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Background

Introduction

As specialist consultant to Ringway Jacobs, the framework provider to Essex County
Council (ECC), Jacobs developed the Basildon Town Centre VISSIM Model
(BTCVM) in 2017 to assess the impact of proposed highway changes outlined in the
Basildon Town Centre Masterplan (2016). In 2020, Jacobs also developed the
Enhanced Essex Countywide Model (EECSM) to provide ECC with a tool to
understand how people travel strategically within the region and how this might
change with future growth and as major transport schemes are implemented. It has a
base year of 2019 and covers the whole of the South Essex Region.

Jacobs has since been commissioned by ECC to update the existing VISSIM base
model to 2019 flow and traffic condition and develop two modelling forecast
scenarios using the BTCVM, to help identify the impacts of proposed revisions to the
highway network in Basildon Town Centre and provide outputs thereon.

Study Area

Basildon town centre is situated approximately one mile from the A127 Southend
Arterial Road and A13 London Road - both routes are key connectors to London and
the M25. The study area is primarily made up of the following key routes - A1321
Broadmayne, A176 Nethermayne, Southernhay, and Cherrydown East. Basildon rail
station is situated to the south of the town centre, approximately five minutes on foot
from Basildon bus station. The extent of the town centre model is illustrated in Figure
1.1 below.
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Figure 1.1: Model network extent

Modelling Approach

Three 2019 base year Basildon Town Centre models have been developed, using
PTV’s VISSIM micro simulation software (version 20), for the weekday AM and PM
and Saturday peak periods respectively. The models represent an average term time
weekday in 2019, the peak hours for each model are as follows:

e AM 08:00-09:00
e PM17:00-18:00
e Saturday 12:00-13:00

Each peak hour model includes a 30 minute warm up and cool down period.

VISSIM models each vehicle individually, including driver behaviour characteristics,
and provides a visual representation of the interaction between vehicles, assisting in
the assessment of the road network operation and model calibration.

Report structure

The remaining sections in this report summarise the data used, and work carried out
to produce, calibrate and validate the base model.

2. Traffic Data Analysis — This section outlines the traffic count and journey
time data used to build, calibrate and validate the model including their source
and collection information.
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3. Model Calibration — The model calibration section describes the method

used to build the model and the process that was undertaken to calibrate it.

4. Model Validation — The model validation section outlines the validation
process and validation results. It also addresses the model error logs and
other modelling issues.

5. Summary — Summarises the suitability of the model for its purpose based
on the validation results.

Appendix A — Includes the full list of traffic flow calibration results.

Appendix B — Includes the full list of Journey time validation results
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Data Counts

This section covers the new and existing traffic count data used in this project. The
new traffic counts were used to uplift the existing matrices from the 2016-based
BTCVM, as well as to calibrate and validate the 2019 BTCVM. COVID hindered the
collection of up to date traffic surveys, therefore, with the exception of 4 counts
collected before 16" March 2020, all of the traffic data was gathered in 2019 and
before, as shown in Table 2.1.

Where available, data has been obtained for neutral weekdays (in AM and PM
models) and neutral months. This means that only data collected on Tuesday to
Thursday in the months of March, April, May and September have been used, and
dates outside of term time, weeks containing a Bank holiday, and the Thursday
preceding a Bank holiday were excluded from analysis in these instances. This is in
line with TAG Unit M1.2 Section 3.3.

Site ID Site Type Date
A176 Upper Mayne (S of A1235) Automatic Traffic
20110-30 BASILDON Count (ATC) MAR 2020
A176 Nether Mayne + Roundacre Manual junction
18179-01 BASILDON turning count (JCT) MAR 2018
20118-01 Roundacre + Station Way BASILDON JCT MAR 2020
Southernhay + Cherrydown East
20118-02 BASILDON JCT MAR 2020
Cherrydown East + Ashdon Way
20118-04 BASILDON JCT MAR 2020
Manual Link Count
18121-68 A1321 Broadmayne (E) BASILDON (LNK) APR 2018
161480102 A176 Upper Mayne BASILDON LNK MAY 2016
161481819 B1007 Laindon Link BASILDON LNK MAY 2016
161480809 A1321 Broadmayne BASILDON LNK MAY 2016

Table 2.1: New Survey Counts

Traffic count data has been used in the model to adjust base year matrices and
network parameters (calibration), as well as to provide independent comparisons of
the model against observed traffic data. The sections below describe the locations of
counts used for each of these purposes. The 2016 base year matrices have been
uplifted using the growth factor calculated by the new survey data collected between
2018-2020 and existing survey data collected in year 2016. The locations of both the
new and existing traffic counts are displayed in Figure 2.1 below.
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Figure 2.1: Basildon Count Locations

There is only one new survey count for Saturday, which is site 20110-30. The
growth factor for Saturday demand is calculated by averaging the AM and PM peak
due to the lack of Saturday data.

Automatic Traffic Counts (ATCs)

ATCs are counts where flows are compiled automatically without constant human
supervision. This allows for counts which are collected continuously over a period of
one or two weeks, providing a more reliable estimate of average flow.

The counts which are referred to as ATCs for the data in this model use two
pneumatic tubes laid across the road to count traffic flows and to detect the direction
in which the traffic is travelling. ATC data was collected for A176 Upper Mayne for
the week commencing 14" March 2020.

Link Counts

Manual classified Link counts, which contrary to ATC are collected by manual rather
than automatic means, were also collected over a 13-hr period at A1321
Broadmayne on 25" April 2018.

Junction Turning Counts (JTCs)
JTCs are manually collected surveys of turning movements at junctions. For this
study, they were provided by ECC for 4 of the junctions in the Basildon model study
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area. The data collection was undertaken during a 13-hr period from 06:00 to 19:00.
Junction turning count data was collected for A176/Southernhay roundabout on the

28" March 2018 and for Roundacre/Station Way, Cherrydown East/Ashdown Way
and Cherrydown East/Southernhay on 4" March 2020.

Journey Time Data

The journey time data for the model validation were provided by ECC. The data was
extracted from the available Teletrac Data (the latest available for each time peak):

- AM: 2019
- PM: 2019
- Saturday: 2017 & 2019

The data was aggregated into journey time routes through the area covered by the
modelled network for journey time validation. The routes used for journey time
validation are listed in Table 2.2 and illustrated in Figure 2.2 below.

2019 journey time data was not available for all routes in the Saturday peak and
therefore in the absence of 2019 data, 2017 was used. The routes that use 2017
journey time data for validation are Route 3 westbound, Route 4 northbound and
Route 5.

Route Colour ‘ Road/s

Route 1 Red A1321 - B1007

Route 2 Dark Blue Al76 - A1321

Route 3 Black B1007 - Southernhay

Route 4 SB Purple A1321 - Clay Hill Road

Route 4 NB Dark Green Clay Hill Road - A1321

Route 5 Light Green Clay Hill Road - Nether Mayne

Table 2.2: New Journey Time Routes

A~
RINGWAY S
9 JACOBS =

integrated expertise Essex County Council



Basildon Town Centre Modelling

Local Model Validation Report

Essex
Highways

0 250 500 m -

- )
| OMS Standard . %

Legend

+| IT Routes

= Route 1
== Route 2
== Route 3
== Route 4 NB
=== Route 4 SB
s Route 5

Figure 2.2: Journey Time validation Routes

10

RINGWAY
2 RINSMY

integrated expertise

A=
A=y
A=y

Essex County Council



Basildon T Centre Modelli ESSﬁX
asildon Town Centre Modelling Hi W&?
Local Model Validation Report g y

Model Calibration

Network Data

An analysis of all observed traffic volume was undertaken to determine the hour with
the busiest total traffic flows for each peak period. The analysis showed that the
busiest hours are 08:00 to 09:00 for the weekday AM peak, 17:00-18:00 for the
weekday PM peak and 12:00 to 13:00 for the Saturday peak. Therefore, these are
the peak hours used in the model development. Derivation of model peak hours are
shown in table 3.1 and table 3.2 below.

Table 3.1: AM/PM Peak Hour Analysis

Hour starting Total flows Peak hour
06:00:00 5127

07:00:00 9090

08:00:00 11439 AM
09:00:00 9514

10:00:00 8867

11:00:00 9418

12:00:00 10027

13:00:00 10847

14:00:00 12029

15:00:00 12723

16:00:00 12689

17:00:00 13553 PM
18:00:00 11924

Table 3.2: Saturday Peak Hour Analysis

Hour starting Total flows Peak hour
10:00:00 2568

11:00:00 2762

12:00:00 3014 Saturday
13:00:00 2918

14:00:00 2858

15:00:00 2716

Three models have been set up, covering the AM peak, the PM peak and the
Saturday peak. Each model has a duration of 7200 seconds (two hours). This
includes a 3600 seconds model hour and a 1800 second (30 minutes) warm up and
cool down period.
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The model times are as follows:

e AM Peak: 7:30 to 9:30 (modelled peak hour: 8:00-9:00)
e PM Peak: 16:30 to 18:30 (modelled peak hour: 17:00-18:00)
e Saturday Peak: 11:30 to 13:30 (modelled peak hour: 12:00-13:00)

Link Structure

Link structure, including link lengths, connector turning movements, bus lanes and
bus stop locations have been coded using OS base data and aerial photography.

During the process of updating the 2019 BTCVM link structure, an additional zone
was coded into the model. With available 2020 survey data for the Cherrydown East
/ Ashdon Way/ Station Way Junctions, it was possible to determine the flow going in
to and out of the Basildon Station Short Stay Car Park, so this was added to the
model as a new zone.

As part of the modelling scope Jacobs proposed to review if the inclusion of the
Basildon town centre service roads within the 2019 BTCVM is needed. The service
roads can be seen in Figure 3.1. Upon review of the model it was concluded that
vehicle flow on these roads would be small and therefore have little impact on the
performance of the model. Furthermore, there are zones in the model that cover the
service road entrance points into the network and any flow produced, would be
accounted for within the pre-defined zones. Therefore, the decision was made to not
model the service roads within the network, as this would not be needed in order to
fully assess the impacts of the changes to the town centre road layout in the future.

oy gipuse =" Lt g

—  Sapdcing routes

—  Bwating cycle route

--  Proposed cycle route
Transport hub
Grean open space

[0 Baslidon Town Centre
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|
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Figure 3.1 Service Roads within Basildon Town Centre
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Reduced Speed Area and Desired Speed Decisions

Basildon Town Centre Modelling

Reduced speed areas have been set up on all turning movements and circulatories
at roundabouts, with tighter turns having lower reduced speed values.

At many of the signalised junctions throughout the model, entry arms have been
coded with reduced speed areas. This is to reflect the reduction in speed that is
typically experienced by traffic approaching a signalised junction.

Desired Speed decisions have been used to set desired speeds on entry to the
network and where there is a change in the posted speed limit. Within the network
these range from 20-50mph.

Give Way Junctions

Priority rules have been used where one traffic movement has to give way to another
traffic movement, including most give ways onto roundabouts.

Priority rules have also been added at the A1321/Linkway junction, A1321/Great
Oaks junction in the AM and PM peak models and A1321/Southernhay junction in
the Saturday peak model. This is to ensure traffic does not block the junctions on the
A1321.

At roundabouts, gap times and clearance for buses and HGV'’s are slightly higher
compared with cars. This reflects the fact that large vehicles require more time to
enter the roundabout and therefore have to accept larger gaps than a car would.

