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1

Introduction

1.1 Background
1.1.1 This report presents results of tests carried out for North West Leicestershire District Council
(NWLDC) to investigate the transport impacts of their proposed Core Strategy for housing and employment
development. Investigation of impacts has been carried out using Leicestershire County Council (LCC)’s
LLITM Model (Leicester and Leicestershire Integrated Transport Model).
1.1.2

The work has been carried out by a joint team comprising:

WSP: Carrying our Land Use modelling, and running of LLITM EASE Suite, and overall lead amongst
the consultants;
Atkins: Specifying, coding, and analysis of highway modelling;
Jacobs: Public Transport and Demand Modelling, and reporting of these areas.

1.2 Overview of LLITM
PURPOSE OF LLITM
1.2.1 The Leicester and Leicestershire Transport Model (LLITM)provides land-use and transport forecasts to support planning decisions across a range of activities, from strategic policy to the appraisal of
specific schemes and providing an assessment of the transport impacts of individual developments. Such
future forecasts reflect changes in land-use, infrastructure, economic assumptions and transport policies.
1.2.2 The model is based on data drawn from roadside interviews, public transport surveys, a household
survey and planning data. Collectively these provide a picture of how, when and why travel is made today
across Leicestershire and beyond. This, taken together with a description of the highway and public
transport networks, is used to establish travel conditions. Leicestershire, including Leicester City, forms the
principal area of interest and is modelled in the greatest detail. The model extends to cover the rest of the
country; it remains relatively detailed in respect of areas adjoining Leicestershire (for example in the case
of North West Leicestershire, it adjoins Derbyshire) but the level of detail reduces with increasing distances
from the County. The inclusion of this extended area is necessary to account for external demand, whether
now or in the future, crossing the county boundary. In this regard, the LLITM is able to respond to land-use
and infrastructure changes occurring outside Leicestershire that will impact on the county.
1.2.3

The LLITM is comprised of 4 principal elements:

a spatially detailed land-use model;
a demand model, including parking;
a detailed highway model;
a detailed public transport model.
1.2.4 The land-use model provides details of overall travel demand based on forecast housing and
commercial development, itself obtained from planning policy input from the Local Planning Authorities in
Leicestershire and adjoining counties. In doing so, allowance is made for accessibility, land values, retail
footfall, car ownership, the availability of second hand property and environment.
1.2.5 Given total demand, the demand model allocates trips to origins and destinations by mode of travel
and time of day. In doing so, allowance is made for journey purpose, car availability, income and specific
travel costs.
1.2.6 The highway model is used to provide estimated vehicular movements across the network including delays and congestion hotspots. Allowance is made for vehicle routing and the characteristics of specific vehicle types, e.g. weight restrictions. The public transport component of the model provides forecasts of
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patronage for services including bus and rail with allowance being made for service frequency, interchange,
fares, travel and wait times.
MODEL VALIDATION AND SENSITIVITY
1.2.7 Key elements of model validation include comparisons of current observed data with model predictions and checks on model sensitivities to changes in travel costs. In the former case examples include ensuring an acceptable agreement across the network for:
traffic flows on key roads and across strategic groupings of roads;
traffic journey times on defined routes;
public transport patronage levels.
1.2.8

In terms of model sensitivity, the model is expected to respond appropriately to changes in:

fuel costs (with regard to distance travelled);
car journey time (with regard to number of trips made);
public transport fares (number of public transport trips).
1.2.9 In order to forecast into the future it is necessary to include any developments and infrastructure
that are committed and/or highly likely to be on the ground. This is done by the creation of a benchmark, or
core scenario, against which any proposals are tested. The LLITM incorporates core scenarios for years
2011, 2016, 2021 and 2026.
1.2.10 Each core scenario includes those schemes and developments that are either committed or
deemed highly likely to be in-situ in that year. This is equally applicable outside of the county but, for infrastructure, tends to be restricted to those schemes in close proximity to Leicestershire or, of sufficient strategic significance to influence transport decisions in the county.

1.3 Scenarios Tested
1.3.1 This work has involved testing of four separate scenarios for the period to 2031. These are numbered sequentially as follows:
Scenario 0: No further development. A scenario with no additional development provided in NWLDC,
but allowing development to take place outside the district. This was produced as a ‘base’ against which
Scenarios 1-3 could be compared.
Scenario 1: Preferred development strategy with no mitigation. A scenario with an additional 9,692
dwellings delivered from 2006 to 2031 across the District, with a focus on both Ashby and Coalville.
Scenario 2: Preferred development strategy with mitigation. This has the same land-use as Scenario 1 but with the inclusion of a package of mitigation measures defined by NWLDC in consultation with
LCC, selected to address issues observed in Scenario 1. The list of mitigation measures is presented in
Appendix C.
Scenario 3: Alternative development strategy – no mitigation. An alternative development strategy
with no mitigation, and development more strongly focused on Coalville by including proposed housing
development at Stephenson Green and reducing housing development in Ashby.

Understanding and Comparing Scenarios
1.3.2 The Scenarios listed above were numbered sequentially at the outset of the work, however it may
be most instructive to consider the scenarios in the following hierarchy:

Description and Purpose
‘Do Nothing’ for NWLDC, illustrating the growth in highway trips on

Scenario 0 NWLDC roads WITHOUT any housing development (and with very limited
employment growth).
Alternative housing strategies, comparing focus on Ashby and Coalville

Scenarios 1 and 3 (Scenario 1), with a more Coalville focused development (Scenario 3), to
identify any advantages in terms of transport impacts this may bring.
Transport mitigation strategies, applied to the Ashby/Coalville housing

Scenario 2 strategy (Scenario 1), to assess whether transport impacts can be reduced
through mitigation measures.

1.3.3

More information on the land use assumptions in each Scenario is given in Section 2 below.

1.4 Contents and Structure of Report
1.4.1

Following this introduction the remainder of the report is structured as follows:

Section 2: Summary of Development Options and Land Use, focusing on Scenarios 1 and 3 and the
differences between them.
Section 3: Transport Demand Impacts, detailing the growth in car and other transport demand related to
development in NWLDC.
Section 4: Highway Assessment Method, giving an overview of the method used to assess highway
impacts and compare scenarios.
Section 5: Highway Assessment for 2008 and Scenario 0. The provides a baseline for performance of
the next work in the ‘base year’ and for the ‘Do Nothing’ scenario, with particular emphasis on the mitigation locations.
Section 6: Highway Assessment for Scenario 1, providing a comparison with Scenario 0 traffic to
demonstrate the implications of traffic generated by the new development.
Section 7: Highway and Public Transport Assessment: Mitigation test (Scenario 2). This section details
the mitigation measures selected for the study, including Public Transport measures. Scenario 2 results
are compared against Scenario 1, to demonstrate the impact of the mitigation measures.
Section 8: Highway Assessment for Scenario 3, providing an overview of the key highway differences
between Scenario 1 and Scenario 3.
Section 9: Analysis of Emissions and Impacts on Air Quality Management Areas (AQMAs), for all scenarios.
Section 10: Conclusions.
Appendix A: Highway Validation and Coding Improvements
Appendix B: Analysis of Junction Performance
Appendix C: Summary list of Mitigation Measures provided by NWLDC
Appendix D: Junction Mitigation Schemes Benchmarking Exercise
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Appendix E: SATURN Highway Model – Difference Plots
Appendix F: Technical Note on Bardon Relief Road Study (2012 LLITM study)
Appendix G: AQMA Emissions Maps for monitoring areas
Appendix H: Housing, Employment and Population outputs, providing more detail to complement the
assumptions outlined in Section 2.

2

Development Options and Land Use Impacts

2.1 Overview
2.1.1 This section provides details of the development options tested, summarising the dwelling and employment assumptions related to each option. The development of housing and employment in North West
Leicestershire has been very tightly specified in these tests. For this reason the DELTA Land Use model
itself is not determining the total level of housing or employment development in the District, nor the spatial
locations of the new developments1.
2.1.2

We therefore present the following information in this section:

The overall development scenarios specified for the tests;
How these were coded into LLITM, confirming how closely the inputs matched the intention of the test;
Confirmation that the DELTA model outputs corresponded to the intended tests, and commentary on
important elements determined by the model itself, principally population density (people per
household).

2.2 Housing Development
Summary of housing developments by site in Scenarios 1 and 3
2.2.1 As noted in paragraph 1.3.2 above, Scenarios 1 and 3 compare alternative housing options, the
focus jointly on Ashby and Coalville in Scenario 1, and more on Coalville in Scenario 3.
2.2.2 The development totals at each future site were derived from the project brief and additional information received from North West Leicestershire. This information specified both the location and timescales2 of developments within NWLDC, and allowed household development to be tightly specified within
the model. The total development between 2006 and 2031 are summarised in Table 2.1 below, which distinguishes between the two separate Scenarios:
Scenario 1: Preferred development strategy. A scenario with an additional 9,692 dwellings across
the District, with a focus on both Ashby and Coalville.
Scenario 3: Alternative development strategy. An alternative development strategy with development
more strongly focused on Coalville by including Stephenson Green and reducing development in Ashby.
2.2.3 As can be seen, in both Scenarios approximately 9,700 dwellings are added between 2006 and
2031. This increases total dwelling provision in the district from approximately 37,300 in 2008 to 47,000 in
2031. Of these, 6,595 require additional planning permission to proceed. Coalville has 4,020 (61%) of
these additional sites in Scenario 1 (4,620, 70% in Scenario 3).
2.2.4 The assumed development levels (for employment and dwellings) outside North West Leicestershire are identical for all Scenarios, in line with the standard LLITM assumptions which are based on the
DfT NTEMv6.2 dataset3.

1

Demographics and population density are however determined by the DELTA Land Use model, which uses its own internal
algorithms to assess the attractiveness of each location to each type of residents, and the amount of living space they will require. The
attractiveness is based partly on historic population, and partly on accessibility to employment and services.
2

Though the time periods supplied by NWLDC are offset from the modelling periods (e.g. 2012-17 rather than 2011-16), it was
concluded that as this information represented a profile only, the figures could be assumed to match to the closest corresponding
model time period
3

NTEM (formerly known as TEMPRO) is a dataset produced by the DfT providing standard planning assumptions for housing, population and
employment growth, for use in transport assessments and transport scheme appraisal.
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Table 2.1: Scenario 1 and Scenario 3 Future Developments from NWLDC4

Development Location
Ashby de la Zouch
Completions 2006-2012
Under-construction at 31-3-2012

Scenario 1

Scenario 3 (Diff)

1,399

-600

356
4

Outstanding planning permission at 31-3-2012

434

North of Ashby (SHLAA A5)

605

-605

4,938

+600

Coalville Urban Area
Completions 2006-2012
Under-construction at 31-3-2012
Outstanding planning permission at 31-3-2012

698
55
165

South-East Coalville (SHLAA C23) - north of Grange Rd

2000

South-East Coalville (SHLAA C23) - south of Grange Rd

820

South-West Coalville (SHLAA C29, C31, C40)

800

-800

Stephenson Green (SHLAA C19)

0

+1420

Stephenson Green (SHLAA C46)

0

+380

400

-400

Elsewhere
Castle Donington

1,301

Completions 2006-2012

51

Under-construction at 31-3-2012

27

Outstanding planning permission at 31-3-2012

253

South-West Castle Donington (SHLAA CD4)

970

Ibstock

552

Completions 2006-2012

75

Under-construction at 31-3-2012

38

Outstanding planning permission at 31-3-2012

149

West of Ibstock (SHLAA Ib16)

220

Elsewhere (SHLAA Ib6 (part), Ib7 (part))

19

Elsewhere

51

Kegworth

453

Completions 2006-2012

39

Under-construction at 31-3-2012

39

Outstanding planning permission at 31-3-2012

185

Built-up area (SHLAA K2)

190

4

The NWLDC brief contained rounded totals for each settlement, with precise development quantities for each site. The figures shown
here are summed from the site totals, and differ very slightly from the overall totals in the original brief, which indicated precisely 9,700
additional dwellings across the district.

