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Section 1 — Overview

Introduction

The East Midlands Gateway Phase 2 (EMGP2) development is a proposed employment development
of mixed B2 (general industrial) and B8 (storage or distribution) use, with capacity for 400,000sgm
floorspace (300,000sgm ground floorspace and 100,000sgm of B8 mezzanine floorspace) of industrial
use, comprising 340,000sqm B8 and 60,000sgm B2. In addition to this, 30,000sqm of B8 floorspace is
proposed on EMG Phase 1 (EMGP1) (Plot 16).

The development site is located to the south of East Midlands Airport and west of the A42 and is
expected to build out by 2031.

Figure 1.1 shows an indication of the location of the proposed EMGP2 development, denoted by the
area shaded in red. The proposed development has a total area of circa 250 acres located to the
south of the A453 and East Midlands Airport itself, to the east of Diseworth village. M1 Junction 23a
lies to the east of the site with the Moto Donnington Motorway Service Area (MSA) directly abutting to
the north-east.

Figure 1.1: Location of Proposed Developmentl
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The proposed EMGP2 development will access the highway network via a single point of access:

o afourth arm off the existing A453 / Hunter Road roundabout, as indicatively shown in Figure
1.2.

The proposed EMGP1 (Plot 16) development will access the highway network via:

e the existing access via Wilder's Way.

! Location of Proposed Development adapted from Technical Note 1 — Transport Scoping Note, East Midlands Gateway Phase
2 (EMG-BWB-GEN-XX-RP-TR-0001_TN21 Transport Scoping Note-S1-P3.pdf). Provided as part of the information pack with
the PRTM Development Form for East Midlands Gateway Phase 2.
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Figure 1.2: Site Access Junction?
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report.
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AECOM has been commissioned to undertake strategic modelling to assess the potential traffic
impacts of the proposed development using the East Midlands Freeport Model (EMFM) for the AM
Peak (08:00 to 09:00) and PM Peak (17:00 to 18:00) hours.

The strategic modelling assessment for the proposed EMGP2 development has been undertaken in
four stages, as follows:

Stage 1a modelling (Proforma 14)
2022/2023/2024 ‘Without Development’.

2028/2038 ‘Without Development (1a)’. Without EMGP2 development (with all Freeport
and Local Plan sites).

2028/2038 ‘With Development (1a)’. With EMGP2 development (with all Freeport and
Local Plan sites).

Stage 1b modelling (Proforma 14a)

2028/2038 ‘Without Development (1b)’. Without EMGP2 development (without Local Plan
sites).

2028/2038 ‘With Development (1b)’. With EMGP2 development (without Local Plan sites).

Stage 2a modelling with mitigation (Proforma 14)

2028/2038 ‘With Development (2a)’. With EMGP2 and with mitigation measures (with all
Freeport and Local Plan sites).

Stage 2b modelling with mitigation (Proforma 14a)

2028/2038 ‘With Development (2b)’. With EMGP2 and with mitigation measures (without
Local Plan sites).

This report follows the East Midlands Gateway Phase 2 Base Year Model Review Addendum report3,
which details the calibrated 2019 base year model review and performance in the vicinity of the

2 EMG2-BWB-GEN-XX-SK-CH-SK009 S2 P01
3 EMFM 2019 — East Midlands Gateway Phase 2: Base Year Model Review Addendum v1.0 (2024-08-19)
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proposed development site. It forms an addendum to the Stage 1a forecast results documented in the
Forecasting Report4. This addendum documents the forecast model results for Stage 2a of the EMFM
strategic modelling assessment of the proposed development.

1.1.9 Stage 1b® and Stage 2b forecasts are reported as separate addendums to the Forecasting Report*.

1.2 Report Structure

1.2.1 Following the introduction, this report contains the following sections:

e  Section 2 — Forecast Approach and Assumptions: this section details the forecast assumptions
applied alongside the mitigation measure assumptions.

e  Section 3 — Forecast Model Results: this section details the forecast results with the proposed
development and mitigation measures included and assigned using EMFM.

e  Section 4 — Summary of the Mitigation Assessment: this section provides a summary of the
assessment with the proposed development and mitigation measures included.

e  Appendix A: Compares the forecast model results for Stage 2a (with mitigation included) with
Stage la (no mitigation).

e  Appendix B: Presents indicative network statistics within the Aol by motorway and non-
motorway links.

4 EMFM 2019 — East Midlands Gateway Phase 2: Forecasting Report v1.0 (2025-02-04)
5 EMFM 2019 — East Midlands Gateway Phase 2: Forecasting Report Addendum (Stage 1b) v1.0 (2025-03-13)
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Section 2 — Forecast Approach and Assumptions

Introduction

This section sets out the forecast assumptions applied for this application of the EMFM, and the
methodology adopted to create the required model forecasts.

The following forecast model scenarios have been produced for this version of the addendum:
Stage 2a modelling with mitigation included (Proforma 14)

2028/2038 ‘With Development (2a)’. With EMGP2 and with mitigation measures included
(with all Freeport and Local Plan sites). Signal timings at junctions adjacent to mitigation
measures have been optimised.

To produce the Stage 2a forecasts, the highway mitigation measures for the proposed development
have been added to the ‘With Development (1a)’ scenario and assigned in the EMFM to create the
required model forecasts for Stage 2a.

Section 2.2 provides the mitigation measures assumptions applied to the Stage 2a modelling in
EMFM. Section 2.3 lists the signal timings at junctions adjacent to the mitigation measures have been
optimised in the EMFM assessment and Section 2.4 outlines the methodology applied to optimise
signal timings.

Mitigation Measures

The following list of mitigation measures were provided by the client and included in the Stage 2a
EMFM assessment:

1. New M1 northbound to A50 westbound interchange link road and A50 westbound merge (as
shown Figure 2.1 and Figure 2.2).

=  Asingle lane link road between the M1 northbound and the A50, bypassing M1 J24.
This has been represented with a 50 mph speed limit in the EMFM.

=  One lane will diverge from the existing four-lane carriageway on the M1 northbound.
2. M1 southbound link approaching J24 (as shown Figure 2.3).

=  An additional M1 southbound lane, from one lane to two lanes, and merging with the
A50 eastbound to form three lanes approaching J24.

3. EMGP1 access improvements (as shown Figure 2.4).

= An additional circulatory lane on the eastern side of the Wilders Way / A453 / A6
Keyworth Bypass roundabout.

=  Signal timing adjustment to allow for a pedestrian phase at Wilders Way to improve
access to EMGP2. No changes were applied in EMFM as the existing red phase was
sufficiently long to allow for the pedestrian phase.

4. A453 Finger Farm Roundabout westbound exit widening (as shown Figure 2.5).
=  An additional 42 metres of two lanes widening on exit.
5. EMGP2 access junction and toucan crossing (as shown Figure 2.6).

=  Additional flare length has provided at the EMGP2 access roundabout on both the east
and west arms.

=  Atoucan crossing has been included on the A453 to the east of the proposed access
roundabout.

6. M1 J24 minor works (as shown Figure 2.7).

= The central lane reallocated for shared use for both M1 northbound traffic and traffic
towards the A453. Currently this lane is for A453 traffic only.

AECOM
8/50
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Figure 2.1: M1 Northbound to A50 Westbound Interchange Link Road
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Figure 2.3: M1 Southbound Widening on Approach to J24
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Figure 2.4: EMGP1 Access Improvements
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Figure 2.5: A453 Finger Farm Westbound Exit Widening
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Figure 2.6: A453 EMGP2 Access Junction and Toucan Crossing
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Figure 2.7: M1 J24 Minor Works (with Shared Central Lane)

Signal Optimised with Mitigation Included

Signal timings at two junctions adjacent to the mitigation measures have been optimised in the EMFM
assessment at the following locations:

1. The signal head to the south-west of the Wilders Way / A453 / Kegworth Bypass roundabout
that controls the A453 northbound traffic and the circulatory traffic.

2. The signal head to the north-east of the M1 J24 that controls the M1 southbound and
circulatory traffic.

These two junctions are forecast to be at or over capacity in Stage 2a and have therefore been
optimised to ‘unlock’ the benefits of the mitigation measures, particularly in relation to the two
measures listed below:

1. EMGP1 access improvements (see Paragraph 2.2.1 and Figure 2.4).
2. M1 southbound link approaching J24 (see Paragraph 2.2.1 and Figure 2.3).

Approach to Signal Optimisation

As noted in Section 2.3 two signalised junctions have been optimised to 'unlock’ or release the
benefits of the proposed mitigation measures that would otherwise not be fully realised, therefore
increasing capacity and reducing delay on the Strategic Road Network (SRN). Signals were
optimised:

e Such that the demand and delay at congested signalised junctions were better balanced /
optimised following the introduction of the additional road capacity provided by the mitigation
measures. Note that signal timings for Stage 2a are based on observed signal time data from
the EMFM Base Year model (2019), as is the standard approach.

e Based on information or feedback from the detailed Vissim modelling (for example, the
minimum / maximum green times). Note that the Vissim model demand was based on outputs
from the EMFM.

