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9 Conclusions 

9.1 Introduction 

9.1.1 The Charnwood 2026 Local Development Framework is a statutory plan establishing the 
spatial strategy for the Borough. The LDF needs to conform to the East Midlands Regional 
Plan and other up to date guidance. Good transport provision is essential to Charnwood’s 
continuing prosperity but improvements need to be implemented in ways that are 
sustainable and minimise adverse environmental and social impacts. Car dependency needs 
to be reduced and the number of people walking, cycling and using public transport 
increased significantly. 

9.1.2 As part of the LDF, MVA Consultancy were asked to undertake a detailed assessment of the 
transport implications of potential growth options in the Loughborough vicinity, which could 
help meet known needs for housing and employment related development in the period to 
2026. The assessment forms part of the evidence base for the Core Strategy Preferred 
Options. 

9.1.3 The methodology adopted for each Transport Assessment is based upon a four-stage 
process: 

 Determine the ‘worst case’ impact of the development. This is defined in terms of 
assessing each of the development options with the development in place with no 
potential mitigation options; 

 Derive the potential mitigation options to be appraised across all modes for each of the 
scenarios; 

 Using an evidential basis from best practice, stakeholder consultation and the 
transport assessment mode choice models, assess each of the potential mitigation 
options in terms of their impact in reducing levels of development induced congestion; 
and, 

 Refine the options into packages by placing them within an overall multi-criteria 
framework, which includes indicative costs, in order to ensure that the packages 
deliver real transport benefits, as well as locally defined objectives and requirements. 

9.1.4 The options have been tested utilising the full multi-modal capabilities of the Loughborough 
Transport Model (LTM), which has utilised a 2026 Reference Case. A public transport model 
has been developed and validated against the 2005 base year counts and patronage data. 
The highway model has also been revalidated against the roadside counts. 

9.1.5 This study is the first time that the broad transport implications of potential growth options 
around Loughborough have been assessed on a consistent basis using an up to date 
modelling framework. 
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9.2 Study Results 

Available Capacity Analysis 

9.2.1 The 2026 Reference Case shows that each development option under consideration has a 
number of key junctions at or close to saturation within its vicinity and likely ‘sphere of 
influence’, prior to implementation. No discernible differences were noted in the size or 
magnitude or available capacity for any of the options within the 2026 Reference Case. 

9.2.2 Indeed, this Reference Case forecasts that without significant and further infrastructure 
enhancements, most of the key radial and orbital routes into Loughborough are likely to be 
at, or approaching operational capacity by this time. This worst case scenario could be 
avoided if further transport measures were implemented to reduce the background traffic 
growth forecast over the period to 2026. 

9.2.3 Nevertheless, it is important that each development option assessed is capable of being 
mitigated with nationally forecast levels of background traffic growth. This is not only 
because it is not certain that traffic growth in surrounding districts and boroughs would be 
similarly reduced if additional traffic management schemes implemented in Loughborough, 
but also because future transport schemes will not necessarily be in areas primarily 
impacted upon by each of the potential development options, and their impacts will 
therefore still require full mitigation. 

No Mitigation Results 

9.2.4 At an aggregate scale, each development induces a significant reassignment impact through 
the town centre in a no-mitigation scenario. This impact also results with relatively small 
2,000 dwelling options, although the impact is proportionately greater with the larger 
developments tested.  

9.2.5 This indicates that substantial parts of Loughborough, and in particular Epinal Way, are 
forecast to be at or exceeding operational capacity by 2026, and that without mitigation, 
existing traffic is forced to re-route in order to accommodate additional flows, creating 
comparatively large travel time disbenefits for the town. 

9.2.6 In terms of development induced congestion, the results show that the West Loughborough 
Option induces the lowest level of congestion in the AM peak, and third lowest in the PM 
peak, without mitigation. The Cotes Large Option performs worst in each peak, although it is 
also the largest development option. For reverse reasons, the South and South-west Options 
have low levels of development induced congestion, by comparison. 

9.2.7 The standardised results, which are more representative and are directly comparable, show 
that the West Loughborough option induces the lowest level of congestion across both the 
AM and PM peaks. It therefore has the lowest level of congestion that requires mitigation, 
and in the AM peak in particular, the difference between the other options is significant. The 
Cotes Large and South-west Options perform the least well on a congestion basis, without 
mitigation, with both promoting approximately twice the level of congestion per dwelling 
compared to the West Option in each peak. 

9.2.8 Although the Cotes and South & South-west options were similar in aggregate congestion 
terms, when standardised, the South & South-west option performs slightly better than the 
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Cotes Option across both peaks as it is a slightly larger development. 

9.2.9 However, as the Cotes development gets larger, so the impact per dwelling increases, with 
the impact of the larger development being to induce 10-15% more congestion per house 
than the smaller Cotes option. 

9.2.10 The same pattern also holds in terms of the total level of travel time predicted by the model 
across the Loughborough area. 

Non- Highway Mitigation Conclusions 

9.2.11 Values of induced congestion for each development option are reduced with the non-highway 
mitigation in place. In comparative terms, the West Loughborough Option has the lowest 
levels of induced congestion in the AM peak and PM peaks, both in aggregate terms and on a 
per dwelling basis. The Cotes Large Option performs least well in both aggregate and per 
dwelling terms. The SSW Option produces slightly lower levels of congestion than the Cotes 
Option, when standardised but the difference is not significant.  

9.2.12 The non-highway mitigation leads to a 20% reduction in congestion levels for the Cotes 
Option when compared to the no-mitigation scenario, a 29% reduction for the Western 
Option, and 13% for the SSW Option. The SSW percentage mitigated is relatively small 
compared to the other options as the option is already well served by existing bus routes and 
corridor along the A6. Equally, although a higher level of percentage mitigation is achieved 
for the western site, the mitigation package is more expensive than other options. 

9.2.13 A very similar pattern and magnitude of mitigation also holds in terms of total levels of travel 
times forecast by the model at the Loughborough scale. Each scenario results in level of 
percentage mitigation of 20-30% in terms of total forecast highway travel time, with the 
lowest value associated with the SSW option. This is because the southern element of it in 
particular is already well provisioned for in public transport terms.  

9.2.14 Whilst P&R is an important part of the overall non-highway mitigation package, care is 
required in terms of the cost-effectiveness of its implementation. Overall the model forecasts 
that, in comparison to other urban locations such as Leicester, there is likely to be a limited 
patronage levels for the majority of the park and ride sites tested. As a result, many of 
these sites are also unlikely to be sustainable from a commercial point of view given that the 
patronage figures are reported hourly on the basis of a ten minute frequency.  

9.2.15 The only site that is likely to provide an adequate level of patronage on its own is the 
southern A6 park and ride site. The site is also enhanced by existing bus-priority along the 
A6, as well as the fact that is already along the route of a number of major bus routes- 
particularly the 127- and this service could form the basis of the P&R service at limited 
expense when compared to dedicated services. 

9.2.16 However, linking across town from the development option park and ride with the southern 
park and ride site is likely to enhance commercial viability, not only because of the additional 
patronage, but also because these bus services are required as part of the development 
option mitigation package anyway. Whilst the net increase in passengers is relatively small, 
this may further increase the attractiveness of services already provided in order to serve 
each development option. 

9.2.17 However, a full set of dedicated P&R services for the town, covering each main corridor is 
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therefore unlikely to be financially sustainable or realistically viable. 

9.2.18 Each element of this analysis has been based on the premise that each of the SUE’s is 
required to planned so that the sustainable transport measures are in place from the outset 
of development, including bus and park and ride routes, so that travel and mode habits are 
formed with the full complement of non-highway alternative in place from the starting date 
of the development. 

9.2.19 With lagged responses to the introduction of new public transport and park and ride 
schemes, it is unlikely that the same levels of non-highway mitigation would otherwise be 
achieved. 

Highway Mitigation Conclusions 

Cotes Options 

9.2.20 With Cotes at 4,200 dwellings, the full outer, partially dualled EDR is shown to fully mitigate 
the development, and provide a wider net benefit to the town (130% mitigation). This is not 
the case were only a single lane to be provided on the A6-A60 section of the road by 2026.  

9.2.21 Travel time mitigation for the scenario, which is more basic indicator in development terms, 
but which also helps highlight wider benefits to the town as part of the scheme is 130%. 
This implies a wider benefit brought to the town, i.e. with travel times significantly lower 
than within the Reference Case without the development. 

9.2.22 However, the Cotes 4,200 Option is not fully mitigated by a partial EDR based on either and 
inner or outer route, even when including Epinal Way enhancements and further capacity 
enhancements along both Meadow Lane and the A60. As presently configured, and without 
further improvements to a number of surrounding junctions and routes, the scheme delivers 
no net benefit to the town compared to the Reference Case, in either travel time or 
congestion terms. 

9.2.23 With the partial inner EDR, improvements to Epinal Way, the A60 and Meadow Lane are all 
required in order to bring the level of percentage mitigation closer to the target of 100%. A 
full inner route also requires further substantial junction improvements and dualling of the 
section between the A6 and A60 in order to achieve full mitigation (and provide a realistic 
net benefit to the town through the scheme). These are indicated on Figures 6.12 and 6.13, 
and include in particular: 
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Route Capacity Enhancement 
Required 

A60 22% 

Stanford Lane 200% 

Meadow Lane 85% 

Belton Road W 60% 

Belton Road 40% 

A6 Derby Road (near Warwick Way Roundabout) 47% 

Bishop Meadow Road 200% 

Warwick Way 60% 

A6 Derby Road (near Hathern) 25% 

9.2.24 These schemes and improvements are therefore proposed as additional elements to the 
mitigation package for a partial EDR with Cotes at 4,200, in order to make it a viable 
proposition in development mitigation terms. 