Development Location
Measham

Scenario 1

Scenario 3 (Diff)

549

Completions 2006-2012

58

Under-construction at 31-3-2012

9

Outstanding planning permission at 31-3-2012

42

North-West Measham (SHLAA M1, M9)

410

Other NW Measham

30

Rural Area

500

Completions 2006-2012

296

+50

Under-construction at 31-3-2012

26

Outstanding planning permission at 31-3-2012

98

Elsewhere

80

+50

9,692

+50

Total
Scenario 0 – The Do Nothing Scenario for NWLDC

2.2.5 An additional Scenario – Scenario 0 – was also conducted to complement the tests described
above and provide a baseline level of traffic growth. In Scenario 0, no further housing or employment development was assumed in NWLDC, other than that projected for the East Midlands Airport site (which
NWL requested to be maintained in Scenario 05). Development levels outside NWLDC were maintained as
for Scenarios 1 and 3, using standard LLITM assumptions.
2.2.6 Note that the operation of the LLITM model will allow for some change in trip-making within Scenario 0, as follows:
The DELTA Land Use model will allow for some shifts in development locations within NWL, and also
changes in population per household and employment density. These will differ from Scenarios 1 and 3
as the amount of development space is constrained, and hence lead to differing results.
Conversely, the land use and transport behaviour outside NWL will to some extent be influenced by the
constrained development WITHIN the district.
General trends in car ownership and mode share will affect the behaviour of the existing district population;
The rise in employment at East Midlands Airport will also attract mode trips TO the district.
2.2.7 The purpose of this test is to allow the additional traffic generated by development OUTSIDE the
District to be isolated from that generated by development WITHIN the District. This is possible by using
the following comparisons:
2008 (Base Year) vs 2031 (Scenario 0): Additional traffic can be broadly assumed to relate EITHER to
additional housing and employment outside North West Leicestershire, OR changes within existing
population and building stock within North West Leicestershire.
2031 (Scenario 0) vs 2031 (Scenario 1 or 3): Additional traffic relates to development within North West
Leicestershire only (i.e. – growth allowed in Scenarios 1 and 3).

5

The employment growth in the airport zones in all scenarios is ~2,000 jobs.
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2.3 Employment
2.3.1 For the Scenario 1 and 3 tests one additional major employment site was specified: a 25 hectare
site located in South-East Coalville, immediately to the west of the railway line. The site was specified by
NWLDC as being split between employment types as follows: B1 Office (5% of area) , B2 manufacturing/light industry (5%), B8 warehousing (90%).
2.3.2 The total anticipated employment at the site was then calculated using ratios of developable area
to gross floor area (Table 2.2) and jobs per sqm (Table 2.3). These figures were sourced by WSP based on
typical, and local, averages of committed developments and planned developments, as recorded by local
officers through the planning and approval process6.
Table 2.2: Ratio of Converting Site Area to Developable Area

Site Area to Developable Area GFA
B1 Office

0.42

B1

0.4

B2

0.35

B8 Sites < 5ha

0.28

B8

0.51

Leisure and Retail

0.2

Table 2.3: Ratio of GFA per Job

Planning Class

GFA Sqm per
Job

B1 Office

17.9

B1

17.9

B2

98

B8 Sites < 5ha

150

B8

150
Average

80

2.3.3 The number of jobs at the site calculated based on the assumptions above are 765 warehouse
jobs, 293 office jobs and 45 light industrial: 1,103 in total.
2.3.4 It is not possible within DELTA to constrain employment within a given amount of floorspace to a
specific level. Therefore a test run of DELTA was undertaken to determine the amount of employment
which would be created at the location, with the floorspace inputs initially specified. It was found that DELTA under-estimated the creation of warehouse jobs, and over-estimated office and manufacturing jobs.
Therefore correction factors were applied to the floorspace inputs, with the aim of adjusting the employment created close to the target level of 1,103.

2.4 Household, Population and Employment development outputs
2.4.1 Appendix H at the end of this report presents details of the changes in household, population and
employment patterns arising from the development inputs described above.
6

Studies undertaken in Northamptonshire and Wakefield

3

Transport Demand Impacts

3.1 Introduction
3.1.1 This section summarises the transport impacts of the development options. The results are
summarised in the following stages:
Overall trip generation, including additional trips associated with new development and general
trends in trip-making;
Number of additional Car Trips by development area;
Traffic and Highway impacts, including traffic generated by development in NWL compared with
external traffic (Scenario 0);
Growth in emissions and impact on AQMA.
3.1.2 We have noted that many of the results are similar between the various Scenarios tested. In
particular, Scenario 2 (the transport run with mitigation) produced very similar transport demand, mode
share and distribution results to Scenario 1. Scenario 1 and Scenario 3 results are also similar in many
respects. For the sake of clarity, the results shown here normally include only a representative scenario, with the similarities to other scenarios noted.

3.2 Trip Generation and Growth in Car Mode Share
3.2.1 Figure 3.1 and Figure 3.2 below show the number of trips generated for each area within NWL,
comparing Scenario 1 in 2031 with the 2008 Base year (at this level Scenario 2 and 3 results are very
similar to Scenario 1, and are therefore not shown). These represent the total trips generated (e.g.
outward trips with origins at resident’s homes) and attracted (e.g. trip destinations at work, shopping,
education and leisure locations) in each 24 hour period.
Total Trips Generated per day
80,000
70,000
60,000
50,000
40,000
30,000
20,000
10,000
0

80%
70%
60%
50%
40%
30%
20%
10%
0%
-10%
-20%

Car Trips Generated per day
60,000
50,000
40,000
2008 Base
Scenario 1
%age growth

30,000
20,000
10,000
0

80%
70%
60%
50%
40%
30%
20%
10%
0%
-10%
-20%

2008 Base
Scenario 1
%age growth

Figure 3.1 a+b Trips Generated per day by area of North West Leicestershire

Total Trips Attracted per day
90,000
80,000
70,000
60,000
50,000
40,000
30,000
20,000
10,000
0

40%
35%
30%
25%
20%
15%
10%
5%
0%

Car Trips Attracted per day

2008 Base
Scenario 1
%age growth

70,000
60,000
50,000
40,000
30,000
20,000
10,000
0

Figure 3.2 a+b Trips Attracted per day by area of North West Leicestershire
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40%
35%
30%
25%
20%
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2008 Base
Scenario 1
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3.2.2 It can be seen that the total number of trips generated and attracted rises for all settlements.
Though the largest absolute rise is for Coalville, the greatest percentage rise is in Castle Donington,
where the trips generated rise by over 70%. This corresponds to the very high percentage rise in population observed for Castle Donington (see Appendix H). Note also that the total trips generated outside settlements (‘Other NWLDC’) falls, again corresponding to the change in population already seen.
In general therefore, the change in trips appears to correspond well with the trends in population.
Similarly, the patterns in trips attracted appear to correspond reasonably well with the growth in employment shown in section 2.3 above.
Car Mode Share - Trips Generated
90%
85%
80%
75%
70%
65%
60%
55%
50%

Car Mode Share - Trips Attracted

2008 Base
Scenario 1

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

2008 Base
Scenario 1

Figure 3.3 a+b Car Mode Share by area of North West Leicestershire

Total Trips Generated per Household per day

Car Trips Generated per Household per day

5.00

5.00

4.50

4.50

4.00

4.00

3.50

3.50

3.00

2008 Base

2.50

Scenario 1

2.00

3.00

2008 Base

2.50

Scenario 1

2.00

Figure 3.4 a+b Trips generated per Household by area of North West Leicestershire

Persons per Household

Jobs per Household (in local area)

2.70
2.50
2.30
2.10

2008

1.90

Scenario 1

1.70

Scenario 3

1.50

5.00
4.50
4.00
3.50
3.00
2.50
2.00
1.50
1.00
0.50
0.00

2008
Scenario 1
Scenario 3

Figure 3.5 a+b Persons per Household and Jobs per Household by area

Car Mode Share
3.2.3 Figure 3.3 above shows the change in car mode share for trips generated and attracted to
each area. An overall rise in car mode share is generally observed. The exceptions are trips generated by Ashby, which have a lower car mode share in 2031 (this is repeated for Scenario 3) and trips

attracted to Castle Donington. The reasons for these differences are not immediately obvious. Some
analysis has been undertaken of the local trends in population per household (Figure 3.5a above) and
number of jobs available locally per person (Figure 3.5b above), though this does not immediately suggest reasons for the change.
Trips per Household
Figure 3.4 above shows the number of all mode and car trips generated per household. It can be seen

that the trend is generally towards a DECREASE in the number of trips per additional household. This
is due to the decrease in household size, which can be seen by comparing to the change in household
size (Figure 3.5a above): both Castle Donington and Kegworth exhibit the reverse trend of increasing
household size and increasing trips per household.

3.3 Highway Traffic Generated by Development in NWL
3.3.1 As discussed in paragraph 2.2.5 above, an additional scenario test (Scenario 0) was undertaken to allow trips generated due to local development to be considered separately. The comparison
and discussion of Table 3.1 below therefore gives an indication of the amount of highway traffic generated purely by the development within NWL from 2008 to 2031.Table 3.1 below shows the %age
difference in AM vehicle trips between Scenario 1 and Scenario 0 in 2031, for trips between NWL and
external sectors (comparisons with both Scenario 2 and 3 show very similar results). It can be seen
that the overall number of car trips from NWL rises by 19% (compared with an 18% rise in population
between Scenario 0 and Scenario 1), and trips to NWL rise by 12% (compared with a 10% rise in employment between Scenario 0 and Scenario 1). Outside NWL, car trips in many areas FALL. Some of
these small percentage changes may be considered as random variation of no real significance (model ‘noise’). However, changes in trips between certain areas which are likely to route across NWL may
be significant. These include trips between:
Birmingham ;
South Derbyshire;
the East Midlands;
the rest of Leicestershire.
3.3.2 In total there is a decline of nearly 700 AM car trips between these four areas in Scenario 1
compared to Scenario 0. This suggests that this number of car trips are ‘suppressed’ in Scenario 1,
either because:
the increased housing and employment in NWL causes the trip origin or destination activity to relocate into NWL itself, or
increased congestion within NWL decreases the attractiveness of making car trips through the
district.
3.3.3
low.