Optimising these two junctions was performed carefully and systematically such that traffic patterns
were not unrealistically changed or distorted due to the additional capacity from the optimised signal
timings rather than the mitigation measures themselves. Optimising these junctions was performed

over five iterations by carefully reviewing outputs and adjusting green times at each iteration.

AECOM
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A sixth iteration was assessed in EMFM that included optimising the signalised junction at the Hilton
Hotel Lane / M1 J24. This signal was optimised based on both forecast traffic demand volumes and
feedback provided from the detailed Vissim modelling. The forecast outputs from this sixth iteration
were considered localised and have not been documented in this report however outputs have been
provided to inform the Vissim modelling.

AECOM
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Section 3 — Forecast Model Results

Introduction

This section details the forecast model results for the proposed EMGP2 development assessment for
the AM Peak (08:00 to 09:00) and PM Peak (17:00 to 18:00) hours. The analysis includes:

e routeing of the forecast development traffic in the 2028 and 2038 ‘With Development (2a)’
scenarios (Section 3.2);

e forecast flow changes in 2028 and 2038 between the ‘Without Development (1a)’ and ‘With
Development (2a)’ scenarios (Section 3.3);

e an assessment of the Area of Influence (Aol) (Section 3.4);

o forecast delay changes in 2028 and 2038 between the ‘Without Development (1a)’ and ‘With
Development (2a)’ scenarios (Section 3.5);

o forecast maximum node volume-capacity ratios in the 2028 and 2038 ‘With Development (2a)’
scenarios (Section 3.6); and

e forecast turning flows (and volume-capacity ratios for turns) at selected junctions (Section 3.7).

Appendix A provides a comparison between the ‘With Development (2a)’ and ‘With Development (1a)’
that includes forecast flow changes, delay changes and node volume-capacity ratios in 2028 and
2038.

Forecast Development Traffic

It was agreed that the development trip distributions are to be based on the PRTM ‘gravity model’
approach. The gravity model approach was applied for Stage 1a and the development trip distribution
from Stage 1a has been applied to the Stage 2a modelling.

Figure 3.1 to Figure 3.8 show the forecast development trip distribution separately for HGVs and light
vehicles on the highway network for the 2028 and 2038 ‘With Development (2a)’ scenarios in
passenger car units (PCUs). For information, the PCU factor for HGV is 2.0 and the PCU factor for the
other assignment vehicle types (i.e. cars and LGVs) is 1.0.

As expected, the forecast trip distribution for Stage 2a (with mitigation) is very similar to Stage 1a
(without mitigation) as reported in the Forecasting Report*. How development traffic routes through
the network is also very similar.

These figures show that the forecast HGV development traffic has a broadly similar distribution to and
from the proposed development in both the AM Peak and PM Peak hours, and both forecast years
(2028 and 2038). HGVs are forecast to use the M1, A50 and the A453 Remembrance Way to and
from Derby and the north, and the M1 and A42 to and from Leicester, Birmingham and the south.

For light vehicle traffic, most development-related trips during the AM Peak hour in 2028 are forecast
to use the M1 southbound and the A42 towards Birmingham. In the northbound direction development
trips are forecast to route via the M1 and Castle Donnington Relief Road towards Derby. By 2038 in
the AM Peak hour, a higher proportion of trips is forecast to route south from the A453 towards
Diseworth to access Gelscoe Lane and the A42.

Light vehicle development trips from the development in the PM Peak hour in 2028 are forecast to
route north via the M1, the A50, A453 Remembrance Way and south via the M1 and towards
Diseworth to access the A42. This pattern is forecast in the reverse for the AM Peak hour
development trips to the proposed development but with fewer trips on the M1 northbound and more
trips on Castle Donnington Relief Road to avoid the congested M1 J24.

With the M1 northbound to A50 westbound interchange link road included in Stage 2a the
development traffic (lights and heavy vehicles combined) on the A50 is forecast to have fewer than
100 vehicles in both directions in either the 2028 or 2038 scenarios for Stage 2a, which are very
similar to the equivalent Stage 1a forecasts.

It should be noted that the local networks through Diseworth, Castle Donington and Kegworth have
weight restrictions applied. These restrictions are represented in the EMFM, and the HGV

AECOM
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development trips are therefore forecast to route to and from the proposed development site via
mainly the SRN.
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Figure 3.1: HGV Trip Distribution to and from the Proposed Development for 2028 (AM)
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Figure 3.2: Light Vehicle Trip Distribution to and from the Proposed Development for 2028 (AM)
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Figure 3.3: HGV Trip Distribution to and from the Proposed Development for 2028 (PM)
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Figure 3.4: Light Vehicle Trip Distribution to and from the Proposed Development for 2028 (PM)
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Figure 3.5: HGV Trip Distribution to and from the Proposed Development for 2038 (AM)
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Figure 3.6: Light Vehicle Trip Distribution to and from the Proposed Development for 2038 (AM)
2038 ‘With Development (2a)’ (AM), Light Vehicles — From the Development
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Figure 3.7: HGV Trip Distribution to and from the Proposed Development for 2038 (PM)
2038 ‘With Development (2a)’ (PM), HGVs — From the Development

== L L
_| Development Trips (PCUs) |
2038 'With Development' PM |
-1 HGV Origin Trips
|~ 5to1s
w15 to 50

| m== 50 and above

7

E 1‘ km o |
f A

Contains Ordnance Survey data © brown copyright and database right 2025

2038 ‘With Development (2a)’ (PM), HGVs — To the Development

_| Development Trips (PCUs)
2038 'With Development' PM
HGV Destination Trips

| — 51015
w15 to 50

| =50 and above

- | [ Development Site

§ Wik

Contains Ordnance Survey data © Crown copyright and database right 2025

AECOM
22/50



EMFM 2019 East Midlands Gateway Phase 2
Forecasting Report Addendum Stage 2a

Figure 3.8: Light Vehicle Trip Distribution to and from the Proposed Development for 2038 (PM)
2038 ‘With Development (2a)’ (PM), Light Vehicles — From the Development
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Forecast Flow Change

Figure 3.9 and Figure 3.10 show the forecast flow changes in 2028 and 2038 between the ‘With
Development (2a)’ and ‘Without Development (1a)’ scenarios for the AM Peak and PM Peak hours.
Red bandwidth represents a proportional increase in traffic flow in the ‘With Development (2a)
scenario and green bandwidth represents a decrease.

These figures show that most increases in traffic are forecast on the SRN, namely the A453, M1, A50,
A6 Kegworth Bypass and the A42.

New M1 northbound to A50 westbound interchange link

As expected, the largest increase in flow is forecast along the new M1 northbound interchange link
road across all modelled forecast scenarios. This traffic has diverted off the A453, Finger Farm
Roundabout and M1 J24.

M1 southbound link approaching Junction 24

There is an increase (of approximately 200 and 400 PCUs) in traffic forecast on the M1 southbound
towards the M1 J24 with the increase in capacity on the M1 southbound. As noted in Section 2.3 the
signalised junction at the M1 southbound / J24 has been optimised to ‘unlock’ the benefit of this
mitigation measure.

EMGP1 access improvements

This mitigation measure is forecast to reduce delays at this junction leading to a forecast increase in
traffic from the A6 Kegworth Bypass. As noted in Section 2.3 the signalised junction at the M1
southbound / J24 has been optimised to ‘unlock’ the benefit of this mitigation measure.

A453 Finger Farm Roundabout westbound exit widening

A reduction in northbound traffic on the A453 is forecast at Finger Farm Roundabout primarily as a
result of the new link road. There is also an increase (~100 PCUs) on the A453 from the north with the
largest increase, as expected, on the A453 to / from the proposed development site.

EMGP2 access roundabout and toucan crossing

As expected, there is an increase in flows along the A453 as traffic accesses the proposed
development site. The maijority of traffic is forecast to route to and from the east via Finger Farm
Roundabout.
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Figure 3.9: Forecast Flow Change for 2028 ‘Without Development (1a)’ minus ‘With

Development (2a)’
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Figure 3.10: Forecast Flow Change for 2038 ‘Without Development (1a)’ minus ‘With
Development (2a)’
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Area of Influence

Using the forecast flow changes between the ‘With Development (2a)’ and ‘Without Development (1a)
scenarios, an indication of the Aol in Stage 2a has been defined and is shown in Figure 3.11.

For the proposed development, the Aol has been defined by considering the links which are forecast
to change flow by more than 5% and +30 PCUs between the 2028 and 2038 ‘With Development
(2a)’ and ‘Without Development (1a) scenarios in either the AM Peak or the PM Peak hours. The links
which are forecast to meet these criteria are included in the Aol, as shown in Figure 3.11, and contain
the following areas / links:

e the A453 including Finger Farm roundabout;

e the M1 between Junction 23 and Junction 24a;
e  the M1 Junction 25;

e the A42 Junction 14;

e the A52 Brian Clough Way between the M1 Junction 25 and Victoria Avenue near Borrowash;
and

e local roads in and around Castle Donnington; Kegworth; Diseworth; Hathern; Thringston and
Shepshed.