For dual lane roundabouts, the priority rules have been offset and adjustments made
to the inside lane’s gap time and clearance to account for additional time and space
required to cross into the inside lane.

Conflict areas have been applied to some junctions and roundabouts in order to
define the rights of way for areas of the model where there are fewer conflicting
flows. Conflict areas have also been applied to the exit of bus stop lay-bys.

Signal Timings

Most signal-controlled sites in the model have been coded using VISSIM Vehicle
Actuated Programming (VAP). VAP allows for demand dependency and vehicle
actuation (VA) to be accurately modelled. Logic used within the VAP programming
has remained unchanged from the existing 2016-based BTCVM.

For VA junctions, detectors were setup on the approaches to a junction. The
detectors call and extend a traffic signal stage up until a pre-set maximum value if
there is a demand for that stage. The VAP then programs the signals to move to the
next stage. If demand for the stage ends before the stage pre-set time is reached,
then the junction will immediately move to the next stage.
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For pedestrian crossings, the pedestrian stage has been configured as demand
dependent and is activated when a pedestrian passes over a detector. The
pedestrian volumes remain the same as in the 2016-based existing model.

Basildon Town Centre Modelling

The signal on the B1007 Laindon Link has remained coded as fixed time signal as
found in the 2017 BTCVM. This means they have a set cycle time and are not
demand dependent.

All signal timings across AM, PM and Saturday 2019 base models remain the same
as used in the 2016 BTC VISSIM base model.

Demand Development

The AM and PM peak demand were developed using growth factors produced from
a comparison between the approximate 2019 observed data (See Section 2) and
2016 observed data. Growth factors were calculated separately for each peak at 17
locations, for both directions. An additional general growth factor was also produced
for each time peak. For details of the development of the demand in the original
2016 model, the previous LMVR should be consulted. This has been added to
Appendix C.

Due to a lack of available observed data for the Saturday peak, a general growth
factor was calculated by averaging the AM and PM general factors.

The calculated growth factors were then applied to the 2016 BTCVM matrix trip
ends. For modelled zones corresponding to a location where 2016 and 2019
observed data were available, the specific growth factor calculated from those
observations was applied. For modelled zones where new count data was not
available, the general growth factor (i.e. that calculated from all the count data as a
whole) was applied. The AM, PM and Saturday matrices from the 2016 model were
furnessed (i.e. factored) to represent the appropriate level of growth from 2016.

The newly furnessed 2019 AM and PM matrices were further adjusted to ensure they
accurately represent realistic traffic patterns in the network according to the
observed turning counts. As there was no available Saturday observed data, no
adjustments have been made to the Saturday matrix.

The matrix is inputted into the BTCVM in 15-minute intervals. The 2019 matrices
were proportionated into 15-minute matrices based on 2016 15-minute matrix
proportions. The same process was applied to the warm up and cool down 15-
minute matrices.

Each 15-minutes matrix was then further proportioned into a separate ‘heavy’ and
‘light’ vehicle matrix, based on the equivalent 2016 15-minute matrix vehicle split.
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Traffic Assignment

The BTCVM contains a number of route options for vehicles travelling between a
given origin and destination. Therefore, the traffic is assigned using ‘dynamic
assignment’. Dynamic assignment allows traffic to choose their preferred route at the
time they enter the simulation. The route choice of each vehicle is based on the
“cost” of all accessible options; distance and travel time are the most important
factors in determining cost.

Bus routes have been coded separately from general traffic. Bus routes were coded
using the VISSIM public transport lines feature, with a public transport line set up for
each bus route. Bus route and frequency information was derived from bus timetable
information that is publicly available on the internet.

For all bus routes and bus stops, a dwell time of 12 seconds with a 6 second
standard deviation has been modelled.

Convergence

Convergence is determined by the level of stability of the model whereby trip routing
does not change significantly between iterations of the same model. Before any
results from a traffic model are used to influence a decision, it should be confirmed
that the model has reached an acceptable level of stability.

A high level of convergence for the highway assignment is particularly important,
because inadequate convergence is likely to result in unstable and unreliable
forecasts and assessments of user benefits associated with the scheme.

According to Transport for London (TfL) Traffic Modelling Guidelines on VISSIM
modelling, convergence is be deemed to have been satisfactorily achieved when the
following criteria have been met over the modelled peak hour:

e 95% of all path traffic volumes change by less than 5% for at least four
consecutive iterations; and

e 95% of travel times on all paths change by less than 20% for at least four
consecutive iterations.

Although the models don’'t meet all the above criteria, the AM, PM and Saturday
base model convergences show an acceptable level of stability for some consecutive
runs. The convergence performance of the 3 models can be seen in Figures 3.4 —
3.4.
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Figure 3.7 Saturday 2019 Base Model Traffic Volume Convergence

Since the convergences have been stable for some runs but then lost in subsequent
iterations, a set of cost and path file, which show best convergence, were chosen to
be used for producing the calibration and validation model runs.

The cost and path files store the costs and routes chosen in the desired iteration of
the model based on their stability and convergence. The following runs were used for

each model:

- AM Peak: Run 85
- PM Peak: Run 75
- Saturday Peak: Run 41

18
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As can be seen on the figures above, the convergence criteria of journey time
changes are not met for all three time periods. Different methods suggested by PTV
or TfL Modelling Guideline were tested to achieve convergence, but they were not
successful. For congested networks, it is possible that the model convergence
criteria are not achieved. However, Figure 3.2 shows that the percentages of journey
times which have less than 20% difference are relatively high and stable at around
90% in the AM peak between run 61 and 85. Figure 3.4 shows that 85% to 88% of
journey times meet the criteria between run 65 and 75 in the PM peak. Figure 3.6
shows the percentages are steady from run 25 to 67 for the Saturday peak. These
figures show that the journey time changes are relatively small for at least four
consecutive model runs, which indicates that the models are performing stable runs.
It is assumed that the models are suitable to test the scheme if the models are
producing stable results. Figure 3.2 to Figure 3.7 show that the models are
producing stable journey time and traffic flow results. Therefore, the models are
suitable for testing schemes

Basildon Town Centre Modelling

Traffic Flow Comparison

Calibration of the 2019 BTCVM has been carried out using the modelling guidelines
included in the following reference documents:

e Department for Transport's (DfT) Transport Analysis Guidance (TAG)
e Transport for London (TfL) Traffic Modelling Guidelines

For the calibration process, each model time period has been run 10 times with 10
different random seeds. This method is representative of the variation that is
observed on a day to day basis. The final model output data used in the calibration
tables are the averages of all 10 seed runs, and this has been compared against
observed data.

The scope of the traffic flow comparison process is to verify that the total flows and
traffic movements generated by the model are comparable with the surveyed flows.

To test the level of model calibration, guidance has been followed from TAG unit
M3.1. The guideline in TAG is that 85% of all links and turning movements, modelled
flows should meet either the flow difference or GEH criteria.

To pass the flow difference tests, modelled link flows should:

e Be within 100 vehicles per hour of observed flows, where those observed
where flows are less than 700 vehicles per hour;

e Be within 15% of observed flows where those observed flows are between
700 vehicles per hour and 2,700 vehicles per hour; and

e Be within 400 vehicles per hour of observed flows where those observed
flows are greater than 2,700 vehicles per hour.
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To pass the GEH test, the link GEH statistic must be below 5.0. The GEH statistic
gives greater weighting to higher flows, highlighting differences that are more

significant. This statistic is a derivative of the Chi-squared statistic, and is defined
as:

2
GEH = M)
(M+C)/2
where: GEH is the GEH statistic;

M is the modelled flow; and

C is the observed flow.

The traffic flows measured from VISSIM are the average of 10 seed runs. The
modelled turning flows are extracted from VISSIM using Node Evaluation and are
separated by vehicle type. Table 3.3 provides a summary of the percentage of
movements meeting the above criteria and it demonstrates that most turning
movements in the model pass the required calibration thresholds and therefore meet
the calibration criteria. Appendix A provides a more detailed summary of the
calibration status of each turning movement.

Due to a lack of observed data, the Saturday turning movements cannot be
calibrated against turning flow. The 2016 observed data has been factored up to
2019 level and checked against the modelled 2019 turning flow for 38 turning
movements. The results show that 76% of turning counts have GEH < 5 and this is
considered reasonable.

Table 3.3: GEH Flow Calibration

No. of Turning % of movements
Movements within a GEH 5
AM 49 92% Pass
PM 49 94% Pass
Saturday 38 76% -
RINGWAY A=y
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Model Validation

Validation of the 2019 BTCVM has also been carried out following TAG and TfL’s
Traffic modelling guidelines.

For the validation process, each model time period has been run 10 times with 10
different random seeds. The final output data used in the validation tables are the
averages of all 10 seed runs.

Journey Time Comparison

The observed journey times have been compared to modelled journey times. TAG
Unit M3.1 guidelines are that 85% of routes should have modelled journey times
within 15% or 1 minute of those observed.

Journey time measurements have been undertaken within the models along the
same route sections as those extracted from the Teletrac Data. The validation of the
models against surveyed travel times was undertaken for the AM, PM and Saturday
peak periods and the results are presented in Table 4.1, Table 4.2, and Table 4.3
respectively. More detailed journey time results, with each route broken down into a
number of timing points, can be found in Appendix B. The tables demonstrate that
journey time validation in the AM, PM and Saturday against Teletrac Data for 85% of
routes satisfy the TAG Unit M3.1 criteria, validating to within 15% of observed
values.
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Table 4.1 Journey Time Table for AM Peak

Observed Modelled

Route  Road Name  Direction Time (Sec) Time (Sec)

Percentage Pass

A1321/
1 Roundacre/ SB 368 313 -15% PASS
Nether Mayne
A1321/
1 Roundacre/ NB 238 271 14% PASS
Nether Mayne
2 Al176/ A1321 EB 146 151 4% PASS
2 A176/ A1321 WB 223 193 -13% PASS
B1007/ 9
3 Southernhay EB 286 261 -8% PASS
B1007/ 0
3 Southernhay WB 209 237 13% PASS
A1321/
4 Southernhay/ SB 199 178 -10% PASS
Clayhill Rd
A1321/
4 Southernhay/ NB 345 307 -11% PASS
Clayhill Rd
5 Cherrydown East WB 121 138 14% PASS
Total % of routes meeting TAG criteria 100%
RINGWAY i
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Table 4.2 Journey Time Table for PM Peak

Observed Modelled
Route = Road Name | Direction Time Time Percentage
(Sec) (Sec)

A1321/

1 Roundacre/ SB 283 308 9% PASS

Nether Mayne

A1321/

1 Roundacre/ NB 278 289 4% PASS

Nether Mayne

2 Al176/ A1321 EB 198 170 -14% PASS

2 Al176/ A1321 wB 191 180 -6% PASS
B1007/ 0

3 Southernhay EB 283 238 -16% NOT PASS
B1007/ 0

3 Southernhay wB 188 215 14% PASS
A1321/

4 Southernhay/ SB 187 177 -5% PASS

Clayhill Rd

A1321/

4 Southernhay/ NB 364 321 -12% PASS

Clayhill Rd
5 Cherrydown WB 110 119 8% PASS
East
Total % of routes meeting TAG criteria 89%
RINGWAY S
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Table 4.3 Journey Time Table for Saturday Peak