The highway traffic for Scenario 1 and Scenario 0 is compared in more detail in section 5 be-

Caveats
3.3.4 Scenario 0 includes no additional development of households or employment land (other than
at East Midlands Airport), and therefore will represent additional traffic caused by:
Housing and employment growth outside the district, generating additional trips to/from or across
NWL;
Re-routing of existing trips through NWL (perhaps due to pressure of congestion elsewhere);
Changes in density of occupation of EXISTING development in NWL or trends in car ownership
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and car use of the in situ population.
3.3.5 The last of these effects may be eliminated to some extent by comparing Scenario 0 with Scenarios 1 and 3, as the general trends within NWL should be similar. However, the behaviour of the
existing population will inevitably differ in Scenario 0 as transport and land use costs are necessarily
different.
Table 3.1 - %age Difference in AM Vehicle Trips (SATURN peak hour): Scenario 1 - Scenario 0 by Sector

-1%
1%
0%
0%
0%
0%
-1%
-1%
0%
0%
0%
0%

-1%
1%
-1%
0%
0%
2%
-1%
-1%
0%
0%
-1%
0%

Grand Total

-2%
-1%
-1%
-2%
0%
11%
-3%
-1%
0%
-1%
0%
0%

West Midlands

0%
-1%
-2%
-1%
-1%
17%
-1%
-6%
0%
-1%
0%
0%

South East

7%
5%
4%
13%
3%
22%
6%
-3%
-2%
0%
10%
12%

South

S Derbys and E Staffs

-1%
0%
0%
0%
0%
8%
0%
0%
0%
0%
0%
0%

Rest of Leicestershire

-1%
1%
0%
0%
0%
9%
0%
-1%
0%
0%
0%
0%

North West Leicestershire

-1%
1%
0%
0%
0%
6%
0%
-1%
0%
0%
0%
0%

North

0%
0%
1%
1%
0%
13%
-1%
-2%
1%
1%
1%
0%

London

0%
0%
-1%
-1%
-1%
15%
1%
-3%
-1%
-1%
1%
0%

East of England

East Midlands

Origin
Birmingham area
East Midlands
East of England
London
North
North West Leicestershire
Rest of Leicestershire
S Derbys and E Staffs
South
South East
West Midlands
Total

Birmingham area

Destination

1%
1%
0%
1%
0%
11%
1%
0%
0%
0%
1%
1%

0%
0%
0%
0%
0%
19%
0%
-1%
0%
0%
1%
0%

3.4 Public Transport Trip Generation and Mode Share
3.4.1 Figure 3.6 below shows the changes in public transport trip generation by area. These represent the total outward trips from origins at resident’s homes.
3.4.2 The bus services operated in the forecast year (2031) are unchanged from those run in the
base year (2008). The future year cost of travel by car and bus are based on the Department ot
Transport’s WebTAG guidance, with bus fares increasing in real terms at 1% per annum, and car
travel costs decreasing in real terms.
3.4.3 In the absence of developments there is a general decrease in the total PT trips made when
compared against the base year (2008). When compared against base year or the no development
scenario, the number of PT trips increases for each of the settlement areas in the preferred development scenario (1). However, this change is very small at both Measham and Kegworth. The proportionate growth in trips is largest for Coalville and Castle Donington, reflecting the higher levels of housing development and population growth in these settlements. For the alternative development scenario
(3) the total trips are similar, but with a smaller increases at Ashby (due to the lower levels of development) and at Coalville (where developments to the south west which have local buses are replaced
by those at Stephenson Green which are less well served by buses).
3.4.4 Figure 3.7 below shows the proportions of trips generated in each area which use public
transport. The changes in mode share are small, with development scenarios giving generally lower
PT shares than the without development scenario. The one exception is Coalville, which has lower PT
without developments and more in the development scenarios. The reason for this is that the developments lead to additional cars on the town’s road network causing increases in delays and conges-

tion. These result in some journeys switching to use bus. The lower public transport share in the alternative development scenario (3) is (as in previous paragraph) due to changes in development locations and Stephenson Green being less well served by buses.
PT trips generated per day by area
2008 Base Year
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Figure 3.6 – PT trips generated per day by area

PT mode share for trips generated by area
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Figure 3.7 – PT mode share for trips generated by area

3.5 Active Modes – Trip Generation and Mode Share
3.5.1 LLITM does include ‘Active Mode’ (sometimes called ‘Slow’) trips, covering the walk and cycle
modes, but these are only modelled in detail (as movements between traffic zones) in the Central
Coalville and Ashby areas. Both of the main housing development sites at South East Coalville and
Stephenson Green lie outside the Central Coalville area, so model outputs covering these and other
settlements are limited to total trips generated and corresponding mode shares. Measures to improve
routes used for walk and cycle journeys (through enhanced junction signals etc) are proposed but are
not explicitly modelled in LLITM.
3.5.2

Figure 3.8 shows the changes in active mode trip generation by area. In the absence of de-
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velopments the active mode trip totals reduce slightly for all areas except Castle Donington, The
changes to “with developments” scenarios show increases in line with the substantial population
growth at Coalville, Ashby and Castle Donington, with smaller increases for other settlements.
3.5.3 Figure 3.9 below shows the proportion of trips using active modes, which fall from base year
and without-development levels to slightly lower levels in the development scenarios. Differences between the preferred and alternative development scenarios are generally small.
3.5.4

These results largely repeat the patterns found in PT trips (above).
Active mode trips generated per day by area
2008 Base Year
20000
18000
16000
14000
12000
10000
8000
6000
4000
2000
0

2031 no development
scenario (0)
2031 preferred
development
scenario (1)
2031 alternative
development
scenario (3)

Figure 3.8 – Active mode trips generated per day by area

Active mode share for trips generated by area
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Figure 3.9 – Active mode share of trips generated by area

4

Highway Assessment: Method

4.1 Overview
INTRODUCTION
4.1.1 This section provides an overview of the method used to assess the highway impact of the
scenarios. The following sections then address each separate development scenario in turn.
4.1.2 The highway assessment presented in this report seeks to address two different levels of assessment:
First, a ‘strategic’ assessment of the impact on the highway network of the different
development scenarios. This is similar to previous assessments undertaken elsewhere in the county to support, for example, the LDF Development Plan submissions;
and,
Second, a more detailed ‘tactical’ assessment of the forecast impact on individual
junctions where mitigation measures are proposed through a benchmarking exercise.
The technical analysis supporting this part of the assessment is presented in Appendix
D.
4.1.3 The report is complicated by the need to present the technical detail of the work undertaken
while providing a more accessible document for a more general audience to support the Core Strategy. Consequently the sections of the report addressing highway issues report moves between presenting the technical analysis and a more general overview.
METHOD FOR ALL SCENARIOS
4.1.4

The method followed in the development of the highway networks included the following:

Base Network amendments from consultant MVA: All networks had to include the base coding
amendments that MVA had been identified through earlier work undertaken on behalf of LCC in
order to improve the ability of the 2008 base model to replicate observed conditions. These
amendments were predominantly for junctions on the A511. The coding for these amendments
was provided to Atkins and incorporated into all model networks used in this study. A technical
note was provided by Atkins to LCC in August 2012 which detailed the impact of the changes in
the study area. This note is reproduced as Appendix A of this report.
Further Base Network Amendments: Further base network amendments were incorporated into
the highway model networks by Atkins in the course of this work for the A511/Beveridge Lane
junction and the A511 to the west of this junction. These changes were subsequently incorporated in all networks used in this study.
Split Zoning: There was an initial aspiration to provide greater detail in the assessment of future
development in south-east Coalville by providing additional model zones. This would allow more
detailed analysis to be made of how traffic loads on to the network in this important area. However, after some initial work it was found that the LLITM land use model was not able to process the
additional zone information. An alternative approach was then adopted whereby traffic from a single LLITM model zone was attributed between the original zone and a new development zone in
order to provide a better representation of how that traffic would access the highway network.
This process was undertaken after the main LLITM model run as a form of post-processing. It
was applicable to zone 6231 which was divided into two new zones (zones 6612 and 6613). This
process was applied to Scenario 1 and Scenario 2 only. This process was not applied to Scenario
3 as the aim of this assessment was to provide a strategic district wide assessment and was not to
be used provide detail on the operational assessment of proposed mitigation schemes.
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Roll Back of Existing Mitigation Coding: The highway model networks were required to reflect
a case of ‘no mitigation’ in order to provide a baseline against which to apply the new mitigation
measures. The process of’ rolling back’ the existing mitigation measures in the forecast networks
was undertaken with guidance from LCC.
Addition of Mitigation Coding for Scenario 2 (only). Scenario 2 included the preferred set of
mitigation schemes identified by NWLDC. Further detail on the assessment of these scheme se
schemes is presented in Section 7 of this report.
4.1.5 The networks developed by following the approach detailed above were then used as inputs
into the LLITM model. The outputs from this process were the forecast year matrices which were assigned to the SATURN highway networks to provide the data required for the highway assessment.
PRESENTATION OF RESULTS AND ANALYSIS
4.1.6

The following approach has been adopted to present the results:

Flow difference plots. These are generated by the SATURN highway assignment model and
provide a representation of differences in flow between two scenarios. A bandwidth is plotted for
each link with increases in flow being shown in green, and decreases in red. The thicker the
bandwidth on a particular link then the greater the difference in flow.
Junction V/C Assessment: Lists of junctions where the overall volume of traffic seeking to use a
junction is 85% or more of the total available capacity at that junction; this is referred to as the volume over capacity ratio (V/C ratio). At these levels drivers will perceive the routes to be congested
through delays and queues on the approach to the junction. The list of junctions is supplemented
by plots which illustrate the location of these junctions. It should be noted that this assessment of
junctions in this manner can only provide a high level assessment relative performance of junctions in the network. A junction with a V/C ratio that is less than 85% may have one or more arms
or turning movements where there are capacity problems and the V/C ratio is well in excess of
0.85.
Junctions that are subject to mitigation. For all junctions that are addressed as part of the proposed list of mitigation schemes implemented in Scenario 2 values are presented for the overall
V/C, the total traffic using the junction and the average delay at the junction. The average delay
value is composed of vehicles experiencing a range of delay around the average value. Values
are presented for all SATURN model nodes that form the junction; in certain cases the coding of
the junction is expanded from a single node (SC0, Sc1 and Sc3) to a series of nodes with the proposed mitigation measure. This can make direct comparison difficult, for example the total demand at the junction will be have a large element of double counting), but there is still great value
in making comparisons in those scenarios where the structure of the junction is unchanged. This
assessment is presented in Appendix B.