9.2.25 However, a larger Cotes Option of 8,000 dwellings is not fully mitigated in congestion terms 
by either a full or a partial inner or outer EDR, even partially dualled between the case of the 
inner route, or dualled between the A6 South and the Dishley Industrial Estate in the case of 
the full outer EDR. The percentage mitigation achieved is 87% in terms of both congestion 
and travel times for the full outer EDR, and 40% for the partial inner EDR. 

9.2.26 Although a dual link beyond Meadow Lane to Dishley is incorporated as part of the Outer 
EDR package, mitigation falls for the Cotes Option to below 100%, as access to and from the 
EDR only by the A60 and Meadow Lane creates significant localised congestion and limited 
opportunities for traffic dispersion.  

9.2.27 At this scale of development therefore, any net benefit to the town of the full outer EDR is 
more than taken up by development induced congestion and traffic. The analysis tends to 
suggest a limit in terms of the effectiveness of the full outer EDR package of approximately 
6,000- 7,000 dwellings plus employment at the Cotes site, prior to substantial elements of 
the links becoming congested, and wider benefits to the town being eroded.  

9.2.28 The requirements for a dual link on the section of the EDR between the A6 and the A60 for 
the smaller Cotes Option, and to the present Dishley Industrial Estate for a larger Cotes 
Option represent an important conclusion; one not previously established from modelling 
work. This is considered to result from the facts that: 

 The previous highway model was not validated to relevant DMRB and DfT criteria in 
the vicinity of the Cotes development and EDR area of impact; 
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 The eastern side of the model was outside the RSI cordon when the model was built 
and therefore a number of trips between Hoton and Barrow were not modelled. As a 
result, previous transfer of background traffic onto the EDR was underestimated; 

 Analysis at an AADT level fails to highlight key pressures and usage of the link in AM 
and PM peaks specifically; and, 

 Previous models have not included background traffic growth to 2026, which again 
underestimates background traffic transfer to the EDR. 

SSW Option 

9.2.29 The SSW Option is 59% mitigated by a partial WDR link between Woodthorpe and Snell's 
Nook Lane, bypassing Nanpantan, when tested in conjunction with a number of supporting 
schemes. However, the percentage mitigation increases to 80% if directly connected to the 
A6 junction, including a bridge over the railway and junction upgrade.  

9.2.30 A continuous and full Western distributor road for the SSW option creates both aggregate 
travel time and development congestion mitigation of 111%, which therefore creates wider 
benefits for the town. All traffic may be accommodated by a single lane link (although the 
southern part and section along the current Snell's Nook Lane) would be close to capacity. 
Significant junction enhancements would be required at the A6 (north and south) as well as 
at the A512 and, most likely, at the M1 junction 23. A bridge over the railway would also be 
required, as well as a route which avoided environmental sensitivities associated with the 
Outwoods area. 

9.2.31 However, the mitigation package for the SSW Option has more limited impacts in terms of 
reducing congestion issues on the eastern side of the town, when compared to the EDDR 
results presented previously. Of particular importance are the A60/ Station Approach and 
Ratcliffe Road/ Belton Road junctions, and whilst these do not substantially deteriorate with 
the development options and mitigation package in place, localised capacity enhancements 
would assist in terms of delivering wider benefits to the town. 

9.2.32 However, it is not only the level of percentage mitigation achieved which matters, but also 
the cost-effectiveness of achieving mitigation of the developments. As a result, it is the cost-
benefit ratios which are likely to be more important in terms of comparing the development 
options. This is particularly the case where additional and outside funding sources are likely 
to be required in order to deliver the mitigation schemes which cannot be afforded by 
developer contributions alone.  

9.2.33 Schemes with low value for money (in DfT or other terms) are therefore likely to be difficult 
to proceed with in terms of funding at a later point in time. As a result, highly cost-effective 
mitigation packages also have less inherent risk in terms of overall deliverability, as detailed 
in section 8. 

9.2.34 Moreover, any cost-savings may also provide a number of complementary schemes in other 
parts of the town in order to ensure a high degree of equity in terms of the transport 
benefits provided by the mitigation package for the town as a whole.  
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West Option 

9.2.35 The West Loughborough Option at 3,500 dwellings is fully mitigated in congestion terms 
(126%) by a link between Nanpantan Road and the A6, directly connecting at a single, 
major junction on the A512. This also includes dualling of the A6 to/ from Bishop Meadow, 
and the stretch of road on the A512 to the M1, as well as a bypass avoiding Nanpantan 
cross-roads. As with the EDR schemes, small improvements of 5-10% at junctions along 
Epinal Way have also been included, as well as at the A6 Dishley roundabout.  

9.2.36 Wider benefits in terms of reduced rat-running through Thorpe Acre are particularly noted, 
as well as improvements in congestion along parts of Epinal Way and Ashby Road. 
Aggregate travel time benefits to the town however are only 93% due to deterioration along 
Nanpantan Road/ Forest Road in particular.  

9.2.37 Given the fact that the SSW development is fully mitigated and provides an overall net 
benefit with its mitigation package when the full WDR mitigation package is included, and 
that the West Option is fully mitigated, but without significant wider benefits to the town by 
its mitigation package, a combined scenario of both options has been tested, which would 
provide a total of 8,500 dwellings and 40ha of employment. 

SSWW Option 

9.2.38 The combined SSW and West options (SSWW option) achieve an overall level of mitigation 
of 114% with the full WDR highway and non-highway mitigation package. This larger 
development option has also been tested with a number of route variants, each of which 
also achieves full mitigation between 105-114%. 

9.2.39 The level of mitigation achieved is greater than that for Cotes Large option with full EDR 
package and supporting measures, albeit with a larger development size, although both 
developments would require sections of their respective distributor roads to be dualled. A 
slightly enlarged Cotes Large Option based on 8,500 dwellings and 40ha of employment (as 
tested for the SSWW option) results in 80% mitigation for the full outer EDR package as a 
direct comparison against the level of mitigation achieved for the SSWW option.  

9.2.40 However, the mitigation package for the SSWW Option has more limited impacts in terms of 
reducing congestion issues on the eastern side of the town, and therefore a number of 
localised capacity enhancements are recommended as part of the scheme in order to provide 
a further enhancement to the wider benefits for the town as a whole. 

9.3 Overall Mitigation and Cost Effectiveness Conclusions 

9.3.1 The model analysis and option testing analysed within this report does in many ways support 
the findings from previous studies. Importantly, each study shows that Loughborough, in the 
absence of further transport measures to tackle background traffic growth, especially by 
2026 is highly congested on most of its key radial and orbital routes, and that any 
development in the town is only realistically accommodated by diverting existing traffic onto 
other routes, creating relatively high levels of disbenefit. 

9.3.2 However, the mitigation results of the individual developments do suggest a change in the 
relative ranking of the development options when compared to previous analysis undertaken 
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between 2006- 2007. 

9.3.3 The main reasons for the differences between the modelling results obtained here from those 
previously undertaken by Leicestershire County Council include: 

 Enhanced validation of the model in the vicinity of the development options (including 
greater traffic levels on the eastern side in the base model as a result of previously 
being outside the RSI boundaries); 

 Future year traffic growth to 2026 is incorporated into the models, which results in 
greater utilisation of all distributor road options as both congestion to the east 
increases (around Belton Road/ Radcliffe Road/A60), as well as increasing congestion 
to the west, (which is seen in terms of increased rat-running and congestion through 
Thorpe Acre and Shelthorpe in particular); 

 AM and PM peak results are explicitly analysed and reported. Analysis is not 
aggregated at an AADT level, which is compromised because of large levels of spare 
capacity in the off-peak periods; 

 Whilst flows and travel times are utilised as background indicators of benefit to the 
town, the development induced congestion indicators are a more powerful assessment 
tool in determining the benefit of schemes because the capacity of new and existing 
roads is also taken into consideration; 

 The western distributor road scheme is coded as a continuous link, without 'dog-legs' 
and only one major junction crossing with the A512; 

 All schemes are coded with improvements to Epinal Way, including capacity 
enhancements of 5-10% rather than being scheme dependent, but also wider schemes 
have not formed part of previous testing as the direct impacts of the development 
have not been graphically analysed and interpreted. This has led to scheme 
recommendations to dualling parts of the A6, A512 and Dishley A6 and Station 
Approach/ Radcliffe Road and Belton Road junction upgrades also being included as 
part of the scheme;  

 The full multi-modal impact of the highway schemes and combined packages are taken 
into account for each forecast run; and, 

 Full economic cost-benefit analysis of all schemes (and their components) has been 
undertaken comparatively between the options, rather than only for selected 
developments or schemes that comprise its mitigation. 

9.3.4 In terms of the magnitude of benefits to Loughborough, the results do show that the full 
EDR with the Cotes Large 8,000 dwelling option produces, in aggregate terms, the largest 
level of benefit. The Cotes Option at 4,200 dwellings with a full EDR also performs highly, 
but only with a full EDR.  

