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1. Introduction

1.1 Purpose of Study

JACOBS

111 The purpose of this report is to assess the cumulative traffic impact of committed/proposed
development within the A6 study area detailed in this report and to identify potential mitigation
measures to resolve junction capacity problems.

1.2 Preamble

121 Jacobs was commissioned by Harborough District Council (HDC) and Leicestershire County Council
(LCC) to assess the cumulative traffic impact as a result of a total of ten committed/proposed
developments identified by HDC within the Kibworth Beauchamp, Kibworth Harcourt, Fleckney, Great
Glen and Saddington areas.

1.2.2 This work has been undertaken in accordance with the scope of works agreed with HDC and LCC. It
has been based on the available Transport Assessments submitted as part of site specific planning
applications. For proposed developments at pre-application stage, worst case residential trip rates
have been obtained from appropriate Transport Assessment (TA) to establish the level of associated
vehicular trips. The vehicular trips are then assigned to the network using the 2011 National Census
‘Location of usual residence and place of work by method of travel to work’ dataset.

1.2.3 The list of junctions that the review/estimate trip generation and distribution work have been
undertaken are as follows:

Spinney Road / Welford Road junction;

Fleckney Road/Wistow Road/Fleckney Road junction;
High Street / Kilby Road / Leicester Road junction;
Main Street / High Street junction (Feckney);
Saddington Road / Manor Road junction;

Kibworth Road / Shearsby Road / Weir Road junction;
Bruntingthorpe Road / Welford Road / Saddington Road junction;
Fleckney Road/Kibworth Road/Warwick Road junction;
Wistow Road/Warwick Road Roundabout;

A6/Wistow Road Roundabout;

Carlton Road/Langton Road junction;

Church Road / A6 junction;

A6 Harborough Road / New Road junction;

Fleckney Road/Kibworth Road junction;

Station Street / New Road / High Street / Paget Street Roundabout;

Station Road/Leicester Road junction;

London Road/Leicester Road junction;

London Road/Church Road junction;

Stretton Road/Oaks Road/Church Road junction;
Main Street / A6 junction; and

Harborough Road/West Langton Road junction.
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1.1.

Table 1.1: List of Cumulative Development

JACOBS

The list of cumulative development, provided by HDC, assessed within this study is shown in Table

Reference | Planning Status Development Name Development Details
Reference
K1 16/00166/0UT Pending Land North Of Fleckney Erection of up to 200 residential dwellings
Consideration* Road Kibworth Beauchamp
K2 16/00286/0UT Pending Land To South And West Up to 11,368m2 of commercial/industrial
Consideration Of Priory Business Park floor space, up to 882m2 of office floor
Wistow Road Kibworth space and up to 294mz2 of retail floor space
Harcourt
K3 15/01153/0UT Approved? Land South East Of Erection of up to 110 dwellings (including
Warwick Road Kibworth affordable housing)
Beauchamp
K4 15/01398/0UT Refused Land East Of Wentworth Erection of up to 100 dwellings
Close Kibworth Beauchamp
Gl - Pre-application® Land South Of London Additional 150 dwellings in Great Glen for
Road Great Glen future growth
G2 - Pre-application Residential Development at | Additional 150 dwellings in Great Glen for
Stretton Road , Great Glen | future growth
G3 - Pre-application* Residential Development at | Additional 150 dwellings in Great Glen for
Oaks Road , Great Glen future growth
G4 16/01382/0UT Pending Land South Of London Erection of up to 19 dwellings
Consideration® Road Great Glen
F1 16/01355/FUL Pending Land At Fleckney Road Erection of 290 residential dwellings
Consideration Saddington
F2 16/00592/0UT Pending Land At Kilby Road Erection of up to 150 residential dwellings
Consideration Fleckney
1.25 Table 1.1 lists the status of applications at the time the study commenced (September 2016). A map

showing the location of each development can be found in Appendix A.
1.3 Report Structure

1.3.1 After this introductory chapter, the report is structured as follows:

e« Chapter 2 summaries the review of information available for trip generation and distribution of the
cumulative development. It also summaries the trip generation and distribution methodology used
for developments which are at the pre-application stage;

¢  Chapter 3 details the methodology for assessing the impact on the highway network from the
baseline traffic as well as the traffic generation associated with the cumulative development and
outlines the finding;

e Chapter 4 presents the baseline capacity assessment results;

¢  Chapter 5 presents the concept highways improvements to accommodate the impact of the
cumulative development flows and the revised capacity assessment results; and

! Planning status at the time of commission, the application has since been approved on 23/11/2016

2 Refused at the time the study commenced and correct as of January 2017

3 Planning status at the time of commission, an application has been made since (16/02081/0OUT (up to 100 Dwellings))
4 Planning status at the time of commission, an application has been made since (16/01501/0UT (up to 170 Dwellings))
® Planning status at the time of commission, non-determination appeal pending has been made since
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e  Chapter 6 summaries and concludes the report.
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2.1

211

212

2.13

Review/Estimate Trip Generation and Distribution of
Cumulative Development

Traffic Flow Data and Growth Factors

As agreed with HDC/LCC, 2021 has been used as the assessment year for this study. The relevant
assessment year 2021 flows outlined within available TAs have been used as to form the basis of the
2021 baseline morning and evening peak traffic flow diagrams. For junctions where no traffic flow data
for 2021 is available from TAs, the traffic flows for 2021 have been estimated using previously
surveyed traffic counts and adjusting these flows for background traffic growth. The most recent
manual turning counts undertaken by LCC have been obtained from the LCC’s traffic database.
Relevant National Traffic Model (NTM) growth factors adjusted by local TEMPRO growth factors have
be obtained and applied to the surveyed peak hour traffic flows to estimate the 2021 traffic flows.

The data source for each of the junctions within the traffic flow diagrams are outlined in Table 2.1.

Table 2.1: Traffic flow Data Source

Junction Name ’ Data Source ‘ Year

Spinney Road / Welford Road TA 2021
Fleckney Road/Wistow Road/Fleckney Road TA 2021
High Street / Kilby Road / Leicester Road TA 2021
Main Street / High Street TA 2021
Saddington Road / Manor Road TA 2021
Kibworth Road / Shearsby Road / Weir Road TA 2021
Bruntingthorpe Road / Welford Road / Saddington Road TA 2021
Fleckney Road/Kibworth Road/Warwick Road TA 2021
Wistow Road/Warwick Road Roundabout TA 2021
A6/Wistow Road Roundabout TA 2021
Carlton Road/Langton Road LCC MCC survey | 2016
Church Road / A6 TA 2021
A6 Harborough Road / New Road TA 2021
Fleckney Road/Kibworth Road TA 2021
Station Street / New Road / High Street / Paget Street Roundabout | TA 2020
Station Rd/Leicester Rd LCC MCC survey | 2015
London Rd/Leicester Red LCC MCC survey | 2015
London Rd/Church Rd LCC MCC survey | 2016
Main Street / A6 TA 2021
Harborough Rd/West Langton Road LCC MCC survey | 2014

The growth factors have been obtained from the TEMPRO database and Harborough 003 has been
used as the local area. Table 2.2 summarises the TEMPRO growth factors used within the study.
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Table 2.2: TEMPRO growth factors

Base Year — Future Year | Road Type | AM Peak PM Peak
2014 - 2021 Principal 1.100 1.106
2015 - 2021 Principal 1.086 1.090
2016 - 2021 Principal 1.070 1.074
2016 - 2021 Minor 1.070 1.073
2020 - 2021 Principal 1.018 1.018
2.1.4 The resultant morning and evening peak baseline 2021 traffic flows are summarised within Appendix
B and were issued to HDC/LCC for comments on 18" October 2016.
2.2 Derivation of Cumulative Development Traffic Flows
221 Table 2.3 outlines the approach used to forecast traffic flows for each development included within this

assessment.

Table 2.3: Method of traffic flows derivation for each committed/proposed development

Planning

Reference

Development Name

Approach

Development flows were obtained from TA submitted. Where flows do not extend as far as

16/00166/OUT | Land North Of Fleckney
Road Kibworth Beauchamp | junctions identified in other TAs, trips were distributed using distributions from other TAs.
16/00286/0OUT | Land To South And West Development flows were obtained from TA submitted. Where flows do not extend as far as
Of Priory Business Park junctions identified in other TAs, trips were distributed using distributions from other TAs.
Wistow Road Kibworth
Harcourt
15/01153/0OUT | Land South East Of Development flows were obtained from TA submitted. Where flows do not extend as far as
Warwick Road Kibworth junctions identified in other TAs, trips were distributed using distributions from other TAs.
Beauchamp
15/01398/OUT | Land East Of Wentworth Development flows were obtained from TA submitted. Where flows do not extend as far as
Close Kibworth Beauchamp | junctions identified in other TAs, trips were distributed using distributions from other TAs.
- Land South Of London Worst case residential trip rates were obtained from TA (15/01153/OUT) in Kibworths
Road Great Glen were used. Vehicular trips were assigned to the network using the 2011 National Census
‘Location of usual residence and place of work by method of travel to work’ dataset
(reference WUO3EW). Great Glen is located within Harborough 003 MSOA and therefore
trips to and from this MSOA were used to estimate trip distribution.
- Residential Development at | Worst case residential trip rates obtained from TA (15/01153/OUT) in Kibworths were
Stretton Road , Great Glen | used. Vehicular trips were assigned to the network using the 2011 National Census
‘Location of usual residence and place of work by method of travel to work’ dataset
(reference WUO3EW). Great Glen is located within Harborough 003 MSOA and therefore
trips to and from this MSOA were used to estimate trip distribution.
- Residential Development at | Worst case residential trip rates were obtained from TA (15/01153/OUT) in Kibworths
Oaks Road , Great Glen were used. Vehicular trips were assigned to the network using the 2011 National Census
‘Location of usual residence and place of work by method of travel to work’ dataset
(reference WUO3EW). Great Glen is located within Harborough 003 MSOA and therefore
trips to and from this MSOA were used to estimate trip distribution.
16/01382/0OUT | Land South Of London Worst case residential trip rates were obtained from TA (15/01153/0OUT) in Kibworths

Road Great Glen

were used. Vehicular trips were assigned to the network using the 2011 National Census
‘Location of usual residence and place of work by method of travel to work’ dataset
(reference WUO3EW). Great Glen is located within Harborough 003 MSOA and therefore
trips to and from this MSOA were used to estimate trip distribution.
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Planning
Reference

Approach

Development Name

JACOBS

16/01355/FUL | Land At Fleckney Road Development flows were obtained from TA submitted. Where flows do not extend as far as
Saddington junctions identified in other TAs, trips were distributed using distributions from other TAs.
16/00592/0OUT | Land At Kilby Road Development flows were obtained from TA submitted. Where flows do not extend as far as

Fleckney

junctions identified in other TAs, trips were distributed using distributions from other TAs.