5

Highway Assessment: 2008 Base and 2031
Scenario 0

5.1 Introduction
5.1.1 This section describes the assessment of the LLITM assessment of highway conditions in the
recent past (the 2008 Base scenario) and shows how these conditions change in the forecast year in
the case where there is no housing development in NWL and employment growth is kept to a minimum (Scenario 0 at the forecast year of 2031). Both of these scenarios are required to provide a
baseline against which to assess the development scenarios and any proposed mitigation.

5.2 Base 2008
5.2.1 The Base 2008 case represents the 2008 modelled highway conditions. It is also the year to
which the base LLITM model has been developed (calibrated) in order to represent observed conditions.
WIDER NORTH WEST LEICESTERSHIRE V/C ASSESSMENT
5.2.2 Table B1 in Appendix B provides a summary of the junctions in NWL that are approaching the
limit of available capacity at the junction as indicated by a V/C value in excess of 85%. This table
shows that there are only is only 1 junctions (the A42 J12/B4116 Mesham Road roundabout ) in the
AM peak and 3none in the PM peak that have overall V/C ratios in excess of 85%. Most of these are
at locations in the network where carriageway standards change, creating a constraint in the highway
network. The single exception to this is the junction at the A42 J12/B4116 Mesham Road roundabout.
MITIGATION SCHEME LOCATIONS
5.2.3 The analysis presented later in this report examines those junctions which have been identified as the location for potential mitigation schemes in the core development scenario (Scenario 2). It
is worth examining how these junctions perform under the Base 2008 conditions; Tables B2 and B3
presents this information. In addition further detail on the comparative performance of these junctions
in 2008 and at 2031 has been undertaken in the form of a benchmarking exercise. Further detail on
this is presented in Appendix D.
5.2.4 Of these none have overall V/C ratios in excess of 85% in the 2008 Base (those junctions
identified in paragraph 5.2.2 as having V/C values in excess of 85% are not junctions on the A511 or
in Coalville that have been identified for mitigation measures). The higher delays are at the junctions
with the trunk road and motorway network, as follows:
M1 Junction 22: Average delays of up to 73 seconds in the AM peak and 53 seconds in the PM
peak. Recent observed conditions at this junction confirms the delay in the AM peak with queues
on the A511 in the eastbound direction which can reach back to the Flying Horse junction.
M1 Junction 24: Average delays of up to 82 seconds in the AM peak and 51 seconds in the PM
peak.
A42 Junction 13: Average delays of up to 105 seconds in the AM peak and 107 seconds in the PM
peak. Recent observed conditions confirms the delay at this location with queuing on A512 in AM
and PM peaks and queuing on A511 from Coalville in PM peak.
5.2.5 The highest delays on the local authority (LA) road network are at the Broom Leys Crossroads
which has average delays of 63 seconds in the AM peak and 102 seconds in the PM peak. The delays in the PM peak are confirmed by recently observed conditions which show queuing on the A511
towards Bardon Road in the PM peak.
5.2.6

Elsewhere there are no junctions with average delays in excess of 40 seconds, and in general
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average delays at each junction are in the range of 10 to 20 seconds.
5.2.7 Other junctions on the A511 where delays are observed, but which are not replicated to the
same degree in the highway model are at:
A511 Flying Horse roundabout - Short term queuing in PM peak on A511 from Coalville generally coinciding with people leaving Bardon 22 industrial estate
A511 Birch Tree Roundabout - Queuing on A511 towards Coalville in PM peak
Hugglescote crossroads - Queuing on all arms in AM and PM peaks, but predominately
Grange Road (exacerbated in PM peak)
5.2.8 Further detail on the comparative performance of these junctions in 2008 and at 2031 has
been undertaken in the form of a benchmarking exercise. Further detail on this is presented in Appendix D.

5.3 Scenario 0: 2031
5.3.1 Scenario 0 at 2031 has no additional dwellings provided in NWLDC, but allowing development
to take place outside the district. This was produced as ‘base’ against which Scenarios 1-3 could be
compared. The highway and PT network have no mitigation schemes.
WIDER NORTH WEST LEICESTERSHIRE V/C ASSESSMENT
5.3.2 Table B1 in Appendix B provides a summary of the junctions in NWL that have a V/C value in
excess of 85%. Table C1 shows that there are a total of 10 junctions in the AM and peak and 9 in the
PM peak that have overall V/C ratios in excess of 85%. Some of these are ‘dummy nodes’on highway
links away from junctions or mainline merge/diverge locations.
5.3.3 The junctions with forecast V/C values in excess of 85% at the roundabout approaches on the
trunk road/motorway network are as follows:
A50 Ashby Rd (Rb at M1 J23a) – AM only
A453: Approach from NE to M1 J24 Rb – both peaks
M1 J24 nbd diverge slip (at Rb stopline) – PM only
A42 J12/B4116 Mesham Rd Rb – both peaks
5.3.4

On the local road network the only junction that has a forecast V/C ratio in excess of 85% are:

A543 Ashby Rd/Beverley Rd (East Mids Airport Access - east RB) – PM only.
MITIGATION SCHEME LOCATIONS
5.3.5 Tables B2 and B3 present information on the performance of those junctions for which mitigation is proposed under the core scenario by 2031. While no mitigation is proposed under Scenario 0 it
is with examining how these junctions would perform under this scenario.
5.3.6 Of these none have overall V/C ratios in excess of 85% in Scenario 0, although there are
some junctions with relatively high V/C values of 82% or 83%. These are:
M1 Junction22 – PM peak
A511 Flying Horse roundabout – both peaks
Hugglescote crossroads – PM peak
5.3.7

The higher delays are at the junctions with the trunk road and motorway network, as follows:

M1 Junction 22: Average delays of up to 113 seconds in the AM peak and 104 seconds in the PM
peak.

M1 Junction 24: Average delays of up to 101 seconds in the AM peak and 107 seconds in the PM
peak.
A42 Junction 13: Average delays of up to 107 seconds in the AM peak and 71 seconds in the PM
peak.
5.3.8

The highest delays on the local authority (LA) road network are at:

A511 Flying Horse: Average delays of 83 seconds in the AM peak and 105 seconds in the PM
peak.
Broom Leys Crossroads: Average delays of 73 seconds in the AM peak and 74 seconds in the
PM peak.
Hugglescote Crossroads: Average delays of 40 seconds in the AM peak and 60 seconds in the
PM peak.
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6

Highway Assessment: Core Scenario
without Mitigation (Scenario 1): 2031

6.1 Scenario 1
6.1.1 Scenario 1 is the core strategy land use scenario at 2031 but without mitigation measures. A
more detailed description of Scenario 1 is presented in Section 3 above.
6.1.2 An important element of the proposed development in Scenario 1 is located in south-east
Coalville. In order to provide a detailed representation of how traffic from the proposed development
would access to the highway network, the A511Grange Road –Bardon Road Link and the A511 Beveridge Lane Link were included in the highway network. This was also necessary to ensure that a more
accurate greater accuracy could be obtained in the assessment of the operational performance of the
junctions where mitigation was proposed (in Scenario 2) could be undertaken.
WIDER NORTH WEST LEICESTERSHIRE V/C ASSESSMENT
6.1.3 Table B1 in Appendix B provides a summary of the junctions in NWL that have a V/C value in
excess of 85%. This shows that there are a total of 21 11 junctions in the AM and peak and 2213 in
the PM peak that have overall V/C ratios in excess of 85%. This is slightly higher number than in
Scenario 0 (the Base case) and reflects the higher level of development in North West Leicestershire
in Scenario 1.
6.1.4 The junctions with forecast V/C values in excess of 85% at the roundabout approaches on the
trunk road/motorway network are as follows:
A50 Ashby Rd (Rb at M1 J23a) – AM only
A453: Approach from NE to M1 J24 Rb – both peaks
M1 J24 nbd diverge slip (at Rb stopline) – both peaks
A42 J12/B4116 Mesham Rd Rb – both peaks
6.1.5

On the local road network the junctions that have forecast V/C ratios in excess of 85% are:

A511 Shaw Ln/A511 Little Shaw Ln/B591 Copt Oak Rd/Stanton Flying Horse junction – AM peak
only.
A543 Ashby Rd/Beverley Rd (East Mids Airport Access - east RB) – PM only.
A50/Main St (at M1 J24a) – PM only
Market St/Kilwardby St/Bath St Rb – Ashby – PM only
CANDIDATE MITIGATION SCHEME LOCATIONS
6.1.6 Tables B2 and B3.3 and 4.4 present information on the candidate junctions for mitigation
measures. Of these only one has an overall V/C ratio in excess of 85%; this is the A511 Shaw
Lane/A511 Little Shaw Lane/B591 Copt Oak Rd/Stanton Lane in the AM peak only (as noted in paragraph 6.1.5 above).
6.1.7

There are two junctions with relatively high RFC V/C values of 83%. These are:

A511 Shaw Ln/A511 Little Shaw Ln/B591 Copt Oak Rd/Stanton Flying Horse junction – PM peak.
M1 Junction 22 – PM peak only.
6.1.8 Again, the higher delays are at the junctions with the trunk road and motorway network, as
follows:

M1 Junction 22: Average delays of up to 112 seconds in the AM peak and 94 seconds in the PM
peak.
M1 Junction 24: Average delays of up to 101 seconds in the AM peak and 101 seconds in the PM
peak.
A42 Junction 13: Average delays of up to 113 seconds in the AM peak and 88 seconds in the PM
peak.
6.1.9

The highest delays on the local authority (LA) road network are at:

A511 Flying Horse: Average delays of 156 seconds in the AM peak and 169 seconds in the PM
peak.
Broom Leys Crossroads: Average delays of 62 seconds in the AM peak and 65 seconds in the
PM peak.
Hugglescote Crossroads: Average delays of 57 seconds in the AM peak and 32 seconds in the
PM peak.
COMPARISON OF SCENARIO 1 AGAINST SCENARIO 0
6.1.10 Figures 6.1 and 6.2 provide a flow difference plot of Scenario 1 minus Scenario 0 for the 2031
AM peak. Figures 6.3 and 6.4 provide the same plots for the 2031 PM peak.
6.1.11 These figures show that:
As would be expected, the forecast level of traffic in North West Leicestershire is greater in Scenario 1 than Scenario 0, as demonstrated by the green bandwidths.
The reduction in flow relief on the A511 Bardon Road reflects the reduction in flow on this section
that was forecast with the earlier Bardon Relief Road proposal (see Appendix F).
The A511Grange Road-Bardon Road Link Road provides a new route which encourages traffic to
use Waterworks Road (green bandwidth) and the A511 Link Road in preference to Brooms Leys
Road/Forest Road (red bandwidths). As a consequence there is a lower level of traffic using the
A511 Broom Leys Road Cross Roads than would be the case without the Link Road. This is applicable also in Scenario 2 as the Link Road is common to both highway networks.
Traffic is forecast to leave the A50 at Markfield to use using the local road network through Stanton under Barton to avoid delay at M1 Junction 22. The traffic eventually routes onto the B585 and
rejoins the A511 at the junction with the B585 Beveridge Lane. This means that the Birch Tree
roundabout and the Flying Horse roundabout are forecast to have a lower level of traffic than
would be the case if the M1 junction 22 was operating more effectively.
6.1.12 Greater technical detail on the flow differences in the Coalville area are presented in Figures
E1 and E2 of Appendix E which provide SATURN highway assignment model output.
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Figure 6.1 Flow Difference: Scenario 1 minus Scenario 0 (2031 AM Peak) - NWL District

