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INTRODUCTION

Runnymede Borough Council is in the process of developing their 2030 Local Plan
to ensure future growth can be accommodated within the borough. Surrey County
Council have been commissioned to assess the impact of the Local Plan
allocations usingthe County 6 s strategic transport model

Updated Regulation 19 Appraisal

This Strategic Highway Assessment (SHA) Report is an update to the 2017
published report which supported the draf
This revision is to assist the Stage 3 hearing scheduled for Autumn 2019 and
includes the following key amendments to reflect changes in both planning and
transport data during this period:

- Modify the forecast year to 2030 in line with the revised Local Plan period;

- Removethelargedevel opment sites of Fairoaks
as there is now increased certainty that these sites, which are situated just

t

Al

out si de Runnymede Borough Council 6s adn

progressed until after the Local Plan period;

- Ensure the most up to date information of the proposed quantum of strategic
development is reflected; and

- To ensure the most up to date Department for Transport (DfT) information of
forecast trip rates is used.

Due to these changes, a direct comparison between the two studies cannot be
made, but this assessment can determine whether the main conclusions remain
relevant. Notably the 2017 Report identified the potential for severe impact
along the A320 corridor due to congestion and access being impaired to the
maj or Accident and Emergency unit of the

A sensitivity test has also been undertaken to test the implications of Local Plan
allocation trip rates significantly exceedingthemode | 6 s est i mat es.

Organisation of this Report

The Strategic Highway Assessment (SHA) Report is split into two parts:

- Part 1 details the technical aspects of the modelling work undertaken, which
include model development, validation and forecasting; and

- Part 2 provides the results and analysis of the forecasts, together with an
overview of the key findings from the modelling.

Within this Part 1, Chapter 2 describes the development of the Base year (2014)
model from which forecasts are subsequently projected. The chapter introduces
the two-level modelling system that is applied.

Chapter 3 sets out the model validation of both flows and journey times.

Chapter 4 describes the forecasting process. This is based on forecasting travel
demand using modelling components for trip productions and attractions (trip
ends), and the patterns of travel (trip distribution). The impact of travel demand on
the transport network is modelled using network assignment procedures. Chapter
4 also explains how the demand for travel, using the higher-level, multi-modal
6SI NTRAM726 model | i ng, i s convertedo t o

Issue No. 01 Page 6 Document No. 53613T41/04
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provide forecasts of peak-hour traffic conditions on the Runnymede highway
network in 2030.

1.3.5 The Appendix contains a number of figures and tables that are referenced in the
main text.

1.3.6  The figures and tables in this report are designed for viewing in print and at
standard scales, but they have a resolution that enables them to be viewed on-
screen with a reasonable level of zoom to facilitate reading and discerning
details.

Issue No. 01 Page 7 Document No. 53613T41/04
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2 BASE MODEL DEVELOPMENT

2.1 Model and Scope

2.1.1  The modelling for Ru n n y meStrategis Highway Assessment (SHA), is largely
focused on a local highway model that covers Runnymede Borough and a
hinterland. The hinterland incorporates areas of Windsor and Maidenhead and
Surrey Heath to the west, Woking to the south, Elmbridge to the east, and
Spelthorne to the north.

212 Significantly, this | ocal mo d e | is derived
regional, multi-modal transport model, version SINTRAM72%. It is used in this
application to forecast changes in the demand for travel in 2023 and 2030, as well
as to provide initial (6priordéd) base year h
in the form of origin-destination (OD) trip matrices. These prior OD matrices from
SINTRAM72 are refined as part of the validation process reported below in Section
3.

2.1.3 The modelling system, all of which is implemented in OmniTRANS modelling
software, developed by Dat Mobility, may thus be understood as having two levels,
with SINTRAM72 forecasting demand, and the local Runnymede model providing
assessments of the highway conditions for different planning scenarios relevant to
the Local Plan. Although the SINTRAM72 demand forecast is regional in nature,
covering all of Surrey and beyond, it includes a fine zone system and uses details
of Local Plan developments as supplied by Runnymede Borough Council to Surrey
County Council.

2.2 Further Model Documentation

2.2.1  The validation of the SINTRAM72 model provides an important background and a
further basis of assurance for the Runnymede SHA modelling; its validation and
technical reports listed below:

1 The calculation of trip ends and car availability described in Technical Note
TN1 Processing Trip Ends.

1 The analysis of origin destination trip matrix data for use in updating trip
matrices described in Technical Note 2 Analysis of OD Data.

