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	Section 1  - Introduction
	1.1 Background
	1.1.1 The Earl Shilton Sustainable Urban Extension (SUE) is a mixed-use development of an allocated site to the south of Earl Shilton, Leicestershire for which Bloor Homes, Jelson Homes and Barwood Land are seeking planning permission. The proposed development includes 1,500 dwellings, employment and education.
	1.1.2 The indicative site location and the five highway network access points to the proposed development are shown in Figure 1.1. The five access locations1 are located at:
	1.1.3 Proposed access arrangements are shown in Figure 1.2 to Figure 1.7.
	/Contains Ordnance Survey data ©Crown copyright and database right 2022
	/Contains Ordnance Survey data ©Crown copyright and database right 2022
	/Contains Ordnance Survey data ©Crown copyright and database right 2022
	/Contains Ordnance Survey data ©Crown copyright and database right 2022
	/Contains Ordnance Survey data ©Crown copyright and database right 2022
	/Contains Ordnance Survey data ©Crown copyright and database right 2022
	/Contains Ordnance Survey data ©Crown copyright and database right 2022
	1.1.4 AECOM has been commissioned to undertake strategic modelling to assess the potential traffic impacts of the proposed development using the Pan-Regional Transport Model (PRTM). The first stage of this commission is to undertake a review of the latest production version (v2.3) of the PRTM base year model.
	1.1.5 The base year of the PRTM is 2014. Whilst the base year of the PRTM is ageing, TAG Unit M2.2 states that
	1.1.6 There have been no significant highway network changes in Earl Shilton or on the nearby Strategic Road Network (SRN) roads (i.e. the A5 and M69) since 2014. As such, in the context of strategic assessment for the proposed development at Earl Shilton SUE, it is considered that the base year of 2014 is a reasonable basis for forecasting.
	1.1.7 For context, the update of the base year model of the PRTM was planned to take place in 2020 / 2021, which has been delayed by the COVID-19 pandemic. Due to the uncertainty of the timescale and impact of the COVID-19 pandemic, it has been difficult to plan data collection and model development tasks. There is ongoing work to develop an interim base year model to represent 2019 which is anticipated to be completed and ready for applications towards the end of 2022, and in parallel, to develop a 2023 base year model (assuming post-COVID-19 travel patterns are judged to have stabilised).
	1.1.8 This document is the Base Year Model Review Report which summarises the key characteristics of the PRTM v2.3 in the vicinity of the proposed development site, including the zone structure, network coding and the base year calibration / validation performance.

	1.2 TAG Databook Version
	1.2.1 The latest production version (v2.3) of the PRTM uses the May 2020 TAG databook which was published in July 2020 – this was the latest TAG databook available at the time of the last model calibration, and the base year model results presented in this report are from this version of the PRTM.
	1.2.2 A sensitivity test for the base year model with the November 2022 databook was undertaken. Appendix B shows the modelled flow difference plots between the base year models with the May 2020 and the November 2022 TAG databooks. Most links show an absolute modelled flow difference of fewer than 5 PCUs, and as such do not materially affect the overall base year model performance results. For forecast modelling, the November 2022 TAG databook will be used.

	1.3 Structure of the Report
	1.3.1 Following the introduction, this report contains the following sections:


	Section 2  - Zone System and Network Structure
	2.1 Introduction
	2.1.1 This section details the review of the zone system and network structure of the base year (2014) PRTM highway model, which includes a review of the model zone system in the vicinity of the proposed Earl Shilton SUE development and a review of the base year highway network coding in the vicinity of the proposed Earl Shilton SUE, focusing on:

	2.2 Zone System
	2.2.1 The existing zoning for the PRTM v2.3 is largely defined by existing land-use and 2011 Census geography. Figure 2.1 shows the PRTM v2.3 highway model zone system around the proposed development. Five of the six existing zones contain existing housing in the base year planning data. It is proposed that five new development zones, linked to the proposed development accesses, be used to represent the Earl Shilton SUE and to keep the development-related demand separate from the existing demand.
	2.2.2 Local to the proposed development, the zone system has adequate detail, with smaller zones covering the denser populated areas in Barwell and Earl Shilton and slightly larger zones covering the rural, less densely populated areas.
	2.2.3 For the wider area, Figure 2.2 shows the zone system between Hinckley and Leicester City. Denser zoning covers the urban areas and less dense zoning covers the rural areas. The zoning for the PRTM is judged to be adequate to represent the different land-use and population density in the likely area of impact of the proposed development.
	/Contains Ordnance Survey data ©Crown copyright and database right 2022
	/Contains Ordnance Survey data ©Crown copyright and database right 2022