2.2.2 Table 2.4 outlines the number of trips considered for each development for morning and evening peak
hours.

Table 2.4: Trip generation considered for each committed/proposed development

Planning

Reference

Development Name

Destination

Destination

16/00166/0OUT | Land North Of Fleckney Road Kibworth Beauchamp 98 49 59 93

16/00286/0OUT | Land To South And West Of Priory Business Park 60 225 193 62
Wistow Road Kibworth Harcourt

15/01153/0OUT | Land South East Of Warwick Road Kibworth 107 39 43 73
Beauchamp

15/01398/0OUT | Land East Of Wentworth Close Kibworth Beauchamp 41 17 25 42

- Land South Of London Road Great Glen 146 53 58 100

- Residential Development at Stretton Road , Great 146 53 58 100
Glen

- Residential Development at Oaks Road , Great Glen 146 53 58 100

16/01382/0OUT | 19 dwellings at G1 19 7 8 12

16/01355/FUL | Land At Fleckney Road Saddington 103 42 57 94

16/00592/0OUT | Land At Kilby Road Fleckney 78 27 37 72

2.2.3 Morning and evening peak traffic flow diagrams for each of the developments can be found in

Appendix C. These development traffic flows have been combined to derive the cumulative

development traffic flow for morning and evening peaks which are summarised in Appendix D. The
morning and evening peak cumulative development traffic flows have been combined with the
baseline 2021 traffic flows to form the Baseline 2021+ Cumulative Development traffic flow scenario
which are included within Appendix E.
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3. Highway Impact Methodology

3.1 Methodology

3.1.1 In order to assess the cumulative impact on the highway network in terms of total estimated traffic
flows and the capacity levels of the carriageways, per link and per direction, a list of links has been
identified and agreed with HDC and LCC for assessment.

3.1.2 Only morning and evening peak hour flows have been considered and not Annual Average Daily
Totals, as it is considered that the peak hour loading is the overwhelming issue on the highway
network, rather than the amount of total daily traffic. This study has therefore used the carriageway
capacity calculations within Design Manual for Roads and Bridges TA 79/99.

3.1.3 The capacity of a carriageway is dependent on many factors, including Road Type, Road Quality,
Number of Lanes and Carriageway Width. The defined study area consists of strategic highways and
urban roads covered by the following road type categories:

e Road type UAPL1 is defined in TA 79/99 as 'high standard single/dual carriageway road carrying
predominantly through traffic with limited access’;

¢ Road type UAP2 is defined in TA 79/99 as 'good standard single/dual carriageway road with
frontage access and more than two side roads per km’;

e Road type UAP3 is defined in TA 79/99 as 'variable standard road carrying mixed traffic with
frontage access, side roads, bus stops and at-grade pedestrian crossings'; and

¢ Road type UAP4 is defined in TA 79/99 as 'busy high street carrying predominantly local traffic
with frontage activity including loading and unloading'.

3.1.4 The capacities of different road types, as calculated in TA 79/99 are contained within Table 3.1.

Table 3.1: Carriageway capacities per direction, TA 79/99

Two-way Single Carriageway- Busiest direction flow Dual Carriageway
(Assumes a 60/40 directional split)

Total number of Lanes Number of Lanes in each
direction

2 2-3 3 3-4 4 4+ 2 3 4
Carriageway width | 6.1m ‘ 6.75m ’ 7.3m ’ 9.0m | 10.0m | 12.3m | 13.5m | 14.6m | 18.0m | 6.75m ’ 7.3m | 11.0m | 14.6m
UM 4000 | 5600 | 7200
UAP1 1020 | 1320 | 1590 | 1860 | 2010 | 2550 | 2800 | 3050 | 3300 | 3350 | 3600 | 5200
;zzd UAP2 1020 1260 | 1470 | 1550 | 1650 | 1700 | 1900 | 2100 | 2700 2950 | 3200 | 4800
UAP3 900 1100 | 1300 | 1530 | 1620 2300 | 2600 | 3300
UAP4 750 900 | 1140 | 1320 | 1410

3.15 The categorisation of the identified roads within the study area has been agreed with HDC and LCC
and each of the roads have therefore been assigned capacity levels according to the criteria in TA
79/99, which is summarised in Table 3.2.
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3.1.6

Table 3.2: Highway capacities by road type

JACOBS

Road Total no of lanes | Road type | Capacity per direction
Oaks Road 2 UAP4 750
Stretton Road 2 UAP4 750
Church Road 2 UAP4 750
London Road 2 UAP 3 1100
A6 north of London Road 2 UAP 3 1100
Station Road (Great Glen) 2 UAP4 750
A6 Leicester Road 2 UM 4000
Carlton Road 2 UAP4 750
Albert Street 2 UAP4 750
Wistow Road (east of Warwick Road) 2 UAP3 1300
Wistow Road (west of Warwick Road) 2 UAP3 900
Warwick Road 2 UAP4 900
Fleckney Road 2 UAP4 750
New Road (The Kibworths) 2 UAP4 750
Kibworth Road 2 UAP4 750
Kibworth Road/Weir Road 2 UAP4 750
High Street (Fleckney) 2 UAP4 750
Spinney Road 2 UAP4 750
Kilby Road 2 UAP4 750
A6 Harborough Road 2 UAP4 750
Oaks Road 2 UAP4 750

Figure 3.1 maps the links in Table 3.2, detailing the start and end point of the links analysed and
shows the highway capacity by direction.
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Figure 3.1: Link Capacity by Direction
. Link Capacity

\ By Direction

750
900

I 1,100
I 1,300
I 4,000

Contains OS data ©@ Crown copyright and database right (2017)

3.2

3.21

3.2.2

3.2.3

3.24

3.25

Baseline 2021 Link Assessment

It is necessary to assess the links identified under the Baseline 2021 traffic so that a comparison can
be made between the Baseline 2021 and Baseline 2021 + Cumulative Development traffic flows.

Table 3.3 summarised the maximum Baseline 2021 traffic flows for each of the links assessed,
compared to the theoretical capacity per direction, as predicted in TA79/99. The cells that are
highlighted in red indicate roads, or sections of road, that are operating over 85% of available
capacity. They will require remedial measures to accommodate additional traffic.

Table 3.3 demonstrated that under Baseline 2021 traffic scenario, the section of A6 north of London
Road (Great Glen) is forecast to operate with less than 10% capacity remaining in the morning peak
period.

The section of A6 south of the A6 Leicester Road/Wistow Road Roundabout, under the Baseline 2021
traffic scenario, is forecast to operate over its theoretical capacity (100%) during both morning and
evening peak periods in both directions.

For other links assessed under the Baseline 2021 scenario, the capacity assessment predicts that
they will be operating within practical capacity (85%).

Table 3.3: Highway capacities by road type

Total no of Capacity per Predicted 2021 baseline flows

EUES direction

AM/direction PM/direction

Oaks Road 2 UAP4 750 59 wbd | 131 whd

‘ ‘ 54 ebd 102 ebd
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Total no of Capacity per Predicted 2021 baseline flows

lanes direction . . . .
AM/direction PM/direction

Stretton Road 2 UAP4 750 276 sbd 205 sbd

241 nbd 188 nbd

Church Road 2 UAP4 750 174 wbd | 225 whd

377 ebd | 381 ebd

London Road 2 UAP 3 1100 400 sbd 358 sbd

439 nbd | 261 nbd

A6 north of London Road 2-3 UAP 2 1650 u! 1120 | nbd

1211 | sbd 1143 | sbhd

Station Road (Great Glen) 2 UAP4 750 382 wbd | 384 whd

542 ebd | 403 ebd

A6 Leicester Road 2 UM 4000 1344 | nbd 1059 | nbd

977 shd 882 shd

Carlton Road 2 UAP4 750 136 nbd 118 nbd

86 sbd 125 sbd

Albert Street 2 UAP4 750 194 ebd 191 ebd

104 wbd | 150 whd

Wistow Road (east of Warwick | 2 UAP3 1300 553 ebd 377 ebd
Road) 337 | wbd | 429 | whd
Wistow Road (west of Warwick | 2 UAP3 900 270 ebd | 221 ebd
Road)

230 wbd | 269 whd

Warwick Road 2 UAP4 900 354 nbd 227 nbd

178 shd 231 shd

Fleckney Road 2 UAP4 750 291 wbd | 200 wbd

132 ebd | 195 ebd

New Road (The Kibworths) 2 UAP4 750 302 wbd | 267 whd

246 ebd | 220 ebd

Kibworth Road 2 UAP4 750 188 wbd | 300 wbd

309 ebd 170 ebd

Kibworth Road/Weir Road 2 UAP4 750 283 nbd 243 nbd

234 sbd 219 sbd

High Street (Fleckney) 2 UAP4 750 330 nbd | 406 nbd

290 sbhd 330 shd

Spinney Road 2 UAP4 750 380 wbd | 239 whbd

308 ebd | 297 ebd

Kilby Road 2 UAP4 750 134 wbd | 148 whd

116 ebd 119 ebd

A6 Harborough Road (south of | 2 UAP3 1300
A6 Leicester Road/Wistow
Road Roundabout)

10
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3.2.6 Figure 3.2 maps the links over 85% practical capacity for the Baseline 2021 scenario, as shown in
Table 3.3.

Figure 3.2: Baseline 2021 Links over 85% Practical Capacity

Links over 85% Practical Capacity

\ 7 Baseline 2021

— AM/PM

J

Contains OS data @ Crown copyright and database right (2017)

3.3 Baseline 2021 + Cumulative Development Link Assessment

3.3.1 The Baseline 2021 + Cumulative Development directional traffic flows have also been assessed.
Table 3.4 summarised the Baseline 2021 traffic flows and the Baseline 2021 + Cumulative
Development traffic flows compared to the theoretical capacity as predicted in TA79/99.

3.3.2 The cells that are highlighted in red indicate roads, or sections of road, that are operating at over 85%
of available capacity (Practical Capacity). They will require remedial measures to accommodate
additional traffic.

3.33 Table 3.4 demonstrated that under Baseline 2021 + Cumulative Development traffic flow scenario, the
section of A6 north of London Road (Great Glen) is forecast to operate approximately 10% over its
theoretical capacity in the morning peak period.

3.34 The section of A6 south of the A6 Leicester Road/Wistow Road Roundabout, under the Baseline
2021+ Cumulative Development traffic flow scenario, is forecast to operate over its theoretical
capacity during both morning and evening peak periods in both directions.

3.35 For other links assessed under the Baseline 2021 + Cumulative Development scenario, the capacity
assessment predicts that they will be operating within practical capacity.
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Table 3.4: Highway capacities by road type — baseline 2021 & baseline + cumulative developments 2021

Total no of Capacity Predicted 2021 baseline flows Predicted 2021 baseline +
lanes per Cumulative development flows
direction

AM/direction PM/direction AM/direction PM/direction

Oaks Road 2 UAP4 750 59 wbd | 131 wbd 171 whbd 171 wbd

54 ebd | 102 ebd 104 ebd 175 ebd

Stretton Road 2 UAP4 750 276 sbd 205 shd 358 sbd 302 shd

241 nbd | 188 nbd 313 nbd 256 nbd

Church Road 2 UAP4 750 174 wbd 225 whd 344 whd 338 whd

377 ebd | 381 ebd 473 ebd 474 ebd

London Road 2 UAP3 1100 400 sbd 358 sbd 460 shd 462 sbd

439 nbd | 261 nbd 631 nbd 323 nbd

A6 north of London Road 2-3 UAP2 1650 1120 nbd 1276 nbd

1211 | sbd | 1143 sbd 1380 | shd 1348 sbd

Station Road (Great Glen) 2 UAP4 750 382 | whd | 384 whd 469 wbd 449 whd

542 ebd | 403 ebd 582 ebd 488 ebd

A6 Leicester Road 2 uMm 4000 1344 | nbd | 1059 nbd 1502 nbd 1247 nbd

977 sbd | 882 shd 1151 | shd 1046 shd

Carlton Road 2 UAP4 750 136 nbd 118 nbd 152 nbd 136 nbd

86 shd 125 sbd 109 sbd 142 sbd

Albert Street 2 UAP4 750 194 ebd 191 ebd 218 ebd 214 ebd

104 | wbd | 150 whd 127 whd 168 whd

Wistow Road (east of Warwick 2 UAP3 1300 553 ebd | 377 ebd 684 ebd 539 ebd
Road) 337 | wbd | 420 | wbd | 513 | wbd | 540 | whd
Wistow Road (west of Warwick 2 UAP3 900 270 ebd 221 ebd 318 ebd 328 ebd
Road)