9.3.5 The 4,200 dwelling Cotes Option with a partial EDR, even with improvements along the A60 
and Meadow Lane, produces the lowest level of user benefits. This is due to the high number 
of over-capacity junctions which result from the scheme placing additional traffic through 
already congested junctions around the Eastern Gateway and Belton Road. Without further, 
and substantial, increases in capacity along Belton Road, Meadow Lane, Stanford, Belton 
Road West and the A6, the scheme is unlikely to approach 100% mitigation, or achieve high 
levels of cost-effectiveness.  
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9.3.6 The SSWW Option has a very similar level of benefits compared to the Cotes Large and full 
EDR mitigation package at a Loughborough scale. However, the capital costs associated with 
the EDR package for the Cotes development are high in comparison to other options. 

9.3.7 The overall cost per dwelling of mitigation package is therefore lowest for the combined SSW 
option, which has a per dwelling mitigation cost of £6,600. The SSWW and Western Options 
also perform similarly in terms of cost-effectiveness when compared with £26,261 for a 
Cotes Option which achieves a similar level of mitigation.  

 

Option Total Cost (£m) Total Cost per 
Household £ (exc. 
developer funding) 

% Mitigation 
Achieved 

Cotes- Full Outer 
EDR 

110.3 26,261 130% 

Cotes- Partial 
Inner EDR 

59.3 14,119 41% 

Cotes- Full Inner 
EDR 

88.3 21,023 56% 

Cotes Large- Full 
Outer EDR 

134.4 16,800 87% 

SSW- Partial WDR 33.0 6,600 80% 

West- Partial WDR 33.7 9,628 126% 

SSWW- Full WDR 65.2 7,670 114% 

 

9.3.8 The size of the cost difference in terms of mitigating the development options is highly 
significant, with costs required to be over two and a half times as much than forecast within 
this report, for the eastern side to become as cost effective in transport mitigation terms. 

9.3.9 As a result, even if developer contributions towards the Western Distributor Roads were not 
forthcoming, the Western, the South Western and the combined options thereof, are still 
forecast to provide a greater benefit-cost ratio than the best-performing eastern mitigation 
packages for the town, as well as providing full mitigation in transport terms to the 
developments themselves. 

9.3.10 It is important to note that this does not guarantee any level of future funding over and 
above a level of developer contribution. However, the more cost-effective development and 
mitigation scenarios do provide a more likely route towards obtaining future transport 
improvements for Loughborough as a whole. 
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	2.1.7 The Regional Transport Strategy further develops this point, arguing that modal split targets for each development are more robust indicators of success given that they are easier to monitor, have greater longevity, and are more readily transparent before and after the potential introduction of each development. A flexible multi-modal modelling approach, as utilised in this study, is equally aligned with the monitoring process, so that the impacts of any failure in delivering any of the appraised multi-modal mitigation options may be planned for prior to completion of the development.
	2.1.8 The methodology adopted for each Transport Assessment is based upon a four-stage process:

	2.2 Multi-Modal Model Development
	2.2.1 A Loughborough Multi-Modal Model has been specifically developed and utilised for the appraisal of the Loughborough development options as outlined in the previous section. The model is based on the Loughborough Traffic Model, as utilised by Scott Wilson and Leicestershire County Council for the Loughborough Inner Relief Road major scheme bid. The highway model is in TRIPS format, with a 2005 base year, and models the AM and PM peaks (8am-9am and 5pm-6pm respectively).
	2.2.2 A public transport assignment model has been developed in PT TRIPS using the highway network base as a starting point, with the model including all AM and PM peak bus and train services stopping within Loughborough. Table 2.1 shows a list of the bus services incorporated into the model.
	2.2.3 Counts of public transport patronage, and passenger boardings and alightings have been obtained from the bus operators, including Kinchbus, Arriva and Trent Barton. Total boarding and alightings at the rail station have been sourced from Network Rail patronage statistics, whilst Leicestershire County Council have provided a series of bus stops counts for all services and time periods at each of the main bus stops within the town centre, rail station and the university. Journey times have been obtained from timetable data and have been incorporated into the model. Frequencies referred to in this report are for services generally operating during the peak hours on Mondays to Saturdays. All model inputs have been checked with Charnwood Borough Council prior to incorporation.
	2.2.4 The multi-modal model has also been developed in TRIPS/ CUBE and essentially consists of three main parts. The first element skims generalised costs for each mode, which are then run through the second stage which is a calibrated incremental logit model developed from base year levels of demand. A logit model, in simple terms, takes the cost skims and allocates a proportion of overall demand between two zones as a function of the difference in generalised cost between the two modes. This gives forecast levels of demand for each mode; car, bus, rail and park and ride depending of the network and demand changes that have occurred from the validated base (2005) starting position.
	2.2.5 The benefits of a multi-modal model approach for development assessments, include the facts that it:

	2.3 Multi-Modal Model Validation
	2.3.1 The validation procedures and results for the multi-modal model, including its respective highway and the public transport models are detailed in Appendix A. The appendix explains DfT and WebTAG requirements in terms of model validation, as well as how the models match each of these requirements.
	2.3.2 All stakeholders have discussed the validation results obtained from the model, the revisions made to it, and the overall levels of validation that have resulted from its development. Stakeholders have included Leicestershire County Council, the Highways Agency, and Charnwood Borough Council.
	2.3.3 The model has also been independently audited by both ATKINS (on behalf of GOEM and the DFT) and AECOM (on behalf of the Highways Agency), and their comments have been incorporated into the modelling process, but are also included within the model validation report in Appendix A.   
	2.3.4 However, the most salient points of the model development and validation process are:
	2.3.5 Whilst the previous model validated at an aggregate scale (78-86% of counts for the AM and PM peaks and 88% screenlines), validation in the vicinity of the developments options was typically poor, not meeting relevant model validation criteria of 85%. Only 59- 63% of counts in the vicinity of development options within the previous highway model validated to required standards.
	Whilst this may be regarded as little concern for schemes in Central Loughborough for which the model was designed, the ability of the previous highway model to predict the congestion impacts of developments is seriously undermined when flows are up to 300 vehicles too low within the base case model in their vicinity.
	2.3.6 Validation of the previous highway model in the vicinity of the Cotes option was particularly poor, with flows systematically too low. The cause of this has been confirmed with Leicestershire County Council and results from the area not being within the cordon of original RSI’s from which the model was developed. As a result, traffic has been synthesised within this area of the model in order to match observed traffic flows in the area, with individual route distributions developed from select link analyses.
	2.3.7 Junction and link capacities have been confirmed as generally valid, with no major alterations undertaken. However, significant changes have been made to parts of the A60 corridor, in the vicinity north of Cotes where capacities were previously unduly low.
	2.3.8 The model has been revalidated after the application of these updates, and as the central part of the model has not been affected (as global matrix estimation or similar processes have not been applied) overall aggregate validation of the model is also improved. The revised highway model validation shows that (83-94% of counts are validated, with 94% of screenlines also validated). Three counts in the PM peak only marginally miss the required validation thresholds by under 30 vehicles per hour; otherwise 90% would also therefore be achieved.
	2.3.9 In summary, therefore, DMRB and DfT validation criteria are met, or exceeded, in the vicinity of each development option, and the model is therefore a robust tool for development option appraisal and testing.
	2.3.10 Counts of public transport patronage, passenger boardings and alightings have been obtained from the bus operators, Network Rail and Leicestershire County Council.
	2.3.11 In total, 95% of bus routes validate during AM and PM peaks in terms of passenger boardings at a route level.
	2.3.12 100% of central bus stops validate for passenger boarding and alighting during AM peak and 90% of central bus stops validate during the PM peak.
	2.3.13 100% validation has been achieved for total of boardings and alightings for specific services at central bus stops for both the AM and PM peaks.
	2.3.14 The validation statistics for both highway and public transport networks show that the model is validated to the required standards as set by the DfT and TAG, and can be reliably used for future year forecasting and assessments.
	2.3.15 The highway validation results show that the model has an improved level of validation than before, especially in the area relating to the proposed distributor roads to the east and the west, and the new developments. Model validation in the areas of future development and proposed mitigation schemes now meets and exceeds DfT criteria, which previously was not the case.
	2.3.16 The public transport validation results show that the model is validated across all the criteria set out by TAG, including network and service validation, assignment validation and trip matrix validation.
	2.3.17 As a result, the multi-modal model is considered suitable for the purposes of development and mitigation testing within and around Loughborough. 
	1.1.1  

	2.4 Overall Methodology
	2.4.1 The approach and modelling methodology detailed above is able to provide objective and consistently derived transport assessments for each of the development options, which incorporate the following requirements and best practice:
	2.4.2 Robust and comparative analysis has been the key determinate of the overall methodology outlined within this chapter, and adopted within the overall study. 
	2.4.3 MVA Consultancy has also undertaken a significant amount of stakeholder interaction with ATKINS, AECOM, Charnwood Borough Council, Leicestershire County Council, and the Highways Agency in terms of developing and applying the methodology adopted. Each has been involved in, and has agreed to, the modelling methodology adopted.
	1.1.1  


	3 Reference Case Results
	3.1 Introduction
	3.1.1 This section presents the results of the 2026 Reference Case developed for the study, and represents the scenario against which each of the development options are compared. This contains detailed land-use and site specific growth beyond 2010, as well as committed network enhancements in the Loughborough area.
	3.1.2 The Reference case is developed from the validated 2005 base year multi-modal model, as described in the previous section.