For comparison, Figure 3.11 also shows the Aol for Stage 1a (without mitigation) and this shows that
the Aols are similar in both stages. To provide consistency with previous Stage 1a outputs, the Aol in
Stage 1a has been retained for use for Stage 2a outputs.

Figure 3.11: Area of Influence

Aol
[] Development Site

[ | Aol for Stage 2a
[ Aol for Stage 1a

A 0 25 5 km
e —
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Forecast Delay Change

As a result of forecast flow changes in the ‘With development (2a)’ scenario, there are also changes
to the forecast delays on the highway network when compared with the ‘Without Development 1a)’
scenario. These changes in delay can be generated from two sources: link delay based on the speed-
flow curve applied to the link; and the junction delay due to capacity constraints for individual turning
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movements. The analysis in this section combines the link and junction delays (taking a flow-weighted
average of junction delays) to assess the changes in forecast delays with the proposed development
traffic.

Figure 3.12 and Figure 3.13 show the forecast delay changes (in seconds) in 2028 and 2038 between
the ‘With Development (2a) and ‘Without Development (1a)’ scenarios for the AM Peak and PM Peak
hours.

New M1 northbound to A50 westbound interchange link

With the new interchange link road included, delay is forecast to occur on the A50 where vehicles join
the A50 from the proposed link road. It should be noted that this delay is not an ‘increase’ compared
to the ‘Without Development (1a)’ scenario as this proposed junction does not exist in without
development scenarios. It should also be noted that delays are forecast to reduce at the M1 J24 and
Finger Farm Roundabout as this mitigation measure has attracted traffic off these junctions.

M1 southbound link approaching Junction 24

A decrease in delay is forecast on the circulatory lanes of M1 J24 for all forecast scenarios in both the
AM Peak and PM Peak hours. In addition, there are decreases in delay on the M1 southbound to the
north of M1 J24. These reductions in delay are provided by the additional M1 southbound capacity
(i.e. extra lane) and the optimisation of the signals at M1 J24 (see Section 2.3).

EMGP1 access improvements

The Wilders Way / A453 / A6 Kegworth Bypass junction is forecast to have a reduction in delays in all
scenarios. This has been provided by the inclusion of the new interchange link road and the EMGP1
access improvements. As noted in Section 2.3, the benefits of the EMGP1 access improvements
have been ‘unlocked’ by the Wilders Way / A453 signal optimisation.

A453 Finger Farm Roundabout westbound exit widening

Delays remain largely unchanged across all scenarios when compared with the 'Without Development
(1a)' scenarios, except for a reduction in delays on the A453 eastbound approach during the 2038 AM
Peak hour.

EMGP2 access roundabout and toucan crossing

There are increases in delay forecast on the A453 near the proposed development access junction
and toucan crossing. This increase has been generated from the development traffic routeing to and
from the proposed development and the toucan crossing which will generate delay on the A453 to the
east of the proposed development site. It should be noted that this delay is not an ‘increase’
compared to the ‘Without Development (1a)’ scenario as the toucan crossing has not been included in
the without development scenarios. The toucan crossing will generate transient delay as this has
been represented as a signalised junction in the EMFM.

AECOM
28/50



EMFM 2019

Figure 3.12: Forecast Delay Change for 2028 ‘With Development (2a)’ minus ‘Without Development (1a)’
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EMFM 2019
Figure 3.13: Forecast Delay Change for 2038 ‘With Development (2a)’ minus ‘Without Development (1a)’
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Forecast Node Volume-Capacity Ratios

As a part of the forecast modelling, node / junction capacities are estimated for individual turning
movements based on a number of factors including priority of the turn (for example, give-way or
merge), the level of green-time at signalised junctions, and the amount of opposing traffic at the
junction. Using these calculated capacities and the forecast traffic volumes, node volume-capacity
ratios are estimated to identify locations where the forecast flows are approaching or exceeding the
forecast capacity.

To summarise the forecast-capacity ratios for the individual turning movements at a node, there are
two approaches. These are to calculate the flow-weighted average volume-capacity of the node, or to
calculate the maximum volume-capacity ratio for all turns within a node. The average volume-capacity
ratio provides an overview of how the individual node is performing but may not highlight locations
where a limited number of movements at a node are approaching or exceeding capacity. To highlight
these locations, the maximum volume-capacity ratio at each node has been used. Node volume-
capacity ratios exceeding 85% indicate that the highway network is under stress, and there is likely to
be a reduction in speed and increase in delay.

Figure 3.14 and Figure 3.15 show the forecast maximum node volume-capacity ratios for the ‘With
Development (2a)’ and ‘Without Development (1a)’ scenarios in 2028 and 2038. For ease of
comparison, the symbology has been designed to show the data for ‘With Development (2a) and
‘Without Development (1a)’ scenarios on the same plot.

The reader should note that Figure 3.14 and Figure 3.15 show a subset of all nodes within the EMFM
to reduce the number of data points within the plots. Nodes which do not fall within the Aol, as defined
in Figure 3.11, are not shown. Nodes with maximum volume-capacity ratios below 85% in all forecast
scenarios are not shown, except for the node which is located at the proposed site access on the
A453.

The forecast maximum node volume-capacity ratio plots show that the EMGP1 access junction,
EMGP2 access junction, M1 J24, and the Finger Farm Roundabout are most affected by the
proposed mitigation measures. EMFM forecasts that volume-capacity ratios at these junctions will
broadly improve in the ‘With Development (2a)’ scenarios.

New M1 northbound to A50 westbound interchange link

The node volume-capacity ratios forecasts for the M1 J24 are at or approaching capacity in the
‘Without Development (1a)’ scenarios, with multiple nodes at this junction exceeding 85% in 2028 and
100% in 2038. With the inclusion of the proposed mitigation measures included in the ‘With
Development (2a) scenarios the node volume-capacity decrease slightly overall. These
improvements are a result of vehicles diverting off the M1 J24 to use the new link road and the
additional capacity on the M1 southbound (and the accompanying signal optimisation (see Section
2.3)).

Figure 3.14 shows that in the AM Peak hour there are two nodes on the M1 J24 that are forecast to
have higher node volume-capacity ratios in the ‘With Development (2a)’ scenario. These two nodes
are located at J24 / A453 Remembrance Way and J24 / M1 northbound off-slip. As noted in
Paragraph 3.6.2, the maximum volume-capacity for a turning movement within a node has been
reported. In the case of J24 / A453 Remembrance Way this is the turn that continues on the gyratory
and in the case of the J24 / M1 northbound off-slip the maximum volume-capacity ratio is from the
gyratory towards the A453 southbound.

In the case of the J24 / A453 Remembrance Way node the forecast increase is caused by the
additional road capacity provided by the mitigation measures, namely the additional lane on the M1
southbound. In the case of the J24 / M1 northbound off-slip node the forecast increase is caused by
development traffic routeing towards the proposed site as indicated by the increase in flow shown in
Figure 3.9 and the distribution of development traffic shown in Figure 3.1and Figure 3.2

EMGP1 access improvements

The node volume-capacity ratios at Wilders Way / A453 / A6 Kegworth Bypass junction are forecast to
generally decrease in both forecast years in the ‘With Development (2a)’ scenarios. This improvement
is caused by traffic diverting off the A453 and onto the new link road and the EMGP1 access
improvements and associated signal optimisation.

AECOM
31/50



3.6.10

3.6.11

EMFM 2019 East Midlands Gateway Phase 2
Forecasting Report Addendum Stage 2a

A453 Finger Farm Roundabout westbound exit widening

The node volume-capacity ratios for Finger Farm Roundabout are forecast to decrease in the AM
Peak hour in both forecast years as a result of the proposed mitigation measures. The PM Peak is
forecast to have nodes with higher node volume-capacity ratios in the ‘With Development (2a)’ and as
shown in Figure 3.9 and Figure 3.10 there are higher volumes of traffic forecast on the A453 to the
west of Finger Farm Roundabout.