Observed Modelled

Route = Road Name  Direction Time (Sec) Time (Sec) Percentage

A1321/
1 Roundacre/ SB 266 287 8% PASS
Nether Mayne
A1321/
1 Roundacre/ NB 241 275 14% PASS
Nether Mayne
2 A176/ A1321 EB 171 159 -7% PASS
2 A176/ A1321 WB 186 190 2% PASS
3 B1007/ EB 301 259 -14% PASS
Southernhay
3 B1007/ WB 159 155 -3% PASS
Southernhay
A1321/
4 Southernhay/ SB 176 184 5% PASS
Clayhill Rd
A1321/
4 Southernhay/ NB 408 315 -23% NOT PASS
Clayhill Rd
5 Cherrydown WB 86 93 8% PASS
East
Total % of routes meeting TAG criteria 89%
Error Logs

Following the review of the error log files no significant errors were identified.

s
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Summary

The results of the validation process show a good correlation between the modelled
and observed, traffic flows and journey times within the study area. With this in mind
and given the limitations and constraints described in this note as well as the
required level of accuracy for this study, the models are considered fit-for-purpose in
providing a robust representation of the existing situation and can be used with
confidence to form future scenarios for forecasting using the model
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Appendix A: Traffic Flow Calibration

AM Traffic Flow Calibration

JAC

xg

Essex County Council

Individual Individual Individual
Differe flows within| flows within | flows within
Junction Name From Road To Road Observed Maodelled Total Difference-% GEH 15% for 100 vph for 400 vph for PASS
flows 700 — | flows <700 | flows > 2700
2700 vph vph vph
A176 Roundacre 2 0 -2 -100% 2.00 NfA Pass /A PASS
Southernhay 261 251 -10 -4% 0.63 N/A Pass M/A PASS
Al76 Roundacre
Al76 Nether Mayne 690 680 -10 -1% 0.38 NSA Pass MJA PASS
B1007 Laindon Link 523 509 -14 -3% 0.62 N/A Pass MN/A PASS
Al176 Roundacre 236 240 4 2% 0.26 N/A Pass /A PASS
Southernhay 1 6 5 500% 267 N/A Pass N/A PASS
Southernhay
AlL76 Nether Mayne 65 18 -47 -72% 7.30 N/A Pass N/A FAIL
B1007/ Southernhay RET B1007 Laindon Link 286 203 -83 -29% 5.31 N"‘?‘ Pass /A FAIL
AL76 Roundacre 752 754 42 6% 1.51 Fa /A /A PASS
o
A176 Nether Mayne Southernhay 186 246 60 32% 408 W Pass NJA PASS
AlL7E Nether Mayne 126 BS -41 -33% 3.99 MNSA Pass MN/A PASS
B1007 Laindon Link 77 272 -5 -2% 0.30 N/A Pass N/A PASS
4176 Roundacre 493 544 51 10% 224 NfA Pass /A PASS
. - ce
B1007 Laindon Link Southernhay 323 264 59 18% 3.44 N/A Pass M/A PASS
Al76 Nether Mayne 305 312 7 2% 0.40 NSA Pass MJA PASS
B1007 Laindon Link 0 0 o #OIV/0! 0.00 N/A Pass MN/A PASS
Southernhay Southernhay 573 571 -2 0% 0.08 NSA Pass MN/A PASS
Roundacre [ Station Way Southernhay Southernhay 21 24 3 14% 0.63 NSA Pass M/A PASS
. Southernhay 419 430 11 3% 0.53 NSA Pass /A PASS
Station Way
Southernhay 289 227 -62 -21% 3.86 MN/A Pass /A PASS
Southernhay 12 6 -6 -50% 2.00 W Pass NJA PASS
Eastgate car park .
Clay Hill Rd 10 16 & B0% 1.66 MNSA Pass MN/A PASS
Eastgate car park 62 49 -13 -21% 175 NSA Pass M/A PASS
Socuthernhay E i 3 i S5
Southernhay / Clay Hill Rd, outhernhay Clay Hill Rd 399 473 74 19% 3.54 N/& Pass N/& PA
Southernhay 20 14 -6 -30% 146 N/A Pass M/A PASS
Eastgate car park 9g 98 -1 -1% 0.10 NSA Paszs MJA PASS
Southernhay W Southernhay 338 285 -53 -16% 3.00 N/A Pass MN/A PASS
Clay Hill Rd 297 210 -87 -29% 5.4 N/A Pass /A FAIL
Station car park 10 g -1 -10% 0.32 N/A Pass N/A PASS
Clay Hill Rd Clay Hill Rd 391 367 -24 -6% 123 N/A Pass N/A PASS
o5
Clay Hill Rd/ Cherrydown East Cherr\,'dotrm East 305 321 16 5% 0.90 NSA Pass /A PASS
. Clay Hill Rd 1 1 0 0% 0.00 MN/A Pass /A PASS
Station car park
Cherrydown East 9 4 -5 -56% 196 W Pass NJA PASS
Clay Hill Rd Cherrydown East 502 587 B5 17% 3.64 N/A Pass MN/A PASS
o
Cherrydown E/ Cherrydow E Cherrydown E Cherrydown East 49 51 2 4% 0.28 N_ffﬁ Pass M/A PASS
Cherrydown E Cherrydown East B33 912 79 9% 267 Fa /A /A PASS
A=
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Station Way 519 542 23 4% 1.00 NJA Pass N/A PASE
Cherrydown East 4 4 0 0% 0.00 N/A Paszs NSA PASS
Cherrydown E Cherrydown West 79 105 26 33% 271 MNJA Pass NfA PASE
Ashdon Way 240 i 71 30% 428 N/& Pass N/A PASS
Station Way 112 105 -7 -6% 0.67 N/A Pass N/A PASS
1
Cherrydown E/ Cherrydawn Chermonn West g:err\.';lown:uast ;) 0 0 #DIV/0! 0.00 N/A Pass NSA PASS
W/kshdon Way/Stationway ! erydown West
Ashdon Way 9 5 -4 -44% 151 MN/A Pass N/A PASS
Station Way 47 12 -35 -74% 5.44 N/A Pass NfA FAIL
Cherrydown East 45 45 0 0% 0.00 N/A Paszs N/A PASS
Achdon Way Cherrydown West 22
Ashdon Way 19
A176 Upper Mayne A176 Upper Mayne L.NB] A176 Upper Mayne L.NB] 1405 1304 -101 -7% 274 Fa!I N/A N/A PASS
Al76 Upper Mayne (5B) Al76 Upper Mayne (5B) 1200 1277 77 B 2.20 Fail N/A N/A PASE
A1321 Broadmayne (EB) | A1321 Broadmayne [EB) 798 827 29 4% 1.02 Fail N/A N/A PASS
A1321 Broadmayne - - =

41321 Broadmayne (WEB) | A1321 Broadmayne [WE) 1199 1268 70 &% 198 Fail N/A NfA PASE

A=
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Essex County Council

Individual Individual Individual
Differe flows within| flows within | flows within
Junction Mame From Road To Road Observed Maodelled Total Difference-% GEH 15% for 100 vph for 400 vph for PASS
flows 700 — | flows <700 | flows > 2700
2700 vph vph vph
4176 Roundacre 3 0 -3 -100% 245 MN/& Pass N/& PASS
Southernhay 418 362 -56 -13% 2.84 N/& Pass N/& PASS
A176 Roundacre .
A176 Nether Mayne 886 221 -65 -T% 232 Fa N/A N/& PASSE
B1007 Laindon Link 561 562 1 0% 0.04 NJA Pass N/A PASSE
A176 Roundacre 239 189 -50 -21% 342 NJA Pass N/A PASS
Southernhay 2 9 7 350% 2598 NJA Pass N/A PASS
Southernhay
A176 Nether Mayne 135 129 -B -4% 052 NJA Pass N/A PASS
B1007/ Southernhay RET B1007 Laindon Link 367 365 -2 -1% 0.10 NJA Pass N/A PASS
Al76 Roundacre 698 545 -53 -B% 205 NJA Pass N/A PASS
A176 Nether Mayne Sauthernhay 162 136 -26 -16% 213 MN/A Pass N/A PASS
A176 Nether Mayne 106 65 -41 -39% 443 MNJA Pass N/A PASS
B1007 Laindon Link 228 221 -7 -3% 047 MNJA Pass N/A PASS
A176 Roundacre 459 571 72 14% 3.11 MN/A Pass N/A PASS
- - ACE
B1007 Laindan Link Southernhay 382 350 32 B% 1.67 MNJA Pass N/A PASS
Al76 Nether Mayne 254 264 10 4% 0.62 MNJA Pass N/A PASS
B1007 Laindon Link 0 0 0 #DIV/0! 0.00 N/A Pass N/A PASS
Southernhay Southernhay 516 24g -67 -7% 2.26 Fai NSA NSA PASS
Roundacre [ Station Way Southernhay Southernhay 32 23 -9 -28% 172 MN/& Pass N/& PASS
; Southernhay 391 385 -6 -2% 0.30 MN/& Pass N/& PASS
Station Way
Southernhay 289 248 -41 -14% 2.50 NJA Pass N/A PASS
Southernhay g2 72 -10 -12% 1.14 N/A Pass N/& PASS
Eastgate car park —
Clay Hill Rd 109 109 o 0% 0.00 N/A Pass N/& PASSE
Eastgate car park 27 27 1] 0% 0.00 NJA Pass N/A PASS
i 55 ASS
Southernhay / Clay Hill Rd, Southernhay E Clay Hill Rd 239 306 67 28% 406 NJA Pass N/A P
Southernhay 17 13 -4 -24% 1.03 NJA Pass N/A PASS
Eastgate car park 63 69 6 10% 074 NJA Pass N/A PASS
Southernhay W Southernhay 481 454 -37 -B% 1.70 NJA Pass N/A PASS
Clay Hill Rd 483 463 -20 -4% 092 NJA Pass N/A PASS
Station car park 1 1 0 0% 0.00 MNJA Pass N/A PASS
Clay Hill Rd Clay Hill Rd 554 661 107 19% 434 MNJA Fai N/A PASS
- - ACE
Clay Hill R/ Cherrydown East Eherr\,'dojr.'n East 276 216 &0 22% 383 MN/A Pass N/A PASS
. Clay Hill Rd 2 0 -2 -100% 2.00 MNJA Pass N/A PASS
Station car park
Cherrydown East & 1 -5 -83% 267 MNJA Pass N/A PASS
Clay Hill Rd Cherrydown East 300 409 109 36% 5.79 N/A Fai N/A FAIL
ACC
Cherrydown E/ Cherrydow E Cherrydown E Cherrydown East 46 52 ] 13% 0.86 N/A Fa=l= N/A PASS
Cherrydown E Cherrydown East 508 524 116 23% 488 N/A Fa N/A PASS
A=y
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Station Way 450 484 44 10% 2.03 NJA Pass NJA PASS
Cherrydown East 4 4 0 0% 0.00 NJA Pass NJA PASS
Cherrydown E Cherrydown West 1 10 g 900% 3.84 NJA Pass NJA PASS
Ashdon Way 91 168 77 85% 6.77 NSA Pass NSA FAIL
Station Way 152 128 -24 -16% 2.03 N/A Pass N/A PASS
1
Cherrydown E/ Cherrydown hermdoun West I:Chherr\,'ddnwnlilast g 0 0 #DIV/0! 0.00 NJA Pass NJA PASS
W/Ashdon Way/Stationway " errydown West
Ashdon Way 5 & 1 20% 0.43 NJSA Pass NJSA PASS
Station Way 47 11 -36 -T7% 6.69 NJA Pass NJA FAIL
Cherrydown East 30 19 -11 -37% 222 NJA Pass NJA PASS
Ashdon Way Cherrydown West 0
Ashdon Way B
A176 Upper Mayne Al76 Upper Mayne LlNBJ A176 Upper Mayne LlNBJ 1085 1117 32 3% 0.95 Fa!l N/& N/A PASS
A176 Upper Mayne (SB) | A176 Upper Mayne (5B) 1530 1713 183 12% 454 Fail N/& NJA PASS
#1321 Broadmayne (EB) | A1321 Broadmayne (EB) 1422 1368 -54 -4% 1.43 Fail NJA NJA PASS
A1321 Broadmayne - -