	3.2 Reference Case Development for 2026
	3.2.1 A 2026 forecast year has been created within the Loughborough Transport Model. Utilisation of a 2026 forecast year is important in terms of the overall transport assessments and strategy recommendations as each option must be assessed in terms of a ‘worst case’ scenario, which incorporates the full development impacts, including background traffic growth up to a time horizon when the development options will be fully complete and occupied. Previous developments tests undertaken using the Loughborough Traffic model did not consider growth beyond 2010.
	3.2.2 In order to derive a 2026 Reference Case year, standard modelling conventions have been followed, which include:
	3.2.3 As only known or committed  transport improvements have at this stage been implemented within the model for 2026, this worst case scenario is only therefore likely to result  if there are no further interventions e.g. to manage travel demand or improve transport provision in the town over and above schemes already outlined.
	3.2.4 Overall levels of predicted growth up to 2026 are shown in Table 3.1, which are derived from the TEMPRO database. This represents an average for the Loughborough area. The growth levels have also been run through the variable demand model for Loughborough (VDM), which essentially represents an own-cost elasticity based model calibrated and developed for the Inner Relief Road scheme. This reduces demand within the Loughborough area in line with increases in congestion, which lead to people either changing their destination, the time of day they choose to travel (termed ‘peak spreading’), their mode, or the frequency of which they travel to Loughborough in the first place.
	3.2.5 Table 3.1 shows the ‘congestion constrained’ level of growth output from the calibrated variable demand model is approximately 3% lower than the TEMPRO unconstrained scenario. However, if TEMPRO targets and projections for housing and employment (which are broadly linked to the RSS targets and trip data from the National Transport Model) are not met, then clearly traffic growth for Loughborough will also be correspondingly reduced from the levels of growth forecast from the most likely scenario in Table 3.1.
	 
	AM Peak
	PM Peak
	AM Peak
	PM Peak
	2005
	18,073
	17,743
	18,073
	17,743
	2026
	22,865
	22,958
	22,620
	22,584
	% Growth
	27%
	29%
	24%
	27%
	3.2.6 When assigned to the network, this constrained level of traffic growth results in increased levels of traffic flow within Loughborough, as shown in Figure 3.1 for the AM peak. Links indicated in green represent increases in flow with the size of line and depth of color indicating larger increases in flow. The lightest green colour represents a change of less than 20 vehicles, whilst the darkest represents increases of over 200 vehicles per hour by 2026.
	3.2.7 It may be seen that whilst locational specific growth is noted around Dishley Grange and south of Loughborough, traffic growth is generally widespread on the key radial and orbital routes within each quadrant of Loughborough. Most experience growth of over 200 vehicles per hour, although traffic growth in the town centre, in part due to the Inner Relief Road, is less noted. However, the general pattern of traffic increase is also supported by forecast growth in neighbouring districts and boroughs, as well as organic growth within Loughborough itself.
	3.2.8 A very similar pattern to the AM peak flow increases noted in Figure 3.1 is observed for the PM peak.
	3.2.9 Checks of the Reference Case outcomes for 2026 have been made with both Charnwood Borough Council and Leicestershire County Council in order to ensure that the scenario appears robust and passes a number of common-sense checks in terms of future year application
	3.2.10 . 
	 

	3.3 Testing of the Science Park to the West of Loughborough
	3.3.1 The Science Park is proposed next to Loughborough University, to the west of Loughborough, and whilst included within the Reference Case against which each of the developments are compared, is also assessed separately at the request of Charnwood Borough Council within this section.
	3.3.2 The main access road for the option is A512, which links with the M1 via junction 23, although access is also provided onto Snell’s Nook Lane. The A512 is a high frequency bus corridor served by the following services:
	3.3.3 Currently, approximately 25% of the option lies within 400m of a bus stop on the current path of at least one bus route. There is a cycle route between Loughborough and Shepshed on the north side of the A512 to Epinal Way and a shorter section on the south side in the vicinity of the University. These routes link into the town's wider network.
	3.3.4 The flow change induced by the Science Park is shown in Figure 3.2. Links indicated in green represent increases in flow with the size of line and depth of color indicating larger increases in flow. The lightest green colour represents a change of less than 20 vehicles, whilst the darkest represents increases of over 200 vehicles by 2026. Similarly, the lightest blue represents a reduction of less than 20 pcu’s.
	3.3.5 It may be seen that the largest flow increases are forecast to be along the A512, Nanpantan Road and Snell’s Nook Lane, as might be expected. Links through Thorpe Acre and to the North of Epinal Way are also forecast to increase in traffic flow, although no additional increase is forecast along Epinal Way. This is primarily because of increased rat-running through neighbouring areas such as Shelthorpe and Thorpe Acre as Epinal Way is already close to capacity. 

	1.1  
	1.1  
	3.4 Congestion in 2026 Reference Case
	3.4.1 Overall levels of congestion within this 2026 Reference Case provide and indicator of ‘available capacity’ in the vicinity of each of the development options. It is emphasised that the levels of congestion presented within the diagrams represent a ‘worst-case’ scenario, primarily because future schemes beyond those committed beyond 2012 are not included within this scenario because the nature and types of scheme likely to be implemented at this point in time are not known. However the implementation of other measures to manage travel demand and improve transport provision could lead to lower levels of congestion than those suggested by this worst case scenario.
	3.4.2 However, it is important to ensure that the developments are fully mitigated in such a situation, because it is unknown at this stage if any future major schemes will be progressed over and above those already committed, and also because the Reference Case presents the likely traffic situation in Loughborough by the time these developments would be complete. Assessment of background traffic for a ‘post-development’ year of 2026 has not previously been considered within studies undertaken by LCC.
	3.4.3 The forecast levels of congestion for 2026 are shown in Figure 3.3 for the AM Peak and Figure 3.4 for the PM peak. 
	3.4.4 The Reference Case Congestion plot in Figure 3.3 is scaled according to the level of volume/capacity along the link and junction approach. Green shows roads that have a volume/capacity ratio of less than 85%, yellow links represent a volume/ capacity ratio of between 85-99% (deemed at or approaching operational capacity), whilst red links indicate links forecast to be over 100% of their absolute capacity.  This colour scheme is utilised throughout the report. 
	3.4.5 Figure 3.3 for the AM peak shows that there are a number of roads and junctions across the Loughborough area, which are forecast to be at or over their operational levels of capacity by 2026. Indeed many of these are already congested and at operational capacity already. These are induced by both background growth within and beyond Loughborough up to 2026, as well as the spatial implications of growth in future years within the Loughborough area, most notably due to the Science Park and Dishley Grange extensions.  The key forecast congestion locations within Loughborough are:
	 
	3.4.6 Figure 3.4 shows that there are similar congestion points within Loughborough within the PM peak, although the movement of traffic and congestion pinch points are typically reversed in directions.
	3.4.7 As a result of this future year analysis, it is clear that there are a number of junctions in the vicinity of each of the development options that are likely to exceed their operational capacity with the development option in place, because even without the development, they are forecast to be at, or approaching, operational capacity. These pinch-points include, for each development:
	3.4.8 For the purposes of the development options analysed within this report, it is only impacts induced by the developments over and above this Reference Case that will be required to be mitigated as this represents the development induced congestion impact.
	3.4.9 However, it should be noted that there may also be instances where the provision of infrastructure is required to ensure that network enhancements can be delivered in practice, irrespective of a development’s congestion impact. One such example, is the provision of bus priority schemes, where additional traffic management or signal/ junction  improvements may be required in order to deliver effective, and highway-neutral, bus priority provision.
	3.4.10 As a result, there are clearly very strong reasons for developing synergy between the development option mitigation proposals and ‘background’ traffic congestion, and these synergies are developed through the sifting of the mitigation proposals developed in Chapter 6. This is particularly the case given the levels of congestion forecast within Loughborough by 2026, and the wider impacts of this on the town in terms of noise, pollution, severance, commercial vitality, as well as the town’s ability to accommodate significant economic growth.
	 

	3.5 Reference Case Conclusions
	3.5.1 Each development appears to have a number of key pinch-points likely to be exceeded, in congestion terms, by the impact of the development option. Each of these is likely to require mitigation, so as to not unduly affect the operation of the highway or public transport networks.
	3.5.2 At this stage, there does not appear to be a substantial difference in terms of number pinch-points surrounding each development option under consideration, although it is the ability of these routes to take additional flow, or where parallel routes exist to create limited levels of capacity through traffic reassignment, which is potentially more important in determining the overall transport impact of the development options. This is examined in the next section.
	3.5.3 This magnitude and pattern of congestion represents the scenario against which each of the development options are compared against. The inclusion of the Science Park within the Reference Case is important so that interactions with the SUE options can be considered and forecast within each of the development option tests. These have not been previously been modelled to any considerable degree, and form the starting point for the no-mitigation results of each development option within the next section.


	4 Development Option Results- No Mitigation
	4.1 Introduction
	4.1.1 This section of the report looks at the impact of introducing the proposed new developments with no mitigation measures in the year 2026.
	4.1.2 This represents a ‘worst-case’ scenario, were the development to be implemented with no additional transport schemes. Whilst this is clearly not realistic in planning terms, the scenario highlights the key areas affected by each of the development options, as well as helping to assist both the determination of the relative magnitude of impacts between the options, and key infrastructure schemes to mitigate their impacts. 