EMGP2 access roundabout and toucan crossing

The node volume-capacity ratios at EMGP2 access junction are forecast to increase in the AM Peak
hour for both forecast years but remain the same in the PM Peak hour in 2028 and decrease in 2038.
The proposed toucan crossing on the A453 is forecast to have a node volume-capacity ratio between
95% and 100% in both peaks and both forecast years. However, it should be noted that the toucan
crossing is demand dependant and this demand dependency cannot be accurately reflected in the
EMFM.
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Figure 3.14: Forecast Node Volume-Capacity Ratio for 2028 ‘Without Development (1a)’ and 2028 ‘With Development (2a)’
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Figure 3.15: Forecast Node Volume-Capacity Ratio for 2038 ‘Without Development (1a)’ and 2038 ‘With Development (2a)’
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3.7 Forecast Junction Turning Flows

3.7.1 Forecast turning flows have been extracted for the following 16 junctions (also shown in Figure 3.16)
in the vicinity of the proposed development:

e  A453/Site access Roundabout (Junction 2);

e  Finger Farm Roundabout (Junction 3);

e  A453/ A6 Kegworth Bypass gyratory (Junction 4);

e M1 Junction 24 (Junction 5);

e A453/ East Midlands Airport signal-controlled junction (Junction 6);
e  A453/ Grimes Gate junction (Junction 7);

e  A453/ The Green junction (Junction 8);

e A453/ East Midlands Airport (western) roundabout (Junction 9);

e A453/ Walton Hill signal-controlled junction (Junction 10);

e A42 Junction 14 / Top Brand / Gelscoe Lane (Junction 11);

e M1 Junction 23 (Junction 12);

e  AB0 Junction 1 (Junction 13);

e M1 Junction 25 (Junction 14);

e  Station Road / Broad Rushes roundabout (Junction 15);

e  A453/ Kegworth Road dumbbell roundabouts (Junction 16); and

e A453/West Leake Lane / Barton Lane dumbbell roundabouts (Junction 17).

3.7.2 The data have been provided separately in MS Excel spreadsheet format® which contains the forecast
turning flows for the AM Peak and PM Peak hours for light and heavy vehicles. Data are provided for
the 2028 and 2038 ‘With Development (2a)’ scenarios. In addition to the turning flows, turn volume-
capacity ratios have also been provided where available.

3.7.3 By design the EMFM highway model has not been calibrated or validated for individual turning
movements, so care should be taken when using forecasts of flows and volume-capacity ratios at this
level.

8 EMGP2 - Junction Turning Flows (Stage 2a) v1.0 - For Issue.xlsx (provided via email on 16" May 2025)
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Figure 3.16: Location of Forecast Turning Flow Data
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Section 4 — Summary of the Mitigation Assessment

Summary of Assessment

The East Midlands Freeport Model (EMFM) has been used for the strategic assessment of Stage (2a)
for both 2028 and 2038 for the AM Peak and PM Peak hours (‘With Development (2a)’ scenarios).
Stage 2a includes the proposed East Midlands Gateway Phase 2 development and the proposed
mitigation measures and accompanying signal optimisation at two junctions adjacent to the mitigation
measures.

The client has provided mitigation measures that have been included in the EMFM at the following
locations:

e New M1 northbound to A50 westbound interchange link road.
e M1 southbound link approaching Junction 24.
e EMGP1 access improvements.
e  A453 Finger Farm Roundabout westbound exit widening.
e EMGP2 access roundabout and toucan crossing.
e M1 J24 Minor Works.
The following is a summary of the key findings for the assessment of the mitigation measures.

e  The trip distribution for the proposed development traffic is, as expected, very similar to the
‘With Development (1a)’ (without mitigation) scenarios. How development traffic routes through
the network is also very similar.

e The forecast flow changes in 2028 and 2038 between the ‘With Development (2a)’ and ‘Without
Development (1a)’ scenarios show that the largest increases in flows are forecast along the
new interchange link road. With this proposed interchange link included traffic is forecast to
divert off the A453 northbound, the Finger Farm Roundabout, the Wilders Way / A453 / A6
Kegworth Bypass roundabout and the M1 J24.

e There is an increase in traffic forecast on the M1 southbound towards the M1 J24 with the
increase in capacity (additional lane) on the M1 southbound and associated signal optimisation
(as noted in Section 2.3).

e As expected, there is an increase in flows along the A453 adjacent to the proposed
development site as traffic accesses the development site with most traffic routeing to and from
the east via Finger Farm Roundabout.

e An Area of Influence has been defined. A comparison between the Aols for Stage 1a and Stage
2a shows that they are broadly similar but with Stage 2a Aol not extending into Derbyshire as
much as Stage 1a.

e The forecast delay changes in 2028 and 2038 between the ‘With Development (2a)’ and
‘Without Development (1a)’ scenarios show delays are forecast to slightly increase along the
A453 in the immediate vicinity of the proposed development in all forecast scenarios due to the
proposed development traffic and the proposed toucan crossing.

e  With the new interchange link road included, delays are expected to occur on the A50 where
vehicles join the A50 from the proposed link road. No delays exist in the ‘Without Development
(1a) scenario as this junction does not exist in this scenario. However, delays are forecast to
reduce at the M1 J24 and Finger Farm Roundabout as this mitigation measure has reduced
traffic volumes at these junctions.

e Adecrease in delay is forecast on the circulatory lanes of M1 J24 for all forecast scenarios in
both the AM Peak and PM Peak hours. In addition, there are decreases in delays on the M1
southbound to the north of M1 J24. These reductions in delay are caused by the additional M1
southbound capacity (i.e. extra lane) and the optimisation of the signals at M1 J24 (see Section
2.3).

e  The node volume-capacity ratios forecasts for the M1 J24 are at or approaching capacity in the
'‘Without Development (1a)' scenarios, with multiple nodes at this junction exceeding 85% in
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2028 and 100% in 2038. With the inclusion of the proposed mitigation measures included in the
'With Development (2a)' scenarios the node volume-capacity overall reduce slightly. These
improvements are a result of vehicles diverting off the M1 J24 to use the new link road and the
additional capacity on the M1 southbound.

The node volume-capacity ratios at Finger Farm Roundabout and Wilders Way / A453 / A6
Kegworth Bypass junctions are forecast to generally improve in both forecast years in the ‘With
Development (2a)’ scenarios. This improvement is caused by traffic diverting off the A453 and
onto the new link road and the EMGP1 access improvements and associated signal
optimisation.

The node volume-capacity ratios at EMGP2 access junction are forecast to increase in the AM
Peak hour for both forecast years but remain the same in the PM Peak hour in 2028 and
decrease in 2038. The proposed toucan crossing on the A453 is forecast to have a node
volume-capacity ratio between 95% and 100% in both peaks and both forecast years.
However, it should be noted that the toucan crossing is demand dependant and this demand
dependency cannot be accurately reflected in the EMFM.

The forecasts undertaken reflect the forecast impact of the proposed development at East Midlands
Gateway Phase 2 with the proposed mitigation measures included. It should be noted that the results
provided in this report are at a high level. Due to the strategic nature of the EMFM, not all roads are
modelled, and the results should be interpreted with that in mind.

Although the EMFM modelling provides the strategic impact and form part of the proposed East
Midlands Gateway Phase 2 assessment evidence packs, the overall assessment should be
complemented by local operational assessment and analysis.
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Appendix A Comparison of Stage 2a (with mitigation
included) and Stage 1a (no mitigation)

Introduction

Appendix A compares Stage 2a, which includes the proposed mitigation measures (‘With
Development (2a)’), with Stage 1a that does not include the proposed mitigation measures (‘With
Development (1a)). This comparison therefore assesses the impact of the proposed mitigation
measures being included on the network. Appendix A should be read in conjunction with Section 2 of
this report that details the proposed mitigation measures.

Forecast Flow Change

Figure A.1 and Figure A.2 show the forecast flow changes in 2028 and 2038 between the ‘With
Development (2a)’ and ‘With Development (1a)’ scenarios for the AM Peak and PM Peak hours. Red
bandwidth represents an increase in traffic flow in the ‘With Development (2a)’ scenario and green
bandwidth represents a decrease.

New M1 northbound to A50 westbound interchange link

As expected, the largest increase in flow is forecast along the new M1 northbound interchange link
road across all modelled forecast scenarios. Traffic has diverted off the A453, the Finger Farm
Roundabout, the Wilders Way / A453 / A6 Kegworth Bypass and the M1 J24.

M1 southbound link approaching Junction 24

There is an increase in traffic forecast on the M1 southbound towards the M1 J24 with the increase in
capacity on the M1 southbound. As noted in Section 2.3 the signalised junction at the M1 southbound
/ J24 has been optimised to 'unlock' the benefit of this mitigation measure.

EMGP1 access improvements

This mitigation measure is forecast to reduce delays at this junction leading to an increase in traffic
from the A6 Kegworth Bypass. As noted in Section 2.3 the signalised junction at the M1 southbound /
J24 has been optimised to ‘unlock’ the benefit of this mitigation measure.

A453 Finger Farm Roundabout westbound exit widening

A reduction in northbound traffic on the A453 is forecast at Finger Farm Roundabout primarily as a
result of the new link road that is forecast to divert traffic off the A453 northbound.

EMGP2 access roundabout and toucan crossing

There is an increase in traffic forecast on the A453 to the east of the proposed site in the ‘With
Development (2a)’ scenario in the AM Peak hours. This increase in traffic is caused by the proposed
mitigation measures providing additional capacity at the EMGP2 access roundabout and Finger Farm
Roundabout, allowing development traffic to divert off local roads and on to the A453 and more
strategic corridors.
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Figure A.1: Forecast Flow Change for 2028 ‘With Development (2a)’ minus ‘With Development
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Figure A.2: Forecast Flow Change for 2038 ‘With Development (2a)’ minus ‘With Development
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Forecast Delay Change

As a result of forecast flow changes in the ‘With development (2a)’ scenario, there are also changes
to the forecast delays on the highway network. These changes in delay can be generated from two
sources: link delay based on the speed-flow curve applied to the link; and the junction delay due to
capacity constraints for individual turning movements. The analysis in this section combines the link
and junction delays (taking a flow-weighted average of junction delays) to assess the changes in
forecast delays with the proposed development traffic.