230 | wbd | 269 whd 362 whd 314 whd

Warwick Road 2 UAP4 900 354 nbd | 227 nbd 528 nbd 362 nbd

178 sbd | 231 shd 312 shd 378 shd

Fleckney Road 2 UAP4 750 291 wbd | 200 whbd 425 whd 295 wbd

132 ebd | 195 ebd 224 ebd 318 ebd

New Road (The Kibworths) 2 UAP4 750 302 | wbhd | 267 whd 350 wbd 316 whd

246 ebd | 220 ebd 293 ebd 267 ebd

Kibworth Road 2 UAP4 750 188 wbd | 300 whbd 231 whbd 334 wbd

309 ebd | 170 ebd 351 ebd 208 ebd

Kibworth Road/Weir Road 2 UAP4 750 283 nbd 243 nbd 312 nbd 279 nbd

234 sbd | 219 sbd 278 sbd 244 sbd

High Street (Fleckney) 2 UAP4 750 330 nbd | 406 nbd 410 nbd 447 nbd

290 sbd | 330 shd 321 shd 402 shd

Spinney Road 2 UAP4 750 380 | whd | 239 whbd 410 whd 286 whbd

308 ebd | 297 ebd 356 ebd 329 ebd

Kilby Road 2 UAP4 750 134 | wbd | 148 whd 176 whd 168 whd
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Total no of Capacity Predicted 2021 baseline flows Predicted 2021 baseline +
lanes per Cumulative development flows

direction . X . . . . . .
AM/direction PM/direction AM/direction PM/direction

‘ 116 ‘ ebd ‘ 119 ‘ ebd ‘ 130 ‘ ebd ‘ 157 ‘ ebd

A6 Harborough Road (south of 2 UAP3 1300
A6 Leicester Road/Wistow
Road Roundabout)

3.3.6 Figure 3.3, below, maps the links over 85% practical capacity for the Baseline 2021 + Cumulative
Development scenario, as shown in Table 3.4.

Figure 3.3: Baseline 2021 + Cumulative Development Links over 85% Practical Capacity

Links over 85% Practical Capacity

\ e | Baseline 2021 + Development
L ] AM

— AM/PM

D

Contains OS data @ Crown copyright and database right (2017)

3.3.7 Table 3.4 demonstrates that the A6 corridor within the study area is operating significantly above its
theoretical capacity level. Therefore it will be necessary to undertake local junction capacity
assessments to understand their operational performance. The following junctions have been
identified and agreed with HDC and LCC for junction assessments:

e Glen Road / London Road / A6 Leicester Road Roundabout;

. A6 Leicester Road / Station Road Roundabout;

e A6 Leicester Road / Wistow Road Roundabout;

e  Church Road / A6 Harborough Road/ Marsh Drive junction; and
e A6 Harborough Road / New Road junction.

3.3.8 The locations of these junctions are displayed on Figure 3.4.
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Figure 3.4: Junctions Assessed

. @ Junctions Assessed

Contains OS data @ Crown copyright and database right (2017)

3.3.9 Table 3.5 shows the development flows distributed to each road and the percentage increase in flow
has in comparison to the 2021 baseline case.

Table 3.5: Difference between 2021 baseline flows and 2021 baseline + cumulative development flows

2021 development flows Difference between 2021 baseline +
Cumulative development flows and

2021 baseline (%)

AM/direction PM/direction AM/direction PM/direction
Oaks Road 112 whd 40 whd 190% whd 31% whd
50 ebd 73 ebd 92% ebd 71% ebd
Stretton Road 82 sbd 97 sbd 30% sbd 47% sbd
72 nbd 68 nbd 30% nbd 36% nbd
Church Road 170 whd 113 whd 97% whd 50% whd
96 ebd 92 ebd 26% ebd 24% ebd
London Road 61 sbhd 104 shd 15% shd 29% shd
192 nbd 62 nbd 44% nbd 24% nbd
A6 north of London Road 330 nbd 156 nbd 22% nbd 14% nbd
169 shd 206 shd 14% shd 18% shd
Station Road (Great Glen) 87 whd 65 whd 23% whd 17% whd
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2021 development flows Difference between 2021 baseline +
Cumulative development flows and

2021 baseline (%)

AM/direction PM/direction AM/direction PM/direction
40 ebd 84 ebd 7% ebd 21% ebd
A6 Leicester Road 158 nbd 188 nbd 12% nbd 18% nbd
174 shd 164 shd 18% shd 19% shd
Carlton Road 16 nbd 18 nbd 12% nbd 15% nbd
23 shd 17 sbd 26% sbd 14% sbd
Albert Street 24 ebd 23 ebd 12% ebd 12% ebd
23 whd 17 whd 22% whd 12% whd
Wistow Road (east of Warwick 131 ebd 162 ebd 24% ebd 43% ebd
Road) 176 whd 111 whd 52% | whd 26% | whd
Wistow Road (west of Warwick 48 ebd 107 ebd 18% ebd 48% ebd
Road) 132 whd a5 wbd | 58% | wbd | 17% | whd
Warwick Road 174 nbd 135 nbd 49% nbd 60% nbd
134 shd 147 shd 75% shd 64% shd
Fleckney Road 134 whbd 95 whd 46% whbd 47% whbd
92 ebd 123 ebd 70% ebd 63% ebd
New Road (The Kibworths) 48 whbd 49 whbd 16% whd 18% whd
47 ebd 47 ebd 19% ebd 21% ebd
Kibworth Road 43 whbd 34 whbd 23% whbd 11% wbd
42 ebd 38 ebd 14% ebd 22% ebd
Kibworth Road/Weir Road 29 nbd 36 nbd 10% nbd 15% nbd
44 shd 25 shd 19% shd 11% shd
High Street (Fleckney) 80 nbd 41 nbd 24% nbd 10% nbd
31 shd 72 sbd 11% shd 22% shd
Spinney Road 30 whd 47 whbd 8% whbd 20% whbd
48 ebd 32 ebd 16% ebd 11% ebd
Kilby Road 42 whd 20 whd 31% whd 14% whd
14 ebd 38 ebd 12% ebd 32% ebd
A6 Harborough Road (south of 119 nbd 101 nbd 9% nbd 8% nbd
A6 Leicester Road/Wistow
Road Roundabout) 88 shd 128 sbd 6% sbd 11% sbd
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4, Junction Capacity Assessments

4.1 Introduction

41.1 Junction capacity assessments have been undertaken to the following junctions:
. Glen Road / London Road / A6 Leicester Road Roundabourt;
e A6 Leicester Road / Station Road Roundabout;
. A6 Leicester Road / Wistow Road Roundabout;
e  Church Road / A6 Harborough Road/ Marsh Drive junction; and
e A6 Harborough Road / New Road junction.
4.1.2 The following flow scenarios have been assessed for the each of the junction for the weekday AM and
PM peak hour:
. Baseline 2021; and
e Baseline 2021 + cumulative development.

4.1.3 Table 4.1 outlines the traffic flows for each junction assessed in the baseline 2021 and baseline 2021
+ cumulative development case and highlight the difference between the two scenarios.

Table 4.1: Junction Traffic Flows - baseline 2021, baseline + cumulative developments 2021 & difference

Junction (Arm) Baseline 2021 Baseline 2021 + Difference (vehicles) Difference (%)
cumulative development

Glen Road / London Road / A6 Leicester Road Roundabout

Glen Road (N) 1211 1143 1380 1349 169 206 14% 18%
London Road (E) 439 261 631 323 192 62 44% 24%
Leicester Road (S) 1124 871 1261 965 137 94 12% 11%
Total 2774 2275 3273 2637 499 362 18% 16%

A6 Leicester Road / Station Road Roundabout

Leicester Road (N) 868 837 976 938 108 101 12% 12%
Station Road (E) 382 384 469 449 87 65 23% 17%
Leicester Road (S) 1344 1059 1502 1247 158 188 12% 18%
Station Road (W) 532 405 533 409 1 4 0% 1%

Total 2258 1848 2504 2105 246 257 11% 14%

A6 Leicester Road / Wistow Road Roundabout

Leicester Road (N) 1086 1001 1260 1163 174 162 16% 16%
Leicester Road (E) 1329 1315 1448 1416 119 101 9% 8%

Wistow Road (S) 700 430 828 590 128 160 18% 37%
Total 3115 2746 3536 3169 421 423 14% 15%

Church Road / A6 Harborough Road / Marsh Drive Junction

Harborough Road (N) 1396 1059 1479 1177 83 118 6% 11%

Marsh Drive (E) 67 71 67 71 0 0 0% 0%

Harborough Road (S) 1019 1223 1112 1282 93 59 9% 5%




Cumulative Development Traffic Impact Study JACOBS

Junction (Arm) Baseline 2021 Baseline 2021 + Difference (vehicles) Difference (%)

cumulative development

Church Road (W) 290 203 309 212 19 9 % 5%

Total

1376 1497 1488 1565 112 68 8% 5%

A6 Harborough Road / New Road Junction

Harborough Road (N) | 1216 848 1290 953 74 105 6% 12%
Harborough Road (S) | 1031 1325 1152 1464 121 139 12% 11%
New Road (W) 226 143 290 185 64 42 28% 29%
Total 2473 2316 2732 2602 259 286 10% 12%
4.1.4 The assessment of the junctions has been undertaken using PICADY 9 (the Priority Intersection

4.15

4.1.6

4.1.7

4.1.8

4.1.9

4.1.10

Module) or ARCADY 9 (the Roundabout Module) within Junction 9 modelling software. Geometric
inputs for each junction have been measured from OS mapping available.

The Junctions software refers to LOS values contained in the Highway Capacity Manual. In this
instance, model outputs show the unsignalised LOS values for each peak hour, based on the average
delay per arriving vehicle. The LOS system uses the following alphabetised categories:

. A = Free flow;

. B = Reasonably free flow;

e C = Stable flow;

e D = Approaching unstable flow;

e E =Unstable flow; and

e F =Forced or breakdown flow

For priority junctions a Ratio of Flow to Capacity (RFC) value below 0.85 indicates that a junction
operates ‘within’ its practical capacity. Typically junctions can satisfactorily operate with RFC values

between 0.85 and 1.00. A RFC value greater than 1.00 indicates that a junction operates ‘above’ its
theoretical capacity.

The RFCs are reported using a traffic light colouring system, the traffic light colouring system works as
follows:

e  Green - RFC less than 0.85, junction is likely to operate without delays; 0.85 is an industry
recognised level of congestion at which a junction is starting to approach its capacity.

. - RFC between 0.85 and 1, junction is approaching capacity and may be subject to minor
delay; and

¢ Red -RFC greater than 1, junction is over capacity and delays will occur.

The junction capacity assessment software only models junctions on an individual basis and therefore
does not take into account the interaction between adjacent junctions as a result of queuing or
‘platooning’ traffic.

It should also be noted that as traffic flow outputs have been taken from a fixed assignment
spreadsheet model, junction capacity results should be deemed ‘the worst case’. In reality it might be
expected that vehicles will attempt to avoid the worst incidences of congestion by changing route,
mode of travel or time of travel.

Results of the junction capacity modelling are presented in tables for each assessed junction in turns,
and represent conditions modelled at the busiest quarter-hour period of the peak hours.
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4.1.11 The detailed output of all junction capacity assessments are presented in Appendix F and are
discussed in this chapter.
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4.2 Glen Road / London Road / Leicester Road Roundabout

42.1 Table 4.2 outlines the results of the Baseline 2021 scenario junction capacity assessments. In order to understand if the existing junction layout will be able to
accommodate traffic from the cumulative development, Table 4.2 also outlines the results of the Baseline 2021 + Cumulative Development scenario. The table also
indicates the change to the operation of the junction following the addition of traffic from the cumulative development.