	4.2 Development Option Tests
	4.2.1 For the purposes of development option testing, a number of additions have been made to the multi-modal model. These include:
	4.2.2 The next stage for each of the development option tests involves the derivation of trip rates for each of the constituent land uses of the option. Trip rates have been derived from TRICS 2008(b). For ‘worst case’ assessments, the rates typically exclude the influence of travel plans, mitigation scenarios and high levels of public transport usage to or from the development options. The trip rates utilised for the AM peak are shown in Table 4.1, whilst Table 4.2 shows the PM peak trip rates.
	1.1.1  
	 
	4.2.3 It has been assumed that each area of employment will be comprised of 40% B1 office, 20% B1c high-tech industry and B2 general industry, and 40% B8 warehousing. As trip rates are based on gross floor area rather than actual development area, a typical factor of 50% has been applied in order to convert between the two.
	4.2.4 However, should the composition of the development option be substantially different to the levels and composition between employment and the levels of housing assumed within the assessments undertaken within this report, it will be important to test any revised development options in order to ensure that the development is still mitigated in transport terms.
	4.2.5 Distributions for each of the development options have been derived from neighbouring and adjacent zones of similar land-use type for both residential and employment purposes. Within the Loughborough Model, existing trip distributions have been derived from observed RSI data, and the distribution assumed for each development option also incorporates changed distribution patterns associated with the additional demand and associated future land-use changes in the 2026 Reference Case. Distributions have also been checked with both Charnwood Borough and Leicestershire County Councils in order to ensure forecast trip distributions are in lines with local knowledge of the development areas.
	4.2.6 However, existing distributions do not replicate land-use interaction within the development sites. In order to replicate this, the modelling further assumes that 10% of generated vehicular trips are intra-site trips, linked between the land-uses at the site. This is a conservative assumption for the no-mitigation assessment, and the level of interaction between the land-uses within the site may be substantially higher than this under conditions of simultaneous development planning policy, the rates of building and types of land use  for each of the constituent part of the development options. However, this forms a potential mitigation option, and is tested as such alongside other conventional multi-modal mitigation schemes in later chapters.
	4.2.7 Public transport trip rates are derived from the mode choice model within the Loughborough multi-modal model, with the no mitigation case replicating existing and actual walk/cycle links and distances.
	4.2.8 These processes provide the overall car and public transport demands from each of the development options, which are detailed and analysed for each option in the next section.

	4.3 Format of Results
	4.3.1 The results for each option are laid out in a consistent manner with the following features;
	4.3.2 At the end of the chapter, an established set of key indicators from each proposed option are taken and directly compared between the options; both in terms of the option’s impact on total levels of travel time within the networks, as well as overall levels of congestion, as utilised in the previous South Charnwood Report. 
	4.3.3 Utilisation of the same indicators of performance is important for consistency, but also because the reassignment impact on congestion levels is likely to be large, and this indicator specifically includes this reassignment impact induced by each of the development options.

	4.4  Option 1 – East of Loughborough (Cotes) 4,200 Dwellings and 12ha Employment
	4.4.1 Option 1 is located in the Wolds ward to the east of Loughborough, just north-east of the village of Cotes. The A60 passes through the option, and is the only major access road. The option is served by bus service 8 between Loughborough and Asfordby/ Melton Mowbray, service 99 between Loughborough and Nottingham; and service 27 between Loughborough and Thurmaston, which each run hourly. Service 1 also runs half hourly to Nottingham via Meadow Lane. At present, approximately 30% of the option lies within 400m of a bus stop for at least one of these routes. There are no cycle routes in this area.
	4.4.2 The proposals include 4,200 dwellings and 12 hectares of employment land. 
	4.4.3 Around 19% of the option’s population are forecast to travel within the Wolds. A further 15% and 18% respectively are forecast travel to Nottingham and Leicester, and further beyond. The majority of the remaining residents are forecast travel to and through Loughborough itself, as shown in the assigned distribution plot for the development option in Figure 4.3. The width of the green bandwidth is proportional to the size of the development traffic flow, and trips internal to the development are excluded from this plot.
	4.4.4 Figure 4.4 shows the impact that this additional development traffic has on other traffic already on the network- in other words, the reassignment impact of the development. Blue shows routes where traffic is diverted from (due to more traffic now on the route as a result of the development), whilst green shows routes onto which existing traffic is relocated as a result of the development. The size of the bandwidth is again proportional to the size of the traffic transfer.
	4.4.5 It may be seen that the Cotes development results in existing traffic re-routing from the A60, Meadow Lane and routes down towards Barrow, as well as along Epinal Way. This is due to the increase in congestion associated with the development in these areas. Traffic is relocated onto the M1/A512 and through Thorpe Acre/parts of the A6 as a result, but also potentially most importantly, back along the A6 and through Loughborough Town Centre. In other words, increasing congestion around the periphery of Loughborough as a result of the development is forcing some traffic back through the centre of it, exacerbating previous issues, which schemes such as the Inner Relief Road were designed to mitigate. 
	4.4.6 Figures 4.5 and 4.6 show the congestion impact of the development option for the AM and PM peaks respectively. Links shown in green are those with a forecast volume/capacity (V/C) ratio of less than 85%, i.e. ones below operational capacity. Links shown in yellow have a V/C ratio of between 85% and 99%, indicating they are approaching effective capacity, whilst those in red represent links which have a V/C ratio grater than 100% and therefore exceed absolute capacity.
	4.4.7 This congestion pattern is compared to the Reference Case in Figures 3.3 and 3.4, and changes induced by the development option are circled in purple. Any circled links therefore represent forecast congestion increases as a result of the development, which as a minimum, will require mitigation.
	 

	4.5 Option 2 – East of Loughborough (Cotes) 8,000 Dwellings and 25ha Employment
	4.5.1 Option 2 is located to the east of Loughborough, as with Option 1 just north-east of the village of Cotes, but covers a larger area. 
	4.5.2 The proposals include 8,000 dwellings and 25 hectares of employment land. 
	4.5.3 The trip distribution pattern for the option shown in Figure 4.7 is not substantially different to the smaller sized Cotes option tested above as part of Option 1, although the total level of internal traffic within the option is obviously greater. However, greater use of routes towards Barrow is forecast in a no-mitigation case as the A60/ Meadow Lane accesses on their own do not provide enough capacity for traffic movements to and from Loughborough. 
	4.5.4 As a result, the reassignment impact of the development is also greater, and more widespread, with traffic now also diverted from the A6 and southern parts of Epinal Way, due to the greater ‘sphere of influence’ of the larger development. Existing traffic is relocated onto dualled sections of the A512, as well as onto the southern part of the A6, including through Loughborough Town Centre.
	4.5.5 The congestion plots in Figures 4.9 and 4.10 show that almost all parts of Loughborough is forecast to be at or exceeding operational capacity with the larger Cotes development option and no mitigation. Substantial parts of Barrow, the A6, Meadow Lane, Belton Road, Shelthorpe, Thorpe Acre, Dishley, the A60, and Hathern all have a number of junctions and links which are forecast to exceed capacity in the AM peak. In the PM peak, these congestion issues still predominate, although there are also additional and further congestion issues within the town centre along the Inner Relief Road itself.
	4.5.6 With such a development size and no mitigation, Loughborough and many of its surrounding villages are at effective grid-lock within each main radial and orbital corridor into and out of the town in the respective peak periods.
	1.1.1  
	 

	4.6 Option 3 – South of Loughborough- 2,000 Dwellings
	4.6.1 Option 3 would extend the Loughborough urban area south eastwards towards Quorn. The main access road is onto the A6. The area is served by the 2, 54 and 127 bus services, which all run between Leicester and Loughborough by different routes. Service 2 runs every half-hour, the 54 service runs every hour, and the 127 service runs every 10 minutes. Approximately 30% of the option lies within 400m of a bus stop for at least one of these routes. The local section of National Cycle Route 6 between Loughborough, Quorn and Leicester runs alongside the A6. There is also a cycle route alongside the Epinal Way extension. These routes link into the town's wider network.
	4.6.2 Plans for the option include 2,000 dwellings, but no additional employment at this location.
	4.6.3 The RSI data shows that around 49% of residents are forecast to travel to Loughborough Town Centre, with around 12% of residents travelling within the ward and around 10% travelling to Leicester. This is shown within the trip distribution pattern for the option shown in Figure 4.11. No internal interactions within the development are assumed as no employment facilities exist directly within the site.
	4.6.4 The reassignment impact induced by the South Loughborough development option is shown in Figure 4.12. The reassignment impacts are smaller than other developments, mainly due to the size of the development, although even with 2,000 houses in a no-mitigation case traffic is still reassigned through Loughborough Town Centre, mainly from southern parts of Epinal Way. This is because Epinal Way is effectively at operational capacity within the Reference Case. 
	4.6.5 As a result of both development traffic and traffic reassignment, the congestion plots in Figures 4.13 and 4.14 show that the A6 south of Loughborough is forecast to become further congested. In the AM peak there are congestion impacts through Barrow, at Epinal Way/ Alan Moss Road, and at Belton Road/ Radcliffe Road. Within the PM peak in particular, congestion impacts are also noted within Shelthorpe due to ‘rat-runs’ through neighbouring residential developments.
	4.6.6 However, the number of development induced congestion impacts is relatively low when compared to the other, larger development options.  As a result, it is important to standardise the results by development size, and this is undertaken later in the chapter.
	1.1.1  

	4.7 Option 4 – South West of Loughborough- 3,000 Dwellings and 20ha Employment
	4.7.1 Option 4 would extend the Loughborough urban area south-westwards towards the Outwoods area to the south of Nanpantan. There are currently no major access roads for the option, however for the purpose of the no-mitigation assessment it has been assumed that an access onto Nanpantan Road west of Loughborough would be provided. 
	4.7.2 The area currently has no public transport links, although there are services that run nearby. Services 11 and 12 run every 20 minutes along Valley Road and Belvoir Drive; and service 3 runs every hour along Leconfield Rd and Mardale Rd. The Woodbrook Way cycle route runs from Brook Road to the town centre and the Derwent Way from Nanpantan Rd into the University. These routes link into the town's wider network.
	4.7.3 Approximately 43% of residents within this area are forecast to travel to Loughborough Town Centre. The majority of other trips are to Loughborough more generally, including surrounding employment and education areas as well as Shepshed. 12% of trips destined for Leicester using both the M1 and A6. This is shown within the trip distribution pattern for the option shown in Figure 4.15. 
	4.7.4 The reassignment impact induced by the South-west Loughborough Option is shown in Figure 4.16. The reassignment impacts are smaller than other developments, mainly due to the size of the development, although 3,000 houses in a no-mitigation case still results in reassignment through Loughborough Town Centre. 
	4.7.5 The congestion plots in Figures 4.17 and 4.18 show that the key areas of impact, without mitigation, are along Nanpantan Road, the A512 and Thorpe Hill, Alan Moss Way and along a number of residential routes through Shelthorpe.
	4.7.6 Within the PM peak, congestion impacts are also further spread into the town centre.
	 