Figure 6.2 Flow Difference: Scenario 1 minus Scenario 0 (2031 AM Peak) – A511 Detail

Figure 6.3 Flow Difference: Scenario 1 minus Scenario 0 (2031 PM Peak) - NWL District

Figure 6.4 Flow Difference: Scenario 1 minus Scenario 0 (2031 PM Peak) - NWL District
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7

Highway and Public Transport Assessment:
Core Scenario with Mitigation (Scenario 2):
2031

7.1 Mitigation Measures
HIGHWAY
7.1.1 Scenario 2 is the preferred land use scenario at 2031 but with mitigation measures. Details on
the mitigation measures tested are presented in Appendix C. This provides further details of the
measures as well as the date at which the mitigation measure is first introduced. Some important
points to note are:
Grange Road: The scheme to sever Grange Road at the easing level crossing was the subject of a
preliminary highway model assessment. This assessment showed that severing Grange Road would
place a large volume of traffic onto the A511 between Beveridge Lane and Bardon Road. The scale of
this impact was significant and it was decided that the full LLITM run should exclude this scheme because of the potential distortion this would introduce to the analysis.
M1 Junction 24: The improvement to the M1 Junction 24 is a recent (autumn 2012) scheme that has
been proposed by the Highways Agency under its Pinch Point Programme; it is not a North West
Leicestershire candidate mitigation scheme. In terms of WebTAG7 the WebTAG 3.15 scheme is classified as ‘more than likely’ and hence should be included as a Do Minimum scheme in all of the Scenario
model runs. However this scheme only materialised as a scheme proposal part way through this study
and would have required significant re-work to include it in the model runs completed at this stage. In
addition some tests undertaken by Atkins showed that this scheme was forecast to have a significant
impact on the assignment of traffic on the M1 and the A42. The scale of this impact was highly dependent on the precise signal timings applied in the highway assignment model and. And that including
it as a mitigation measure would have again distorted the results. Hence a recommendation was made
that the scheme should be excluded from the analysis at this stage until greater detail is made available.
Bardon Relief Road: The Bardon Relief Road proposal would provide a link A511 Bardon Roundabout
the Birch Tree Roundabout and the Bardon Road/Stephenson Way roundabout. This scheme proposal
was subject to assessment in 2012 undertaken on behalf of NWL; a technical note detailing this work is
presented as Appendix F. This work concluded that the proposal would reduce forecast traffic flows on
the A511 Bardon Road between Stephenson Road and Grange Road, would lead to an increase in
forecast traffic on Waterworks Street, but that elsewhere the impact would be minor. T
In this work to support the core strategy the Bardon Relief Road has not been considered as a
mitigation scheme.he highway authority concluded that there was no evidence to suggest that a
business case could be made to secure public funding for a Bardon Relief Road, not given the
constraints imposed by the planning system could developers be required to fully fund it.
PUBLIC TRANSPORT
7.1.2 The mitigation measures include the provision of two new bus services operating to/from
Coalville (Appendix C Item 12). The new Coalville services operate along the following routes:
Coalville, via Belvoir Road, Central Road, Ashburton Road, Standard Hill, Leicester Road, then A447 to
Ibstock.

7

WebTAG is the Department for Transport's web-based multimodal guidance on appraising transport projects and proposals.

Coalville via Belvoir Road, Central Road, Grange Road, Reg’s Way, Beveridge Lane, then A511 to
Leicester.
7.1.3 Both routes operate at 30 minute frequency in each time period (morning peak, inter-peak and
evening peak). The routes are modelled as listed above, but may in reality deviate via the new developments to meet planning objectives of maximum walk distance from new houses to nearest bus stop
not exceeding 400 metres.

7.2 Results: Comparison of Scenario 2 against Scenario 1
CHANGES IN AREA-WIDE TRAVEL DEMAND PATTERNS
7.2.1 The mitigation measures applied to the highways network and the PT services result in
changes to the costs (measured as a combination of monetary cost and time spent) of making journeys between origins and destinations. These changes in costs affect the forecast travel patterns, as
travellers respond to cost differences, being less willing to make journeys where costs have increased
and more willing to make journeys where costs have decreased. These responses lead to changes in:
Where I travel to
What mode I travel by
How frequently I travel.
7.2.2 The impact of the preferred development strategy in terms of modal split is small. Table 7.1
shows a small reduction in car trips which is balanced by increases in PT, and to a lesser extent active
mode (i.e. walk and cycle) trips.
7.2.3 As changes to active mode total trips due to introducing the mitigations package are very
small at both authority-wide and settlement level these are excluded from subsequent analyses. As
these trips are not assigned in LLITM to give movements between traffic zones or along corridors, detailed analysis of movements is not possible.
Table 7.1: Total daily home-based trips by mode from NW Leicestershire

Scenario 1

Scenario 2

Change from
1 to 2

Car

130,553

130,347

-206

PT

4,146

4,320

174

Active mode

39,313

39,345

32

All modes

174,013

174,013

0

Mode

DETAIL OF MITIGATION SCHEME PERFORMANCE
CHANGES IN TRAVEL PATTERNS
7.2.4 When analysed as movements between settlements the changes in travel pattern are primarily
in trips to/from Coalville, and the main changes are given in table 7.2, There are increases in car trips
to/from the Loughborough & Shepshed area, and reductions in car trips in particular to/from Ashby.
There are increases in PT trips from Coalville to Leicester and to Loughborough/Shepshed, within
Coalville, and to Coalville from Ibstock. Changes to active mode trips are very small, and also not
available at this level, they are excluded from the following table.
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Table 7.2: Summary of main Sector to Sector Changes in daily Travel Demand (Scenario 1 to Scenario 2)

Sc1
car

Sc2
car

Car
change

Car
growth

Sc1
PT

Sc2
PT

Coalville to Ashby

2,988

2,960

-68

-2.3%

105

99

-6

Coalville to
Loughborough &
Shepshed

8,402

8,569

167

+2%

272

296

24

+8.8%

Coalville to
Leicester

2,328

2,298

-30

-1.3%

530

606

76

+14%

Within Coalville

25,090

25,115

25

989

1014

25

+2.6%

Ashby to Coalville

1,646

1601

-45

66

67

1

Loughborough &
Shepshed to
Coalville

3,394

3,541

147

+4.3%

94

97

3

Ibstock to
Coalville

2,239

2,214

-25

-1.1%

204

235

31

Movement

PT
change

PT
growth

+15%

7.3 Changes in Public Transport Demand and Mode Share
7.3.1
The improvements to bus services increase the Public Transport travel demand for households living in N W Leicestershire (as shown in table 7.2, above). The forecast total daily return trips
increase from 4146 to 4320 with the mitigation package.
7.3.2 Figure 7.1 below shows the total PT trips generated by area, and Figure 7.2 the corresponding
mode shares. This increase in public transport usage when mitigation measures are introduced is
largest for Coalville and Ibstock. These changes are mainly for housing locations which are close to
the improved PT services (irrespective of whether they are established housing or new developments). For all other settlements the changes in PT usage due to the mitigation measures is very
small.
PT trips generated per day by area
2008 Base Year
3000
2500
2000
1500

2031 no development
scenario (0)

1000
500
0

2031 preferred
development scenario
(1)
2031 preferred
development with
mitigations (Sc.2)
Figure 7.1 - PT trips generated per day by area

PT mode share for trips generated by area
2008 Base Year

5.00%
4.50%
4.00%
3.50%
3.00%
2.50%
2.00%
1.50%
1.00%
0.50%
0.00%

2031 no development
scenario (0)

2031 preferred
development scenario
(1)
2031preferred
development with
mitigations (Sc 2)

Figure 7.2 - PT mode share for trips generated by area

CHANGES IN PT PASSENGER FLOWS
7.3.3 The PT loadings for the main corridors experiencing changes in PT patronage are shown in
table 7.3. The provision of additional services bus linking Coalville with Leicester and Ibstock as mitigation measures leads to changes the passenger loads carried along these corridors.
7.3.4 In scenario 1 (and also the 2008 base year) the morning peak services from Coalville to
Leicester comprise one service via Ibstock, Barlestone & Desford, one service via Stanton & Newton
Linford and a direct service along the A511. In a similar way, the inter-peak and evening peak bus
timetable include services routed via Whitwick. The mitigation measures introduce half hourly direct
services along the A511 corridor, which are faster and more frequent than these more circuitous
routes. As a result, the with mitigations package passenger loadings concentrate on the faster direct
services, with fewer passengers choosing the less direct alternatives.
7.3.5 The increased loadings are primarily from Coalville to Leicester, Loughborough and Shepshed
in the morning peak, with corresponding increases in the return direction in the inter-peak and evening peak periods. As Coalville is a major attractor of trips from Ibstock, the increased flows are towards
Coalville in the morning peak, with additional returning trips in the inter-peak and evening peak periods.
7.3.6 The mitigation measures improve service frequency into Coalville (from SW Coalville and Ibstock) giving better connections for travel to/from Shepshed and Loughborough, which in turn leads to
additional passengers on the latter corridor.
7.3.7 Although both the number of bus services operating along the Coalville - Leicester/Ibstock
corridors and the total number of passengers carried on these services increase, the latter value increases by a smaller proportion. As a consequence of this, the average number of passengers carried
on any bus service would be lower in the with mitigations scenario.
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Table 7.3: PT mode Changes in hourly PT passengers along key corridors
(Scenario 1 to Scenario 2)

Movement

Coalville to
Leicester

Leicester to
Coalville

Coalville to
Loughborough &
Shepshed
Loughborough &
Shepshed to
Coalville

Coalville to
Ibstock

Ibstock to
Coalville

Time
period

Sc1 PT
passengers

Sc2 PT
passengers

PT increase

am

95

132

36

ip

30

30

0

pm

21

20

-1

am

29

29

0

ip

66

74

8

pm

74

81

8

am

45

53

8

ip

29

30

1

pm

13

13

0

am

21

22

1

ip

27

28

1

pm

49

54

5

am

14

14

0

ip

24

27

3

pm

24

27

3

am

48

61

13

ip

14

14

0

pm

2

2

0

7.4 Highway Analysis: Scenario 2
WIDER NORTH WEST LEICESTERSHIRE V/C ASSESSMENT
7.4.1 Table B1 in Appendix B provides a summary of the junctions in NWL that have a V/C value in
excess of 85%. This shows that there are a total of 12 junctions in the AM and peak and 13 in the PM
peak that have overall V/C ratios in excess of 85%.
CANDIDATE MITIGATION SCHEME LOCATIONS
7.4.2 Tables B2 and B3 in Appendix B present information on the candidate mitigation schemes.
The following have V/C values in excess of 85%:
M1 Junction 22 – both peaks.
A511 Flying Horse roundabout - AM peak.
M1 junction 24 – both peaks
7.4.3 Other than the above junctions there are no others with relatively high V/C values (in excess of
80%).