	2.3 Network Structure
	2.3.1 The PRTM v2.3 highway network between Hinckley and Leicester City is shown in Figure 2.3. The highway network in Earl Shilton is shown in detail in Figure 2.4 with the proposed site accesses shown as per Figure 1.1. Highway network coding has been reviewed against the PRTM Coding Manual and Google Street View images to check the detailed junction coding in terms of number of lanes, lane allocation, flare lengths and junction standard.
	2.3.2 Link coding has been reviewed in terms of coded versus measured distance, speed flow curves and link capacities.
	2.3.3 It should be noted that as a strategic model, the PRTM v2.3 highway network does not, by design, include all the detailed residential and local road network in the vicinity of the proposed development (Figure 2.4). This should be considered when interpreting the data and results from the PRTM.
	/Contains Ordnance Survey data ©Crown copyright and database right 2022
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	Site Access Locations

	2.3.4 The site access locations for the proposed Earl Shilton SUE have been reviewed.
	2.3.5 The proposed southern site access to the A47 at Breach Lane (Figure 1.2) will include converting an existing priority junction to a roundabout. The network review shows that the existing A47 / Breach Lane priority junction is suitably coded in the base year model.
	2.3.6 The proposed northern site access to the A47 at Mill Lane (Figure 1.3) will include converting an existing priority junction to a roundabout. The network review shows that the existing A47 / Mill Lane priority junction is suitably coded in the base year model.
	2.3.7 The proposed access at Mill Lane (Figure 1.4 and Figure 1.5) is within an area of residential streets which are not coded in detail in the PRTM highway network. The stretch of Mill Lane between Chapel Street and Frank Booton Close is included and coded in accordance with the PRTM Coding Manual. The access proposals as shown in Figure 1.4 and Figure 1.5 (whichever option is used) will be connected to Mill Lane but will not be coded in detail as local residential streets are not, by design, included in the PRTM highway network.
	2.3.8 Figure 1.6 shows the proposed access at Astley Road. Astley Road and Meadow Court Road are present in the PRTM highway network and the coding is adequate in the base year model. A short flare (1.5 PCUs) is coded on the Meadow Court Road approach at the junction with Equity Road East which is unlikely to have a material impact on the modelling results.
	2.3.9 The proposed site access at Breach Lane (Figure 1.7) is not coded in the PRTM highway network, as Breach Lane to the east of Equity Road East is a no through route which provides access to a few houses only. The adjacent junction to the west is incorrectly coded with the wrong priorities. The coding has been corrected in the base year network as part of the TAG databook sensitivity test. The modelled flows with and without the corrected Breach Lane coding are identical. This is expected as the junction operates significantly below capacity in the base year model. The Breach Lane network correction will be included in the forecast modelling for this application.
	2.3.10 It should be noted that turning movements will not be available for the base year model at the Breach Lane / Equity Road East junction as the stretch of Breach Lane to the east of Equity Road East is not coded. Also, Equity Road is not coded which should be considered when assessing the junctions on Station Road and Equity Road East.
	Earl Shilton

	2.3.11 Key junctions in Earl Shilton have been reviewed which include:
	2.3.12 All the above junctions except for Equity Road East / Breach Lane, as discussed in Paragraph 2.3.9, have been reviewed and are suitably coded.
	2.3.13 The main route through the centre of Earl Shilton (Leicester Road, Hinckley Road, Wood Street, The Hollow and High Street) was reviewed in detail. This was subject to the introduction of traffic calming measures between 2014 and 2016 as part of the Hinckley Area Project Phases 1-3 (PRTM Scheme 41), which will be included in the forecast networks.
	2.3.14 There are slight discrepancies between the coded link distances and measured link distances on the approaches to the A47 / Leicester Road (South) roundabout, but the overall coded distance for the A47 between the B4668 Leicester Road and B581 Station Road is correct. Therefore, from a strategic modelling point of view, the discrepancies in coded link distances will not have a material impact on the modelling results.
	2.3.15 The northbound approach to the Shilton Road / Leicester Road junction has narrowed in ~2018 due to additional cycle lanes and repositioned islands. The base year has a short flare (4 PCUs) coded which is correct. A short flare (4 PCUs) is also coded for the westbound Shilton Road arm. The slight change of junction geometry and flare lengths since the base year of 2014 for this junction is unlikely to have a material impact on the strategic modelling results as such it is not proposed to update the coding for forecast modelling.
	2.3.16 Wood Street has been reviewed and the coding is suitable. The flares at the junction with Kings Walk are present in the 2014 base year, which is correct. It is noted that the flares have been removed around 2018 and the PRTM forecast highway networks do not reflect this. It is proposed that the coding for the Wood Street / Kings Walk is updated to reflect the current configuration for forecast modelling for this application. Signal timings have also been reviewed and are suitable with a long inter-green stage, representing the green stage for the missing southern arm serving the Co-op.
	2.3.17 The eastbound approach to the Alexander Avenue / High Street junction was narrowed significantly around 2016. The base year coding is suitable. The forecast year coding uses a reduced speed which is an acceptable way of representing the narrower road at this location, as it is for the whole section from Heath Road to Keats Lane.
	Wider Area

	2.3.18 As the proposed Earl Shilton SUE development is located to the north of the A47 with proposed direct accesses to the A47, key junctions on the A47 to the south and north-east of Earl Shilton have been reviewed. Strategic junctions on the A5 and M69 Junction 2 have also been reviewed. Table 2.1 summarises the review for the wider network.


