St s 1 i i
St e Fy
St wmear 1 © 2
St e ] ) a0
Supan e b} 9
Supan B ] o in
Sutpan e — b 2
Supan e 1 o3
Sutpan s 1 ) om
Supan e o o
Sutpan e o o0
Sutpan B
Sutpan e o
Supan i 3
Supan it — 3
S e o b
Sutpan Frit 1)
S i R o
St et 2
S i R i
S s 10 2
St i 3
supain e R o
Stpan s 3 a
Stpat e o o
pr e 10 o
St wmeis. 5 B
St e i
Supan ey o o
ey ] 7 Ya
Supan e — o o
Supan ] o5
Supan et e o
Sutpan T a a2
Sutpan st 2 H 0%
Supan . 3
Sutpan ] = 1s
Sutpan w13 i
S it 5
Stpan o o
Stpan o
St o
Sutpan o
Stpan o
Sutpan o
S o
Sipain o
Stpan o
St o
St o
2 T (01 Stpan L o

Individual turn counts GEH & XY scatter plotd heavy vehicles 8 hybrid layer 8 PM Hour 2

May?2025h Status: Finalh
Our refTN4- HAM Calibration and Validation Repoff NAL.docx -49-



| PM Hour 3 Scatter Plot 1700-1800

SEEEBEESERE

EaEREBEENES

ololo|olo /ol ool /5% o/l o| ] 5]|o 85| oot e ol o] lo] |l o o] 25151 5o 58 10 ] o | o ol

o BT B B ol B Y 0| B o 2 /B B o o 8 2 o o B0 o o 6 8

2 T (01 Stpan e

Individual turn counts GEH & XY scatter plotd heavy vehicles 8 hybrid layer 8 PM Hour 3

May?2025h Status: Finalh
Our refTN4- HAM Calibration and Validation Repoff NAL.docx

-50 -



og O o Gen

258888

88588EE

88888888

5]l oo b ool ol

ol o]l o s o o] o o] o] oo ]l sl

FEEEH
25886E8EEREEEE

TR o BT S T

Bovanntabamol o
Mo
88E8888888k

3888%

oftla|s]elole|mlolols

PM Hour 4 Scatter Plot 1800-1900

el oo

H
S88EESEEUGREBEEREEE

88

§8858888R2

£

S8BELEEEEREEREE

-

S 20 0 A 1 A 0 0 A

|5l o ]|/ oo ool oo o] 5] ]

]
-]
OovsaDmeLT (0] St 10000
ore Sutpan soonareis
Do R (45) Sutpan soonarsis
2 LT A Sutpan 600
2 oun ThuB0) Sutpan 2600
2 oun BT iy sosnaraan
onto ot o LT () St sesnoraso
Comoctonto bt Rosd T ©4) St o
recon o bt Read RT (©-0) St sosnamas2
2 o) LT (0] St wusooraar
52 o Treu ) St Lusnarnis
iz o 1

Individual turn counts GEH & XY scatter plotd heavy vehicles 8 hybrid layer 8 PM Hour 4

May?2025h Status: Finalh
Our refTN4- HAM Calibration and Validation Repoff NAL.docx -51-



Appendix B

Travel Time Profile Comparisons

The following figures show therofile of travel time against the
distance for each route ofhe middle 2hour peak.
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