Figure A.3 and Figure A.4 show the forecast delay changes (in seconds) in 2028 and 2038 between
the ‘With Development (2a)’ and ‘With Development (1a)’ scenarios for the AM Peak and PM Peak
hours.

New M1 northbound to A50 westbound interchange link

With the new interchange link road included, delays are expected to occur on the A50 where vehicles
join the A50 from the proposed link road. No delays exist in the ‘Without Development (1a)’ scenario
as this junction does not exist in this scenario. However, delays are forecast to reduce at the J24 and
Finger Farm Roundabout as this mitigation measure has attracted traffic off these junctions.

M1 southbound link approaching Junction 24

A decrease in delay is forecast on the circulatory lanes of M1 J24 for all forecast scenarios in both the
AM Peak and PM Peak hours. In addition, there are decreases in delays on the M1 southbound to the
north of J24. These reductions in delay are provided by the additional M1 southbound capacity (i.e.
extra lane) and the optimisation of the signals at M1 J24 (see Section 2.3).

EMGP1 access improvements

The Wilders Way / A453 / A6 Kegworth Bypass junction is forecast to have a reduction in delays in all
scenarios. This has been provided by the inclusions of the new interchange link road and the EMGP1
access improvements. As noted in Section 2.3, the benefits of the EMGP1 access improvements have
been ‘unlocked’ by the Wilders Way / A453 signal optimisation.

A453 Finger Farm Roundabout westbound exit widening

Delays have generally reduced in the "With Development (2a) scenario with the proposed mitigation
measures included that reduce traffic off the A453 and provide additional capacity at Finger Farm
Roundabout.

EMGP2 access roundabout and toucan crossing

There are reductions in delay forecast in all ‘With Development (2a)’ scenarios except in 2028 PM
Peak hour. These reductions in delay are caused by the proposed mitigation measures, in particular
the additional capacity (extended flares) on either side of the proposed site access roundabout.
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Figure A.3: Forecast Delay Change for 2028 ‘With Development (2a)’ minus ‘With Development (1a)’
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Figure A.4: Forecast Delay Change for 2038 ‘With Development (2a)’ minus ‘With Development (1a)’
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Forecast Node Volume-Capacity Ratios

As a part of the forecast modelling, node / junction capacities are estimated for individual turning
movements based on a number of factors including priority of the turn (for example, give-way or
merge), the level of green-time at signalised junctions, and the amount of opposing traffic at the
junction. Using these calculated capacities and the forecast traffic volumes, node volume-capacity
ratios are estimated to identify locations where the forecast flows are approaching or exceeding the
forecast capacity.

To summarise the forecast-capacity ratios for the individual turning movements at a node, there are
two approaches. These are to calculate the flow-weighted average volume-capacity of the node, or to
calculate the maximum volume-capacity ratio for all turns within a node. The average volume-capacity
ratio provides an overview of how the individual node is performing but may not highlight locations
where a limited number of movements at a node are approaching or exceeding capacity. To highlight
these locations, the maximum volume-capacity ratio at each node has been used. Node volume-
capacity ratios exceeding 85% indicate that the highway network is under stress, and there is likely to
be a reduction in speed and increase in delay.

Figure A.5 and Figure A.6 show the forecast maximum node volume-capacity ratios for 2028 and
2038, ‘With Development (2a)’ and ‘With Development (1a)’ scenarios. For ease of comparison, the
symbology has been designed to show the data for ‘With Development (2a)’ and ‘With Development
(1a) scenarios on the same plot.

The reader should note that these two figures show a subset of all nodes within the EMFM to reduce
the number of data points within the plots. Nodes which do not fall within the Aol, as defined in Figure
3.11, are not shown. Nodes with maximum volume-capacity ratios below 85% in all forecast scenarios
are not shown, except for the node which is located at the proposed site access on the A453.

The forecast maximum node volume-capacity ratios for 2028 and 2038 are similar in both the ‘With
Development (2a)’ and ‘With Development (1a) scenarios. However, the forecast maximum node
volume-capacity ratio plots show that the EMGP1 access roundabout junction, EMGP2 access
junction, M1 Junction 24, and Finger Farm Roundabout are the most affected by the proposed
mitigation measures and have seen mostly improvements in the node volume-capacity ratios in the
‘With Development (2a)’ scenarios.

New M1 northbound to A50 westbound interchange link

With the inclusion of the proposed mitigation measures included in the 'With Development (2a)'
scenarios the node volume-capacity decrease slightly overall, particularly on the western side of the
junction. These improvements are a result of traffic diverting off the M1 J24 to use the new link road.

EMGP1 access improvements

The node volume-capacity ratios at Wilders Way / A453 / A6 Kegworth Bypass junction are forecast to
generally decrease in both forecast years in the 'With Development (2a)' scenarios. This improvement
is caused by traffic diverting off the A453 and onto the new link road and the EMGP1 access
improvements and associated signal optimisation.

A453 Finger Farm Roundabout westbound exit widening

The node volume-capacity ratios for Finger Farm Roundabout are forecast to have increases and
decreases in Stage 2a with the proposed mitigation measures included, reflecting the increase in flow
on the A453 in the AM Peak hours in 2028 and 2038 and the reduction in flow on the roundabout
itself.

EMGP2 access roundabout and toucan crossing

The node volume-capacity ratios at EMGP2 access roundabout are forecast to reduce in all
scenarios. The proposed toucan (represented by the semi-circle closest to Finger Farm Roundabout)
is forecast to be between 95% and 100% volume-capacity ratios in all Stage 2a scenarios.
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Figure A.5: Forecast Node Volume-Capacity Ratio for 2028 ‘With Development (1a)’ and 2028 ‘With Development (2a)’ Scenarios
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Figure A.6: Forecast Node Volume-Capacity Ratio for 2038 ‘With Development (1a)’ and 2038 ‘With Development (2a)’ Scenarios
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Appendix B EMFM Indicative Network Statistics

Table B.1 and Table B.2 presents the model network statistic within the Aol (see Figure 3.11). It should
be noted that these statistics are high-level and should be considered as indicative only.

The statistics include vehicle kilometre travelled (km), network speed (mph) and junction delay (hours)
between 2038 ‘Without Development (1a)’, 2038 ‘With Development (1a) and 2038 ‘With
Development (2a) scenarios for both AM Peak and PM Peak hour by motorway and non-motorway
roads.

As expected, the forecast vehicle kilometres increase in the ‘With Development (1a)’ scenario
compared to the ‘Without Development (1a)’ scenario for both motorway and non-motorway links.
Vehicle kilometres increase further in the ‘With development (2a)’ scenario on motorway links as the
mitigation measures provide additional network capacity on motorways, while vehicle kilometres are
forecast to decrease on non-motorway links indicating that the mitigation measures are attracting
traffic on to motorway links and off non-motorway links.

The forecast speeds in the ‘With Development (1a)’ scenario are slower than speeds forecast in the
‘Without Development (1a)’ for both motorway and non-motorway links. Overall speeds are forecast to
reduce by -1.7% on motorway links and -1.2% for non-motorway links. Speeds are forecast to reduce
by -0.5% and -0.4% on motorway and non-motorway links respectively in the ‘With Development (2a)’
scenario compared to the ‘Without Development (1a)’ scenario, indicating lower delay in this with
development scenario.

Junction delays on motorway links are forecast to increase in both with development scenarios
compared to the ‘Without Development (1a)’ scenario, with the ‘With Development (2a)’ scenario
forecast to have the lowest increase (+3.3%) on motorway links. Junction delays on non-motorway
links follow a similar pattern with forecast difference in junction delays in the ‘With Development (2a)’
forecast to have slightly higher delay (2.2%) than the ‘Without Development (1a)’ scenario.