	Section 3  - PRTM Base Year Model Performance
	3.1 Introduction
	3.1.1 This section presents a summary of the performance of the PRTM v2.3 base year model compared with the observed traffic counts and journey times in the vicinity of the proposed Earl Shilton SUE development.
	3.1.2 As part of the development of the PRTM v2.3, an extensive collection of observed link count data was undertaken forming screenlines and cordons through the PRTM network that centres around Leicestershire. Count data were used to both calibrate and validate the model to observed data. In addition to the observed traffic count data, observed journey time data have been derived from Trafficmaster data for several routes across the county and are used to validate the model.

	3.2 PRTM v2.3 Highway Base Year Model Screenline / Cordon Performance
	3.2.1 Guidelines set out in Table 1 of TAG Unit M3.1 on highway assignment modelling state that a modelled screenline meets TAG criteria if the differences between modelled flows and observed counts are ‘less than 5% of the counts’ and that this should be true for ‘all or nearly all screenlines’.
	3.2.2 Screenlines are normally made up of five links or more. Within the PRTM v2.3 there are several screenlines / cordons with fewer than five count locations and/or with a relatively low observed flow for the screenline. It has been noted that such screenline/cordons have a tendency to fail the 5% TAG criterion for screenline/cordon flows even when all individual links are within the TAG criteria. For this reason, the flow criterion has been adjusted for screenlines/cordons with fewer than five counts and/or low observed flows.
	3.2.3 This revised criteria are based on the individual link validation criteria and are given in Table 3.1. These use the individual link flow TAG criteria for screenlines with one count, and the standard screenline criterion for screenlines with five or more counts, interpolating between these two points for screenlines with between two and four counts. These revised criteria have been used in the assessment of the modelled screenline flows compared with observed data.
	3.2.4 The location of the screenlines and cordons which are relevant to the proposed Earl Shilton SUE development are shown in Figure 3.1 and detailed in Table 2.1. Four cordons covering Earl Shilton, Barwell, Hinckley and central Hinckley have been selected. Five screenlines have been selected bounding the likely area of interest.
	3.2.5 All the screenlines and cordons pass the acceptability criteria except for the M1 screenline (Leicester City) westbound which is a marginal failure with higher than observed modelled flows. This overstates congestion, so the failure is on the conservative side for development control purposes. This level of performance shows that the model performs well in the area around the proposed Earl Shilton SUE at a screenline level.
	Contains Ordnance Survey data © Crown copyright and database right 2022

	3.3 PRTM v2.3 Highway Base Year Model Link Flow Performance
	3.3.1 Guidelines set out in Table 2 of TAG Unit 3.1 on highway assignment modelling state that a modelled link flow meets TAG criteria if at least one of the two following conditions is met:
	3.3.2 Figure 3.2 shows the locations of the observed traffic count data (168 counts by direction) in south-west Leicestershire and on the SRN which have been used for the calibration and validation of the PRTM v2.3 near the proposed Earl Shilton SUE development. The validation counts included are all on the SRN.
	3.3.3 Modelled flows on links have been compared with observed counts by direction for the AM Peak and PM Peak hours. For calibration counts, 128 (88% pass rate) and 129 (88%) counts meet TAG criteria out of 146 directional counts for the AM Peak and PM Peak hours respectively (Table 3.3).
	3.3.4 For validation counts, all 22 directional counts (i.e. 100%) meet TAG criteria for both AM Peak and PM Peak hours (Table 3.4). This indicates that the model performs well compared with observed counts in the areas near the proposed Earl Shilton SUE development and exceeds the 85% TAG criteria.
	3.3.5 Figure 3.3 and Figure 3.4 illustrate the locations of the links passing TAG criteria in the AM Peak and PM Peak hours respectively. The count sites nearest to the proposed development in Earl Shilton and Barwell including the A47 perform well, meeting TAG criteria in both directions and in both AM Peak and PM Peak hours. The SRN performs very well except for M69 Junction 3 in the AM Peak hour, which is a known issue that has been investigated and retained due to the risk of overfitting. This should be considered when interpreting results at this junction.
	Green = passing in both directions (or one direction if a one-way count), orange = passes in one direction, red = fails in both directions.
	Green = passing in both directions (or one direction if a one-way count), orange = passes in one direction, red = fails in both directions.