A1321 Broadmayne (WB) |A1321 Broadmayne (WB) 588 638 50 9% 202 NJA Pass NJA PASS
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Individual | Individual | Individual
. e || flows flows within | Flows within
Junction Mame From Road To Road Observed Maodelled Total Difference-x GEH within 152 | 100 vph for | 400 uph For FPASS
for flows | flows < 700 | flows > 2700
00— 2700 vph vph
8776 Roundacre 0 1} 0 #OIWD! 0.00 MG Paszs MG PASS
4176 Foundacie Southernbay 5731516 550 7 1 0.29 MG Paszs MG PASS
A176 Mather Mayre 793.07454 505 -29 =365 11.39 F ail i M& FAIL
EA007 Laindan Link 403, 64562 521 17 290 o465 MiA Fail M& FalL
A17E Boundacre 23331153 324 &5 35 5.05 M Pazs M& FalL
Southernhay 0 4 21 #OIWD! 0.00 Mi& Pass MG PASS
Southernhay -

A176 Mather Mayne 16330701 30 =73 =452 5.51 MiA Paszs M& FalL
E1007 Laindan Link 428, 23575 255 =173 =405 3.35 MG i MG FalL
BA007! Sauthernhay RET ATTE Roundacre B3z, 95544 T2z i v 398 Fail i A, PhTS
ATTE Mether Mayne Southernhay 135.57563 200 Ed 45 4.97 MIA Pass M& PASS
A176 Mather Mayne 0 3 3 #OIWD! 0.00 MiA Paszs M& PASS
BA0OT Laindon Link 174 EO435 207 32 135 235 M Pazs M& PASS
47176 Roundacre 415. 02485 S04 g5 27 4.00 Mi& Pass MG PASS
007 L aindon Link Southernbay 39440155 250 -114 =232 6.25 MIA i M& FAIL
B17E Mather Mayne 131.03533 250 =] 34 3.97 MG Paszs MG PASS
BA007 Lainden Link 0 a 0 #OIwo! 0.00 MG Paszs MG PSS
Sauthernhay Southernhay 330.54181 G53d =37 =105 3.25 F ail MiA MG PASS
Raundacre ! Station w'ay Southernbay Sauthernhay 40.056436 23 -17 -43 3.04 MiA Pazs M PasSsS
Station Wy Southernhay 333.51013 337 -2 1P 0.05 Mi& Pass MG PASS
Southernbay 242 33279 13 -123 =51 315 MIA i M& FAIL
Eastgate car park Southernbay 103.7353 1 =33 =52 3.50 MG Paszs MG PASS
Clay Hill Rd 15200304 145 -5 - 0.49 MG Pazs MG PASS
Eastgate car park 90383752 93 3 3 0.27 MNIA Fass MNIA PasSS
Southernhay | Clay Hil Fd, Southernhay E Clay Hill Rd 248.55532 230 -13 =T 1.20 MiA Paszs M& PASS
Southernbay 22535335 13 -10 -42% 22T MiA Pass MG PASS
Eastgate car park 21966741 247 32 125 213 MiA Fazs MG PASS
Southernbiay ' Southernbay 433.165451 3Td -125 =25 5.39 MIA i M& FAIL
Clay Hill Rd 2958, 55265 261 =55 =13 226 MG Paszs MG PASS
Station car park 71536166 5] -1 =17 0.46 MIA Pazs MG PASS
Clay Hill Fd Clay Hill Rd 415, 97065 424 g 2 0.39 Mi& Pass MG PASS
' Cherrydown East 27731375 207 =70 =25 4.52 MiA Paszs M& PASS
Clay Hildf Chemydoun East Sration car park Clay Hil id 0 7 4 #000 0.00 i Pass i, PASS
Cherrydown East 0 g 5] #OND! 0.00 MiA Fazs [l P&S3
Clay Hill Fd Cherrydown East 367.63754 375 10 i 0.55 MIA Pasz M& PASS
A7 Lipper Mane 8176 Upper Mayne [ME] 8176 Upper Maune [NE) 1750.6434 1756 Z5 1 0.51 F il i M& PASS
8176 Upper Mayne [SE] 8176 Upper Mayne [SE) 1658.7473 1624 -35 -2 0.86 F il MG MG PASS
A1321Broadmayne 41321 Braadmayne [EE) 41321 Broadmayne [EB) 1511513 1121 -G -5 177 F ail i MG PASS
41321 Broadmayne ['WE] 41321 Broadmayne ['WE] G2d. 75174 &3 3dd 4 10.30 F il i M& FalL
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AM Journey Time Validation

Essex
Highways

Boute | Direction Boad Siection Survey | Modelled | Difference b PASS!INOT PASS

AT3ZNWChureh Road 0 0 0 [ PASS
A2 WChurch Boad - A132 1 Sauthermhay ET T3 5 o PASS
at3z1 A2 Southernbhay - 415321 Linkw ay 20 17 -3 =3 PASS
SWE A132Linkw ay - &1321/Litle Oaks 33 26 -G ki PASS
AT32MLinle Oaks - 41320 Gear Daks 63 44 =13 =1 PASS
A1321Great Oaks - Upper Mayne BET 33 33 -6 -3 PASS
Boundacre Upper Mayne RET - E1007! Southernhay BET 36 36 u] 02 PASS
Mether Mayne E007! Southernhay BET - Mathar Mayna/The Knares 103 53 -26 =T PASS
1 Total 368 313 -55 19 PASS
Mether Magne Methar Maune u] u] u] 02 PASS
Mether MayneiThe Knares - B1007! Southernhay RET TT 54 T 3 PASS

Roundacre EA00V! Southernhay BET - Upper Maune BET 15 30 15 165 NOT PASS
EE Upper Mayne RBT - A13215reat Daks 36 37 1 1 PASS
AT32NGrear Oaks - A132%Linle Oaks 16 23 7 S5 PASS
Alszl A132MLittle Daks - A132 W Linkw ay 34 26 -& -5 PASS
A152 L inkw ay - 81321 Sauthembay | 26 5 2 PASS
A1321WSouthemnhay - 8132 WChurch Road 36 44 5 3 PASS
Total 238 271 33 1424 PASS
ATPE A1TE 0 0 0 0z PASS
Upper Mayne RET - 813211Great Oaks 36 kil -5 =145 PASS
EE A132NGreat Oaks - A1321Linle Daks 1 23 7 I PASS
A1321 A132MLirtle Daks - A132 W Linkw ay 34 26 -G =103 PASS
A132WLinkw av - 813215 0uthemhbay 21 26 5 5 PASS
A132WSouthemhay - 8132 WCharch RBoad 35 44 B 4 PASS
o Total 146 151 5 43 PASS
AT32WChurch Road 0 0 0 0z PASS
A1321Church Poad - A132 1 Southermhay 6T T3 5 i PASS
WE a1371 A1321Southernhay - 415321 Linkw au 20 17 -3 =3 PASS
A132MLinkw 2y - 81321 Litle Daks 33 26 -G -k PASS
Al32Litle Oaks - A132W5eat Daks B3 44 -13 -1 PASS
A1 Great Oaks - Upper Mayne BET 33 33 -6 =3 PASS
Taotal 223 193 =30 -13x PASS
E007 E007Mandeville Way BET 0 0 0 [ PASS
E1007Mandeville Wway RET - B1007! Southermhay RET 137 145 il [ PASS
EB 58 Gid 52 =12 K PASS
Southernhay Southernhay!Station Wway - SouthernhawClay Hill Bd 50 32 -15 =T PASS
Southernhay!Clay Hill Bd - Southernhay FET 34 23 -5 -2 PASS
3 Total 286 261 -24 o PASS
Southernhay BET u] u] u] 02 PASS

Southernhay Southernhay BET - Southernhau!Clay Hill Bd 30 T3 43 1622 NOT PASS
‘Wb Southernhay! Clay Hill Bd - SouthernhawStation way u] u] u] 02 PASS

Southernhay!Station way - BI00T! Southernhay FET T4 41 =37 -3 NOT PASS
E1007 E1007! Southernhay RET - B1007Mandeville Wway RET 101 17 16 g PASS
Total 2039 237 28 13 PASS

2
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P 41321Church Road 0 0 0 0 PASS
A132 W Church Boad - 8132115 outhembay ET BT u] 17 PASS
SWE Southemhay A132 WM Southernhay - SouthermhawlLong Riding BET 45 24 -21 -4 7 MNOT PSS
Southemhay SouthermhayLong Biding RET - Southermhaw Clay Hill Bd 53 55 3 16w MNOT PSS
Clay Hill Rd Southernhau!Clay Hill Rd - Clay Hill RdMichards 28 13 -9 -3 MOT PASS
Total 193 178 =21 =102 PASS
Clsy HilRd Clay Hill Bd"ichards 0 0 0 0 PASS
Clay Hill Bd"wich ards - Clay Hill Bd! Cherrydown East T 3 2 26 MNOT PSS
L) Cherrydown East Clay Hill Bd! Cherrydown East - Station wWaw! dshton 'Way 57 33 =15 =31 MNOT PSS
Station 'w'ay Station wau! fishton W ay - Station WaylSouthemhbay 3T 36 u] 17 PASS
NEE Southemhay Station W au'Southernhay - SouthermhanClay Hill Bd a1 30 =20 =T PASS
Southemhay SouthermhawClay Hill Bd - Southermhawlong Biding RET 58 52 -7 -3 PASS
Southemhay Southermhay!Long Biding RET - Southembaw Great Daks| 38 33 -5 -2 PASS
Great Daks!Linkway Southernhay! Great Daks - Linkw ayl&1321 36 36 -1 17 PASS
41321 Lirkw aytA1321- A132 WS outhernhay 23 25 S 2% PASS
41321 A41321Southernhay - 81321 Church Road 38 44 [ 2% PASS
Total 345 307 -38 =11 PASS
Cherrydown East Clay Hill Rd! Cherrydown East 0 1] 0 0 PASS
5 w'B Clay Hill Rd! Cherrydown East - Cherudown East Junction 35 35 0 0 PASS
Cherrydown East Cherrudown East Junction - Ashdon WaulNether Maune 33 33 17 205 NOT PASS
Total 121 138 7 143 PASS
2
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PM Journey Time Validation