7.5 Results: Comparison of Scenario 2 against Scenario 1
DETAIL OF MITIGATION SCHEME PERFORMANCE
7.5.1 Comparing Scenario 1 (no mitigation) against Scenario 2 (with mitigation) the number of junctions with V/C values in excess of 85% is the same; 21 in the AM peak and 22 in the PM peak. Broadly the junctions involved are the same although there are some differences.
7.5.2 With regard to the candidate mitigation schemes, examination of Tables B2C2 and B3C3
show that the Scenario 2 junctions have much lower (better performing) V/C values than Scenario 1 at
those locations where mitigation has been implemented. This is the case in the AM and PM peaks for
the following junctions:
A511 Birch Tree Roundabout
A511 Bardon Road Roundabout
A511 Broom Leys Road Cross Roads
A511 Whitwick Road Roundabout
A511 Thornborough Road Roundabout
A511 Swannington Road (Hoo Ash) Roundabout
Hugglescote crossroads
7.5.3 The improved V/C values reflect the improvement in overall capacity at these junctions from
the mitigation measures.
7.5.4 Average delay, however, has not changed significantly at these junctions; the average delay in
Scenario 1 is very similar to the average delay in Scenario 2. The only exception to this Hugglescote
crossroads where the average delay in the AM peak changes from 57 seconds (Scenario 1) to 32
seconds (Scenario 2) and from 38 seconds in the PM peak (Scenario 1) to 26 seconds (Scenario 2).
7.5.5

The level of traffic at the junctions is also broadly similar between Scenario 1 and Scenario 2.

FLOW DIFFERENCE PLOTS
7.5.6 Figures 7.3 and 7.4 provide a flow difference plot of Scenario 2 minus Scenario1 for the 2031
AM peak. Figures 7.5 and 7.6 provide the same plots for the 2031 PM peak.
7.5.7 Figures 7.3 and 7.5 shows a general increase in flow (green bandwidths) across the district in
scenario 2 compared to Scenario 1. There are some locations where there is a forecast decrease (red
bandwidths) but the increases outweigh the decreases. The explanation for this is:
The improvement offered by the mitigation schemes would represent an overall improvement to the
highway network (supply side improvement). This would result in increases in overall levels of highway
trips (demand side) through mode choice (shift from PT to highway), and other behavioural responses
such as trip frequency, trip timing and trip origin/destination choice (increase in overall trip length).
The improvement would increase overall traffic travelling through the district (trips with neither an origin
nor a destination within the district). The highway network improvements would make the road network
marginally more attractive in Scenario 2 compared to Scenario 1, encouraging traffic to re-assign to
routes that pass through the network.
7.5.8 Figures 7.4 and 7.6 provide greater detail on the impact of the mitigation measures on traffic
flows on the A511. Both figures show that the A511 between Broom Leys Road and the M1 Junction22 are forecast to have lower levels of traffic (red bandwidth) in Scenario 2 (with mitigation) compared to Scenario 1. Similarly the A511 to the west of Coalville between The Moorlands and the A42
Junction 13 also show a decrease in forecast traffic (red bandwidth) in Scenario 2 compared to Sce-
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nario 1. The points to note here are:
This is in accordance with the initial view that many of the junctions on the A511 do not have significant
delays in Scenario 1 and that many of the mitigation measures would add some additional, but marginal
delay, through the introduction of signal control at some of these junctions. This in turn would encourage some traffic to seek routes away from the A511.
The central sections of the A511 between The Moorlands and Broom Leys Road and between Thornborough Road and Broom Leys Road show a forecast increase in flow. This increase is a result of the
improvement in highway conditions on this section because of the mitigation measures. This improvement would encourage more traffic to use this route and hence the forecast increase in traffic when
compared to the un-improved network.
7.5.9
Figures 7.5 and 7.6 show those junctions that have overall V/C of greater than 85% in Scenario 1 but that are less than 85% in Scenario 2 for the 2031 AM and PM peaks respectively . These
show that very few junctions fall from above the 85% V/C threshold in Scenario 1 to below the threshold in Scenario 2 in either the AM or PM peaks. Where there is a change it is in the region of the M1
Junction 23 (PM peak) or Junction 24 (AM peak) and not along the A511 which is the main focus of
the mitigation.

Figure 7.3 Flow Difference: Scenario 2 minus Scenario 1 (2031 AM Peak) - NWL District

Figure 7.4 Flow Difference: Scenario 2 minus Scenario 1 (2031 AM Peak)- A511 Detail
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Figure 7.5 Flow Difference: Scenario 2 minus Scenario 1 (2031 PM Peak) - NWL District

Figure 7.6 Flow Difference: Scenario 2 minus Scenario 1 (2031 PM Peak) - A511 Detail

Figure 7.7 Flow Difference: Junctions V/C > 85% in Scenario 1 but V/C<85%
in Scenario 2 (2031 AM Peak)

Figure 7.8 Flow Difference: Junctions V/C > 85% in Scenario 1 but V/C<85%
in Scenario 2 (2031 PM Peak)
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BENCHMARKING EXERCISE
7.5.10 In an extension of the analysis presented in Table B2C2 and B3C3, further detail on the relative performance of the junctions where mitigation is proposed in Scenarios 1 and Scenario 2 has
been undertaken in the form of a benchmarking exercise.
7.5.11 It is recognised that the LLITM model does not replicate some of the currently observed problems on the highway network, such as recurrent queuing or delay at the junction in the peak hours.
This problem is carried forward into the forecast mode where it is difficult to identify instances where
the network would be judged to be overcapacity by any usual criteria such as queue length, delay or
high traffic volume over available capacity (V/C) ratios.
7.5.12 In order to make a judgement on the impacts of the different development scenarios and mitigation schemes a benchmarking exercise has been undertaken. This relates the traffic model output
from each scenario against the model base year of 2008 allowing a comparison to be made between
each scenario. This exercise has been undertaken for:
Scenario 0 – No development
Scenario 1 – Core development scenario but without mitigation
Scenario 2 – Core development scenario with mitigation.
7.5.13 From this a judgement can be made of (a) the degree of change from the base and (b) the
extent to which mitigation can improve the overall performance of individual junctions.
7.5.14 The benchmarking has been undertaken using the total junction demand flow, V/C ratio and
total delay at the junction for the combined AM and PM peak hours. In all cases the forecast year values are compared to the 2008 Base year. The Base year is given an index of 1 while the indices for
the test Scenarios are calculated by dividing the forecast values by the base.
RESULTS
7.5.15 The results of the benchmarking exercise were as follows (Figure 7.9 below shows the locations of the assessments):
1 - M1 Junction 22. There are no additional mitigation measures other than those that are already
proposed in Scenario 0 (see the entry for this junction in Appendix C). Examination of the junction
shows that is some opportunity to improve the operation of the junction through optimisation of the signal settings coded within SATURN. Under the current settings the full benefit of the mitigation
measures is not fully realised.
2 – A42 Junction 13. There are no additional mitigation measures other than those that are already
proposed. That the V/C and delay at this junction is forecast to rise at a greater rate than the rise in total demand indicates that there would be value to investigate what further mitigation measures could be
applied at this junction up to 2031.
It should be noted that there is a proposed mitigation scheme which would provide a new
roundabout junction for the A42 southbound diverge the A512, which would then form a single
combined arm with the A42 Junction 13. This scheme was not included in the mitigation testing. It may provide an operational improvement at this junction and it is recommended that is it
should be considered in any further analysis.
3 – A511 Flying Horse Roundabout. In Scenario 2 there are no mitigation measures for this junction.
The high index values for V/C and delay indicates that there is a case for the consideration of mitigation
measures at this junction.

Figure 7.9 – Location Key for Benchmarking Exercise

4 – A511 Beveridge Lane Roundabout. In Scenario 2 there are no mitigation measures for this junction. The junction is forecast to perform to broadly the same level as Scenario 1. Based on the analysis of the performance indices there is a case to include this junction as part of any further test to refine
the package of measures.
5 – A511 Birch Tree Roundabout. The provision of A511 Link Road and the Beveridge Lane Link in
Scenarios 1 and 2 weakens the case for mitigation at the A511 Birch Tree Roundabout. The case for
providing mitigation to accommodate ‘strategic’ movements is not strong, but that the need for some
changes may be identified as master-planning for development in the area progresses.both the link
roads and the Birch Tree roundabout mitigation together is not strong.
6 - A511 Bardon Road Roundabout. The proposed mitigation scheme would merit further consideration under Scenario 2. The additional delay that signal control can impose on previously
unopposed traffic movements should be taken into consideration.
7 – A511 Broom Leys Road Cross Roads. This junction is distinct in that there is a currently
proposed scheme that is not in the 2008 Base but has been implemented in the 2011 network and
all subsequent networks. There is no case for mitigation at this junction however there is a need
to investigate whether changes at this junction are required in order to ensure that traffic does divert to the alternative route provided by Waterworks Street.
8 – A511 Whitwick Roundabout. The performance of the mitigation scheme in Scenario 2 indicates that the scheme performs well in reducing overall V/C, but that replacing a standard roundabout with a signal controlled roundabout would impose some additional delay to traffic.
9 – A511 Thornborough Road Roundabout. There case for mitigation in Scenario 0 is not
strong. The need for mitigation is greater in Scenario 1. The performance of the mitigation
scheme in Scenario 2 indicates that the scheme performs well in reducing overall V/C.