Table B.1 Indicative Network Statistic within the Aol for Motorway Links

Model Junction
Scenario Year/ Veh/km Speed Delay

Peak (demand’) (mph) | (Hours)
‘Without Development (1a)’ 299,175 40.1 1,670
‘With Development (1a)’ 2038 AM 302,665 39.3 1,781
‘With Development (2a)’ 306,610 40.0 1,722
‘Without Development (1a)’ 308,352 43.1 1,386
‘With Development (1a)’ 2038 PM 312,102 42.5 1,469
‘With Development (2a)’ 313,111 42.9 1,435
‘Without Development (1a)’ 607,527 41.6 3,056
‘With Development (1a)’ AI\2/IO+3§M 614,767 409 | 3,250
‘With Development (2a)’ 619,721 41.4 3,157
Percentage difference compared to 'Without Development (1a)'
‘With Development (1a)’ 2038 1.2% -1.7% 6.3%
‘With Development (2a) AM +PM 2.0% -0.5% 3.3%

" ‘Demand flow’ is the initial flow, taking into account capacity constraint, delay, etc., considered to pass through a selected link.
Whereas ‘actual flow’ is what reaches the selected, link within the modelled hour, and is reduced whenever the path passes
through an over-capacity link or turn. ‘Queued flow’ is essentially the difference between the demand and the actual flow.
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Table B.2 Indicative Network Statistic within the Aol for Non-Motorway Links

‘With Development (2a)

Model Junction
Scenario Year/ Veh/km Speed Delay

Peak (demand’) (mph) (Hours)
‘Without Development (1a)’ 509,055 26.6 5,167
‘With Development (1a)’ 2038 AM 517,258 26.1 5,441
‘With Development (2a)’ 514,276 26.6 5,205
‘Without Development (1a)’ 539,729 25.5 5,711
‘With Development (1a)’ 2038 PM 548,366 25.3 5,911
‘With Development (2a)’ 547,102 25.3 5,910
‘Without Development (1a)’ 1,048,784 26.0 10,878
‘With Development (1a)’ AI\Z/IO+3I§M 1,065,624 25.7 11,352

1,061,378 25.9 11,115

Percentage difference compared to 'Without Development (1a)'

‘With Development (1a)’

‘With Development (2a)’

2038
AM +PM

1.6% -1.2% 4.4%

1.2% -0.4% 2.2%
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Summary of Mitigation Measures

A453 EMG2 Access Junction
= Additional flare length at the EMGP2 access roundabout
= Tucson crossing signal phase

A453 Finger Farm Westbound Exit
= Additional two-lane widening on exit

A453 EMG2 Access Junction A453 Finger Farm Westbound Exit

EMG1 Access Improvements

= No change in Wilders Way signal timings

= Optimised signal timings to improve flow from the gyratory to EMGP1
M1 Northbound Alterations

= Single lane operates as a free-flowing interchange link

= Mandatory 50 mph speed limit
M1 Northbound to A50 Westbound Link
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Reasons for Optimising Signals affected by Mitigation

1.

2.

EMFM signal timings are based on observed data in the Base Year model (2019), as is standard approach.
Some signals should be optimised to ‘unlock’ or release the benefits following the implementation of the
proposed mitigation measures — keeping traffic on to the SRN. This needs performed carefully without
unrealistically changing the traffic patterns / routing (especially on a congested network).

To ‘balance’ the delay / volume over capacity at congested junctions.

Feedback from VISSIM modelling (min / max green times, etc).



Summary of EMFM Mitigation Measures and
Optimisation Iterations

1.

2.

2a/2b mitigation measures with no-optimisation (Iteration 1)

2a/2b full/over optimisation (iteration 2)

* Optimised signal time based with the objective of maintaining the volume-to-capacity ratio
below one.

2a/2b optimisation (iteration 3)
* 1 additional second of green time from the gyratory towards EMGP1.
* 2 additional seconds at J24 from the M1 southbound on to the gyratory.

* Additional flare length at the EMGP2 access roundabout and improve the saturation flow on all 4
arms

2a/2b optimisation (iteration 4) A453 Sensitivity Test

* 3 additional second at J24 from the M1 southbound on to the gyratory.
* Increased the link capacity on the A453 east of the EMGP2 access (dualled), in both directions

2a/2b optimisation (iteration 5)
* 3 additional second at J24 from the M1 southbound on to the gyratory

2a optimisation (iteration 6) Hilton Hotel Lane Sensitivity Test

. ggsed on VISSIM model, Improved the signal time on Hilton Hotel Lane approach at M1 Junction



Forecast Flow Change for 2038 ‘Without Development (1a)’ minus ‘With Development
with Mitigation (2a) — Iteration 5’
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APPENDIX 71: Updated Study Area Spreadsheet using Stage 2A Modelling Outputs



2038 VoC (%) Traffic Flows (Total Vehicles)
No. Junction AM PM AM PM
Without With Dev W.ith De.ev. Without With Dev W.ith DE.V. 1. Without 2. With Dev| _ 21 3. With Dev ! 31 Without With Dev . 2-1 3. With .D.ev . 3-1
Dev With Miti Dev With Miti Dev Difference w/ M Difference Dev Difference w/ Miti Difference
1 A453 Site Access Roundabout, Leics - - - - - - - - - - - - - - - -
2 A453 / Hunter Road Roundabout, Leics 73.77% 101.36% 86.30% 65.77% 84.83% 63.90% 2356 2793 436 2767 411 1952 2907 955 2847 895
3 Finger Farm Roundabout, Leics 101.36% 104.95% 88.96% 86.91% 85.77% 95.10% 4487 4601 115 4277 -210 4104 4335 231 4072 -32
4 A453 / EMGP1 Signal Junction, Leics 103.07% 103.04% 102.28% 103.88% 104.64% 106.95% 4470 4526 56 4027 -442 4688 4794 106 4524 -164
5 M1 J24, Leics (SRN) 117.82% 119.79% 114.39% 108.65% 109.24% 108.47% 10765 10742 -23 10117 -648 11510 11599 89 10823 -687
6 A453 / East Midlands Airport Signal Junction, Leics 82.81% 95.96% 99.98% 68.72% 75.25% 74.30% 1816 1763 -53 1777 -39 1868 2057 189 2015 147
7 A453 / Grimes Gate, Leics 54.86% 68.40% 68.87% 41.77% 57.34% 58.88% 1460 1632 172 1617 157 1308 1472 164 1487 179
8 A453 / The Green, Leics 38.43% 55.43% 48.22% 32.60% 40.55% 41.51% 1879 2077 198 1981 102 1815 1979 164 1956 141
9 A453 / East Midlands Airport Roundabout, Leics 82.81% 95.96% 99.98% 68.72% 75.25% 74.30% 2043 1983 -60 2013 -30 2159 2397 238 2358 199
10 A453 / Walton Hill, Leics 106.27% 109.76% 109.03% 59.62% 100.17% 99.25% 3146 3144 -2 3119 -27 3337 3438 100 3369 31
11 A42 J14 Eastbound off slip, Leics (SRN) 28.32% 27.22% 24.87% 34.28% 36.66% 34.84% 1173 1332 158 1137 -36 1182 1228 45 1199 17
12 A42 )14 Roundabout with Top Brand / Gelscoe Lane, Leics (SRN) 37.15% 47.35% 35.58% 17.47% 40.39% 39.63% 1136 1324 187 1149 13 1182 1363 181 1370 189
13 M1 )23, Leics (SRN) 102.28% 102.35% 101.95% 98.94% 100.17% 99.68% 5677 5735 58 5713 36 6023 6091 68 6006 -17
14 A50 Junction 1, Leics (SRN) 101.62% 101.35% 97.06% 99.45% 98.69% 100.37% 4958 5048 920 4759 -199 4958 4990 32 4961 3
15 A50 Junction 2, Derbys (SRN) #N/A #N/A #N/A #N/A #N/A #N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
16 M1 )25, Notts (SRN) 120.54% 108.81% 108.85% 213.21% 214.02% 113.13% 6930 6985 54 6965 35 7459 7489 30 7513 55
17 Beacon Road / Shepshed Road Priority Crossroads, Woodhouse Eaves. Leics 97.27% 96.52% 96.06% 92.67% 93.29% 93.93% 2666 2691 25 2700 34 3038 3098 60 3100 62
18 A6 Derby Road / Whatton Road / Zouch Road Signal Junction, Hathern, Leics 107.50% 109.07% 103.36% 108.28% 108.87% 108.39% 2569 2597 28 2706 137 2927 3003 76 3031 104
19 Station Road / Broad Rushes Roundabout, Castle Donington, Leics 87.33% 88.90% 85.36% 81.86% 83.43% 82.67% 2506 2590 85 2466 -40 2293 2350 57 2314 21
20 High Street / Park Lane / Delven Lane Signal Junction, Castle Donington, Leics 96.84% 96.73% 93.72% 98.01% 98.18% 98.99% 1063 1116 53 1149 86 939 955 16 950 11
21 A453 / Kegworth Road Slip Roads, Ratcliffe on Soar, Notts N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
22 A453 / Barton Lane / West Leake Lane Slip Roads, Ratcliffe on Soar, Notts N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
23 B591 / Whitewick Road Signal Junction, Copt Oak, Leics 100.6% 100.6% 100.5% 104.7% 105.0% 105.0% 2060 2080 20 2086 26 1683 1715 32 1705 22
24 A6/London Road, Kegworth 42.34% 44.21% 50.32% 44.06% 66.38% 72.15% 1559 1605 46 1708 148 1847 1904 57 1989 142
25 The Green/Lady Gate, Diseworth 15.30% 17.65% 15.69% 17.55% 17.94% 16.59% 600 726 126 578 -22 634 717 83 652 18
26 Tamworth Road/Fields Farm Road roundabout, Long Eaton 81.81% 82.64% 82.40% 84.70% 102.23% 102.32% 2251 2245 -6 2266 15 2404 2393 -11 2378 -27
27 Nottingham Road/Draycott Road, Borrowash 62.17% 51.85% 63.20% 87.56% 91.57% 93.56% 1667 1631 -35 1667 1 1497 1502 4 1540 43