Essex
Highways

Houte | Direction Road Siection Survey |Modelled| Ditference EA PASS! NOT PASS

81321 Church Poad 0 1] 0 0 PASS
8132 MChurch Road - 81321 Southernbay G2 Gid 2 F PASS
A1321 L1325 outhernhay - 8132 WLinkw ay 23 15 -5 i PASS
SWE 81320 Linkw av - 132 WLitde Oaks 27 20 -7 -6 PASS
A132Lintle Daks - A132W5reat Oaks 45 43 -1 =1 Pass
8132 WGreat Oaks - Upper Maune RET 3d 35 1 1 PASS
Houndacre Upper Maune RET - B1007! Southernhay RET 25 ) =] 3 PASS
Mether Mayne B1007! Southernhay BET - Nether Mayne!The Knares Bd 34 23 0= PASS
i Taoral 283 308 24.44 3 PASS
Nether Mayne Mether Mayne 1] i} u] 034 PASS

Mether Mayune!The Knares - B100T! Southernhay RET 67 83 16 245 NOTPASS

Houndacre E1007! Southernhay BET - Upper Mayne RET 13 30 16 200 NOT PASS
NEE Upper Mayne RBT - A13211Great Oaks dd 3T -7 -6 PASS
A132WGreat Oaks - A1327WLide Oaks 20 23 3 2 PASS
41321 41327Little Oaks - A132WLinkw ay T4 54 -21 =105 PASS
A132Winkw ay - A132 WS outhernhay 23 23 1] 1 PASS
A1321Southernbay - A1321WChurch Boad 37 d41 q 1o PASS
Total 278 2839 10.91 4 PASS
4176 4176 0 1] 0 0 PASS

Upper Mayne RET - A13215reat Oaks 4 31 -14 =314 NOT PASS
EE 81321 Great Daks - A132WLitde Oaks 20 23 3 45 PASS
41321 A1329Litle Daks - A132WLinkw au 74 4 -21 =155 PASS
A1321MLinkw 2w - A132WSouthernbay 23 23 u] 03 PASS
81321 5outhernhay - 81321 Church Road 37 41 4 2% PASS
2 Toral 138 170 -27.88 -4 PASS
81321 Church Poad 0 1] 0 0 PASS
8132 WChurch Boad - 81321 Southernbay 62 Gid 2 3 PASS
WE A1321 L1325 outhernhay - 8132 WLinkw ay 23 15 -5 i PASS
81320 Linkw av - 132 WLitde Oaks 27 20 -7 -6 PASS
A132Lintle Daks - A132W5reat Oaks 45 43 -1 =1 Pass
8132 1WGreat Oaks - Upper Maune RET 3d 35 1 1 PASS
Taoral 191 130 -10.58 -6 PASS
B007 E1007Mandevills \wWau BET 0 1] 0 1 PASS
E007IMandeville ‘wWay FET - B1007! Southernhay FET 123 11 -2 -2 PASS
EE B1007! Southernhay RET - Southernhay!Station 'wWay 71 o6 -15 =55 PASS
Sauthernbhay SauthernhawStation way - Southernbay!Clay Hill Bd 539 33 -26 =102 PASS
Southernhaw!Clay Hill Bd - Southernhay RET 30 25 -1 =1 PASS

5 Taoral 283 238 -45 =163 NOT PASS
Southernhay RET 0 il 0 174 PASS
Sauthermhay Siouthernhay RET - Southernbau!Clay Hill Rd 33 33 1] 1= PASS
WE SauthernhawClay Hill Bd - Sauthembaw Station Way 1] i} u] 034 PASS
Southernhaw!Station Way - B1007! Southernbhay RET B1 o4 -3 =3 PASS

E1007 B1007! Sauthernhay BET - B1007VIMandeville \way RET 34 124 30 16 NOTPASS
Total 188 215 27 143 PASS
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Highways 2~

Local Model Validation Report
P AT321Church Road 0 1] 1] 123 FPASS
L1321 hurch Road - 81321 Southernhay 62 1] -1 =2 PASS
SWB Southernhay L1325 outhernhay - SouthernhawLong Riding RET 25 25 -1 A PASS
Southernhay Southernhayllong Riding RET - Southemhay!Clay Hill Rd (1} Td 14 fa 4 PASS
Clay Hill Rd SouthernhaywClay Hill Bd - Clay Hill Rd"»ichards 33 17 -22 =125 PASS
Total 187 w7 =10 i PASS
Clay Hil Rd Clay Hill Rdi'wichards 0 1] 1] 0 PASS
Clay Hill Rdi'wichards - Clay Hill Rdi Cherrudown East = [ 1 T PASS
4 Cherrydown East Clay Hill Bdi Cherrydawn East - Station 'waw Azhton \way T2 43 -23 -414 MNOT PASS
Sitation 'w'ay Sitation Way! Azhton wWay - Station \WawSouthernhay 43 36 -7 -G PASS
HEE Southernhay Sitation WaySouthernhay - Southernbay!Clay Hill Bd =3 33 -26 =155 MNOT PASS
Southernhay SiouthernhawClay Hill Bd - Southernhay!long Riding RET 52 =1 -1 -1 PASS
Southernhay Southernhawlong Riding RET - Southemhay! Great Daks| 37 33 -5 -2 PASS
Great DaksiLinkw ay Siouthernhaw Great Oaks - Linkw aul@&1321 33 55 22 T PASS
Al321 Linkw ayh&1321 - A132 1S 0uthernhay 25 24 1] 0 PASS
A1321 A1321Southernhay - 81321WChurch Road 37 41 4 1 PASS
Total 364 321 42 1232 PASS
Chermydown East Clay Hill Rd! Cherrydown East 0 il il 174 PASS
5 WEB Clay Hill Rd! Cherrydown East - Cherrudown East Junction 54 4z -12 =22 MOTPASS
Chermydown East Cherrudown East Junction - fishdon WaylMether Mayne 55 I 21 132 MOTPASS
Total 110 1139 9 B PASS
P
2 RINGWAY S
JACOBS S

Essex County Council




Basildon Town Centre Modelling

Local Model Validation Report

Saturday Journey Time Validation

Essex
Highways

Boute | Direction Hoad Section Survey |Modelled| Ditference kA PASSINOT PASS
4132 WChurch Poad 0 1] 0 0% PASS
A132WChurch Road - 813215 outhernhay 62 73 10 17 MNOT PASS
A1521 A132WSauthernbay - 8132 WLinkw 2y 25 19 -E -22% MOT PASS
B A132WLinkw ay - 8132 WLitde Oaks 28 24 -4 =145 PASS
4132 %Ll Daks - A132W5reat Daks 43 41 -2 -4 PaSS
81320 Great Oaks - Upper Maune RET 25 33 5 135 MOT PASS
Roundacre Upper Maune RET - B1007! Southernhay RET 24 5 1 B PASS
Mether Maune B1007! Southernbay BET - Mether Maune!The Knares SE T2 15 28 MNOT PASS
1 Total 266 287 21 [irnd PASS
Nether Mayne Mether Maune 0 u] 1] 0 PASS
Mether Maune!The Knares - B1007! Southermnbay RET 56 I 22 33 MOT PASS
Roundacre E1007! Southernhay RET - Upper Mayne RET 14 32 13 1303 MOT PASS
HEE Upper Mayne RET - A1321Great Oaks 36 38 2 S PASS
81320 Great Daks - 1327 Litde Daks 16 23 7 46 MOT PASS
A1321 4132 WLitle Daks - A132WLinkw au g0 33 =27 -d5% MOT PASS
81320 inkw ay - 81320 Southernhay 25 25 1 3 PASS
4132 WSauthernhay - 8132 WChurch Road 4 45 12 5 MNOT PASS
Total 241 279 34 143 PASS
ATVE 4176 0 1] 0 0% PaSS
Upper Mayne RBT - A13211Great Oaks 36 3 -5 =Td PASS
EE A132WGreat Daks - A1327WLide Daks 15 23 7 46 MOT PASS
41321 4132 WLl Oaks - A132WLinkw 2y z1] 33 -27 -46 MOT PASS
81320 inkw ay - 132 W Southernhay 25 25 1 3 PASS
A132WSauthernhay - A132WChurch Road 34 45 12 i MOT PASS
2 Total 17 159 =12 =T PASS
4132 WChurch Road 0 1] 0 0% PaSS
A4132WChurch Road - A13211Southernhay 62 73 10 17 MOT PASS
WE Ata1 4132 WSauthernhay - 8132 WLinkw 2y 25 13 -5 =22 MOT PASS
A132WLinkw 2y - 8132 WLiktde Oaks 28 29 -4 =14 PaSS
41320 Little Oaks - A132WGreat Daks 43 4 -2 -4 PASS
84132 WGreat Oaks - Upper Maune RET 28 33 5 1954 MNOT PASS
Toral 186 130 4 23 PASS
E007 B1007IMandevillz Wau BET 0 1] 0 0% PaSS
E1007TIMandeville ‘wWay RET - B1007! Southernhay PET 109 136 27 25 MOT PASS
EE E1007! Southernhay BET - Southernhay!Station wWay T3 53 -20 =27 MNOT PASS
Southernhay Sauthernhaw'Station way - Southernhay!Clay Hill Rd Td 40 -3d =46 MNOT PASS
Southernhaw!Clay Hill Bd - Southernhay RET 45 25 -16 =362 MOT PASS
3 Toral 3m 253 -43 —14% PASS
Southernhay RET 0 il 0 0 PASS
Southernhay Southernbiay BET - Southernbiaw!Clay Hill Bd 25 35 12 435 MNOT PASS
‘wB Southernhay/Clay Hill Bd - Southernhaw Station s ay u] i} 1] 0 FASS
Southernhaw!Station Way - B1007! Southermbay RET 45 Ju] -46 =100 MOT PASS
1007 B1007! Sauthernhay BET - B1007VIMandevile \Wau RET g7 n? 30 Fd MOT PASS
Total 159 155 -4 = PASS
P)
2 RINGWAY S
S

Essex County Council
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Local Model Validation Report

Essex
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A A132NWChurch Faad 0 1] 0 0 PASS

841321 Church Road - 813215outhernhay G2 5 4 T PASS

SWhB Southernhay 4132150uthernhay - SouthernhawLong Riding RET 25 24 0 =1 PASS
Sauthernbhay Southernbay!Long Riding PET - Southernbay!Clay Hill Bd 56 il 15 2B NOT PASS
Clay Hill Rd Sauthernhay!Clay Hill Bd - Clay Hill Bdwichards 33 22 -1 -33 NOT PASS

Total 176 184 8 9 PASS

Clay Hil Rd Clay Hill BdMlichards 0 1] 0 0 PASS
Clay Hill Bdl\wichards - Clay Hill Rdl Cherrydown East 5 =3 3 ES: NOT PASS
4 Cherrydown East | Clay Hill Rdi Cherrydawn Ezst - Station 'Way! Ashton way =11 35 -46 =57 NOT PASS
Station 'wWay Station \waw Sishton 'way - Station 'WawSouthernbay 55 35 =23 =05 NOT PASS
HEE Saouthernhay Station \waw'Southemnhay - Southermnhay!Clay Hill Rd 7o 40 =34 =455 NOT PASS
Saouthernbhay Southernbiau!Clau Hill Bd - Southernbay!Long Riding RET O 51 -18 = NOT PASS

Southernhay Southernhayl!Long Riding RBT - Southernhay! Great Oaks 34 33 -1 -2 PASS
Great DaksiLinkway | Southernhay! Great Oaks - Linkw aulAd1321 26 38 12 455 NOT PASS

41321 Lirkw 21327 - B132WS outhernbay 26 28 2 [ PASS
A1321 A132 WM Sauthernhay - 8132 WChurch Fload 34 45 12 35 NOT PASS
Total 408 315 -93 -233 MOT PASS

Cherrudown East Clay Hill Bd! Cherrydawn East 1] i} 1] 0z PASS

g WE Clay Hill Rdi Cherrudawn Ezst - Cherrydown Eazt Junction 40 35 -5 =1 PASS
Cherydown East | Cherrydown East Junction - Ashdon WawMether Maune 45 =) 13 27 NOT PASS

Total 86 33 T 8 PASS

P
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1 Background

1.1 Introduction

Basildon Town Centre highway proposals are being progressed as part of the
Basildon Integrated Transport Package — South East Local Enterprise
Partnership (SELEP) Business Case. Part of these improvements include
aspirations arising from the Basildon Town Centre Masterplan planning
document, produced on behalf of Basildon Council. The Masterplan document
suggests modified signal control, closing links to traffic and two-way operation
instead of existing one-way streets. In order to assess the impact of the proposed
highway changes, Essex County Council commissioned Essex Highways to
develop a town centre VISSIM model. The model has been built to assess the
likely impact of these potential Masterplan aspirations on the town centre highway
network.