1 The development of Base trip matrices described in Technical Note TN3 Base
Trip Matrix Production.

I The validation of SINTRAM72 described in Technical Note S72 TN4 Model
Assessment and Validation Report.

1 The nature of the modelling described in Technical Note TN5 Model Technical
Report.

2.2.2 Besides these documents, aspects of the SINTRAM72 model are also described
in the SINTRAM72 User Guide, and The Local Model User Guide provides further
information on the operation of the Local Model.

2.2.3  All of these documents can be supplied on request.

1 Developed in 2017

Issue No. 01 Page 8 Document No. 53613T41/04
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2.3 Base and Forecast Years

2.3.1 The model base year is 2014.
2.3.2  The forecast year is 2030, to match the end of the Local Plan period.

2.4 Modes of Transport

2.4.1 The modelling of demand in SINTRAM72 is multi-modal, with the main modes of:

1 Highway;
1 Public Transport (PT); and
9 Active.

2.4.2  As shown in Figure 2-1, these categories include an extensive number of sub-
modes.

Figure 2-1 Travel Modes for Demand Modelling

= 53 Made

- & 1 Al_Modes
5. iE & 10: Highway
..... & 11: Car
..... & 14: LGV
..... &8 15: HGY
..... & 16 HGV_pcu
..... & 17 All_peu
=Bt | 20: Public_Transport
..... B 21: Bus
..... & 22 Rail
..... & 23: Schematic_London_Rail
..... B 24: Coach
= & 40: Car_Lser
..... &8 41: Car_Only
..... 8 42: Park_and_Ride
----- 88 411: Car_Driver
..... &8 412: Car_Passenger
= & 50: Active
- [ £ 51 walk
----- 511 Walk_Access
..... F 512 Walk_Transfer
) # 513: Walk_Egress
.| @ 52: Cyde

2.4.3  For both the SINTRAM72 and Local Model cases, primary highway vehicle types
are: car; light goods vehicles (LGV); and heavy goods vehicles (HGV). Additionally,
bus vehicles are included in the highway traffic, as are the car components of Park
& Ride trips?.

2.4.4  For highway assignment modelling, all the vehicle types are considered in terms
of passenger car units (PCUs). Most vehicles on the road have a PCU value of 1.0,

2 Park and ride trips include connectivity between car and rail as well as traditional car and bus.
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i . e. ovehicles6 and O6PCUs6 are the same, b
buses of 2.5, reflecting their relatively greater impact on network capacity.

2.45 Some of the analysis reported in Part 2 of the SHA report, regarding Levels of
Service (LoS) for example, uses PCU units, but other analyses, more related to
person trips, simply uses car as the vehicle type.

2.5 Time Periods

2.5.1 The starting point for the calculation of travel demand is an average 24-hours for a
working day in a o6neutralé month (avoiding
extreme winter weather). This enables total daily trip rates by trip purpose to be

assumed constant over the forecasting period.

2.5.2  For most demand modelling though, trips are allocated to the four time-periods of
AM (0700 i 1000), Inter-Peak (1000 i 1600), PM (1600 i 1900), and Off-
Peak/night-time (19007 0700).

2.5.3 The demand modelling focuses on the 12 daytime hours covered by AM, Inter-
peak (IP), and PM, but return-trips include consideration of Off-Peak (OP) travel.

254 The SINTRAM72 hi ghway model | i ng uses O6peak houi
heightened levels of congestion within the AM and PM peak periods, respectively
taken as occurring for the peak hours 0800 i 0900 and 17001 1800. For the Local
Model AM and PM peak hours, trips are further adjusted with reference to values
of local peak-hour traffic counts.

2.5.5 An average hourly Inter-Peak highway network assignment is also generated in
the Local Modelling, but is not subject to specific reporting for the SHA.

2.5.6  The set of time periods used at various points in the modelling is shown in Figure
2-2.

Figure 2-2 Time Periods used in Modelling

5-£+) Time

- (¥ 1: Al_Av_Hours
B 2: AM_Av_Hourly
SE(F) 3: P_Av_Hourly

- SECE) 4 PM_Av_Hourly

.| (¥ 5: OP_av_Hourly

= (F) 6 24Hour

| () 80: 12Hour

= (¥ 7: All_Periods

..... (¥} 71: AM_Pesk_Period

..... (¥} 72: Inter_Peak_Period
..... (¥} 73: PM_Peak_Period

----- (V) 74: Off_Peak_Period
= (F) 8: All_Peak_Hours

..... (V) 81: AM_Peak_Hour_8_9
..... (V) 82: P_Peak_Hour_3_4
----- (V) 83: PM_Peak_Hour_5_6
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2.6