Table 4.2: Glen Road / London Road / Leicester Road Roundabout junction capacity assessment results

Baseline 2021 Baseline 2021 + Cumulative Development Difference (Baseline 2021+Cumulative Development -
Baseline 2021 )

5 = 5| & 5 5 5 g 5
2| < 2| 2 e > > > O
o | 3 e & o o - ° z
s | & g | 4 g g g g a
& o (o (o (o o

London Road 1 | 438 | 037 | A 0 | 342 | 021 | A 1 | 649 | 056 A 0 | 387|028 A 1 | 211 | 019 - 0 0.45 | 0.07

Leicester Road 1 2.56 0.47 A 1 1.89 0.34 A 1 3.22 0.55 A 1 2.06 | 0.38 A 0 0.66 0.08 - 0 0.17 0.04

Glen Road 1 25 | 048 | A 1 | 224 | 044 | A 1 | 287 | 055 A 1 | 251|050 | A 0 | 037 | 007 - 0 0.27 | 0.06

4.2.2 It can be seen from Table 4.2 that the existing junction will operate within capacity under the Baseline 2021 scenario during the AM and PM peak periods, with RFCs

below 0.85 on all arms and minimal queuing taking place. It can also be seen from the table that the existing junction will continue to operate within capacity under
the Baseline 2021 + Cumulative Development scenario during the AM and PM peak periods, with RFCs below 0.85 on all arms and minimal queuing taking place.

4.3 A6 Leicester Road / Station Road Roundabout
4.3.1 Table 4.3 outlines the results of the Baseline 2021 scenario junction capacity assessments. In order to understand if the existing junction layout will be able to

accommodate traffic from the cumulative development, Table 4.3 also outlines the results of the Baseline 2021 + Cumulative Development scenario. The table also
indicates the change to the operation of the junction following the addition of traffic from the cumulative development.
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Table 4.3 : Leicester Road / Station Road Roundabout junction capacity assessment results

Baseline 2021 + Cumulative Development Difference (Baseline 2021+Cumulative Development - Baseline

AM PM

Delay (s)
Queue (Veh)
Delay (s)
Queue (Veh)
Delay (s)
Queue (Veh)
Delay (s)
Queue (Veh)
Delay (s)

— —
g = g
= = =
) 2 )
] - ]
() 3 ()
=] [a] =]
(o4 (o4

Leicester Road

1 327 | 057 | A 1 203 | 040 | A 2 3.95 | 0.64 A 1 | 229|047 | A 1 0.68 | 0.07 - 0 0.26 | 0.07 -
Northbound
Station Road

2 | 11.78 | 0.66 B 1 494 | 038 | A 3 17.2 | 0.74 1 57 | 042 | A 1 5.42 | 0.08 (B) 0 0.76 | 0.04 -
Eastbound
Leicester Road

1 256 | 040 | A 1 189 | 033 | A 1 2.86 | 0.46 A 1 | 208|037 | A 0 03 | 0.06 - 0 0.19 | 0.04 -
Southbound
Station Road

1 611 | 042 | A 1 488 | 036 | A 1 823 | 054 A 1 | 561|042 | A 0 212 | 012 - 0 0.73 | 0.06 -
Westbound
4.3.2 It can be seen from Table 4.3 that the existing junction will operate within capacity under the Baseline 2021 scenario during the AM and PM peak periods, with RFCs

below 0.85 on all arms and minimal queuing taking place. It can also be seen from the table that the existing junction will continue to operate within capacity under
the Baseline 2021 + Cumulative Development scenario during the AM and PM peak periods, with RFCs below 0.85 on all arms and minimal queuing taking place.

4.4 A6 Leicester Road / Wistow Road Roundabout

4.4.1 Table 4.4 outlines the results of the Baseline 2021 scenario junction capacity assessments. In order to understand if the existing junction layout will be able to
accommodate traffic from the cumulative development, Table 4.4 also outlines the results of the Baseline 2021 + Cumulative Development scenario. The table also
indicates the change to the operation of the junction following the addition of traffic from the cumulative development.
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Table 4.4 : Leicester Road / Wistow Road Roundabout junction capacity assessment results

Baseline 2021 Baseline 2021 + Cumulative Development Difference (Baseline 2021+Cumulative Development - Baseline
2021)

‘ AM PM AM PM ‘ AM ‘ PM
5 | = 5| = 5| = 5| = 5 | = = &
2 2 2 2 2 2

= Q = = = = = >

| T | & g | & g | & g | = g | & 2 =

- e | 8 e | & 2 | & 2| & g 8

(o4 (o4 (o4 (04 (04 (04
Leicester Road 9 23.7 0.91 8 20 46 97.06 1.04 F 27 62.99 37 73.36 0.13 F(C) 19 42.99 0.11 ()
Northbound
Wistow Road 4 20.4 0.82 1 5.79 0.43 A 14 58.28 F 2 8.91 0.62 A 10 37.88 0.15 F(C) 1 3.12 0.19
Leicester Road 5 15.24 0.84 2 7.96 0.71 A 18 49.32 E 5 14.94 13 34.08 0.13 E(C) 3 6.98 0.13 (A)
Southbound

4.4.2 It can be seen from Table 4.4 that the A6 Leicester Road Northbound Arm is approaching capacity in the AM and PM peak periods under the Baseline 2021
scenario (with RFC of 0.91 and 0.89 respectively). The Wistow Road Arm and A6 Leicester Road Southbound Arm both operate with RFCs below 0.85 during both
AM and PM peak periods under the Baseline 2021 scenario.

4.4.3 For the Baseline 2021 + Cumulative Development scenario, it can be seen from Table 4.4 that the A6 Leicester Road Northbound Arm is operating at over capacity
with a RFC of 1.04 in the AM peak. The Wistow Road Arm and Leicester Road Southbound Arm are approaching their capacities with both RFCs at 0.97 during the
AM Peak.

4.4.4 For the PM peak under the Baseline 2021 + Cumulative Development, the results indicate both the A6 Leicester Road Northbound and Southbound Arms are
approaching at capacity with RFCs of 1.00 and 0.84 respectively. The results also indicate the Wistow Road Arm will operate within capacity with a RFC of below
0.85.

45 Church Road / A6 Leicester Road/ Marsh Drive

45.1 Table 4.5 outlines the results of the Baseline 2021 scenario junction capacity assessments for the Church Road/A6 Harborough Road/Marsh Drive junction. In order
to understand if the existing junction layout will be able to accommodate traffic from the cumulative development, Table 4.5 also outlines the results of the Baseline
2021 + Cumulative Development scenario. The table also indicates the change to the operation of the junction following the addition of traffic from the cumulative
development.
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Table 4.5: Church Road / A6 Harborough Road/ Marsh Drive junction capacity assessment results

Baseline Baseline 1 + Cumulative Development Difference (Baseline 2021+Cumulative Development -
Baseline 2021)

AM PM AM PM ‘ AM PM

Queue (Veh)
Queue (Veh)
Queue (Veh)
Queue (Veh)
Queue (Veh)

~
1=
(]
>
<
[
3
[}
S
(o4

Delay (s)
Delay (s)
Delay (s)
Delay (s)
Delay (s)
Delay (s)

Church Rd to Leicester

144 1898.88 N/A F 95 1686.07 N/A F 227 3244.24 N/A F 100 1421.78 N/A F 84 1345.36 0 - 5 -264.29 0 -
Rd Eastbound
Church Rd to Leicester
Rd Westbound/Marsh 24 1981.2 N/A F 18 1088.35 N/A F 35 3339.14 N/A F 19 1486.25 N/A F 11 1357.94 0 - 1 397.9 0 -
Drive
Leicester Rd
Westbound to Church

2 4.42 0.31 A 3 4.7 0.45 A 3 4.93 0.42 A 4 5.87 0.57 A 2 0.51 0.11 - 2 1.17 0.12 -

Rd / Leicester Rd
Eastbound /Marsh Drive

Marsh Drive to
Leicester Rd
Westbound / Church Rd 38 1762.29 N/A F 1 53.94 0.55 F 42 1652.34 N/A F 6 251.63 1.07 F 4 -109.95 0 = 5 197.69 0.52 =
/ Leicester Rd
Eastbound

Leicester Rd Eastbound

1 18.58 0.51 2 29.52 0.69 1 23.89 0.58 3 45.77 0.79 E 0 5.31 0.07 - 1 16.25 0.1 E (D)
to Church Rd

45.2 Under the Baseline 2021 scenario, it can be seen from Table 4.5 that during the AM peak the minor arms of the junction (Church Road and Marsh Drive) are
operating significantly over capacity with RFC error values. This implies that there are insufficient gaps in the traffic on the A6 Leicester Road to allow traffic from
Church Road and Marsh Drive turning right or left to access A6 Leicester Road in both directions. During the PM peak, the result also indicates the Church Road
Arm is operating significantly over capacity with RFC error values. This implies that there are insufficient gaps in the traffic on the A6 Leicester Road to allow traffic
from Church Road turning right or left to access A6 Leicester Road in both directions.
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45.3 It can be seen from the table that under the Baseline 2021 + Cumulative Development scenario, the cumulative flows would have further impact on the junction with
increases in queuing and delay for both Church Road and Marsh Drive Arms.

4.6 New Road/A6 Harborough Road
46.1 Table 4.6 outlines the results of the Baseline 2021 scenario junction capacity assessments. In order to understand if the existing junction layout will be able to
accommodate traffic from the cumulative development, Table 4.6 also outlines the results of the Baseline 2021 + Cumulative Development scenario. The table also

indicates the change to the operation of the junction following the addition of traffic from the cumulative development.

Table 4.6 : New Road/A6 Harborough Road junction capacity assessment results

Baseline 2021 Baseline 2021 + Cumulative Development Difference (Baseline 2021+Cumulative Development -
Baseline 2021 )

AM PM AM PM
= = = =
[0} ) (@) [0}
Z| > Z, O Z Z 0
[} () () [}
3 3 3 | 3 3 3 | =
> [) > [} > > [)
(o4 a (o [a) (o4 (o4 [a)
New Road to 1E+1
+
Harborough Road 34 3024.68 3.18 F 18 1501.97 1.98 F 70 45155.67 | 58.4 F 41 1794.15 N/A F 36 42130.99 | 55.22 | - 24 292.18 0
Southbound
New Road to -
o
Harborough Road 53 3003.52 3.01 F 23 1470.22 1.93 F 135 43904.46 | 58.84 F 70 1772.31 N/A F 81 40900.94 | 55.83 | - 47 302.09 @
Northbound
Harborough Road B
Southbound to New 0 9.37 0.05 A 0 14.75 0.27 B 0 10.57 0.06 B 1 18.95 0.34 0 1.2 0.01 ®* 0 4.2 0.07 (B)
Road

46.2 Under the Baseline 2021 scenario, it can be seen from Table 4.6 that during the AM and PM peak the minor arm of the junction (New Road) is operating significantly
over capacity with a maximum RFC of 3.18 in the morning peak.

4.6.3 It can be seen from the table that under the Baseline 2021 + Cumulative Development scenario, the cumulative flows would have further impact on the junction with
increases in queuing and delay for New Road Arm. During the PM peak the minor arm of the junction New Road, is operating significantly over capacity with RFC
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error values. This implies that there are insufficient gaps in the traffic on the A6 Leicester Road to allow traffic from New Road turning right or left to access A6
Harborough Road in both directions.