1.2 Modelling Approach

Three base year (2016) Basildon town centre models were developed, using
PTV’s VISSIM micro simulation software (version 7), for the weekday AM and PM
and Saturday peak periods respectively. These models were then utilised to test
the likely impact of the Masterplan options in each of the three peak periods. The
options were also tested in a 2036 scenario with future growth of traffic in the
network. The results of the option testing will be presented in the forecasting
report.

VISSIM models each vehicle individually, including driver behaviour
characteristics, and provides a visual representation of the interaction between
vehicles, assisting in the assessment of the road network operation and model
calibration.

1.3 Study Area

Basildon town centre is situated approximately one mile from the A127 Southend
Arterial Road and A13 London Road - both routes are key connectors to London
and the M25. The study area is primarily made up of the following key routes -
A1321 Broadmayne, A176 Nethermayne, Southernhay, and Cherrydown East.
Basildon rail station is situated to the south of the town centre, approximately five
minutes on foot from Basildon bus station. The town centre study area is
illustrated below in Figure 1-1.
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Figure 1-1: Basildon town centre VISSIM model study area

1.4 Project Objectives

The key objective of this assessment is to:

e Model the current operational issues and vehicular traffic delays
experienced during the three peak periods identified in Basildon town
centre.

2 Data Collection

2.1 Introduction

In order to undertake the Basildon VISSIM modelling a comprehensive
programme of traffic surveys was conducted in Basildon town centre in May 2016.

Four types of surveys were undertaken (see Figure 2-1):

e Classified Junction Turning Counts;
e Automatic Traffic Counters (ATCs);

Basildon Town Centre VISSIM Local Model Validation Report 6



e Automatic Number Plate Recognition (ANPR) Surveys which were set up
as an outer and inner cordon to capture vehicle movements around
Basildon town centre

e Link counts were carried out using additional video cameras at all ANPR
locations to obtain traffic flows at these locations; and

e Pedestrian Crossing Surveys (signalised crossings and subways).
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Figure 2-1 Traffic Data surveys
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2.2 Classified Junction Turning Count Surveys

Classified Junction Turning Counts were undertaken to record the type of vehicle
by turning movement for all vehicles passing through specified junctions in the
study area.

The vehicle classifications collected were:

e Pedal cycles;

e Motorcycles;

e Cars;

e Light goods vehicles;




e Buses and coaches;

e Heavy goods vehicles (two or three axles rigid, above 7.5 tonnes gvw);
and

e Heavy goods vehicles (four axles rigid, three to six axles articulated).

The Classified Junction Turning Counts were undertaken at 13 locations as
specified below in Table 2-1 between the hours of 06:00 and 19:00 on Thursday
12t May 2016. Saturday counts were undertaken between the hours of 09:00
and 16:00 on Saturday 14" May 2016.

Count

Location Count Location Junction Type
No.

1 Clayhill Road / Cherrydown East 4 Signalised Jct
2 Station Way / Ashton Way 3 Signalised Jct
3 Roundacre / Southernhay 3 Signalised Jct
4 A176 Uppermayne / Ashdon Way 3 Signalised Jct
5 A1321 Broadmayne / Great Oaks 3 Signalised Jct
6 A1321 Broadmayne / Little Oaks 3 Signalised Jct
7 A1321 Broadmayne / Linkway 3 Signalised Jct
8 B1321 Broadmayne / Southernhay / Ghyllgrove 4 Signalised Jct
9 Southernhay / Great Oaks 3 Signalised Jct
10 Southernhay / Clayhill Road / Eastgate Car Park 4 Signalised Jct
11 A176 Roundacre / Southernhay / A176

Nethermayne / Laindon Link 4 Roundabout
12 A176 Uppermayne / A1321 Broadmayne / A176

Roundacre 3 Roundabout
13 Southernhay / Long Riding / Gateway 4 Roundabout

Table 2-1: Junction locations for classified junction turning counts

2.3 Automatic Number Plate Recognition Survey

ANPR cameras were located at 25 locations. The ANPR surveys were from 06:00
until 19:00 on Thursday 12" May and from 09:00 until 16:00 on Saturday 14™
May to capture movements between the boundary of the study area and the car
parks within the study area in either direction and movements crossing the
boundary of the study area twice without entering or exiting a car park within the
study area.

Link counts were undertaken at each of the ANPR camera locations. As the
ANPR does not capture 100% of traffic, these link counts are used to factor up
the junction counts as part of the Furness process, explained in Section 3.3. An
individual link count was also undertaken to provide details for a small car park
access on Southernhay, to the south of ASDA.




2.4 Automatic Traffic Counter Surveys

ATCs were located at five locations. All five ATCs were installed for a 7 day
period during May 2016.

2.5 Pedestrian Surveys

Pedestrian surveys were undertaken at 24 locations. The pedestrian surveys
covered the period from 06:00 until 19:00 on Thursday 12" May and from 09:00
until 16:00 on Saturday 14" May. They captured pedestrian movements using
subways or signalised crossing facilities within the study area.

3 Base Modelling

3.1 Introduction

Base year models have been built to represent traffic flow in the weekday
morning, weekday evening and Saturday peak periods for May 2016. The three
base models simulate the following peak time periods:

e 08:00 — 09:00 weekday AM peak period;
e 17:00 — 18:00 weekday PM peak period; and
e 12:00 — 13:00 Saturday peak period.

The periods were selected based on a review of junction data — network entry
flows were totalled for all manually counted junctions to assess the peak hours
across the network.

A warm up and cool down period of thirty minutes before and after each peak
hour has been included in the model simulations. These warm up and cool down
periods enable realistic traffic numbers to be present on the highway before and
after the evaluated time periods and to allow traffic within the peak period to clear
the network.

3.2 Model Development

One of the main benefits of VISSIM modelling is its ability to route traffic using
path and cost parameters. For instance, in this study VISSIM can model the likely
effect of a series of proposed changes to the highway infrastructure in Basildon
town centre as vehicles will reassign to the most cost and time effective routes.




A transport model in VISSIM consists of transport supply and travel demand data.
Transport supply data is represented in a network, which includes the following
network objects that can be modified interactively:

Links: Represent single or multi-lane carriageways with a specified
direction of flow.

Connectors: Provide continuous routes between links. In order to join
links together connectors are used to construct junctions and changes in
road layout.

Vehicle Inputs: Define the total number of vehicles which enter the
network on a link (at the extremities of the model) for each defined time
period. There are 22 zones where vehicles enter and exit the Basildon
town centre model. Individual 22 x 22 Origin / Destination (O/D) matrices
were developed using the May 2016 traffic survey data for each of the
weekday AM, weekday PM and Saturday peak periods. This exercise
provided the matrices required for the VISSIM modelling in which the traffic
was assigned to each of the models using the Dynamic Assignment
functionality in VISSIM.

Priority Rules: Define rights of way at non signalised junctions. Includes
gap acceptance assumptions which can be adjusted.

Desired Speed Decision: Dictates the speed at which a vehicle wishes
to travel.

Reduced Speed Areas: Dictates the speed at which the vehicle will travel.
These are used to model short areas of speed change for example at
sharp bends and junctions.

Vehicle Classes: Categorise the vehicle types used in the model. The
vehicle classes used in this model include light vehicles (motorcyclists,
cars and LGVSs), buses and heavy vehicles (HGVSs). Train travel was also
represented within the model to provide a visual representation of how
public transport may link. All vehicles with the exception of scheduled bus
services were input to the models using zone to zone matrices based on
the May 2016 traffic survey. All scheduled bus services in Basildon town
centre were input independently based on their timetabled routes correct
at the date of the traffic survey. HGV matrices were produced for each time
segment from the junction counts. HGV flows in Basildon are very low
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during peak traffic periods and destinations limited to a small number of
service yards. On-site observations of destinations facilitated this process.

During the development stage of the network, Ordinance Survey (OS) data in
electronic format (CAD) was used to replicate the existing highway arrangement
in VISSIM. Junction layouts and markings were obtained from OS MasterMap
and from on-site observations.

The full extent of the Basildon town centre VISSIM model is shown below in
Figure 3-1.

Ghyligrove

=
‘Broadmayne

Uppermayne

Clayhill Road

Nethermayne

Figure 3-1: Basildon Town Centre model extents

Speed limits and road restrictions were identified during site visits and using
Google Street view. Where appropriate, vehicle speeds have been restricted to
ensure that the model replicates on site behaviour. Speed limits vary throughout
the model between 30 and 40 mph.

In order to replicate the traffic signal timings while incorporating the demand
dependent element into the signals, the Vehicle Actuated Programming (VAP)
module within VISSIM has been used. Logic used within the VAP programming
has been taken directly from the traffic signal timing data provided by the
Intelligent Traffic Systems (ITS) department within Essex Highways.

3.3 Matrices Furnessing

From the ANPR data, trip matrices of movements between cameras were
produced for each time period — AM, PM, and Saturday. As ANPR cameras do
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not read 100% of vehicle number plates, the resultant matrices required
furnessing to reflect junction count and link count data. The furnessing process
uses the actual and required trip totals to and from each zone, as well as the
starting matrix from the ANPR data. The zones for this model can be seen in
Figure 3-2. Furnessing is then undertaken using Visual Basic for Applications
(VBA) to distribute traffic proportionally across the matrix to match the vehicle
volumes from the junction and link counts.
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Figure 3-2: Basildon zonal map
3.4 Base Model Calibration Results

Model calibration is defined within the Design Manual for Roads and Bridges
(DMRB) as:

‘Adjusting the parameters used within the various methods mathematical
relationships within the model to reflect the data as well as is necessary to reflect
the models objectives.’

The calibration of the three Basildon base models is focused on fitting the models
to the turning movement counts and a review of the model network and driver
behaviour.