2.6.1

2.6.2

2.6.3

264

2.7

2.7.1

Demand Types

Fordemand model | i ng, trips are i ni identfied ag
60 Pr odduAdttir amd PAps douré apply to home-based (HB) trips, with an
outbound trip from the home implying (in nearly all cases) a return trip later in the
day. Non-home based (NHB) trips do not imply return trips. For network
assignment modelling, and, importantly, for local modelling, trips are considered
as O GDesgtiinn @ O Pniovements for a particular time period, that is, OD
trip tables (matrices) include both outbound and (returning) inbound home-based
trips, as well as any NHB trips arising in the particular time period.

The set of trip purposes used in demand modelling is shown in Figure 2-3.

Figure 2-3 Trip Purposes used in Demand Modelling

=24 Purpose
_,ﬂ 1: All_Purposes
.4 10: HB_Work
-5 11: home_work
] 120 work_home
=] 20: HE_Shopping
245 21: home_shop
245 22: shop_home
=] 30: HB_Education
-] 31: home_education
-4 32: education_home
=245 40: HE_Other
-] 41: home_other
4] 42: other_home
—--'ﬂ 50: HE_Employer_Business
-4 51: home_empbusiness
-] 52: empbusiness_home
=] 60: HE_Visiting
-4 &1: home_visit
45 &2 visit_home
.48 70: NHBO
.48 80: NHBEB

Travel demand is further categorised in the demand modelling according to the
availability of a car for travel.

For the Local Model, all person car trips are considered as all purposes combined
but, obviously, the pattern of trips reflects the underlying trip purposes used in the
demand modelling.

Study Area

Figure 2-4 shows a part of the SINTRAM72 transport net wor k . An
Aread (I SA), where the modelling is
background. The ISA includes Surrey and some adjacent areas.
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Figure 2-4 SINTRAM72 Inner Study Area

2.7.2  The Local Model is defined by a cordon around Runnymede Borough and some
adjacent areas in the SINTRAM72 model, as shown in Figure 2-5 below, to
produce the Local Model shown in Figure 2-6 following.

Figure 2-5 Extraction of Runnymede SHA Network
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Figure 2-6 Local Model Network showing Runnymede, the A320 Corridor and Surrounding Areas

Windsor and M

\}_/
=

]

Elmbridge

Surrey Hea

2.7.3 The Local Model includes the M25 and M3, which are the responsibility of
Highways England. The A320 corridor meets the M25 and Junction 11 of the M25,
which also provides a point of access to the M3 via the downstream Junction 12
where the M3 interchanges with the M25.

2.7.4 The primary cross-boundary impacts are addressed by inclusion of parts of
Spelthorne, Elmbridge, Woking, Surrey Heath and the Berkshire borough of
Windsor and Maidenhead in the Local Model, as shown in Figure 2-6 above.

2.8 Zoning

2.8.1 The Local Model has 331 zones defined. Of these, 68 correspond to the cordon
crossing points, the main ones of which are labelled as triangles in Figure 2-6
above. Figure 2-7 below shows example details of the zoning in Runnymede and
the surrounding area.
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Figure 2-7 Model Zones in and around Runnymede Borough

Weysivridge

2.9

2.9.1

Junction Modelling

The network modelling includes explicit modelling of junctions. This is naturally
more prominent in urban areas. Figure 2-8 illustrates the example of junction
modelling at junction 11 of the M25. This includes the intersection of the A320 and
M25 roads, which is also shown in Figure 2-9 where the symbols indicate the
location of additional attention to the modelling of delays when merging onto
motorways. In this case, the delays are experienced on the link downstream of the
indicated node.

Figure 2-8 Junction Controls and Lane Markings
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A reuy)

I
Layaut S Setings [ Cata

oce - Tme~| = A [l | & 2
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Figure 2-9 Modelling of Motorway Merges

2.10 Assignment

2.10.1 The local highway assignment modelling is provided by the OtTraffic component
of OmMniTRANS, which provides multi-user class (MUC) equilibrium assignment.

2.10.2 The MUC assignment models the combined effects of cars, LGVs, and HGVs on
congestion, while supporting different routeing characteristics for each class.

2.10.3 Congestion effects on links are modelled via speed-flow curves derived from
6COBAG, as speci f iTamspoit ApprédigalfGeaidadce TAQ) Undt f
M3. 1Highway Assignment Modellingg and which take account road types, widths,
and localities (urban, rural, etc.).