AM PM
) Assessment
Junction Required? Comments
Stage 1AV/C WoD Stage 2AV/C Difference Stage 1AV/C WoD Stage 2AV/C Difference a )
Nottingham Road/Willowcroft Road, Spondon, Derby 429% 424% -5.00% 397% 392% -5.00% No Betterment in v/c ratios of 5% in AM and PM peaks
Derby Road/Nottingham Road Gyratory, Derby (city centre) 93.70% 94.20% 0.50% 108.30% 108.50% 0.20% No Negligible change of 0.5% in the AM and 0.2% in the PM
High Street/Park Lane, Castle Donington 96.80% 93.70% -3.10% 96.80% 93.70% -3.10% No Betterment in v/c ratios of 3.1% in AM and PM
A6 Derby Road/Whatton Road, Loughborough 107.50% 103.30% -4.20% <90% No Betterent in v/c ratios of 4.2% in AM, with junction operating within capacity in PM
Derby Road/Bishop Meadow Road, Loughborough <90% 93.20% 95.10% 1.90% No Negligible change of 1.9% in PM, with junction operating within capacity in AM
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EMFM 2019 East Midlands Gateway Phase 2

Forecasting Report Addendum Stage 2b

Section 1 — Overview

Introduction

The East Midlands Gateway Phase 2 (EMGP2) development is a proposed employment development
of mixed B2 (general industrial) and B8 (storage or distribution) use, with 400,000sgm floorspace
(300,000sgm ground floorspace and 100,000sgm of B8 mezzanine floorspace) for industrial use,
comprising 340,000sgm B8 and 60,000sqm B2. In addition to this, 30,000sqm of B8 floorspace is
proposed on EMG Phase 1 (EMGP1) (Plot 16).

The development site is located to the south of East Midlands Airport and west of the A42 and is
expected to build out by 2031.

Figure 1.1 shows an indication of the location of the proposed EMGP2 development, denoted by the
area shaded in red. The proposed development has a total area of circa 250 acres located to the
south of the A453 and East Midlands Airport itself, to the east of Diseworth village. M1 Junction 23a
lies to the east of the site with the Moto Donnington Motorway Service Area (MSA) directly abutting to
the north-east.

Figure 1.1: Location of Proposed Developmentl
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© OpenStreetMap Contributors

The proposed EMGP2 development will access the highway network via a single point of access:

o afourth arm off the existing A453 / Hunter Road roundabout, as indicatively shown in Figure
1.2.

The proposed EMGP1 (Plot 16) development will access the highway network via:

e the existing access via Wilder's Way.

! Location of Proposed Development adapted from Technical Note 1 — Transport Scoping Note, East Midlands Gateway Phase
2 (EMG-BWB-GEN-XX-RP-TR-0001_TN21 Transport Scoping Note-S1-P3.pdf). Provided as part of the information pack with
the PRTM Development Form for East Midlands Gateway Phase 2.
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Figure 1.2: Site Access Junction?
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Shown indicatively for the purposes of the figure — further changes made are set out in Figure 2.6 later in this
report.
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AECOM has been commissioned to undertake strategic modelling to assess the potential traffic
impacts of the proposed development using the East Midlands Freeport Model (EMFM) for the AM
Peak (08:00 to 09:00) and PM Peak (17:00 to 18:00) hours.

The strategic modelling assessment for the proposed EMGP2 development has been undertaken in
four stages, as follows:

Stage 1a modelling (Proforma 14)
2022/2023/2024 ‘Without Development’.

2028/2038 ‘Without Development (1a)’. Without EMGP2 development (with all Freeport
and Local Plan sites).

2028/2038 ‘With Development (1a)’. With EMGP2 development (with all Freeport and
Local Plan sites).

Stage 1b modelling (Proforma 14a)

2028/2038 ‘Without Development (1b)’. Without EMGP2 development (without Local Plan
sites).

2028/2038 ‘With Development (1b)’. With EMGP2 development (without Local Plan sites).

Stage 2a modelling with mitigation (Proforma 14)

2028/2038 ‘With Development (2a)’. With EMGP2 and with mitigation measures (with all
Freeport and Local Plan sites).

Stage 2b modelling with mitigation (Proforma 14a)

2028/2038 ‘With Development (2b)’. With EMGP2 and with mitigation measures (without
Local Plan sites).

This report follows the East Midlands Gateway Phase 2 Base Year Model Review Addendum report3,
which details the calibrated 2019 base year model review and performance in the vicinity of the

2 EMG2-BWB-GEN-XX-SK-CH-SK009 S2 P01
3 EMFM 2019 — East Midlands Gateway Phase 2: Base Year Model Review Addendum v1.0 (2024-08-19)
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proposed development site. It forms an addendum to the Stage 1a forecast results documented in the
Forecasting Report* and should be read in conjunction with the East Midlands Gateway Phase 2:
Forecasting Report Addendum (Stage 1b)3. This addendum documents the forecast model results for
Stage 2b of the EMFM strategic modelling assessment of the proposed development.

1.2 Report Structure

1.2.1 Following the introduction, this report contains the following sections:

e  Section 2 — Forecast Approach and Assumptions: this section details the forecast assumptions
applied alongside the mitigation measure assumptions.

e  Section 3 — Forecast Model Results: this section details the forecast results with the proposed
development and mitigation measures included and assigned using EMFM.

e  Section 4 — Summary of the Mitigation Assessment: this section provides a summary of the
assessment with the proposed development and mitigation measures included.

e Appendix A: Compares the forecast model results for Stage 2b (with mitigation included) with
Stage 1b (no mitigation).

e  Appendix B: Presents indicative network statistics within the Aol for motorway and non-
motorway links.

4 EMFM 2019 — East Midlands Gateway Phase 2: Forecasting Report v1.0 (2025-02-04)
5 EMFM 2019 — East Midlands Gateway Phase 2: Forecasting Report Addendum (Stage 1b) v1.0 (2025-03-13)
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Section 2 — Forecast Approach and Assumptions

Introduction

This section sets out the forecast assumptions applied for this application of the EMFM, and the
methodology adopted to create the required model forecasts.

The following forecast model scenarios have been produced for this version of the addendum:
Stage 2b modelling with mitigation included (Proforma 14)

2028/2038 ‘With Development (2b)’. With EMGP2 and with mitigation measures included
(without Local Plan sites). Signal timings at junctions adjacent to mitigation measures
have been optimised.

To produce the Stage 2b forecasts, the highway mitigation measures for the proposed development
have been added to the ‘With Development (1b)’ scenario and assigned in the EMFM to create the
required model forecasts for Stage 2b.

Section 2.2 provides the mitigation measures assumptions applied to the Stage 2b modelling in
EMFM. Section 2.3 lists the signal timings at junctions adjacent to the mitigation measures have been
optimised in the EMFM assessment and Section 2.4 outlines the methodology applied to optimise
signal timings.

Mitigation Measures

The following list of mitigation measures were provided by the client and included in the Stage 2b
EMFM assessment:

1. New M1 northbound to A50 westbound interchange link road and A50 westbound merge (as
shown Figure 2.1 and Figure 2.2).

=  Asingle lane link road between the M1 northbound and the A50, bypassing M1 J24.
This has been represented with a 50 mph speed limit in the EMFM.

=  One lane will diverge from the existing four-lane carriageway on the M1 northbound.
2. M1 southbound link approaching J24 (as shown Figure 2.3).

=  An additional M1 southbound lane, from one lane to two lanes, and merging with the
A50 eastbound to form three lanes approaching J24.

3. EMGP1 access improvements (as shown Figure 2.4).

= An additional circulatory lane on the eastern side of the Wilders Way / A453 / A6
Keyworth Bypass roundabout.

=  Signal timing adjustment to allow for a pedestrian phase at Wilders Way to improve
access to EMGP2. No changes were applied in EMFM as the existing red phase was
sufficiently long to allow for the pedestrian phase.

4. A453 Finger Farm Roundabout westbound exit widening (as shown Figure 2.5).
=  An additional 42 metres of two lanes widening on exit.
5. EMGP2 access junction and toucan crossing (as shown Figure 2.6).

=  Additional flare length has been included at the EMGP2 access roundabout on both the
east and west arms.

=  Atoucan crossing has been included on the A453 to the east of the proposed access
roundabout.

6. M1 J24 minor works (as shown Figure 2.7).

= The central lane reallocated for shared use for both M1 northbound traffic and traffic
towards the A453. Currently this lane is for A453 traffic only.

AECOM
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Figure 2.1: M1 Northbound to A50 Westbound Interchange Link Road
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Figure 2.4: EMGP1 Access Improvements
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Figure 2.5: A453 Finger Farm Westbound Exit Widening
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Figure 2.6: A453 EMGP2 Access Junction and Toucan Crossing
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Figure 2.7: M1 J24 Minor Works (with Shared Central Lane)

Signal Optimised with Mitigation Included

Signal timings at two junctions adjacent to the mitigation measures have been optimised in the EMFM
assessment at the following locations:

1. The signal head to the south-west of the Wilders Way / A453 / Kegworth Bypass roundabout
that controls the A453 northbound traffic and the circulatory traffic.