	3.4 PRTM v2.3 Highway Base Year Model Journey Time Performance
	3.4.1 Figure 3.5 shows the 12 journey time routes considered for this base year model review. The journey time routes cover the strategic roads in the vicinity of the proposed Earl Shilton SUE development, including the A5, A47, A447, M1, and M69 as well as routes within Earl Shilton and Barwell.
	3.4.2 The TAG acceptability criteria for journey time routes are for the modelled journey time to be within ±15% (or ±1 minute) of the observed journey time. Table 3.5 shows the journey time performance of the base year model for the selected routes for the AM Peak and PM Peak hours, and Appendix A shows the comparison of modelled and observed journey times in distance-time graph format.
	3.4.3 The Earl Shilton Bypass, Leicester Road and Station Road / Heath Lane / The Common journey time routes, which are the main roads closest to the proposed development, perform well, passing TAG criteria in all directions for both AM Peak and PM Peak hours.
	3.4.4 The A47 (Leicester Forest East Inbound) journey time route fails TAG criteria in the AM Peak hour, with the journey time graph in Appendix A showing that the model overrepresents the delays for the approach to the A47 / Ratby Lane / Braunstone Lane junction; however, it is noted that this failure is marginal as the difference between the observed and modelled journey times is shown to be 15.5%.
	3.4.5 The Rugby Road / Ashby Road journey time route fails TAG criteria in the PM Peak hour, with the journey time graph in Appendix A showing that the model underrepresents the delays at the signals at the Rugby Road / Hawley Road junction.
	3.4.6 Overall, for the journey time routes considered, 27 (96%) out of 28 directional routes meet TAG criteria in both the AM Peak hour and PM Peak hour, which exceeds the TAG criterion of 85%.


	Section 4  - Summary
	4.1.1 The PRTM v2.3 highway model represents an average weekday in April / May / June in 2014 for AM Peak, average interpeak and PM Peak hours. This review is focused on the suitability of the model for the use in the strategic assessment of the proposed Earl Shilton SUE development in the AM Peak and PM Peak hours.
	4.1.2 The review of the base year highway model has considered the zone system and network structure in the vicinity of the proposed development, and the network coding in Earl Shilton, along the A47, the A5 and the M69. It has also considered the performance of the base year model compared with the observed flows and journey time data collated as part of the model development.
	4.1.3 In terms of the model zone system, the PRTM v2.3 is considered to contain sufficient detail for a strategic assessment of the proposed development. The proposed development covers several zones in Earl Shilton most of which contain existing housing. The development will be modelled with five new development zones to keep the development-related demand separate from existing demand.
	4.1.4 A review of the coded highway network near the proposed development has shown the coding of the base year model is satisfactory in terms of consistency with the PRTM Coding Manual and suitably coded for the purpose of strategic modelling.
	4.1.5 Near the scheme, one minor highway network change have been made to correct the priority coding at the existing Breach Lane junction (node 73623) (see Paragraph 2.3.9). Sensitivity test shows that this has no effect on the base year model calibration.
	4.1.6 In Earl Shilton and the wider area, none of the coding anomalies are significant in the base year. Small updates will be made to forecast year networks to reflect the actual implementation of highway schemes (Hinckley Area Project Phases 1-3) that are not reflected in the forecast year networks.
	4.1.7 A review of the performance of the base year highway model compared with observed counts and journey time data collated as part of the model development has been undertaken. An extensive data set of observed traffic counts and journey times has been collated as part of the development of the PRTM v2.3. Of this data set, nine screenlines and cordons (18 screenlines and cordons by direction) and 168 directional counts have been identified as part of this base year review. In terms of journey times, 12 routes (24 by direction) have been assessed in the vicinity of the proposed development.
	4.1.8 The review shows that 17 of the 18 screenlines and cordons identified as part of this review meet TAG criteria in the PM Peak hour and all 18 passing in the AM Peak hour. In the PM Peak, the M1 screenline (Leicester City) is marginally below the acceptability criteria in the westbound direction.
	4.1.9 Regarding link flow performance, most modelled flows are within the criteria set out within TAG. Of the 146 directional calibration counts, 128 pass in the AM Peak hour (88% pass rate) and 129 in the PM Peak hour (88% pass rate); and all 22 directional validation counts pass (i.e. 100% pass rate) in both AM Peak and PM Peak hours.
	4.1.10 In terms of the journey time routes, 27 (96%) out of 28 directional routes meet TAG criteria in the AM Peak hour and PM Peak hour respectively, which exceeds the 85% TAG criteria guidelines. The journey time performance compared with observed data for the selected routes is generally very good with a single (marginal) failure in the AM Peak and an single failure in the PM Peak, that has been investigated and understood (section 3.4.5).
	4.1.11 In summary, based on this base year model review, the PRTM v2.3 is considered suitable for the strategic assessment of the proposed Earl Shilton SUE development.
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