2104 Del ays at junctions are model | aelehbendenta r el a
gueueing t heoryo. These ar e described fur
document Junction Modelling.

2105 Addi ti onal l vy, Mi nnerva has implemented a cu
merging delays at motorway junctions. This is based on TRL research evidence
documented in Appendix D.9 of TAG Unit M3.1.

2106 Routes through the networ k raalei scead ctuil me G d( u
minutes). The coefficients for the expressions used to calculate generalised time
are the same as reported for SINTRAM72, and are taken from the November 2016
WebTAG Databook for values of time (VoT) and vehicle operating costs (VOC)
applicable to each of Cars, LGVs, and HGVs.

2.10.7 The assignments are run through an iterative process which is halted when the
variation in results, as defined by the TAG (Unit M3.1, Section C.2.4) oL
statistic, is less than the TAG target value of 0.1%.
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2.10.8 The convergences for the Runnymede network are shown in Figure 2-10. Figure
2-10 omits the first two iterations to provide clarity for variations in the later
iterations.

Figure 2-10 Highway Assignment Convergence - Epsilon Values

Local Model Highway Assignment Convergence: Base 2014

0.01 \\._/"\ u

2 4 8 10 12 14

Delta Gap, % - All Classes
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3 MODEL VALIDATION
3.1 Introduction

3.1.1 The validation reported here focuses on the local highway model that covers
Runnymede and a hinterland incorporating parts of adjacent authorities.

3.1.2  As described previously, this Local Model is derived from Surrey Count y Co
regional, multi-modal transport model, version SINTRAM72, which is used in this
application to forecast changes in the demand for travel in 2030, as well as to

provide initial (6priordé) base yearinhi ghwa

the form of origin-destination (OD) trip matrices. These prior OD matrices from
SINTRAM72 are refined as part of the validation process reported in this section.

3.1.3  This chapter focuses on the Local Model base year (2014) highway validation,
considering the comparison of modelled traffic flows with observations and,
similarly, comparisons of journey times along a set of five journey time routes
defined for the purpose.

3.2 Assessment Objectives

3.2.1 The primary objective of the Local Model validation is to provide assurance that

the model 6s replication of observed base

sufficient to give confidence in the forecast highway network modelling for
Runnymede.
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3.3 Validation Criteria

3.3.1  Validation simply compares modelled and observed data. The standard criteria for
assessing highway network models is provide
WebTAG guidance, notably, Unit M3 Highway Assignment Modelling.

3.3.2 The WebTAG criteria, summarised in Table 3-1 below, place a strong emphasis
on comparisons of observed traffic counts and modelled traffic flows using a
comparison metric termed the OGEHO6 statisti

3.3.3  Another component of the criteria is the comparison of observed and modelled
journey times that need to match within specified levels for a set of journey time
routes defined for the purpose.

Table 3-1 Validation acceptability guidelines

Validation Criteria Acceptability

Guideline
Individual flows within 100 vph of counts for flows less than 700 vph
Individual flows within 15% of counts for flows from 700 to 2,700 vph
Individual flows within 400vph of counts for flows more than 2,700 vph >c?a55:250f

GEH < 5 for individual flows
Modelled journey times within 15% (or 1 minute, if higher)

3.4 Methodology for Comparing Counts and Flow

3.4.1  Thelocal model observed traffic counts are taken from the set used in SINTRAM72
modelling, of which there were nearly 3,000 one-way counts. These counts were
taken in the period 2011 to 2017 and have been normalised, using measures of
traffic growth, to all correspond to the base year of 2014.

3.4.2 Of these 3,000 counts, 1,008 relate to the Local Model highway network. As
described below, flow validation is based on 716 counts from across the subarea.

3.4.3  This total large number of counts, and their distribution on the highway network, is
due to the wide sources of traffic count data that have contributed to the set. These
include counts produced by DfT, Highways England, Surrey County Council, as
well as counts commissioned for individual concerns. The count data has also been
observed by different means, both instrumented and manual, and across widely
varying numbers of days. These differences
factors® that are used in matrix estimation.

3.4.4 These different forms and sources of collection also vary in how and the extent to
which traffic is classified by the vehicle types used in the modelling of car, LGV,
and HGV.

3.45 Where counts have not been classified, or only in a limited way, then estimates
have had to be made of the numbers of cars, light, and heavy good vehicles
associated with each count site and for each time period.

3 Confidence levels vary between 0.0 ( 6 no confidenced) and 1.0 (6full co
in practice varies from 0.6 to 0.9, largely depending on the data collection type and numbers of
repeated observations.