Model validation is an essential part of the development of a base year model.
Validation acts as a confirmation of the ability of the model to represent the
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current traffic conditions and patterns in the modelled area. A successfully
validated base model substantiates the model as a robust tool for future scheme
assessments and proposed transport intervention testing in the modelled area.

The Department for Transport’s guidance recommends that model validation of
traffic flows meets two criteria.

The first criterion is that 85% of modelled flows and turning movements should
have a GEH of less than 5.0. The GEH value (hamed after Geoffrey E. Havers,
who proposed it in the 1970s) is in the form of a Chi-squared statistic and
incorporates both relative and absolute errors, giving an overall measure of the
accuracy of the model by comparing modelled and observed flows. Smaller
values of GEH represent a better fit, a zero value would indicate a perfect fit.

The formula for the statistic is presented below:

GEH = | (M -C)
V0.5x (M +C)

M = Modelled Flow
C = Observed Flow

The second criterion is that 85% of the modelled flows should meet the relevant
condition:

¢ Individual flows within 15% for flows 700 — 2700 vehicles per hour (vph);
¢ Individual flows within 100 vph for flows less than 700 vph; or
¢ Individual flows within 400 vph for flows greater than 2700 vph.

The following calibration results against the validation criteria are based on a
minimum of five runs, with different random seeds, ensuring that daily variation
in vehicle arrival times were replicated.

Initially, it was also intended as part of this commission to validate the model
against observed journey time data, however, due to time constraints it was
agreed with ECC that this step would not be undertaken as the model is well
calibrated, as demonstrated later, and it also replicates delay on the expected
sections of the network at the various times of day as withessed on site.
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Turning Movement Counts

Observed turning movement counts at the 15 junctions in the network have been
compared against the base model turning movement counts. There was some
discrepancy between the observed counts and modelled results which meant that
traffic volume adjustments were required.

The Broadmayne/Ghyllgrove/Southernhay junction proved to be problematic as
there were discrepancies in the various traffic data available. Some manual
reassignment has been undertaken, however, the model still would not fully
calibrate on some of the approaches. This has been identified later on in this
section.

Minor manual reassignment was undertaken to ensure that flows within the
network closely approximated junction counts carried out as part of this project.
Differences were encountered between the link counts for Broadmayne and
Ghyllgrove and the adjacent junction count, so the flows were adjusted to more
closely match the junction count, as this more closely matched counts at adjacent
junctions.

Table 3-1 to Table 3-3 below illustrate the full turning movement GEH statistic
results for the weekday AM, weekday PM and Saturday base model simulations.
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The AM peak hour model (see Table 3-1) meets the GEH criteria with 90%
achieved and the flow criteria with 96% achieved.

Turning Volume Calibration for AM model

Individual

Junction - ion Name From To Observed Modelled Difference- flow
b VELE! criteria
Roundacre link Broadmayne
Roundacre link Uppermayne NW 803 902 99 3.4 Pass
Broadmayne / Broadmayne W Roundacre link 705 814 109 4.0 Fail
1 Uppermayne Broadmayne W Broadmayne 0 59 59 N/A Pass
roundabout Broadmayne W Uppermayne NW 665 581 -84 3.4 Pass
Uppermayne NW Roundacre link 791 786 -5 0.2 Pass
Uppermayne NW Broadmayne 583 581 -2 0.1 Pass
Broadmayne Broadmayne E 1182 1187 5 0.1 Pass
Broadmayne Westgate 71 105 34 3.6 Pass
Broadmayne / Broadmayne E Broadmayne W 1062 1141 79 2.4 Pass
2 Great Oaks / Great Oaks Broadmayne W 309 267 -42 i5) Pass
Westgate Great Oaks Broadmayne E 47 11 -36 6.7 Pass
Great Oaks Westgate 59 56 -3 0.4 Pass
Westgate Broadmayne W 29 34 5 0.9 Pass
Broadmayne W Little Oaks 292 284 -8 0.5 Pass
Broadmayne /
3 Little Oaks Broadmayne W Broadmayne E 880 854 -26 0.9 Pass
Broadmayne E Broadmayne W 1064 1152 88 2.6 Pass
Broadmayne E Broadmayne E 871 853 -18 0.6 Pass
5 Broadmayne / Broadmayne Broadmayne E 1140 1065 -75 2.3 Pass
Linkway Linkway Broadmayne E 17 85 68 9.5 Pass
Linkway Broadmayne E 397 408 11 0.5 Pass
Broadmayne E Ghyllgrove 432 460 28 1.3 Pass
Broadmayne E Broadmayne E 697 795 98 3.6 Pass
Broadmayne / Ghyllgrove Southernhay 254 291 37 2.2 Pass
6 Ghyllgrove / Ghyllgrove Broadmayne 380 127 -253 15.9 Fail
Southernhay Ghyllgrove Broadmayne E 72 47 -25 3.2 Pass
Broadmayne E Southernhay 421 337 -84 4.3 Pass
Broadmayne E Broadmayne 760 474 -286 11.5 Fail
9 Southernhay / Southernhay S Great Oaks 491 432 -59 2.7 Pass
Great Oaks Southernhay N Great Oaks 367 377 10 0.5 Pass
Southernhay Southernhay 17 0 -17 5.8 Pass
Southernhay Long Ridings 41 70 29 3.9 Pass
Southernhay / Southe.rr?hay Southernhay S 259 182 -77 5.2 Pass
10 Long Ridings Long Ridings Southernhay 203 172 -31 2.3 Pass
Long Ridings Southernhay S 211 248 37 2.4 Pass
Southernhay Southernhay 288 210 -78 4.9 Pass
Southernhay Long Ridings 76 67 -9 1.1 Pass
Roundacre/Southernhay Southernhay W 326 259 -67 3.9 Pass
Roundacre/Southernhay Car Park A 82 75 -7 0.8 Pass
SenttamlEy/ Southernhay E Clayhill Road 282 271 -11 0.7 Pass
13 Clayhill Road / Southernhay E Southerr!hay Buses 19 20 1 0.2 Pass
Car Park A Southernhay E Clayhill Road 345 270 -75 4.3 Pass
Southernhay right turn Car Park A 43 27 -16 2.7 Pass
Car Park A exit ahead Clayhill Road 1 1 0 0.0 Pass
Car Park A exit left Southernhay W 2 1 -1 0.8 Pass
Roundacre/Southernhay | Roundacre/Southernhay 605 514 -91 3.8 Pass
Rouandacre /
Southernhay Buses Roundacre 30 21 -9 1.8 Pass
16 Southernhay / -
Station Way Stat{on Way Roundacre/Southernhay 226 194 -32 2.2 Pass
Station Way Roundacre 401 368 -33 1.7 Pass
Laindon Link Roundacre link 459 425 -34 16 Pass
Laindon Link Roundacre 181 177 -4 0.3 Pass
Laindon Link Nethermayne 393 309 -84 4.5 Pass
Roundacre link Laindon Link 464 450 -14 0.7 Pass
Broadmayne / Roundacre link Roundacre 281 298 17 1.0 Pass
19 Laindon Link / Roundacre link Nethermayne 756 853 97 3.4 Pass
Roundacre Roundacre Laindon Link 354 339 -15 0.8 Pass
Roundabout Roundacre Roundacre link 148 198 50 3.8 Pass
Roundacre Nethermayne 65 23 -42 6.3 Pass
Nethermayne Laindon Link 228 228 0 0.0 Pass
Nethermayne Roundacre link 862 939 77 2.6 Pass
Nethermayne Roundacre 177 165 -12 0.9 Pass
Nethermayne Ashdon Way 72 172 100 9.1 Pass
Nethermayne Nethermayne 1139 1036 -103 3.1 Pass
Nethermayne /
21 Ashdon Way Nethermayne 162 96 -66 5.8 Pass
Ashdon Way
Nethermayne Netermayne N 1342 1345 3 0.1 Pass
Nethermayne Ashdon Way 30 17 -13 2.7 Pass
Clayhill Road / Clayh?ll Road Cherryd_own East 280 202 -78 5.0 Pass
2 Gl s Clayh!ll Road Clayhill Road 352 333 -19 1.0 Pass
Clayhill Road Car Park 13 8 8 0 0.0 Pass
/ Car Park 13 -
Clayhill Road S Cherrydown East 481 481 0 0.0 Pass
% criteria met 90% 96%

Table 3-1: Weekday AM Peak hour calibration results
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The PM peak hour model (see Table 3-2) meets the GEH criteria with 86%
achieved and the flow criteria with 96% achieved.

Turning Volume Calibration for PM model

Junction L Name — - Observed Modelled Difference- ndidual
No Total criteria
Roundacre link Broadmayne
Roundacre link Uppermayne NW 1059 960 -99 3.1 Pass
Broadmayne / Broadmayne W Roundacre link 686 637 -49 1.9 Pass
1 Uppermayne Broadmayne W Broadmayne 0 40 40 N/A Pass
roundabout Broadmayne W Uppermayne NW 605 600 -5 0.2 Pass
Uppermayne NW Roundacre link 1059 1080 21 0.6 Pass
Uppermayne NW Broadmayne 900 900 0 0.0 Pass
Broadmayne Broadmayne E 1699 1582 -117 2.9 Pass
Broadmayne Westgate 41 44 3 0.5 Pass
Broadmayne / Broadmayne E Broadmayne W 663 735 72 2.7 Pass
2 Great Oaks / Great Oaks Broadmayne W 496 449 -47 22 Pass
Westgate Great Oaks Broadmayne E 151 94 -57 5.1 Pass
Great Oaks Westgate 26 21 -5 1.0 Pass
Westgate Broadmayne W 140 92 -48 4.5 Pass
Broadmayne W Little Oaks 104 104 0 0.0 Pass
Broadmayne /
3 Little Oaks Broadmayne W Broadmayne E 1543 1417 -126 33 Pass
Broadmayne E Broadmayne W 677 745 68 2.6 Pass
Broadmayne E Broadmayne E 1524 1409 -115 3.0 Pass
5 Broadmayne / Broadmayne Broadmayne E 647 602 -45 1.8 Pass
Linkway Linkway Broadmayne E 41 148 107 11.0 N/A
Linkway Broadmayne E 619 563 -56 2.3 Pass
Broadmayne E Ghyllgrove 408 404 -4 0.2 Pass
Broadmayne E Broadmayne E 1490 1543 53 1.4 Pass
Broadmayne / Ghyllgrove Southernhay 195 290 95 6.1 Pass
6 Ghyllgrove / Ghyllgrove Broadmayne 254 90 -164 12.5 Fail
Southernhay Ghyllgrove Broadmayne E 61 73 12 15 Pass
Broadmayne E Southernhay 192 125 -67 5.3 Pass
Broadmayne E Broadmayne 390 269 -121 6.7 Fail
9 Southernhay / Southernhay S Great Oaks 718 636 -82 3.2 Pass
Great Oaks Southernhay N Great Oaks 231 188 -43 3.0 Pass
Southernhay Southernhay 35 5 -30 6.7 Pass
Southernhay Long Ridings 108 185 77 6.4 Pass
Southernhay / Southe.rr?hay Southernhay S 367 386 19 1.0 Pass
10 Long Ridings Long Ridings Southernhay 78 173 95 8.5 Pass
Long Ridings Southernhay S 101 166 65 5.6 Pass
Southernhay Southernhay 185 127 -58 4.6 Pass
Southernhay Long Ridings 124 124 0 0.0 Pass
Roundacre/Southernhay Southernhay W 432 371 -61 3.0 Pass
Roundacre/Southernhay Car Park A 18 15 -3 0.7 Pass
SenttmlEy/ Southernhay E Clayhill Road 495 429 -66 3.1 Pass
13 Clayhill Road / Southernhay E Southerr!hav Buses 19 21 2 0.4 Pass
Car Park A Southernhay E Clayhill Road 256 244 -12 0.8 Pass
Southernhay right turn Car Park A 6 4 -2 0.9 Pass
Car Park A exit ahead Clayhill Road 112 82 -30 3.0 Pass
Car Park A exit left Southernhay W 67 72 5 0.6 Pass
Roundacre/Southernhay | Roundacre/Southernhay 760 648 -112 4.2 Pass
Rouandacre /
Southernhay Buses Roundacre 28 22 -6 1.2 Pass
16 Southernhay / -
Station Way Stat{on Way Roundacre/Southernhay 315 268 -47 2.8 Pass
Station Way Roundacre 363 317 -46 2.5 Pass
Laindon Link Roundacre link 519 527 8 0.3 Pass
Laindon Link Roundacre 171 195 24 18 Pass
Laindon Link Nethermayne 407 367 -40 2.0 Pass
Roundacre link Laindon Link 361 422 61 gkl Pass
Broadmayne / Roundacre link Roundacre 351 420 69 3.5 Pass
19 Laindon Link / Roundacre link Nethermayne 1039 876 -163 53 Fail
Roundacre Roundacre Laindon Link 293 303 10 0.6 Pass
Roundabout Roundacre Roundacre link 231 269 38 2.4 Pass
Roundacre Nethermayne 124 56 -68 7.2 Pass
Nethermayne Laindon Link 216 214 -2 0.1 Pass
Nethermayne Roundacre link 753 856 103 3.6 Pass
Nethermayne Roundacre 116 110 -6 0.6 Pass
Nethermayne Ashdon Way 33 2 -31 7.4 Pass
Nethermayne Nethermayne 1252 1307 55 1.5 Pass
Nethermayne /
21 Ashdon Way Nethermayne 96 68 -28 3.1 Pass
Ashdon Way
Nethermayne Netermayne N 1098 1191 93 2.7 Pass
Nethermayne Ashdon Way 17 23 6 1.3 Pass
Clayhill Road / Clayh?ll Road Cherryd_own East 272 201 -71 4.6 Pass
2 Gl s Clayh!ll Road Clayhill Road 585 553 -32 1.3 Pass
Clayhill Road Car Park 13 3 3 0 0.0 Pass
/ Car Park 13 n
Clayhill Road S Cherrydown East 293 294 1 0.1 Pass
% criteria met 86% 96%