4.7 Summary

4.7.1 Based on the junction capacity assessments outlined within this chapter, consideration should be given to introduce concept highway improvement designs to
mitigate the highway impact from the cumulative development for the following junctions:
e Leicester Road / Wistow Road Roundabout;
e  Church Road / A6 Leicester Road/ Marsh Drive; and

e Harborough Road / New Road junction.
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5.1

511

5.1.2

5.1.3

514

5.1.5

5.1.6

517

5.2

521

522

5.2.3

Concept Highway Improvements

Introduction

Based on the junction capacity assessments presented in the previous chapter, this chapter presents
the concept highway improvements to fully mitigate the impact of development traffic. At this level of
design, all improvements proposed are delivered within the public highway.

Concepts presented within this chapter are intended to illustrate the scale of possible capacity
requirements, and are not intended to be definitive or exhaustive.

The Degree of Saturation (DoS) is an output from LinSig which provides a measure of the utilised
capacity of a signalised junction approach lane. It is directly comparable to the RFC outputs obtained
from PICADY/ARCADY assessments.

The colour-coding system used to categorise DoS in the model results tables is as follows:

e Lanes with a DOS of less than 90% are coloured green

. Lanes with a DOS between 90% and 99% are coloured ;and

e Lanes with a DOS of 100% or more are coloured red

A 90% or less DoS value is generally considered to result in the satisfactory operation of any arm of a
signalised junction. Values between 90% and 100% suggest that the arm is approaching its theoretical

capacity, while values in excess of 100% indicate that the arm of the signalised junction is over-
capacity, and hence the junction is operating over its theoretical capacity.

LinSig also provides a Practical Reserve Capacity (PRC) percentage figure, which is an overall
assessment of the amount of spare capacity available at a signalised junction. In many cases, a DoS
value of between 90% and 100% results in a negative PRC figure, meaning that there is no spare
capacity available.

The modelling outputs of all junction capacity assessments are presented in Appendix G and are
discussed in this chapter.

A6 Leicester Road / Wistow Road Roundabout

Figure 5.1 presents the possible improvement scheme to mitigate the impact from the Baseline 2021
scenario and the Baseline 2021 + Cumulative Development scenario for the A6 Leicester
Road/Wistow Road Roundabout for HDC/LCC's consideration.

The proposed improvements are as follows:

. Longer flare for Wistow Road;

e Alter hatching along the A6 Leicester Road northbound approach to increase the approach line
width; and

e Longer flare for the A6 Leicester Road southbound approach.

The results of the Baseline 2021 scenario and the Baseline 2021 + Cumulative Development scenario
junction capacity assessments are summarised in Table 5.1.
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Table 5.1: Revised A6 Leicester Road / Wistow Road Roundabout junction capacity assessment results

Baseline 2021 Baseline 2021 + Cumulative Development

Delay (s)
Delay (s)

—
=
9]
>
<
(4]
>
Q
=1
(o4

Queue (Veh)
Delay (s)
Delay (s)

Leicester Rd Nbd 3 6.91 | 0.74 A 3 6.41 | 0.72 A 4.9 11.5 0.84 B 4 9.39 0.8 A

Wistow Rd 2 | 858 | 065 | A 1 | 407|035 | A | 37 | 1501 | 0.79 1 | 556 05 | A
LeicesterRdSbd | 2 | 7.29 | 071 | A 2 | 493 | 06 | A | 46 | 123 | 083 | B 3 | 707 | 072 | A

5.2.4 It can be seen from the Table 5.1 that the proposed improvement scheme would operate within
capacity (RFC less than 0.85) for both Baseline 2021 scenario and the Baseline 2021 + Cumulative
Development scenario.

5.3 Church Road/A6 Harborough Road/Marsh Drive

53.1 Figure 5.2 presents the possible improvement scheme to mitigate the majority of the traffic impact
generated from the Baseline 2021 scenario and the Baseline 2021 + Cumulative Development
scenario for the Church Road / A6 Harborough Road/ Marsh Drive junction for HDC/LCC's
consideration.

5.3.2 The proposed improvements are to signalise the following arms of the existing priority junction:
- A6 Harborough Road north;
- A6 Harborough Road south; and
- Church Road.

5.3.3 At this stage, it is not proposed to provide any controlled crossing facilities, as a pedestrian all-red
stage would almost certainly push the junction over capacity. In conjunction with the above, in order to
minimise conflicting turning movements, it is proposed to ban the right turn movements to and from
Marsh Drive. Local appetite for this would need to be assessed as part a subsequent more detailed
feasibility testing.
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Table 5.2: Revised Church Road / A6 Harborough Road / Marsh Drive junction capacity assessment results.

Baseline 2021 Baseline 2021 + Cumulative Development

AM (cycle time 110 s) PM (cycle time 86s) AM (cycle time 110s) PM (cycle time 76s)

— — — —
< < < <
o o oL » 3 w
< < = = = =
o o o = o =
=] =] =] = S =
5} 5} (o) @ (o) o
> > > o = (=)
(o4 (o4 (o4 (o4

A6 North

34.2 21.6 20.0 42.5 50.7 36.9 45.5 100.6 103.3%

out only)

Marsh Drive (left

0.1 5.1 16.3% 0.1 4.0 14.2% 0.1 5.3 17.0% 0.1 4.2 14.6%

A6 South

29.2 22.2 85.3% 38.2 40.8 32.5 23.4 88.1% 62.5 114.5 104.0%

Church Rd

13.4 90.0 51 43.9 59.1% 16.2 | 110.2 4.5 36.1 54.3%

PRC

-1.8 -7.5 -7.8 -15.6

5.3.4

5.3.5

5.3.6

5.3.7

5.3.8

5.3.9

54

54.1

5.4.2

It can be seen from Table 5.2 that for the AM peak under the Baseline 2021 scenario the A6 South
Arm and Marsh Drive will operate under capacity with DoS of less than 90%. The A6 North Arm and
the Church Road will approach their theoretical capacity with DoS of 91.6% and 91.5% respectively.

For the PM peak under the Baseline 2021 scenario, the Marsh Drive and Church Road Arms will
operate under capacity with DoS of less than 90%. The A6 North and South Arms will approach their
theoretical capacity with DoS of 96.7% and 96.6% respectively.

For the AM peak under the Baseline 2021 + Cumulative Development scenario, the Marsh Drive and
Church Road Arms will continue to operate under capacity with DoS of less than 90%. The A6 North
and South Arms will approach their theoretical capacity with DoS of 97.1% and 95.8% respectively.

In the PM peak under the Baseline 2021 + Cumulative Development scenario, the Marsh Drive and
Church Road Arms will continue to operate under capacity with DoS of less than 90%. The A6 North
and South Arms will operate over-capacity with DoS of 103.3% and 104.0% respectively.

With the introduction of traffic signal control, the results in Table 5.2 above show that delays will be
spread more evenly across all arms. Compared to the existing give-way scenario, this clearly benefits
the Church Road approach, with delays substantially reduced. On the other hand, delay will be
introduced to the A6 arms which at present, operates unimpeded.

The possible improvement scheme identified provides a significant improvement on the Baseline 2021
and Baseline 2021 + Cumulative Development scenario at the existing priority junction where the
minor arms of the junction (Church Road and Marsh Drive) are operating significantly over capacity
with RFC error values. The existing priority junction modelling results from Table 4.5 imply that there
are insufficient gaps in the traffic on the A6 Leicester Road to allow traffic from minor arms of the
junction turning right or left to access A6 Leicester Road in both directions.

New Road/ A6 Harborough Road

Figure 5.3 presents the possible improvement scheme to mitigate the impact from the Baseline 2021
scenario and the Baseline 2021 + Cumulative Development scenario for the A6 Harborough
Road/New Road junction. It is proposed to convert the existing priority junction to a 3-arm roundabout
consisting of A6 Harborough Road North Arm (northern arm), A6 Harborough Road South Arm
(southern arm) and New Road Arm (western arm).

The results of the Baseline 2021 scenario and the Baseline 2021 + Cumulative Development scenario
junction capacity assessments are summarised in Table 5.3.
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Table 5.3 : Revised New Road/Harborough Road junction capacity assessment results

Baseline 2021 Baseline 2021 + Cumulative Development

" o |

= = = =

(] (] Q (]

S| @ 2| @ | 2 s | 3

[} [} () [}

3 | = 3 | & 3 | 8 3 | =2

> [} =} [ =] [} > ()

& | o & | o & | o & | o
Harborough | 1 431 056 | A| 3 7.02 074 | A | 2 507 | 062 | A | 4 9.98 082 | A
Rd Nbd
New Rd 0 452 023 [A| O 4.98 017 | A | 0 538 | 032 | A| © 5.83 024 | A
Harborough | 5 13.38 | 083 | B | 1 5.14 056 | A | 8 22.14 2 6.35 0.64 | A
Rd Shd

5.4.3 The revised junction capacity assessment results based on the proposed roundabout indicate that it
will operate within capacity under the Baseline 2021 scenario during the AM and PM peak periods,
with RFCs below 0.85 on all arms and minimal queuing taking place.

5.4.4 For the Baseline 2021 + Cumulative Development scenario, the revised junction capacity assessment
outputs indicate that the southbound Harborough Road Arm will approach capacity with a RFC of 0.90
during the AM peak period. For the PM peak period, under the Baseline 2021 + Cumulative
Development scenario, the revised junction will operate within capacity with RFCs below 0.85 on all
arms.

55 Summary

5.5.1 Two of the three concept junction improvements designs could fully mitigate the impact in both the AM
and PM peak periods under the Baseline 2021 and Baseline 2021 + Cumulative Development
scenarios tested.

5.5.2 The proposed signalised A6 Leicester Road/Church Road junction is shown to have DoS values
approaching theoretical capacity under the AM and PM peak Baseline 2021 scenario and the AM peak
period for Baseline 2021 + Cumulative Development scenario. The DoS values indicate the junction is
operating over its theoretical capacity during the PM peak Baseline 2021 + Cumulative Development
scenario.

5.5.3 This is reflective of the through-route accommodating traffic flows from across the district and the
county along the A6 corridor. Consequently, the demand from the A6 Leicester Road/Church Road
junction under the Baseline 2021 and Baseline 2021 + Cumulative Development is unlikely to be fully
mitigated by implementing localised junction improvements. In light of the potential emerging highway
mitigation/ interventions and the scale of the development, local junction interventions and bespoke
highway improvement proportionate to the scale of the total development quantum proposed should
be pursued.
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6.1

6.1.1

6.1.2

6.1.3

6.1.4

6.2

6.2.1

6.2.2

Summary and Conclusions

Summary

This report has been prepared to assess the cumulative development traffic impact at links and
junctions identified within the of Kibworth Beauchamp, Kibworth Harcourt, Fleckney and Great Glen
areas.

The extent of the study area has been set by reviewing available Transport Assessments to form the
basis of the Baseline 2021 morning and evening peak traffic flow diagrams. For junctions where no
2021 traffic flow data is available from Transport Assessments, the most recent manual turning counts
undertaken by LCC have been obtained and relevant National Traffic Model growth factors adjusted
by local TEMPRO growth factors have be applied to the peak hour traffic flows to estimate the
Baseline 2021 traffic flows.

The highway link capacity assessment of the links identified demonstrates that the A6 corridor within
the study area is operating significantly above its theoretical capacity level. Local junctions modelling
have been undertaken for the junctions identified along the A6.