Issue No. 01 Page 17 Document No. 53613T41/04



Runnymede Borough Council Local Plan Transport Model Technical Report

3.5 Motorway and Trunk Road Mainline Counts

3.5.1 Simple inspection of the count data on the motorway and trunk road network, of
the M25 and M3, reveals a number of inconsistencies that cannot be resolved by
any feasible set of modelled flows. For these roads, the peak hour counts are less
than the experienced levels of congestion imply. The reason for this is readily
accounted by the extensive queueing present at the start of the modelled periods,
where long stretches of 4 and 3-lane motorway can store up to 2,000 vehicles in a
2km stretch. Peak hour queueing occurs, of course, elsewhere in the network, but
the discrepancies between counted flows and travel demand are most significant
for these roads.

3.5.2 For this reason, peak hour motorway mainline count data has largely been
discounted in the modelling and validation. Instead, reliance is placed, in the first
instance, onthe demandpl aced on the motorways by the
the demand as derived by SINTRAM72. This demand is calculated from wide-
ranging data sources, but is partly based on average-hourly 3-hour counts for each
of the AM and PM periods, and then subjectt o é peak hour é adj ust me
this account, the prior estimates for the motorway flows (notably at the entry and
exit points) may be considered to be reasonably representative.

3.5.3  Another source of assessment of appropriate motorway flow demand is provided
by journey time data (as described later in Section 3.10). Through flow-delay
relationships, these can provide fair indicators of travel demand.

3.5.4 A further source of the assessment of motorway demand, given that these
motorways are typically highly congested in the peak hours, is provided by noting
the maximum counted flows and by the capacity of the motorways, as defined by
consideration of COBA relationships and the number of lanes. For this, the highest
observed values, for the entire morning and afternoon, were sourced from the
Hi ghway Englanddés WebTRIS database, wher e
provided 16 assessed counts as set out in Table 3-2.

Table 3-2 Motorway and Trunk Road Mainline Assessed Counts

Count Nr Description Link Nr
1592 M25 Clockwise within J11 333030
1595 M25 Anticlockwise within J11 333033
1694 M25 Anticlockwise J13 - J12 335270
1695 M25 Clockwise J12 - J13 335181
3131 M3 Westhound within J3 328426
3133 M3 Eastbound within J3 328412
3576 M3 Eastbound J3 - J2 329303
3577 M3 Eastbound within J2 334217
3578 M3 Eastbound J2 - J1 335380
3579 M3 Westbound J1 - J2 335365
3580 M3 Westbound within J2 121182
3581 M25 Clockwise J10 - J11 263304
3582 M25 Clockwise J11 - J12 72422
3583 M25 Clockwise within J12 90325
3584 M25 Anticlockwise within J12 334327
3585 M25 Anticlockwise J11 - J10 263305

3.5.5  Therefore, although the motorway counts are not used directly, it is possible to
form a view of the 6assessedd demand again
considered. On this basis, and noting the largely accurate modelling of motorway
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travel times described in Section 3.10, it is possible to assert confidence in the
motorway flows indicated by the prior trip matrices.

3.5.6  Modelling motorway flow levels adequately is significant, as they carry flows that
are ten times those of many roads in the rest of the local model network. Thus
errors of 10% in motorway counts and related routeings can correspond to 100%
of many local counts.

3.6 Count Selection

3.6.1  Although not a concern for much of the Runnymede Local Model, there is a
sufficient density of counts that inconsistencies between adjacent and nearby
counts are manifest. In some cases, these discrepancies may reasonably be
associated with queueing effects reducing the apparent demand (as per
motorways but on a smaller scale), but in other cases the reasons are not clear.

3.6.2  For example, within the study area, 2017 counts collected as part of the A320
Study have also been included, alongside existing counts. These, however, do not
always follow through the corridor or correspond well to existing counts, particularly
in and around junction 11 of the M25, and the roundabouts in Ottershaw and near
St Petero6s Hospital. The latter is Ilikely
situated on the A320 south of study area, and day to day variability of traffic
accessing the motorway network in response to mainline conditions is likely to be
attributable to the variation at junction 11.

3.6.3 Consequently judgement was made as to whether these were incorporated in the
count selections defined for matrix estimation and validation. These sets are

selected i n ter ms ravhich 883 eduntsaabel used forcnrmtixat s f o
estimation. As shown in Figure 3-1, these count sites are indicated by the red
rectangles.

Figure 3-1 Matrix Estimation Count Sites
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