	4.8 Option 5- Options 3 and 4 Combined- South & South-west Loughborough (SSW)
	4.8.1 In addition to assessing the impacts of options 3 and 4 individually, a combined run has been carried out, which addresses them as a single option.
	4.8.2 The options are otherwise as stated in the previous two developments, therefore with a combined scale of 5,000 dwellings and 20ha of employment land. The amalgamated trip distribution pattern for the South and South-West Loughborough option is shown in Figure 4.19. Employment and residential interactions within the south-west option and between the sites are explicitly modelled.
	4.8.3 The reassignment impact induced by the SSW development option is shown in Figure 4.20. The primary impact is similar to other developments, with the main impact being to re-route existing traffic off Epinal Way and through the town centre in order to help accommodate the additional development traffic. Local rat-runs through Shelthorpe and neighbouring residential areas are also noted with no-mitigation, as well as the displacement of traffic through Dishley and Belton Road.  
	4.8.4 The congestion plots in Figures 4.21 and 4.22 show that the A6 south of Loughborough is forecast to become further congested. However, the impact on the rest of the town centre is relatively low compared to other options of a similar size, with the Fredrick Street/ Ashby Road junction and the Queens Road/ Nottingham Road experiencing noticeable increases in congestion, as well as parts of Belton Road.
	4.8.5 The main increases in congestion associated with this development option are located along Epinal Way and Nanpantan Road, with traffic reassignment largely being responsible for congestion increases through Thorpe Acre and along the A6 in both peaks. Roads such as Snell’s Nook lane, which are already operating at capacity within the 2026 Reference Case remain so, albeit with a slightly higher level of traffic flow.
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	4.9 Option 6 – West of Loughborough
	4.9.1 Option 6 is located in the Loughborough Dishley and Hathern ward to the west of Loughborough, and east of Shepshed and the M1. Proposals for the option include 4,000 dwellings and 20 hectares of employment land. Access to the option has been assumed to be onto the A6 and Hathern Road to the north, as well as the A512 to the south of the site. 
	4.9.2 The A6 is served by the following bus services:
	4.9.3 The A512 is a high frequency bus corridor served by the following services:
	4.9.4 There are cycle routes between Loughborough and Shepshed alongside the A512, between Hathern and Loughborough alongside the A6 and a section of the National Cycle Route 6 runs between Loughborough and Shepshed across the Thorpe Acre estate. The former Loughborough to Shepshed rail corridor is an offroad cycle route running parallel to Old Ashby Road These routes link into Loughborough's wider network.
	4.9.5 As Figure 4.23 shows, the majority of residents travel to Loughborough and Shepshed town centres and their surrounding areas, with smaller numbers travelling to Leicester (12%), Coalville (7%) and Nottingham (6%), predominantly by the M1 and A6.
	4.9.6 As the Western site is connected onto both the A6 and A512, traffic reassignment impacts are typically much smaller than the other development options. However, reassignment away from Epinal Way, Park Road and Forest Road through the Town Centre is again noted, even with the smaller levels of flow through this area compared to other options of a similar size.
	4.9.7 Given the relatively quick dispersion of traffic between the A6 and A512, the number of development induced congestion locations is small for the Western Option when compared to other options. Figures 4.25 and 4.26 show that  the development only induces the single lane parts of the A512, the A6 towards Hathern, Belton Road, the A512/ Epinal Way junction and parts of Allan Moss Road/ Knighthorpe Road  to be at or over their operational capacity. Minor impacts are noted through Barrow, and through Shelthorpe.
	4.9.8 Compared to the 5,000 dwelling SSW Option and the 4,200 dwelling Cotes Option, it may be seen that the level of development induced congestion for the option across the modelled area is relatively low.
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	4.10 Comparative No Mitigation Analysis
	4.10.1 Whilst the previous sections have detailed the geographical implications of development induced congestion for each of the options, this section takes the overall level of congestion forecast by the models and directly compares it between the options. It is important that the indicator includes the effect of reassignment across the Loughborough area, since this has generally been shown to be an important effect of each of the development options.
	4.10.2 As a result, a distance based V/C indicator is taken, which is computed in the same way as per the North Leicester Charnwood report for consistency purposes. This shows the number of 100 kilometers across Loughborough which have V/C of greater than 85% and greater than 100% respectively. An average is then taken for each peak, which weights each level of congestion according to its magnitude.
	4.10.3 Tables 4.3 and 4.4 show the aggregate number of kilometers (multiplied by 1000) across the Loughborough area, which fall into each congestion band. This does not take the number of dwelling at each site into account.
	4.10.4 At an aggregate scale it may be seen that the West Loughborough Option induces the lowest level of congestion in the AM peak, and third lowest in the PM peak. The Cotes Large Option performs worst in each peak, although it is also the largest development option. For reverse reasons, the south and South-west Options have low levels of development induced congestion, by comparison.
	4.10.5 Standardised results for each option are shown in the final row of each table. These represent the same congestion indicator, but take account of the size of the proposed option. Standardised results are utilised throughout the rest of this report, and are a more representative indicator of the comparative transport impact of each option.
	4.10.6 The standardised results show, that the West Loughborough option induces the lowest level of congestion across both the AM and PM peaks. It therefore has the lowest level of congestion that requires mitigation, and in the AM peak in particular, the difference between the other options is significant. The Cotes Large and South-west Options perform the least well on a congestion basis, without mitigation, with both promoting approximately twice the level of congestion per dwelling compared to the West Option in each peak.
	4.10.7 Although the Cotes and South & South-west Options were similar in aggregate congestion terms, when standardised, the South & South-west Option performs slightly better than the Cotes Option across both peaks as it is a slightly larger development.
	4.10.8 However, as the Cotes development gets larger, so the impact per dwelling increases, with the impact of the larger development being to induce 10-15% more congestion than the smaller Cotes Option.
	4.10.9 The same pattern also holds in terms of the total level of travel time predicted by the model across the Loughborough area.
	4.10.10 Whilst this serves as a useful comparative, ultimately any transport impacts induced by a development can be mitigated, given enough resource. It is usually only the cost of doing so, as well as the impact the mitigation schemes may have on other objectives or audiences, which may prevent mitigation being achieved. 
	4.10.11 The next section therefore takes these no mitigation results, and tests a range of land use, behavioural and multi-modal mitigation options in order to determine the cost-effectiveness of mitigating each option. This is not only just to determine what schemes are required in order to mitigate the development’s congestion impact, but also to determine the comparative cost-effectiveness of the mitigation schemes tested between the options.
	4.10.12  Given the combined size of the South and South-west Option is more comparable to both Cotes and the West Loughborough options, the South-west and South Loughborough combined option (SSW) is taken forward for comparative analysis in terms of the development of a mitigation package for it, as well as for each of the other Cotes and West Loughborough options. 
	4.10.13 The aim of the mitigation packages is therefore to most cost-effectively reduce the level of congestion from that reported within this chapter to a level below the Reference Case, or, in other words, to produce a standardised congestion impact of zero or less. This is also demonstrated by the mitigation package being able to ‘remove’ each of the development induced congestion location marked by a purple circled within each of respective no-mitigation congestion plots.
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	5 Mitigation Strategy Development
	5.1 Policy Background
	5.1.1 Mitigation measures for individual options should be developed in line with the impact of the particular development in question, but should also be in line with local, regional and national policy objectives, and be based upon best guidance. Although the assessment year is beyond the current LTP (and the next round of LTP’s) it is important that the measures developed for mitigating each option are still based upon current priorities and local objectives.
	5.1.2 The Leicestershire Local Transport Plan (LTP2) aims to achieve a transport system meeting requirements for access and economic development in ways which make continuous improvement in sustainability and people’s quality of life. The longer-term strategy sets out five objectives to achieve both aims: providing transport conditions for economic growth, improving access to facilities, reducing transport’s impact on the environment, keeping transport safe, and maintaining and renewing highway assets. These are similar to, and in line with, current transport policy updates in terms of DaSTS, which are likely to strengthened during the next round of LTPs, LTP3.
	5.1.3 Similar objectives are contained within PPG13, and recent guidance on Transport Assessments and EcoTown Appraisal. Underpinning each of these documents is the shared principle of making cycling, walking and public transport modes of choice. In other words, the aim is to ensure transport solutions are sustainable and environmentally through:
	5.1.4 It is against this backdrop that the mitigation packages are required to be developed.
	5.1.5 In order to achieve this, a user hierarchy for the network has been developed and used for the appraisal of the potential mitigation options for each of the option. This is shown in Table 5.1, and is required in order to ensure full potential of multi-modal solutions are investigated, prior to the investigation of highway options.
	5.1.6 An iterative process utilising this user hierarchy has been undertaken for each option in order to assess the impact of the mitigation option. Walk and cycle schemes, ‘smarter choices’, travel plans, incentives, demand management, and public transport improvements have been considered in turn, with the aim of reducing the traffic impact of the development by the largest, practicable amount, prior to the assessment of the potential impact of (and need for) highway based mitigation solutions.
	5.1.7 Emphasis has also been placed upon the complementarity of the individual measures and packages developed through this process, in order to deliver improved benefits over and above a number of options progressed in isolation, i.e. for existing users as well as new development traffic. 
	5.1.8 The term ‘Smarter Choices’ was developed in order to draw together a broad range of initiatives, which, when considered as a single entity, were previously described under the heading of ‘softer measures’.  They share the common denominators of trying to reduce car-borne trips, whether they be in peak periods or more generally, and encouraging more sustainable means of travel (or in some cases not travelling at all).  Measures which can be incorporated under the heading of Smart Choices include initiatives such as:
	5.1.9 The report, entitled ‘Smarter Choices – Changing the Way We Travel’, resulted in substantially increased awareness throughout the transport community regarding the potential outcomes of such initiatives.  In particular, it was suggested that a ‘high intensity ’ implementation programme could result in:
	5.1.10 Sensitivity testing around a range of values should be an important feature of the modelling approach to Smarter Choices as a complementary measure.  Lower, median and upper bound valuations are presented in Table 5.2.
	5.1.11  However, Smarter Choices by themselves are not a solution; they must be implemented in tandem with an upgrade of walking, cycling and public transport networks to have any significant effect. 
	5.1.12 As a result, it is suggested that a rate of 10% is utilised in urban areas with high public transport densities, although there is scope for potential improvement upon this. For each development option tested within this report, this has been applied to development traffic only, with the cost of implementing ‘smarter choices’ estimated at approximately £38 per household. Further implementation of demand management and smarter choices may therefore be applied to surrounding areas where appropriate, but clearly at additional cost.