Concept highway improvements have been identified for the A6 Leicester Road/Wistow Road
Roundabout to accommodate the impact of the cumulative development identified within this study.
Similarly concept highway improvements have been identified for the A6 Harborough Road / New
Road junction to accommodate the impact of the cumulative development identified within this study.
In addition, concept highway improvements have been identified for the Church Road / A6 / Marsh
Drive junction which would allow traffic from Church Road and Marsh Drive to access the A6 Leicester
Road more freely compared to the existing junction layout. It should be noted the improvement
identified for the Church Road / A6 / Marsh Drive junction does not fully accommodate the impact from
the cumulative development identified within this study under the Baseline 2021 + Cumulative
Development scenario during the PM peak.

Conclusions

Concept highway improvements are necessary to accommodate traffic flows from the Baseline 2021
traffic flow scenario and Baseline 2021 + Cumulative Development scenario for the A6 Leicester
Road/Wistow Road Roundabout and the New Road/Harborough Road junction.

The proposed signalisation of the Church Road / A6 Leicester Road junction would allow traffic from
Church Road and Marsh Drive to access the A6 more freely compared to the existing priority junction
operation. By providing gaps to allow traffic from Church Road to access the A6 would mean
introducing delay for the through traffic along the A6. Therefore the proposed signalisation of the
Church Road/A6 Leicester Road is acknowledged to be only part of the solution. In light of the
emerging potential highway mitigation/ interventions and the scale of the development, local junction
interventions and bespoke highway improvement proportionate to the scale of the total development
quantum proposed should be pursued.
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Glossary of Terms

‘ Definition

Term

ARCADY ARCADY is a module within Junctions 9 for modelling roundabouts

DoS Degree of Saturation (DoS) is an output from LinSig which provides a measure of the utilised
capacity of a signalised junction approach lane

HDC Harborough District Council

LCC Leicestershire County Council

LinSig LinSig is a modelling tool for the assessment and design of traffic signal junctions

LOS Level of service is a term used in ARCADY and PICADY to report junction performance

MCC Manual Classified Count break down traffic flows by vehicle type and are enumerated
manually.

MSOA Middle Layer Super Output Area is a geographic area created for the 2001 census containing
a minimum of 5,000 persons

NTM The National Transport Model contains national road traffic forecasts

(OF] Ordnance Survey

PICADY PICADY is a module within Junctions 9 for modelling priority-controlled junctions

PRC Practical Reserve Capacity is a term used in LinSig to assess a signalised junctions spare
capacity

RFC Ratio of Flow to Capacity is a term used in ARCADY and PICADY to assess junction
performance

TA Transport Assessment

TEMPRO TEMPRO is the acronym for the Department for Transport’s Trip End Model Presentation

Program. It is based on development information provided by local authorities and is used to
analyse data about trip ends (destinations), journey mileage, car ownership and the
population and workforce.
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Full Input Data And Results
Full Input Data And Results

User and Project Details

Project: LCCF Harborough DC Local Plan traffic assessment

Title: Kibworth Cumulative Dev Impact Study

Location: A6/Church Road/Marsh Drive, Kibworth, Leicester

File name: 05_Signalised_Proposal_LinSig Model 6_MKchecked_DH.Isg3x
Author: K.Piedallu (checked & updated by M Karantanos)

Company: Jacobs

Address: New City Court, 20 St Thomas Str, London SE1 9RS

Notes: Proposed Model for A6/Church Road/Marsh Drive

Network Layout Diagram
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Phase Diagram

Phase Input Data

Phase Name | Phase Type | Assoc. Phase | Street Min | Cont Min
A Traffic ‘ -9999 7
B Traffic ‘ -9999 7
C Ind. Arrow ‘ D -9999 4
D Traffic ‘ -9999 7
E Filter \ B -9999 4
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Phase Intergreens Matrix

Starting Phase

Terminating
Phase

Phases in Stage

Stage No. | Phases in Stage
1 AD
2 CDE
3 B

Stage Diagram
1

(1]

@

&

),

Min >=7 ﬁ

®

Phase Delays

Term. Stage

Start Stage

Phase

Type

Value

Cont value

1

‘ 3

Losing

3

3

Prohibited Stage Change

To Stage

From

1
Stage | 5

w

1/2|3

88

5




Full Input Data And Results
Give-Way Lane Input Data

Junction: 05_Church Road_A6_Marsh Drive

Maghed AL LT Non-Blockin Max Turns
when when Opposing | Opp. Lane Opp. Right Turn g Right Turn | .
Lane Movement | . . L Storage RTF in Intergreen
Giving Way | Giving Way Lane Coeff. Mvmnts. Storage (PCU) (PCU) Move up (s) (PCU)
(PCU/Hr) (PCU/Hr)
1/2 .
(A6_Southbound_Entry) 8/1 (Right) 1439 0 3/1 1.09 To 5/1 (Ahead) To 8/1 (Left) 3.00 - 0.50 3 2.00
21 ; . 1/1 0.22 All
. 7/1 (Left 715 0 - - - - -
(Marsh Drive) (Left 42 0.22 All
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Lane Input Data

Junction: 05_Church Road_A6_Marsh Drive

. Def User i
Physical | Sat : Lane . Turning
Lane S Phases S_tart E_nd Length | Flow SEULIEN Width | Gradient Neersiers Turns | Radius
Type Disp. | Disp. (PCU) | Type Flow (m) Lane (m)
(PCU/HTr)
Arm 6 8.00
1L u D 2 | 3 | 600 |G 2.95 | 0.00 v et
(A6_Southbound_Entry) ' eom i ' :
Arm 7 Inf
Ahead
1/2 Arm 8
(A6_Southbound_Entry) (0] DC 2 3 2.0 Geom - 2.95 0.00 Y Right 10.00
2/1 Arm 7
(Marsh Drive) (0] 2 3 60.0 Geom - 3.07 0.00 Y Left 10.00
Arm 5 Inf
3/1 Ahead
(A6_Northbound_Entry) U A 2 3 60.0 Geom - 3.60 0.00 Y
Arm 8 11.00
Left ’
4/1 Arm 5
(Church Road) U BE 2 3 11 Geom - 3.45 0.00 Y Left 20.00
Arm 6
a2 Ahead 10.00
Church Road U B 2 3 60.0 Geom - 3.07 0.00 Y
(Church Road) Arm 7 12.00
Right ’
5L u 2 | 3 | 600 |Geom . 2.80 | 0.00 Y
(A6_Northbound_Exit) ' ) '
6/1
(Marsh U 2 3 60.0 Geom - 3.00 0.00 Y
Drive_Northbound)
/11 u 2 | 3 | 600 |Geom . 2.90 | 0.00 v
(A6_Southbound_Exit) ' ’ ’
8/1
(Church ] 2 3 60.0 Geom - 3.14 0.00 Y
Road_Westbound)
Traffic Flow Groups
Flow Group Start Time | End Time | Duration | Formula
5:'RevA Baseline 2021 AM' ‘ 08:00 09:00 01:00
6: 'RevA_Baseline 2021 PM' ‘ 17:00 18:00 01:00
7: 'RevA_Baseline 2021 + Cumul. Development AM' ‘ 08:00 09:00 01:00
8: 'RevA_Baseline 2021 + Cumul. Development PM' ‘ 17:00 18:00 01:00
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Scenario 5: 'RevA_Baseline 2021 AM' (FG5: 'RevA_Baseline 2021 AM', Plan 1: 'Network Control Plan 1"

Traffic Flows, Desired

Desired Flow :

Lane

RevA_Baseline 2021 AM

Junction: 05_Church Road_A6_Marsh Drive

11 1472(In)
(with short) 1279(0ut)
(s:rl1lozrt) 193
211 ‘ 69

31 ‘ 1144
(sﬁlolrt) an
412 317(In)
(with short) 46(0ut)
5/1 ‘ 1375
6/1 ‘ 3
71 ‘ 1391
8/1 ‘ 233

Destination

‘ ‘ A ‘ B ‘ C ‘ Tot.

‘ A ‘ ‘ 40 ‘ 1104 ‘ 1144

orc ‘ B ‘ 45 ‘ 0 ‘ 271 ‘ 317

gin

‘ o] ‘ 1277 ‘ 193 ‘ 0 ‘ 1472

‘ D ‘ 69 ‘ 0 ‘ 0 ‘ 69

‘ Tot. ‘ 1391 ‘ 233 ‘ 1375 ‘ 3002

Traffic Lane Flows

Scenario 5:
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Lane Saturation Flows

Junction: 05_Church Road_A6_Marsh Drive

Lane . Turning .
- . Nearside | Allowed ] Turning | Sat Flow | Flared Sat Flow
LEME sty | el el Lane Turns senllus Prop. | (PCU/Hr) (PCU/HTr)
(m) (m)
11 Arm 6 Left 8.00 0.2%
2.95 0.00 Y 1909 1909
(A6_Southbound_Entry) Arm 7 Ahead | Inf 99.8 %
1/2 .
(A6_Southbound_Entry) 2.95 0.00 Y Arm 8 Right | 10.00 |100.0 % 1661 1661
21 . 3.07 0.00 Y Arm 7 Left 10.00 |100.0 % 1671 1671
(Marsh Drive)
3/1 Arm 5 Ahead Inf 96.5 %
3.60 0.00 Y 1966 1966
(A6_Northbound_Entry) Arm 8 Left 11.00 3.5
4/1 0
(Church Road) 3.45 0.00 Y Arm 5 Left 20.00 | 100.0% 1823 1823
4/2 Arm 6 Ahead | 10.00 2.2 %
3.07 0.00 Y 1708 1708
(Church Road) Arm 7 Right | 12.00 | 97.8 %
5/1
(A6_Northbound_Exity | 280 | 0.00 Y 1895 1895
6/1
(Marsh Drive_Northbound) | >0 | 000 Y 1915 1915
7/1
(A6_Southbound_EXxit) 2.90 0.00 Y 1905 1905
8/1
(Church Road_Westbound) 3.14 0.00 Y 1929 1929

Scenario 6: 'RevA_Baseline 2021 PM' (FG6: 'RevA_Baseline 2021 PM', Plan 1: 'Network Control Plan 1')

Traffic Flows, Desired
Desired Flow :

Destination
‘ ‘ A ‘ B ‘ C ‘ D ‘ Tot.
‘ A ‘ 0 ‘ 78 ‘ 1198 ‘ 0 ‘ 1276
‘ B ‘ 24 ‘ 0 ‘ 180 ‘ 11 ‘ 215
Origin
‘ C ‘ 842 ‘ 239 ‘ 0 ‘ 5 ‘ 1086
‘ D ‘ 74 ‘ 0 ‘ 0 ‘ 0 ‘ 74
‘ Tot. ‘ 940 ‘ 317 ‘ 1378 ‘ 16 ‘ 2651
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Traffic Lane Flows

Its

Lane

Scenario 6:

RevA_Baseline 2021 PM
Junction: 05_Church Road_A6_Marsh Drive

11 1086(In)
(with short) 847(0ut)
(sﬁlozrt) 239
2/1 ‘ 74
31 ‘ 1276
(5?1/(;Lrt) 180
412 215(In)
(with short) 35(Out)
5/1 ‘ 1378
6/1 ‘ 16
71 ‘ 940
8/1 ‘ 317