Project number: 11641268-P09
Dated: 14/03/2013
Revised:

40

10 – A511 Swannington Road (Hoo Ash) Roundabout. There is justification for mitigation in
Scenario 0. The need for mitigation is greater in Scenario 1. The performance of the mitigation
scheme in Scenario 2 indicates that the scheme performs well in reducing overall V/C, but that replacing a standard roundabout with a signal controlled roundabout imposes some additional delay
to traffic.
11 – Hugglescote Crossroads. There is justification for mitigation in Scenario 0. The need for
mitigation is increase for Scenario 1. The mitigation measures in Scenario 2 would encourage
more traffic to use the junction but would provide benefits in terms of reductions in V/C and total
delay.
7.5.16 Appendix D presents further detail on the benchmarking exercise.
FLOW DIFFERENCE PLOTS
7.5.17 Figures 7.1 and 7.2 provide a flow difference plot of Scenario 2 minus Scenario1 for the 2031
AM peak. Figures 7.3 and 7.4 provide the same plots for the 2031 PM peak.
7.5.18 Figures 7.1 and 7.3 shows a general increase in flow (green bandwidths) across the district in
scenario 2 compared to Scenario 1. There are some locations where there is a forecast decrease (red
bandwidths) but the increases outweigh the decreases. The explanation for this is:
The improvement offered by the mitigation schemes would represent an overall improvement to the
highway network (supply side improvement). This would result in increases in overall levels of highway
trips (demand side) through mode choice (shift from PT to highway), and other behavioural responses
such as trip frequency, trip timing and trip origin/destination choice (increase in overall trip length).
The improvement would increase overall traffic travelling through the district (trips with neither an origin
or a destination within the district). The highway network improvements would make the road network
marginally more attractive in Scenario 2 compared to Scenario 1, encouraging traffic to re-assign to
routes that pass through the network.
7.5.19 Figures 7.2 and 7.4 provide greater detail on the impact of the mitigation measures on traffic
flows on the A511. Both figures show that the A511 between Broom Leys Road and the M1 Junction22 are forecast to have lower levels of traffic (red bandwidth) in Scenario 2 (with mitigation) compared to Scenario 1. Similarly the A511 to the west of Coalville between The Moorlands and the A42
Junction 13 also show a decrease in forecast traffic (red bandwidth) in Scenario 2 compared to Scenario 1. The points to note here are:
This is in accordance with the initial view that many of the junctions on the A511 do not have significant
delays in Scenario 1 and that many of the mitigation measures would add some additional, but marginal
delay, through the introduction of signal control at some of these junctions. This in turn would encourage some traffic to seek routes away from the A511.
The central sections of the A511 between The Moorlands and Broom Leys Road and also between
Thornborough Road and Broom Leys Road show a forecast increase in flow reflecting improved highway conditions of the mitigation measures over the non-improved highway network.
7.5.20 Figures 7.5 and 7.6 show those junctions that have overall V/C of greater than 85% in Scenario 1 but that are less than 85% in Scenario 2 for the 2031 AM and PM peaks respectively . These
show that very few junctions fall from above the 85% V/C threshold in Scenario 1 to below the threshold in Scenario 2 in either the AM or PM peaks. Where there is a change it is in the region of the M1
Junction 23 (PM peak) or Junction 24 (AM peak) and not along the A511 which is the main focus of
the mitigation.

Figure 7.10 Flow Difference: Scenario 2 minus Scenario 1 (2031 AM Peak) - NWL District

Figure 7.11 Flow Difference: Scenario 2 minus Scenario 1 (2031 AM Peak)- A511 Detail
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Figure 7.12 Flow Difference: Scenario 2 minus Scenario 1 (2031 PM Peak) - NWL District

Figure 7.13 Flow Difference: Scenario 2 minus Scenario 1 (2031 PM Peak) - A511 Detail

Figure 7.14 Flow Difference: Junctions V/C > 85% in Scenario 1 but V/C<85%
in Scenario 2 (2031 AM Peak)

Figure 7.15 Flow Difference: Junctions V/C > 85% in Scenario 1 but V/C<85%
in Scenario 2 (2031 PM Peak)

Project number: 11641268-P09
Dated: 14/03/2013
Revised:

44

8

Highway Assessment: Alternative Development Scenario (Scenario 3): 2031

8.1 Scenario 3
8.1.1 Scenario 3 provides an alternative development strategy for 2031 with development more
strongly focused on Coalville by including Stephenson Green and reducing development in Ashby.
The development still includes south-east Coalville, but excludes south-west Coalville.
COMPARISON WITH SCENARIO 1
8.1.2 Scenario 3 should initially be compared to Scenario 1 as neither scenario includes individual
junction mitigation measures. This allows and so provides a direct assessment of the impact of the
alternative development scenario at the district level to be made.
8.1.3 Table B1 in Appendix B provides a summary of the junctions in NWL that have a V/C value in
excess of 85%. This shows that there are 14 junctions in both the AM and PM peaks that have overall
V/C ratios in excess of 85%. This is slightly higher number than in Scenario 1 (12 in the AM peak and
13 in the PM peak).
8.1.4
Figures 8.1 and 8.2 provide a flow difference plot of Scenario 3 minus Scenario1 for the 2031
AM peak. Figures 8.3 and 8.4 provide the same plots for the 2031 PM peak. It can be noted that:
8.1.5 In Scenario 1 the flow on the A511 between the Birch Tree roundabout and the M1 Junction
22 is higher than that forecast in Scenario 3 should initially be compared to Scenario 1 as neither scenario includes individual junction mitigation measures and so provides a direct assessment of the impact of the alternative development scenario at the district level.
On the A511 between the Birch Tree roundabout and the Bardon road roundabout the forecast
level of traffic would be higher in Scenario 3 compared to Scenario 1. This reflects the effect of
the Grange Road-Bardon Road Link, which is provided in as a scheme in Scenario 1 to allow access for development traffic. This link would provide an alternative route to the A511, taking some
of the traffic from this route.
Traffic is forecast to decrease on Greenhill Road in Scenario 1 compared to Scenario 3, but to
increase on Waterworks street. Again this shows the impact of the proposed Grange RoadBardon Road Link in providing a new alternative route for traffic. This serves to emphasise that
the routing of traffic in this area will need to be examined carefully in future master-planning work
in order to mitigate the impact of traffic re-routing due to new highway links.
8.1.6 Figures 8.5 and 8.6 presents plots showing those junctions which have a V/C ratio greater
than 85% in Scenario 1 which improves to a V/C of less than 85% in Scenario 3. In the 2031 AM peak
there are no junctions that improve in Scenario 3, while in the 2031 PM there are a small number of
junctions located adjacent to Castle Donnington. There are no junctions highlighted on the A511.
8.1.7 Inspection of Table B1 shows that there a small number of junctions that have a V/C less than
85% in Scenario 1 but are above 85% in Scenario 3.

Figure 8.1 Flow Difference: Scenario 3 minus Scenario 1 (2031 AM Peak) - NWL District

Figure 8.2 Flow Difference: Scenario 3 minus Scenario 1 (2031 AM Peak)- A511 Detail
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Figure 8.3 Flow Difference: Scenario 3 minus Scenario 1 (2031 PM Peak) - NWL District

Figure 8.4 Flow Difference: Scenario 3 minus Scenario 1 (2031 PM Peak) – A511 Detail

Figure 8.5 Flow Difference: Junctions V/C > 85% in Scenario 1 but V/C<85%
in Scenario 2 (2031 AM Peak)

Figure 8.6 Flow Difference: Junctions V/C > 85% in Scenario 1 but V/C<85%
in Scenario 2 (2031 PM Peak)
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9

Emissions and Air Quality Analysis

9.1 Total Emissions for NWLDC
9.1.1 To show the change in total emissions in NWLDC, bespoke analysis of LLITM outputs has
been carried out by WSP using the LLITM Environmental Analysis component (EASE). The table below shows the emissions analysis from EASE, factored to include only the part of each link which is
within NWLDC. The tables also show the total vehicle km travelled on these links (i.e. total distance
driven on NWLDC’s roads). The results show that the rise in vehicle kms and emissions levels are
similar between all scenarios, being largely driven by the increasing car mode share and level of
through traffic.
9.1.2 The increase in emissions is also considerably lowered by projected improvements in fuel
consumption and vehicle emissions. In the case of carbon emissions, this leads to a rise of only 12%
for Scenarios 1, 2 and 3, against a total increase in vehicle distance of 34%. For hydrcarbons, nitrous
oxides (NOx) and particulate matter, there is a large fall. This is due to the very large decrease in vehicle emissions rates which are anticipated, and incorporated as an assumption within EASE.
Table 9.1 - Total Emissions for NWLDC (Analysis of EASE Outputs)

2008

2031 Sc 0

2031 Sc 1

2031 Sc 2

2031 Sc 3

7,462,136

9,847,163

10,021,462

10,027,241

10,038,851

137,542

151,956

153,977

154,242

154,174

21,528,055

35,192,904

35,661,040

35,722,249

35,706,590

735,349

351,260

359,052

358,601

360,049

5,225,716

1,328,004

1,343,136

1,344,495

1,344,843

PM10_g_day

260,390

134,694

137,249

137,700

137,514

PM25_g_day

213,654

84,673

86,199

86,419

86,361

Vehicle Km (24hrs)
Carbon_tonnes_year
valueCarbonEmissions_year
HydroCarbon_g_day
Nox_g_day

Table 9.2 - Percentage Growth of Emissions from 2008 for NWLDC (Analysis of EASE Outputs)

2008

2031 Sc 0

2031 Sc 1

2031 Sc 2

2031 Sc 3

7,462,136

32%

34%

34%

35%

137,542

10%

12%

12%

12%

21,528,055

63%

66%

66%

66%

735,349

-52%

-51%

-51%

-51%

5,225,716

-75%

-74%

-74%

-74%

PM10_g_day

260,390

-48%

-47%

-47%

-47%

PM25_g_day

213,654

-60%

-60%

-60%

-60%

Vehicle Km (24hrs)
Carbon_tonnes_year
valueCarbonEmissions_year
HydroCarbon_g_day
Nox_g_day

9.2 Air Quality Management Areas (AQMA)
9.2.1 WSP have produced maps using EASE of 2008 and 2031 emissions by link in each of the 5
AQMAs in NWLDC. The maps are supplied in Appendix G of this report.
9.2.2 For each AQMA, the maps show the 2008 base year situation, and 2031 emissions for Scenario 1 (Core Strategy with no mitigation), Scenario 2 (Core Strategy with mitigation measures) and
Scenario 3 (Alternative development focused on Ashby, no mitigation).
9.2.3 Note that all results (both 2008 and 2031) are as modelled by LLITM, and are therefore estimates of emission levels using standard emission rate calculations as coded in the model. It may be
more helpful to consider the change between scenarios than the absolute measures themselves.
9.2.4

The most significant changes to be noted from these maps are:

Castle Donington: The introduction of the relief road to the west diverts traffic away from the town
centre. This produces a drop in all emissions in the town centre. The emissions of Hydrocarbons,
NOx and PMs along the relief road are significantly lower than the original (2008) town centre levels, indicating a net improvement in air quality throughout the area.
Coalville: Emissions levels of Carbon, Hydrocarbon and NOx around the A511 in Coalville appear
to drop in 2031 compared with 2008, with that drop being larger in Scenario 2 than the unmitigated scenarios. The decrease is likely to be related to decreases in the net flow along the
A511.
Copt Oak: There are some decreases in future years in the emissions of Hydrocarbon and NOx on
the minor roads around the M1, though not on the M1 itself.
Kegworth: As with Copt Oak, there is some evidence of decrease in future years emissions for
Hydrocarbon and NOx, but not difference between future scenarios.
M1 Corridor: Again, there are some falls in Hydrocarbon and NOx emissions on the less major
roads, including the A453.
9.2.5 By inspection of the maps, there does not seem to be any decrease in emissions related to
specific mitigation schemes (Scenario 2 vs Scenario 1), other than that which might be expected
based on the drop in traffic through Coalville (as observed in Section 4 of the main report).
9.2.6 The general decrease in Hydrocarbon and Nitrous Oxide (NOx) emissions which is observed
between 2008-2031 almost certainly arises due to improvements in vehicle emissions rather than
changes in vehicle volumes or speed. Roads showing no decrease in emissions are likely to have very
high increases in traffic flow which counteracts this trend.
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10 Conclusions
10.1 Overview
10.1.1 This report contains results of tests carried out for North West Leicestershire District Council
(NWLDC) to investigate the transport impacts of their proposed Core Strategy for housing and employment development. Investigation of impacts has been carried out using Leicestershire County
Council (LCC)’s LLITM Model (Leicester and Leicestershire Integrated Transport Model).