2. The signal head to the north-east of the M1 J24 that controls the M1 southbound and
circulatory traffic.

These two junctions are forecast to be at or over capacity in Stage 2b and have therefore been
optimised to ‘unlock’ the benefits of the mitigation measures, particularly in relation to the two
measures listed below:

1. EMGP1 access improvements (see Paragraph 2.2.1 and Figure 2.4).
2. M1 southbound link approaching J24 (see Paragraph 2.2.1 and Figure 2.3).

Approach to Signal Optimisation

As noted in Section 2.3 two signalised junctions have been optimised to 'unlock’ or release the
benefits of the proposed mitigation measures that would otherwise not be fully realised, therefore
increasing capacity and reducing delay on the Strategic Road Network (SRN). Signals were optimised
such that:

e demand and delay at congested signalised junctions were better balanced / optimised following
the introduction of the additional road capacity provided by the mitigation measures (note that
signal timings for Stage 2b are based on observed signal time data from the EMFM Base Year
model (2019), as is the standard approach); and

e information or feedback from the detailed Vissim modelling has been used (for example, the
minimum / maximum green times (note that the Vissim model demand was based on outputs
from the EMFM).

The optimisation of these two junctions were performed carefully and systematically such that traffic
patterns were not unrealistically changed or distorted due to the additional capacity released from the
optimised signal timings, rather than the mitigation measures themselves. Optimising these junctions
was performed over five iterations by carefully reviewing outputs and adjusting green times after each
iteration.

AECOM
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A sixth iteration was assessed in EMFM that included optimising the signalised junction at the Hilton
Hotel Lane / M1 J24. This signal was optimised based on both forecast traffic demand volumes and
feedback provided from the detailed Vissim modelling. The forecast impacts from this sixth iteration
were considered to be localised and have not been documented in this report. However, outputs have
been provided to inform the Vissim modelling.
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Section 3 — Forecast Model Results

Introduction

This section details the forecast model results for the proposed EMGP2 development assessment for
the AM Peak (08:00 to 09:00) and PM Peak (17:00 to 18:00) hours. The analysis includes:

e routeing of the forecast development traffic in the 2028 and 2038 ‘With Development (2b)’
scenarios (Section 3.2);

e forecast flow changes in 2028 and 2038 between the ‘Without Development (1b)’ and ‘With
Development (2b)’ scenarios (Section 3.3);

e an assessment of the Area of Influence (Aol) (Section 3.4);

o forecast delay changes in 2028 and 2038 between the ‘Without Development (1b)’ and ‘With
Development (2b)’ scenarios (Section 3.5);

o forecast maximum node volume-capacity ratios in the 2028 and 2038 ‘With Development (2b)’
scenarios (Section 3.6); and

o forecast turning flows (and volume-capacity ratios for turns) at selected junctions (Section 3.7).

Appendix A provides a comparison between the ‘With Development (2b)’ and ‘With Development (1b)’
that includes forecast flow changes, delay changes, and node volume-capacity ratios in 2028 and
2038.

Forecast Development Traffic

It was agreed that the development trip distributions are to be based on the PRTM ‘gravity model’
approach. The gravity model approach was applied for Stage 1b and the development trip distribution
from Stage 1b has been applied to the Stage 2b modelling.

Figure 3.1 to Figure 3.8 show the forecast development trip distribution separately for HGVs and light
vehicles on the highway network for the 2028 and 2038 ‘With Development (2b)’ scenarios in
passenger car units (PCUs). For information, the PCU factor for HGV is 2.0 and the PCU factor for the
other assignment vehicle types (i.e. cars and LGVs) is 1.0.

As expected, the forecast trip distribution for Stage 2b (with mitigation) is very similar to Stage 1b
(without mitigation) as reported in the Forecasting Report*. How development traffic routes through
the network is also very similar.

These figures show that the forecast HGV development traffic has a broadly similar distribution to and
from the proposed development in both the AM Peak and PM Peak hours, and for both forecast years
(2028 and 2038). HGVs are forecast to use the M1, A50 and the A453 Remembrance Way to and
from Derby and the north, and the M1 and A42 to and from Leicester, Birmingham and the south.

For light vehicle traffic, most development-related trips during the AM Peak hour in 2028 are forecast
to use the M1 southbound and the A42 towards Birmingham. In the northbound direction development
trips are forecast to route via the M1 and Castle Donnington Relief Road towards Derby. By 2038 in
the AM Peak hour, a higher proportion of trips is forecast to route south from the A453 towards
Diseworth to access Gelscoe Lane and the A42.

Light vehicle development trips from the development in the PM Peak hour in 2028 are forecast to
route north via the M1, the A50, A453 Remembrance Way and south via the M1 and towards
Diseworth to access the A42. This pattern is forecast in the reverse for the AM Peak hour
development trips to the proposed development but with fewer trips on the M1 northbound and more
trips on Castle Donnington Relief Road to avoid the congested M1 J24.

With the M1 northbound to A50 westbound interchange link road included in Stage 2b the
development traffic (lights and heavy vehicles combined) on the A50 is forecast to have fewer than
100 vehicles in both directions in either the 2028 or 2038 scenarios for Stage 2b, which are very
similar to the equivalent Stage 1b forecasts.

It should be noted that the local networks through Diseworth, Castle Donington and Kegworth have
weight restrictions applied. These restrictions are represented in the EMFM, and the HGV
development trips are therefore forecast to route to and from the proposed development site via
mainly the SRN.
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Figure 3.1: HGV Trip Distribution to and from the Proposed Development for 2028 (AM)
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Figure 3.2: Light Vehicle Trip Distribution to and from the Proposed Development for 2028 (AM)

2028 ‘With Development (2b)’ (

AM), Light Vehicles — From the Development

o

Development Trips (PCUs) | -
2028 'With Development' AM i
Car Origin Trips

5to15
=== 15 to 50
mmm 50 and above
I Development Site

T

0 1
e ——— |

po

2028 ‘With Development (2b)’ (AM), Light Vehicles — To the Development

Contains Ordnance Survey data © Crown copyright and database right 2025

Development Trips (PCUs) | _~

2028 'With Development' AM |

Car Destination Trips
5to 15

w15 t0 50

mmm 50 and above

[ Development Site

L S—

Contains Ordnance Survey data © Crown copyright and database right 2025

AECOM
16/49



EMFM 2019

2028 'With Development' PM
~| HGV Origin Trips

5to15
=== 15 to 50

Figure 3.3: HGV Trip Distribution to and from the Proposed Development for 2028 (PM)
2028 ‘With Development (2b)’ (PM), HGVs — From the Development
Development Trips (PCUs) | S \ ? =

East Midlands Gateway Phase 2
Forecasting Report Addendum Stage 2b

| === 50 and above
I Development Site

Contains Ordnance Survey data © Crown copyright and database right 2025

S

Development Trips (PCUs)
2028 'With Development' PM
HGV Destination Trips

5to 15

T

w15 to 50

2028 ‘With Development (2b)’ (PM), HGVs — To the Development

== 50 and above

B Development Site

i

Contains Ordnance Survey data © Crown copyright and database right 2025

AECOM
17/49



EMFM 2019 East Midlands Gateway Phase 2
Forecasting Report Addendum Stage 2b

Figure 3.4: Light Vehicle Trip Distribution to and from the Proposed Development for 2028 (PM)
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Figure 3.5: HGV Trip Distribution to and from the Proposed Development for 2038 (AM)
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Figure 3.6: Light Vehicle Trip Distribution to and from the Proposed Development for 2038 (AM)
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Figure 3.7: HGV Trip Distribution to and from the Proposed Development for 2038 (PM)
2038 ‘With Development (2b)’ (PM), HGVs — From the Development
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Figure 3.8: Light Vehicle Trip Distribution to and from the Proposed Development for 2038 (PM)
2038 ‘With Development (2b)’ (PM), Light Vehicles — From the Development
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Forecast Flow Changes

Figure 3.9 and Figure 3.10 show the forecast flow changes in 2028 and 2038 between the ‘With
Development (2b)’ and ‘Without Development (1b)’ scenarios for the AM Peak and PM Peak hours.
Red bandwidth represents a proportional increase in traffic flow in the ‘With Development (2b)’
scenario and green bandwidth represents a decrease.

These figures show that most increases in traffic are forecast on the SRN, namely the A453, M1, A50,
A6 Kegworth Bypass and the A42.

New M1 northbound to A50 westbound interchange link

As expected, the largest increase in flow is forecast along the new M1 northbound interchange link
road across all modelled forecast scenarios. This traffic has diverted off the A453, Finger Farm
Roundabout and M1 J24.

M1 southbound link approaching Junction 24

There is an increase (of ap