Lane Saturation Flow

S

Junction: 05_Church Road_A6_Marsh Drive

Lane : Turning :
- . Nearside Allowed . Turning | Sat Flow | Flared Sat Flow
Lane V\é'rg;h Gradient| ™) one Turns R?g]')”S Prop. | (PCUMr)|  (PCUIM)
1/1 Arm 6 Left 8.00 0.6 %
(A6_Southbound_Entry) | %% 090 Y [am7anead| mt | o904 | o 1908
172 . .
(A6_Southbound_Entry) 2.95 0.00 Y Arm 8 Right | 10.00 |100.0 % 1661 1661
21 . 3.07 0.00 Y Arm 7 Left 10.00 | 100.0 % 1671 1671
(Marsh Drive)
3n Arm 5 Ahead Inf 93.9 %
(A6_Northbound_Entry) 3.60 0.00 Y Am 8 Left | 11.00 | 6.1% 1959 1959
4/1 .
(Church Road) 3.45 0.00 Y Arm 5 Left 20.00 | 100.0 % 1823 1823
4/2 Arm 6 Ahead | 10.00 | 31.4 %
3.07 0.00 Y 1697 1697
(Ghureh Road) Arm 7 Right | 12.00 | 68.6 %
5/1
(A6_Northbound_Exity | 280 | 000 Y 1895 1895
6/1
(Marsh Drive_Northbound) 3.00 0.00 Y 1915 1915
7/1
(A6_Southbound_Exity | 290 | 000 Y 1905 1905
8/1
(Church Road_Westbound) 3.14 0.00 Y 1929 1929
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Scenario 7: 'RevA_Baseline 2021 + Cumul Dev AM' (FG7: 'RevA_Baseline 2021 + Cumul. Development AM', Plan
1: 'Network Control Plan 1"

Traffic Flows, Desired

Desired Flow :

‘ Destination
‘ ‘ A ‘ B ‘ C ‘ D ‘ Tot.
‘ A ‘ 0 ‘ 40 ‘ 1172 ‘ 0 ‘ 1212
Origm‘ B ‘ 45 ‘ 0 ‘ 292 ‘ 1 ‘ 338
‘ C ‘1353‘ 203 ‘ 0 ‘ 2 ‘1558
‘ ) ‘ 69 ‘ 0 ‘ 0 ‘ 0 ‘ 69
‘ Tot. ‘ 1467 ‘ 243 ‘ 1464 ‘ 3 ‘ 3177
Traffic Lane Flows
Scenario 7:
Lane RevA Baseline 2021 +
Cumul Dev AM
Junction: 05_Church Road_A6_Marsh Drive
1/1 1558(In)
(with short) 1355(0ut)
(sﬁ/ozrt) 203
2/1 ‘ 69
3/1 ‘ 1212
(sérl]/olrt) 292
42 338(In)
(with short) 46(Out)
5/1 ‘ 1464
6/1 ‘ 3
7/11 ‘ 1467
8/1 ‘ 243
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Lane Saturation Flows

Junction: 05_Church Road_A6_Marsh Drive
Lane . Turning .
- . Nearside | Allowed - Turning | Sat Flow | Flared Sat Flow
LEME sty | el el Lane Turns senllus Prop. | (PCU/Hr) (PCU/HTr)
(m) (m)
11 Arm 6 Left 8.00 0.1 %
2.95 0.00 Y 1909 1909
(A6_Southbound_Entry) Arm 7 Ahead Inf 99.9 %
1/2 .
(A6_Southbound_Entry) 2.95 0.00 Y Arm 8 Right | 10.00 |100.0 % 1661 1661
21 . 3.07 0.00 Y Arm 7 Left 10.00 |100.0 % 1671 1671
(Marsh Drive)
3/1 Arm 5 Ahead Inf 96.7 %
3.60 0.00 Y 1966 1966
(A6_Northbound_Entry) Arm 8 Left 11.00 3.39%
4/1 0
(Church Road) 3.45 0.00 Y Arm 5 Left 20.00 | 100.0% 1823 1823
4/2 Arm 6 Ahead | 10.00 2.2 %
3.07 0.00 Y 1708 1708
(Church Road) Arm 7 Right | 12.00 | 97.8 %
5/1
(A6_Northbound_Exity | 280 | 0.00 Y 1895 1895
6/1
(Marsh Drive_Northbound) | >0 | 000 Y 1915 1915
7/1
(A6_Southbound_EXxit) 2.90 0.00 Y 1905 1905
8/1
(Church Road_Westbound) 3.14 0.00 Y 1929 1929

Scenario 8: 'RevA_Baseline 2021 + Cumul Dev PM' (FG8: 'RevA_Baseline 2021 + Cumul. Development PM', Plan

1. 'Network Control Plan 1)

Traffic Flows, Desired
Desired Flow :

Destination
‘ ‘ A ‘ B ‘ C ‘ D ‘ Tot.
‘ A ‘ 0 ‘ 78 ‘ 1209 ‘ 0 ‘ 1287
‘ B ‘ 24 ‘ 0 ‘ 189 ‘ 11 ‘ 224
Origin
‘ C ‘ 939 ‘ 261 ‘ 0 ‘ 5 ‘ 1205
‘ D ‘ 74 ‘ 0 ‘ 0 ‘ 0 ‘ 74
‘ Tot. ‘ 1037 ‘ 339 ‘ 1398 ‘ 16 ‘ 2790
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Traffic Lane Flows

Its

Lane

Scenario 8:

RevA_Baseline 2021 +
Cumul Dev PM

Junction: 05_Church Road_A6_Marsh Drive

11 1205(In)
(with short) 944(Out)
1/2
(short) 261
2/1 ‘ 74
3/1 ‘ 1287
4/1
(short) ‘ 189
42 224(In)
(with short) 35(0ut)
5/1 ‘ 1398
6/1 ‘ 16
711 ‘ 1037
8/1 ‘ 339
Lane Saturation Flows

Junction: 05_Church Road_A6_Marsh Drive

Lane - Turning .
- . Nearside Allowed ) Turning | Sat Flow | Flared Sat Flow
Lane V\?n(:;h Craalizit Lane Turns Rc’S(lr(::)LlS Prop. | (PCU/Hr) (PCU/HTr)
1/1 Arm 6 Left 8.00 0.5%
(A6_Southbound_Entry) | 4% | 00 Y am7aAnead| mt | 9959 | oo 1908
1/2 _ )
(A6_Southbound_Entry) 2.95 0.00 Y Arm 8 Right 10.00 |100.0 % 1661 1661
21 307 | 0.00 % Arm 7 Left | 10.00 | 1000% | 1671 1671
(Marsh Drive)
3n Arm 5 Ahead Inf 93.9%
(A6_Northbound_Entry) 3.60 0.00 Y Arm 8 Left | 11.00 | 6.1% 1959 1959
4/1 .
(Church Road) 3.45 0.00 Y Arm 5 Left 20.00 |100.0% 1823 1823
4/2 Arm 6 Ahead | 10.00 31.4%
3.07 0.00 Y 1697 1697
(Church Road) Arm 7 Right | 12.00 | 68.6 %
5/1
(A6_Northbound_Exity | 280 | 000 Y 1895 1895
6/1
(Marsh Drive_Northbound) 3.00 0.00 Y 1915 1915
7/1
(A6_Southbound_Exit) 2.90 0.00 Y 1905 1905
8/1
(Church Road_Westbound) 3.14 0.00 Y 1929 1929
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Scenario 5: 'RevA_Baseline 2021 AM' (FG5: 'RevA_Baseline 2021 AM', Plan 1: 'Network Control Plan 1')

Stage Sequence Diagram
_J Min: 7 J Min: 4 ﬂ Min: 7

D D
C

5 g 5

Stage Timings
Stage ‘ 1 ‘ 2 3

Duration ‘ 74 ‘ 1 | 7
ChangePoint‘ 0 ‘79 98

Signal Timings Diagram

10 20 30 40 50 60 70 80 90 100 110
\ \ \ \ \ \ \ \ \ \ \

0

\

0
:n 5:74 l 8:11 l5 7

moOm>

Phases

moOw >

\ \ \ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100 110

Time in cycle (sec)
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Network Layout Diagram
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Network Results

. Arrow .

__ Lane Controller | Position In Arrow Num Total Demand Sat Flow Capacity Deg Sat
gz Ll DS i Type Stream Filtered Route Sl Pz Phase Greens Green (s) g;een Flow (pcu) | (pcu/Hr) (pcu) (%)
Network: Kibworth
Cumulative Dev - - N/A - - - - - - - - 91.6%
Impact Study
05_Church
Road_A6_Marsh - - N/A - - - - - - - - 91.6%
Drive

A6_Southbound_Entry . 91.6:

1/1+1/2 Left Ahead Right u+0 N/A N/A D C 1 93 15 1472 1909:1661 1397+211 91.6%

2/1 Marsh Drive Left (@) N/A N/A - - - - 69 1671 423 16.3%

311 A6_Northbound_Entry u N/A NIA A 1 74 - 1144 1966 1340 85.3%

Ahead Left

4/2+4/1 Clruren Roz) LEj e U N/A N/A B E 1 7:23 16 317 1708:1823 50+296 S g

Right 91.5%

5/1 A6_Northbound_Exit U N/A N/A ‘ - - - - 1375 1895 1895 72.6%
Marsh

6/1 Drive_Northbound U N/A N/A - - - - 3 1915 1915 0.2%

711 A6_Southbound_Exit U N/A N/A ‘ - - - - 1391 1905 1905 73.0%
Church

8/1 Road_Westbound U N/A N/A - - - - 233 1929 1929 12.1%
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Rand + Dol Rand + Mean
lLeavin Turners In Turners When | Turners In Uniform Oversat Area Total Av. Delay | Max. Back of Oversat Max
Iltem Arriving (pcu) 9 Unopposed Intergreen Delay Uniform Delay Per PCU Uniform
(pcu) Gaps (pcu) Delay Queue Queue
(pcu) (pcu) (pcuHr) Delay (pcuHr) | (s/pcu) Queue (pcu)

(PeuHn | oeatin (pcu) (pcu)
Network: Kibworth
Cumulative Dev - - 109 147 5 10.2 14.9 15 26.7 - - - -
Impact Study
05_Church
Road_A6_Marsh - - 109 147 5 10.2 14.9 15 26.7 - - - -
Drive
1/1+1/2 1472 1472 ‘ 45 142 ‘ 5 2.3 5.1 1.5 8.8 21.6 29.1 5.1 34.2
211 69 69 ‘ 64 5 ‘ 0 0.0 0.1 - 0.1 5.1 0.0 0.1 0.1
3/1 1144 1144 ‘ - - ‘ - 4.2 2.8 - 7.1 22.2 26.4 2.8 29.2
4/2+4/1 317 317 ‘ - - ‘ - 3.7 4.2 - 7.9 90.0 9.2 4.2 13.4
5/1 1375 1375 ‘ - - ‘ - 0.0 1.3 - 1.3 35 19.0 1.3 20.3
6/1 3 3 ‘ - - ‘ - 0.0 0.0 - 0.0 0.9 0.0 0.0 0.0
71 1391 1391 ‘ - - ‘ - 0.0 1.3 - 1.3 35 0.0 1.3 1.3
8/1 233 233 ‘ - - ‘ - 0.0 0.1 - 0.1 1.1 0.0 0.1 0.1

C1 PRC for Signalled Lanes (%): -1.8 Total Delay for Signalled Lanes (pcuHr): 23.82 Cycle Time (s): 110
PRC Over All Lanes (%): -1.8 Total Delay Over All Lanes(pcuHr): 26.66




Full Input Data And Results
Scenario 6: 'RevA_Baseline 2021 PM' (FG6: 'RevA_Baseline 2021 PM', Plan 1: 'Network Control Plan 1)

Stage Sequence Diagram
[1] Min: 7] 2] Min: 4] 3] Min: 7

D D
C

5 g 5

Stage Timings
Stage 1 2 3

Duration ‘57‘ 4 7

ChangePoint‘ 0 ‘62 74

Signal Timings Diagram

0 10 20 30 40 50 60 70 80
\ \ \ \ \ \ \ \ \ \
0 62 74
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Full Input Data And Results
Network Layout Diagram