	5.2 Land Use Integration, promoting Walking and Cycling
	5.2.1 The base assessments assume that a high quality pedestrian and cycle network is provided within the development to maximise the internal movements that are undertaken using these modes. 
	5.2.2 However, further development of planning policy and alignment of the rates of development between the residential and employment components so as to promote an enhanced level of interaction within the development option, rather than an ad-hoc approach, can further increase levels of internal sustainability over and above that assumed in the no-mitigation case. Spatial proximity of residential and employment units can be masterplanned, in order to reduce external vehicular movements, which should also achieve a balance between the types of residential and employment provision, in terms of their quality and skill levels.
	5.2.3 This interaction effect has been modelled as a 10% reduction in external vehicle movements associated with the option to reflect movements between the residential areas and the employment, retail, education and leisure facilities that are to be provided within the development option. 
	5.2.4 Further mitigation of the external vehicle trips can be achieved by extending the internal cycle and pedestrian networks to existing external facilities such as retail areas and schools. If high quality, secure and direct links are provided people will be more likely to walk for trips up to 2km and cycle for trips up to 5km. This is especially relevant for educational, leisure and employment trips. This is modelled in terms of additional links to and from the development option zones, with an additional 1kph increase in speed to reflect improved ambience for walking and cycling amenities.
	5.2.5 However, few walking and cycling improvements related specifically to the developments being assessed are assumed beyond the respective 2km and 5km boundaries from the option, as this typically represents the geographical limit of their effectiveness in mode choice terms. Nevertheless, subsequent schemes promoted, such as junction upgrades and new highway links are required to be delivered to relevant pedestrian and cycling design standards, and therefore also contribute to wider integration and improvements of walking and cycling networks within the town.
	5.2.6 The financial costs of providing these types of links are difficult to estimate and in general are likely to form part of the overall on-site infrastructure costs. As a result we have not included for these costs in the appraisal.

	5.3 Bus Based Public Transport Provision
	5.3.1 A number of the development options are relatively close to existing bus routes. The public transport patronage effects of these services are reflected in the no-mitigation assessments of each of the options.
	5.3.2 Improving the frequency of service and proportion of an area that has access to buses will increase the level of bus usage associated with a specific option. This can be achieved in a number of ways as follows:
	5.3.3 For each of the options we have assumed that a minimum of a 15 minute frequency of service will be provided and that all parts of the development will be within a 400 metre walk of a bus stop. Bus journey times are taken directly from (and are linked to) the forecast highway journey times within the modelling process, except where bus lanes allow free flow bus speeds to result. The modelled level of service for each of the Loughborough options has been based on an initial assessment of cost-effectiveness of mitigation compared to the number of buses required to obtain a certain level of frequency, the results of which are provided below:
	5.3.4 As public transport patronage has largely been based upon extensions to existing services, it has been assumed that there is available capacity at town centre bus stops to accommodate these additional services. However new kerbside infrastructure is likely to be required.

	5.4 Rail Based Public Transport Provision
	5.4.1 Rail services within Charnwood have been incorporated into the base transport model from which each of the options have been assessed. Modelled public transport trip results therefore include rail from Loughborough and local stations within Charnwood and North Leicester where applicable.
	5.4.2 However, many of the options in and around Loughborough are not located in the vicinity of existing stations, and as such specific mitigation of the developments in terms of rail is limited in scope. Cotes, does however, have a direct bus service, which passes the vicinity of the train station although the forecast level of development trips which interchange at the station and become longer-distance rail trips is forecast to be marginal in mode choice terms.
	5.4.3 It is therefore possible that although parts of an eastern option are apparently closer to the station, the overall option does not offer a significantly better opportunity to achieve a measure of sustainability than a well-connected site in another part of the town. 

	5.5 Park and Ride
	5.5.1 Park and ride options are unlikely to have a significant impact on the travel modes of the people within the identified developments as it has been assumed that a high quality public transport service will be provided for these residents, without the need to drive. 
	5.5.2 However, park and ride will be used by background traffic movements along the adjacent main roads into the town centre, thus reducing the numbers of vehicles accessing the congested routes within the town and providing overall mitigation to the developments’ impacts.
	5.5.3 For the purposes of this study we have assumed that the park and ride options located in close proximity to the development option will be implemented as part of the proposed SUE scheme. In addition, in order to maximise the efficiency of the park and ride buses we have assumed that a pair of options would be implemented with buses running between sites via the town centre. 
	5.5.4 The predicted car park capacity requirement for each of these sites assessed has been derived from the usage in the AM peak combined with a daily profile based on Meynells Gorse in Leicester. Local calibration beyond this has not been possible given the fact there are no pre-existing P&R sites within Loughborough. 
	5.5.5 The cost for the park and ride option has been based on £7,500 per space, which does not include any bus priority costs. However, bus priority will be required as part of each park and ride site, if progressed, and the requirement for this is also set out within the final conclusions. Capital and operating costs are otherwise derived from those recently estimated for the Birstall P&R CIF2 bid in Leicester. 
	5.5.6 Maps showing the non-highway mitigation measures proposed for each option are shown in Figures 5.1 to 5.3.
	5.5.7 New walk and cycle links are shown in orange, new or extensions to existing bus routes are shown in blue, new interchanges with existing services are shown in red. New P&R sites are indicated by red stars.
	5.5.8 Travel planning, smarter choices, and lthe promotion of land-use interaction also forms part of the non-highway mitigation packages, although these are not explicitly shown within the Plans.
	5.5.9 Further walking and cycling schemes are also to be implemented as part of the packages, but these are to be designed into the recommended junction improvements and highway schemes in the next section. 
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	5.6 Highway Schemes
	5.6.1 On a congested highway network, developments of the size proposed in this study are always likely to require a level of highway mitigation to resolve capacity issues not mitigated by the measures to encourage the use of none car modes. The highway schemes should aim to mitigate the direct effects of the development, however in some cases additional knock-on benefits to non development traffic can be derived. The types of highway schemes that could be implemented include:
	5.6.2 From the congestion plots in the previous section, it is clear that there are a number of key junctions that are impacted by each of the development options. Small changes in flow along certain roads within the town can have marked changes on the level of congestion experienced, and the pattern of traffic reassignment, as was demonstrated for each of the options in the previous section.
	5.6.3 This is particularly the case with several Epinal Way junctions, particularly Epinal Way Forest Road and Epinal Way/Park Road, and as a result, each option is tested with improvements to single lane sections of Epinal Way, with (on average) ten percent additional capacity achieved at junctions along it through additional flare lanes, signalisation, potential MOVA installation and lane delineation. Where improvements are not practicable for a particular arm of a junction, either due to a lack of space, or if significant demolition is required, improvements have not been assumed within the modelling. Further, the same set of Epinal Way enhancements are tested for each development option and mitigation package.
	5.6.4 However, as relatively large reassignment impacts were noted for any of the options around Loughborough, this indicates a heavily constrained network, and onto which highway mitigation in the form of a bypass or distributor road is well suited. For each option we have therefore tested a number of scenarios, which include:
	5.6.5 Maps of these schemes are shown, in indicative terms, in Figures 5.4 to 5.7 respectively. New highways are shown in green, improvements to existing roads are shown in red, whilst stars indicate junctions improvements of between 10-20%. Light blue roads or areas indicate potential traffic calming or ‘home-zone’ areas.
	1.1.1  
	5.6.6 
	5.6.7 It should be stressed at this stage that each of these schemes is not necessarily required in order to mitigate the development; rather these are simply options for testing.
	5.6.8 Each of these schemes is assessed in terms of the level of mitigation it affords to each development option, and the results form the basis of the next chapter of the report. Residual congestion analysis is then undertaken within the model, to show either where the remaining development induced congestion is located, or to otherwise confirm that all development induced congestion is mitigated by the package of measures.
	5.6.9 Where other substantial benefits or disbenefits occur as a result of these mitigation packages, such as in terms of the environment or economy, these are highlighted within the overall appraisal summary tables of each option in Chapter Seven.
	5.6.10 At this stage, each route has not been subject to engineering and full environmental appraisal, and has therefore been modelled according to these indicative plans. Minor changes to these routes, or distances travelled, will not substantially affect the utilisation, or mitigation, afforded by the schemes.
	5.6.11 More significant route changes in the form of a number of route variants have also been tested for each development option, as detailed in the next section.
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	6 Development Option Assessments- With Mitigation Measures
	6.1 Introduction
	6.1.1 This section assesses the relative merits of each of the mitigation options presented within the previous section, and reports to what extent each assists in terms of mitigating the transport impacts of the developments identified in Chapter 4.
	6.1.2 The reporting is analysed in two parts, with non-highway mitigation and highway mitigation detailed separately. This approach is adopted in order to show the relative benefits and impacts of the non-highway mitigation measures in comparison to highway packages.