10.2 Highway Impacts and Mitigations
DISTRICT LEVEL ASSESSMENT
SCENARIO 0
10.2.1 Scenario 0 provided an assessment of conditions in 2031 if there was no further development
in the district. The junctions with forecast V/C values in excess of 85% at the roundabout approaches
on the trunk road/motorway network are as follows:
A50 Ashby Rd (Rb at M1 J23a) – AM only
A453: Approach from NE to M1 J24 Rb – both peaks
M1 J24 nbd diverge slip (at Rb stopline) – PM only
A42 J12/B4116 Mesham Rd Rb – both peaks
10.2.2 On the local road network the only junction that has a forecast V/C ratio in excess of 85% are:
A543 Ashby Rd/Beverley Rd (East Mids Airport Access - east RB) – PM only.
10.2.3 The benchmark exercise showed that the increase in traffic compared to 2008 Base conditions
varied between a forecast increase of 9 per cent up to 34 per cent dependent on junction.
SCENARIO 1
10.2.4 The assessment of Scenario 1 against Scenario 0 showed that, as would be expected, the
forecast level of traffic in North West Leicestershire is greater in Scenario 1 than Scenario 0, as
demonstrated.
10.2.5 In Scenario 1 the A511Grange Road-Bardon Road Link and the A511 Beveridge Lane Link
provides a continuous link road between Bardon Road and Beveridge Lane. These play a dual role in
(a) providing the network required to provide access to the highway network for this traffic and (b)
providing an alternative north-south route for traffic. This in turn results in a lower forecast flow on
Regs Way and on the A511 Bardon Road.
10.2.6 The benchmarking exercise showed that the increase in traffic compared to 2008 Base conditions varied between a forecast decrease of 3 per cent, reflecting the impact of the A551 Link Road
and the Beveridge Lane Link on the A511, up to an increase of 37 per cent.
SCENARIO 2
10.2.7 The assessment of Scenario 2 against Scenario 1 shows a general increase in flow (green
bandwidths) across the district. There are some locations where there is a forecast decrease (red
bandwidths) but the increases outweigh the decreases. This shows that
The improvement offered by the mitigation schemes would represent an overall improvement to the
highway network (supply side improvement). This would result in increases in overall levels of highway
trips (demand side) through mode choice (shift from PT to highway), and other behavioural responses
such as trip frequency, trip timing and trip origin/destination choice (increase in overall trip length).

The improvement would increase overall traffic travelling through the district (trips without an origin or a
destination within the district). The highway network improvements would make the road network marginally more attractive in Scenario 2 compared to Scenario 1, encouraging traffic to re-assign to routes
that pass through the network.
The A511Grange Road-Bardon Road Link and the A511 Beveridge Lane Link provides a continuous link road between Bardon Road and Beveridge Lane. These play a dual role in (a) providing
the network required to provide access to the highway network for this traffic and (b) providing an
alternative north-south route for traffic. This in turn results in a lower forecast flow on Regs Way
and on the A511 Bardon Road.
10.2.8 However the analysis does not show a consistent increase on the A511. Between Broom
Leys Road and the M1 Junction22 are forecast to have lower levels of traffic (red bandwidth) in Scenario 2 (with mitigation) compared to Scenario 1. Similarly the A511 to the west of Coalville between
The Moorlands and the A42 Junction 13 also show a decrease in forecast traffic (red bandwidth) in
Scenario 2 compared to Scenario 1. The points to note here are:
This is in accordance with the initial view that many of the junctions on the A511 do not have significant
delays in Scenario 1 and that many of the mitigation measures would add some additional, but marginal
delay, through the introduction of signal control at some of these junctions. This in turn would encourage some traffic to seek routes away from the A511.
The central sections of the A511 between The Moorlands and Broom Leys Road and also between
Thornborough Road and Broom Leys Road show a forecast increase in flow reflecting improved highway conditions of the mitigation measures over the non-improved highway network
10.2.9 The benchmarking exercise showed that the increase in traffic compared to 2008 Base conditions varied between a forecast decrease of 5 per cent, reflecting the impact of the A551 Link Road
and the Beveridge Lane Link on the A511, up to an increase of 51 per cent at Hugglescote Crossroads.
SCENARIO 3
10.2.10 Scenario 3 provides an alternative development strategy with development more strongly focused on Coalville by including Stephenson Green and reducing development in Ashby.
10.2.11 Scenario 3 should initially be compared to Scenario 1 as neither scenario includes individual
junction mitigation measures and so provides a direct assessment of the impact of the alternative development scenario at the district level. From this comparison it can be seen that there is a higher
level of traffic forecast across the district with Scenario 3 compared to Scenario 1.
10.2.12 It can be noted that:
In Scenario 1 the flow on the A511 between the Birch Tree roundabout and the M1 Junction 22 is
higher than that forecast in Scenario 3.
On the A511 between the Birch Tree roundabout and the Bardon road roundabout the forecast
level of traffic would be higher in Scenario 3 compared to Scenario 1. This reflects the effect of
the Grange Road-Bardon Road Link, which is provided in as a scheme in Scenario 1 to allow access for development traffic. This link would provide an alternative route to the A511, taking some
of the traffic from this route.
Traffic is forecast to decrease on Greenhill Road in Scenario 1 compared to Scenario 3, but to
increase on Waterworks street. Again this shows the impact of the proposed Grange RoadBardon Road Link in providing a new alternative route for traffic. This serves to emphasise that
the routing of traffic in this area will need to be examined carefully in future master-planning work
in order to mitigate the impact of traffic re-routing due to new highway links.
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ABILITY OF THE A511 TO ACCOMMODATE FORECAST GROWTH
10.2.13 The ability of the A511 to accommodate future growth has been examined by through examining the assessment forecast impact of the additional ‘stress’ that development would place on the
network and how mitigation measures could be used to address this additional stress.both development and mitigation measures in the assessment presented in this report. The main points to note are
that:
This section of the A511 is bookended by the Junction 13 of the A42 and Junction 1 of the M1. Each of
these provides represents provides a regulationconstraint on the ability of the A511 to (a) act as a strategic route across the district and (b) to provide access traffic seeking to access Coalville. While improvements are proposed at these junctions there are no specific measures that are associated directly
with mitigation of proposed development (i.e. the proposed schemes are part of a ‘Do Minimum’ scenario). The difference plots and other analysis shows that at 2031 traffic would seek to avoid delay at
these junctions by using the local road network. The ability of these junctions to accommodate future
growth should be examined further with measures sought to alleviate forecast problems at these junctions.
The proposed mitigation measures provide capacity enhancements on the A511 around Coalville. The
benchmarking exercise shows how traffic levels are forecast to increase but also how, at those locations where mitigation is implemented, individual junction capacities on the route also increase. This
confirms that where mitigation is provided the A511 would be capable of accommodating future growth.
The A511 Link Road and the Beveridge Lane Link would provide a new alternative route for some
movements that previously would have used the A511. As consequence these links would provide relief to the A511 and would allow the route to accommodate future development. The precise extent to
which these routes would provide relief to the A511 would be governed by the access arrangements
that would be applicable to these new sections of network. This would require careful consideration as
part of any future work to support new development.
MITIGATION SCHEME ASSESSMENT
10.2.14 The benchmarking exercise provided an assessment of the measures proposed to mitigate
against the development proposed in the Core Scenario. This showed that:
1 - M1 Junction 22. There are no additional mitigation measures other than those that are already
proposed in Scenario 0. Examination of the junction shows that there is some opportunity to improve
the operation of the junction through optimisation of the signal settings coded within SATURN.
2 – A42 Junction 13. Further mitigation measures should be examined for this junction.
3 – A511 Flying Horse Roundabout. Mitigation should be considered further.
4 – A511 Beveridge Lane Roundabout. There is a case to include this junction as part of any further
test to refine the package of measures.
5 – A511 Birch Tree Roundabout. The case for providing mitigation to accommodate ‘strategic’
movements is not strong, but that the need for some changes may be identified as master-planning for
development in the area progresses.Mitigation should not be considered.
6 - A511 Bardon Road Roundabout. The proposed mitigation scheme would merit further consideration.
7 – A511 Broom Leys Road Cross Roads. There is no case for mitigation at this junction however there is a need to investigate whether changes at this junction are required in order to ensure
that traffic does divert to the alternative route provided by Waterworks Street.There is no case for
mitigation at this junction.
8 – A511 Whitwick Roundabout. The performance of the mitigation scheme in Scenario 2 indicates that the scheme performs well in reducing overall V/C, but that replacing a standard roundabout with a signal controlled roundabout would impose some additional delay to traffic.

9 – A511 Thornborough Road Roundabout. Mitigation measures should be examined further.
10 – A511 Swannington Road (Hoo Ash) Roundabout. Mitigation measures should examined
further.
11 – Hugglescote Crossroads. The need for mitigation is increase for Scenario 1. The mitigation measures in Scenario 2 would encourage more traffic to use the junction but would provide
benefits in terms of reductions in V/C and total delay.

10.3 Changes to Trip Generation, Mode Share and Travel Patterns
10.3.1 When compared with the 2008 base year the Scenario 1 (preferred development, without mitigations) in 2031 shows increases in Trips Generated for each of the settlements in NWL. The increase
occurs for each of the modelled modes (car, public transport and active, or walk-and-cycle). The mode
shares by car increase at authority level and for all settlements, with active mode decreasing at authority level and by settlement. Public transport share increases at authority level, and in Coalville (the
major development centre) but small decreases occur for the other settlements,
10.3.2 Compared with the unmitigated preferred development scenario, the mitigations package
(Scenario 2) resulted in a small reduction in car trips generated in NWL, with compensating increases
in Public Transport trips, and active mode trips remaining essentially unchanged. However, the overall
impact is comparatively small.

10.4 PT and Active mode changes due to Mitigations Package
10.4.1 The introduction of additional bus services resulted in small increases in public transport usage on corridors from Coalville to Leicester, Ibstock and Loughborough. For 2031, a total of 174 additional daily return trips were forecast, corresponding to a 4% increase in passenger levels. However
the increases in passenger volumes are relatively small compared with the additional bus services
operated, and as a consequence the passengers carried per bus service would decrease if the improved PT services were implemented.
10.4.2 The total number of active mode (walk and cycle) made from homes in N W Leicestershire is
essentially unchanged by the mitigations package, and the proportion of trips using active mode is
similarly unchanged.
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