Full Input Data And Results

Network Results

i Lere Besatiaien Lane Controller | Position In Eull Phase Arrow Num Total (A;r;%vr\]' Demand Sat Flow Capacity Deg Sat
P Type Stream Filtered Route Phase Greens Green (s) s) Flow (pcu) | (pcu/Hr) (pcu) (%)
Network: Kibworth
Cumulative Dev - - N/A - - - - - - - - 96.7%
Impact Study
05_Church
Road_A6_Marsh - - N/A - - - - - - - - 96.7%
Drive
A6_Southbound_Entry . 96.7 :
1/1+1/2 Left Ahead Right u+0 N/A N/A D C 1 69 8 1086 1908:1661 876+247 96.7%
2/1 Marsh Drive Left O N/A N/A - - - - 74 1671 521 14.2%
A6_Northbound_Entry
3/1 Ahead Left U N/A N/A A 1 57 - 1276 1959 1321 96.6%
Church Road Left Ahead . . 59.1:
4/2+4/1 Right U N/A N/A B E 1 7:16 9 215 1697:1823 59+305 59.1%
5/1 A6_Northbound_Exit U N/A N/A ‘ - - - - 1378 1895 1895 72.7%
Marsh
6/1 Drive_Northbound U N/A N/A - - - - 16 1915 1915 0.8%
7/1 A6_Southbound_Exit U N/A N/A ‘ - - - - 940 1905 1905 49.3%
Church
8/1 Road_Westbound U N/A N/A - - - - 317 1929 1929 16.4%




Full Input Data And Results

Rand + ST Rand + Mean
lLeavin Turners In Turners When | Turners In Uniform Oversat Area Total Av. Delay | Max. Back of Oversat Max
Iltem Arriving (pcu) 9 Unopposed Intergreen Delay Uniform Delay Per PCU Uniform
(pcu) Gaps (pcu) Delay Queue Queue
(pcu) (pcu) (pcuHr) Delay (pcuHr) | (s/pcu) Queue (pcu)

(PeuHn) | oeutin) (pcu) (pcu)
Network: Kibworth
Cumulative Dev - - 70 200 43 7.9 22.2 1.8 31.9 - - - -
Impact Study
05_Church
Road_A6_Marsh = = 70 200 43 7.9 22.2 1.8 31.9 = = = =
Drive
1/1+1/2 1086 1086 3 193 ‘ 43 1.4 9.7 1.8 12.8 425 10.3 9.7 20.0
2/1 74 74 67 7 ‘ 0 0.0 0.1 - 0.1 4.0 0.0 0.1 0.1
3/1 1276 1276 - - ‘ - 4.6 9.8 - 14.5 40.8 28.4 9.8 38.2
4/2+4/1 215 215 - - ‘ - 1.9 0.7 - 2.6 43.9 4.4 0.7 5.1
5/1 1378 1378 - - ‘ - 0.0 1.3 - 1.3 35 0.0 1.3 13
6/1 16 16 - - ‘ - 0.0 0.0 - 0.0 0.9 0.0 0.0 0.0
7/1 940 940 - - ‘ - 0.0 0.5 - 0.5 1.9 0.0 0.5 0.5
8/1 317 317 - - ‘ - 0.0 0.1 - 0.1 11 0.0 0.1 0.1

C1 PRC for Signalled Lanes (%): -7.5 Total Delay for Signalled Lanes (pcuHr): 29.92 Cycle Time (s): 86
PRC Over All Lanes (%): -7.5 Total Delay Over All Lanes(pcuHr): 31.92




Full Input Data And Results
Scenario 7: 'RevA_Baseline 2021 + Cumul Dev AM' (FG7: 'RevA_Baseline 2021 + Cumul. Development AM', Plan
1: 'Network Control Plan 1"

Stage Sequence Diagram
1 Min: 7] 2] Min: 4] 3] Min: 7

D D
C

5 G 5

Stage Timings
Stage 1 2 3

Duration ‘76‘ 9 7

ChangePoint‘ 0 ‘81 98

Signal Timings Diagram

0O 10 20 30 40 50 60 70 80 90 100 110
| | | | | | | | | | | |
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Full Input Data And Results
Network Layout Diagram




Full Input Data And Results

Network Results

i Leme BesaEiiaion Lane Controller | Position In Eull Phase Arrow Num Total (A;r;%vr\]' Demand Sat Flow Capacity Deg Sat
P Type Stream Filtered Route Phase Greens Green (s) (s) Flow (pcu) | (pcu/Hr) (pcu) (%)
Network: Kibworth
Cumulative Dev - - N/A - - - - - - - - 97.1%
Impact Study
05_Church
Road_A6_Marsh - - N/A - - - - - - - - 97.1%
Drive
A6_Southbound_Entry . 97.1:
1/1+1/2 Left Ahead Right u+0 N/A N/A D C 1 93 13 1558 1909:1661 1396+209 97.1%
2/1 Marsh Drive Left O N/A N/A - - - - 69 1671 407 17.0%
A6_Northbound_Entry . 0
3/1 Ahead Left U N/A N/A A 1 76 1212 1966 1376 88.1%
Church Road Left Ahead . . 95.8:
4/2+4/1 Right U N/A N/A B E 1 7:21 14 338 1708:1823 48+305 95 8%
5/1 A6_Northbound_Exit U N/A N/A ‘ - - - - 1464 1895 1895 77.3%
Marsh
6/1 Drive_Northbound U N/A N/A - - - - 3 1915 1915 0.2%
7/1 A6_Southbound_Exit U N/A N/A ‘ - - - - 1467 1905 1905 77.0%
Church
8/1 Road_Westbound U N/A N/A - - - - 243 1929 1929 12.6%




Full Input Data And Results

Rand + Dol Rand + Mean
lLeavin Turners In Turners When | Turners In Uniform Oversat Area Total Av. Delay | Max. Back of Oversat Max
Iltem Arriving (pcu) 9 Unopposed Intergreen Delay Uniform Delay Per PCU Uniform
(pcu) Gaps (pcu) Delay Queue Queue
(pcu) (pcu) (pcuHr) Delay (pcuHr) | (s/pcu) Queue (pcu)
(pcuHr) (pcu) (pcu)
(pcuHr)
Network: Kibworth
Cumulative Dev - - 89 177 6 11.7 24.5 1.6 37.7 - - - -
Impact Study
05_Church
Road_A6_Marsh - - 89 177 6 11.7 24.5 1.6 37.7 - - - -
Drive
1/1+1/2 1558 1558 ‘ 25 172 ‘ 6 3.2 11.2 1.6 16.0 36.9 39.5 11.2 50.7
211 69 69 ‘ 64 5 ‘ 0 0.0 0.1 - 0.1 5.3 0.0 0.1 0.1
3/1 1212 1212 ‘ - - ‘ - 4.3 35 - 7.9 23.4 29.0 35 325
4/2+4/1 338 338 ‘ - - ‘ - 4.1 6.2 - 10.4 110.2 10.0 6.2 16.2
5/1 1464 1464 ‘ - - ‘ - 0.0 1.7 - 1.7 4.2 22.7 1.7 24.4
6/1 3 3 ‘ - - ‘ - 0.0 0.0 - 0.0 0.9 0.0 0.0 0.0
71 1467 1467 ‘ - - ‘ - 0.0 17 - 17 4.1 0.0 1.7 1.7
8/1 243 243 ‘ - - ‘ - 0.0 0.1 - 0.1 1.1 0.0 0.1 0.1
C1 PRC for Signalled Lanes (%): -7.8 Total Delay for Signalled Lanes (pcuHr): 34.21 Cycle Time (s): 110
PRC Over All Lanes (%): -7.8 Total Delay Over All Lanes(pcuHr): 37.75




Full Input Data And Results
Scenario 8: 'RevA_Baseline 2021 + Cumul Dev PM' (FG8: 'RevA_Baseline 2021 + Cumul. Development PM', Plan
1: 'Network Control Plan 1"

Stage Sequence Diagram
1] [V 7] 2] [V 4] 3] [V

D D
C

5 g 5

Stage Timings
Stage 1 2 3

Duration ‘47‘ 4 7

ChangePoint‘ 0 ‘52 64

Signal Timings Diagram

0 10 20 30 40 50 60 70
\ \ \ \ \ \ \ \ \
0 52 64
] 5:47 8:4 5:7
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o Bl e ° B
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D _ D
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Time in cycle (sec)




Full Input Data And Results
Network Layout Diagram




Full Input Data And Results

Network Results

Arrow

Road_Westbound

__ Lane Controller | Position In Arrow Num Total Demand Sat Flow Capacity Deg Sat
gz Ll DS i Type Stream Filtered Route e Phase Greens Green (s) g;een Flow (pcu) | (pcu/Hr) (pcu) (%)
Network: Kibworth
Cumulative Dev - - N/A - - - - - - - - 104.0%
Impact Study
05_Church
Road_A6_Marsh - - N/A - - - - - - - - 104.0%
Drive

A6_Southbound_Entry . 103.3:
1/1+1/2 Left Ahead Right u+0 N/A N/A D C 1 59 8 1205 1908:1661 914+253 103.3%
2/1 Marsh Drive Left (@) N/A N/A - - - - 74 1671 506 14.6%
3n A6_Northbound_Entry U N/A N/A A 1 47 - 1287 1959 1237 104.0%
Ahead Left
4/2+4/1 Clruren Roz) LEj e U N/A N/A B E 1 7:16 9 224 1697:1823 65+348 Eatk
Right 54.3%
5/1 A6_Northbound_Exit U N/A N/A - - - - 1398 1895 1895 71.3%
6/1 M U N/A N/A - - - - 16 1915 1915 0.8%
Drive_Northbound e
7/11 A6_Southbound_Exit U N/A N/A - - - - 1037 1905 1905 52.9%
8/1 Gl u N/A NIA - - - - 339 1929 1929 17.0%




Full Input Data And Results

Rand + SHEIEEE Rand + Mean
lLeavin Turners In Turners When | Turners In Uniform Oversat Area Total Av. Delay | Max. Back of Oversat Max
Iltem Arriving (pcu) 9 Unopposed Intergreen Delay Uniform Delay Per PCU Uniform
(pcu) Gaps (pcu) Delay Queue Queue
(pcu) (pcu) (pcuHr) Delay (pcuHr) | (s/pcu) Queue (pcu)
(pcuHr) (pcu) (pcu)
(pcuHr)
Network: Kibworth
Cumulative Dev - - 66 226 34 11.0 66.3 15 78.8 - - - -
Impact Study
05_Church
Road_A6_Marsh = = 66 226 34 11.0 66.3 15 78.8 = = = =
Drive
1/1+1/2 1205 1166 ‘ 0 219 34 2.7 29.5 15 33.7 100.6 16.0 29.5 455
2/1 74 74 ‘ 66 8 0 0.0 0.1 - 0.1 4.2 0.0 0.1 0.1
3/1 1287 1237 ‘ - - - 6.7 34.3 - 40.9 1145 28.2 34.3 62.5
4/2+4/1 224 224 ‘ - - - 1.7 0.6 - 2.2 36.1 3.9 0.6 4.5
5/1 1351 1351 ‘ - - - 0.0 1.2 - 1.2 33 0.0 1.2 1.2
6/1 16 16 ‘ - - - 0.0 0.0 - 0.0 0.9 0.0 0.0 0.0
7/1 1007 1007 ‘ - - - 0.0 0.6 - 0.6 2.0 0.0 0.6 0.6
8/1 328 328 ‘ - - - 0.0 0.1 - 0.1 11 0.0 0.1 0.1
C1 PRC for Signalled Lanes (%): -15.6 Total Delay for Signalled Lanes (pcuHr): 76.86 Cycle Time (s): 76
PRC Over All Lanes (%): -15.6 Total Delay Over All Lanes(pcuHr): 78.85
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