Table 3-2: Weekday PM Peak hour calibration results
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The Saturday peak hour model (see Table 3-3) meets the GEH criteria with 87%
achieved and the flow criteria with 96% achieved.

Turning Volume Calibration for Saturday model

Junction Observed  Modelled piference- dniduss
No Junction Name From To Total f‘\ow
criteria
Roundacre link Broadmayne
Roundacre link Uppermayne NW 917 949 32 1.0 Pass
Broadmayne / Broadmayne W Roundacre link 723 779 56 2.0 Pass
1 Uppermayne Broadmayne W Broadmayne 21 43 22 3.9 Pass
roundabout Broadmayne W Uppermayne NW 768 807 39 14 Pass
Uppermayne NW Roundacre link 967 965 -2 0.1 Pass
Uppermayne NW Broadmayne 648 651 3 0.1 Pass
Broadmayne Broadmayne E 1134 1157 23 0.7 Pass
Broadmayne Westgate 46 54 8 1.1 Pass
Broadmayne / Broadmayne E Broadmayne W 859 822 -37 i3 Pass
2 Great Oaks / Great Oaks Broadmayne W 593 722 129 5.0 Pass
Westgate Great Oaks Broadmayne E 123 83 -40 3.9 Pass
Great Oaks Westgate 21 13 -8 1.9 Pass
Westgate Broadmayne W 65 58 -7 0.9 Pass
Broadmayne W Little Oaks 179 180 1 0.1 Pass
Broadmayne /
3 Little Oaks Broadmayne W Broadmayne E 995 956 -39 12 Pass
Broadmayne E Broadmayne W 836 832 -4 0.1 Pass
Broadmayne E Broadmayne E 978 970 -8 0.3 Pass
5 Broadmayne / Broadmayne Broadmayne E 805 850 45 1.6 Pass
Linkway Linkway Broadmayne E 87 0 -87 13.2 Pass
Linkway Broadmayne E 727 745 18 0.7 Pass
Broadmayne E Ghyllgrove 322 439 117 6.0 Pass
Broadmayne E Broadmayne E 1113 1240 127 3.7 Pass
Broadmayne / Ghyllgrove Southernhay 215 252 37 2.4 Pass
6 Ghyllgrove / Ghyllgrove Broadmayne 297 74 -223 16.4 Fail
Southernhay Ghyllgrove Broadmayne E 37 126 89 ol9) Pass
Broadmayne E Southernhay 435 483 48 2.2 Pass
Broadmayne E Broadmayne 506 377 -129 6.1 Fail
9 Southernhay / Southernhay S Great Oaks 969 800 -169 5.7 Fail
Great Oaks Southernhay N Great Oaks 413 433 20 1.0 Pass
Southernhay Southernhay 57 29 -28 4.3 Pass
Southernhay Long Ridings 80 118 38 3.8 Pass
Southernhay / Southe.rrThay Southernhay S 438 494 56 2.6 Pass
10 Long Ridings Long Ridings Southernhay 151 249 98 6.9 Pass
Long Ridings Southernhay S 133 206 73 5.6 Pass
Southernhay Southernhay 344 262 -82 4.7 Pass
Southernhay Long Ridings 63 55 -8 1.0 Pass
Roundacre/Southernhay Southernhay W 486 484 -2 0.1 Pass
Roundacre/Southernhay Car Park A 209 207 -2 0.1 Pass
SendilEy/ Southernhay E Clayhill Road 291 279 -12 0.7 Pass
13 Clayhill Road / Southernhay E SoutherrThay Buses 22 20 -2 0.4 Pass
CarPark A Southernhay E Clayhill Road 242 239 -3 0.2 Pass
Southernhay right turn Car Park A 88 68 -20 2.3 Pass
Car Park A exit ahead Clayhill Road 148 161 13 1.0 Pass
Car Park A exit left Southernhay W 101 93 -8 0.8 Pass
Roundacre/Southernhay | Roundacre/Southernhay 906 909 3 0.1 Pass
Rouandacre /
Southernhay Buses Roundacre 39 20 -19 3.5 Pass
16 Southernhay / .
. Station Way Roundacre/Southernhay 236 253 17 1.1 Pass
Station Way —
Station Way Roundacre 388 357 -31 1.6 Pass
Laindon Link Roundacre link 407 398 £ 0.4 Pass
Laindon Link Roundacre 384 385 1 0.1 Pass
Laindon Link Nethermayne 186 228 42 2.9 Pass
Roundacre link Laindon Link 393 470 77 37 Pass
Broadmayne / Roundacre link Roundacre 558 612 54 2.2 Pass
19 Laindon Link / Roundacre link Nethermayne 778 668 -110 4.1 Pass
Roundacre Roundacre Laindon Link 417 368 -49 25 Pass
Roundabout Roundacre Roundacre link 233 255 22 14 Pass
Roundacre Nethermayne 159 109 -50 4.3 Pass
Nethermayne Laindon Link 170 166 -4 0.3 Pass
Nethermayne Roundacre link 811 810 -1 0.0 Pass
Nethermayne Roundacre 132 205 73 5.6 Pass
Nethermayne Ashdon Way 16 1 -15 5.1 Pass
Nethermayne Nethermayne 1027 1015 -12 0.4 Pass
Nethermayne /
21 Ashdon Way Nethermayne 108 114 6 0.6 Pass
Ashdon Way
Nethermayne Netermayne N 1102 1168 66 2.0 Pass
Nethermayne Ashdon Way 22 21 -1 0.2 Pass
Clayhill Road / Clavh?ll Road Cherryd_own East 270 283 13 0.8 Pass
2 Gl B Clavh!ll Road Clayhill Road 405 388 -17 0.9 Pass
/ Car Park 13 Clayhill Road Car Park 13 7 6 -1 0.4 Pass
Clayhill Road S Cherrydown East 358 363 5 0.3 Pass
% criteria met 87% 96%

Table 3-3: Saturday peak hour calibration results

The results above all indicate that all three base models have been well
calibrated.
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3.5 Convergence Measures and Acceptable Values

Convergence is associated with the level of stability of the model whereby trip
routing does not alter substantially between runs of the same model, i.e. the
model is in equilibrium.

Before any results from a traffic model are used to influence a decision, it should
be confirmed that the model has reached an acceptable level of stability. A high
level of convergence for the highway assignment is particularly important,
because inadequate convergence is likely to result in unstable and unreliable
forecasts and assessments of user benefits associated with the scheme.

The convergence criteria were obtained from WebTAG Unit M3.1 Highway
Assignment Modelling. Table 3-4 below sets out the criteria which are required to
be met.

Measure of convergence Base Model Acceptance Values
Less than 0.1% or at least stable
Delta and %GAP with convergence fully documented

and all other criteria met
Percentage of links with flows change | Four consecutive iterations greater

(P)<1% than 98%
Percentage of links with flows change | Four consecutive iterations greater
(P2)<1% than 98%
Percentage change in total user costs Four consecutive iterations less
than 0.1%

Table 3-4: WebTAG Unit M3.1, Table 4 appropriate convergence measures and values
considered acceptable in establishing a base model

VISSIM outputs convergence tables based upon the percentage of links with
flow changes criteria. These have been analysed to show that the models have
converged.
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The AM model converged within a small number of iterations (see Figure 3-3)

AM Convergence
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Figure 3-3: Weekday AM Convergence

PM convergence (Figure 3-4) is met, as each iteration is within acceptable
levels.
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Figure 3-4: Weekday PM Convergence
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Saturday convergence (Figure 3-5) is met as there are four consecutive
instances where 98% or higher. Overall, the Saturday model is less reliable
than the weekday AM and PM peak hours, however it meets the modelling
convergence criteria.
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Figure 3-5: Saturday Convergence




4 Summary and Conclusions

This report details the methodology used to develop the base VISSIM model
including the on-site data collection and model calibration.

The following sources of data have been used to develop and validate the
Basildon town centre base VISSIM model. The data collected has been listed
below:

e May 2016 — Classified Junction Turning Counts;

e May 2016 — Automatic Traffic Counters;

e May 2016 — Link Count;

e May 2016 — Automatic Number Plate Recognition Surveys; and
e May 2016 — Pedestrian Crossing Surveys.

The coding of the Basildon town centre model has been based on CAD OS
MasterMap data, on-site observations and aerial photography. Signal data was
obtained from the ITS team and coded into to the VISSIM model using the VAP
programming module.

The key calibration and validation results for the Basildon town centre base
VISSIM model have been detailed in Section 3.3 of this report. It is considered
that the Basildon town centre base model provides a good replication of the
current on-site situation.
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