	6.2 Non Highway Mitigation
	6.2.1 As detailed in Chapter 5, non-highway mitigation for each site comprises; additional land-use interaction within the site promoted through planning policy, enhanced walking and cycling links as part of the masterplanning approach for the options, the provision of a number of public transport links and options for each site and with many of these schemes in place, the implementation of a set of demand management and smarter choices programmes in order to generate maximum effectiveness.
	6.2.2 Table 6.1 presents a summary of how effective the non-highway mitigation measures proposed are in terms of improving public transport usage. The units are persons, with the patronage figures detailed being those forecast for the AM peak (8-9am) to and from each of the development options. These include the impacts of mode transfer associated with increased congestion within the town as a result of the development options.
	6.2.3  The non-highway mitigation shows an increase in the levels of public transport usage across the town, as route extensions and new services do not only just benefit the development, but also neighbouring areas along the corridors served. Therefore the mode share for each of the development options is reported as an equivalent mode share, taking this impact into account. 
	6.2.4 At this stage, no additional bus priority has been assumed, although buses from the SSW site and Western option are able to take advantage of existing bus priority along the A6 into Loughborough. 

	6.3 Park and Ride Mitigation
	6.3.1 Previous studies for each of the development options have relied on park and ride sites as important elements of their mitigation strategies. These have typically been forecast on the basis of interception rates of either general background traffic, or for selected origin/ destination pairs served by the park and ride sites. 
	6.3.2 The model has been calibrated utilising the same mode constants as determined from the Meynells Gorse Park and ride site in Leicester, but clearly forecasts patronage from Loughborough calibrated logit curves and cost-skims derived from the Loughborough multi-modal model more generally.
	6.3.3 Four locations have been tested; one on the A60 by the Cotes option, one on the A6 by Woodthorpe, one on the A512 close to the M1 and the final site on the A6 at Dishley. Each site has been tested in turn for each option, but also in combination. The combinations tested were derived from the first round of tests, and include:
	6.3.4 Forecast levels of patronage for each site and combination detailed above, are shown in Table 6.2. These are based upon a town centre catchment area, that includes all destinations and zones within walking distance of the town centre, although the model also allows the choice of interchange onto other routes to other destinations (at the further cost of an interchange and wait time penalty).
	6.3.5 Overall it may be seen that, in comparison to other urban locations such as Leicester, there is forecast to be a limited patronage levels for the majority of the park and ride sites tested. As a result, many of these sites are also unlikely to be sustainable from a commercial point of view given that the patronage figures are reported hourly on the basis of a ten minute frequency. 
	6.3.6 The only site that is likely to provide an adequate level of patronage on its own is the southern A6 park and ride site. The site is also enhanced by existing bus-priority along the A6, as well as the fact that is already along the route of a number of major bus routes- particularly the 127- and this service could form the basis of the P&R service at limited expense when compared to dedicated services.
	6.3.7 A number of sensitivity tests have been conducted in terms of these forecasts. In general, the level of bus priority likely to be required in order to make either the western, northern or eastern sites viable on their own is equivalent to approximately 15 minutes of overall journey time (bearing in mind that wait time is regarded as twice that of journey time). Bus priority where it does not currently exist, as with the southern A6 site,  would therefore have to be very significant (and costly) in order to achieve substantially higher levels of patronage. This would even the case with substantial promotion and a high quality service.
	6.3.8 A full set of dedicated P&R services for the town, covering each main corridor is therefore unlikely to be financially sustainable or realistically viable within Loughborough.
	6.3.9 However, linking across town from the development option park and ride with the southern park and ride site is likely to enhance commercial viability, not only because of the additional patronage, but also because these bus services are required as part of the development option mitigation package anyway. 
	6.3.10 Whilst the net increase in passengers is relatively small, this may further increase the attractiveness of services already provided in order to serve each development option, as well as overall cost-effectiveness of the schemes.
	6.3.11 As a result, a linked P&R route from the development option under consideration to the southern A6 P&R site has been assumed within the mitigation results reported below for each option.
	6.3.12 However, given the relatively limited level of vehicular abstraction at an aggregate level, the level of percentage mitigation achieved is not likely to fall significantly if the P&R schemes were potentially to be replaced by other public transport improvements in the context of the key traffic movements for each development.
	6.3.13 In order to assess the level of mitigation afforded by the above P&R schemes, in combination with the earlier non-highway measures, a comparative analysis of congestion levels is required compared to the development only, no-mitigation scenario from Chapter 4.
	6.3.14 Using the same outputs, it is possible to assess how effective each mitigation method is by analysing the percentage reduction from the no-mitigation results, i.e. how close the package results in a congested position of 0 on a per dwelling basis (which would represent 100% mitigation).
	6.3.15 Anything greater than 100% would mean that the development is mitigated in induced congestion terms, but also that the scheme(s) bring a wider net transport and congestion benefit to the town.
	6.3.16 The results of this percentage mitigation methodology are summarised in Table 6.3.
	6.3.17 It is noted that whilst the values of induced congestion for each development option have been reduced with the non-highway mitigation in place, a similar pattern holds to that of the no-mitigation results. In other words, the West Loughborough Option has the lowest levels of induced congestion in the AM peak and PM peaks, both in aggregate terms and on a per dwelling basis. The Cotes Large Option performs least well in both aggregate and per dwelling terms. The SSW Option produces slightly lower levels of congestion than the Cotes Option, when standardised but the difference is not significant.
	6.3.18 The non-highway mitigation leads to a 20% reduction in congestion levels for the Cotes Option when compared to the no-mitigation scenario, a 29% reduction for the Western Option, and 13% for the SSW Option. The SSW percentage mitigated is relatively small compared to the other options as the Southern Option is already well served by existing bus routes and corridor along the A6, but also because the South-west Option feeds onto Nanpantan Road, which is forecast to be over 85% capacity for the majority of its length. Public transport mitigation alone for the South-west option is not sufficient to alter this level congestion along the route.
	6.3.19 A very similar pattern and magnitude of mitigation also holds in terms of total levels of travel times forecast by the model at the Loughborough scale. Each scenario results in level of percentage mitigation of 20-30% in terms of total forecast highway travel time, with the lowest value associated with the SSW option. 
	6.3.20 However it should be pointed out that although a higher level of percentage mitigation is achieved for the western site, the mitigation package is more expensive than other options.
	6.3.21 Given that values of 100% would indicate full mitigation of the induced congestion impacts, it is clear that the non-highway mitigation is currently only mitigating up to a maximum of one-third of this desired level. As a result, the following plots analyse the forecast residual levels of congestion in order to better ‘target’ these impacts through other schemes, such as junction improvements and highway mitigation.
	6.3.22 These residual congestion plots are shown in Figures 6.4 to 6.11 for each development option respectively. Junctions requiring further mitigation over and above the non-highway mitigation thus far tested are shown with purple circles, and represent congestion impacts that do not occur within the Reference Case.
	6.3.23 In general, given the relatively diffuse nature of smarter choices, walking and cycling schemes and bus improvements, these residual congestion patterns are similar to the no-mitigation impacts noted previously, which showed significant levels of congestion induced by each of the development options. Whilst this might also be expected given the level of mitigation thus far achieved, it also emphasises the need to ensure that the non-highway mitigation proposals taken forward are sufficiently attractive (and are promoted) in order to achieve significant reductions in congestion terms.
	6.3.24 However, it is noted that for the SSW and Western Options there are reductions in congestion along the A512, Ashby Road, and the A6 to the South of Loughborough- promoted by park and ride along as the corridors, as well as orbital bus movements for the west, linking to the science park. The P&R at Cotes does not mitigate the A60 corridor sufficiently for congestion to be relieved to the same extent with the development in place. This is partly due to low patronage levels, but also because the Radcliffe Road/Station Approach/A60 junction is one of the most congested within the town.
	6.3.25 As a result, more substantial mitigation schemes are required in order to achieve transport mitigation of each of the development options.
	 

	6.4 Highway Mitigation
	6.4.1 From the congestion plots on the previous pages, it is clear that there are a number of key junctions that are impacted by each of the developments, and which cannot readily be mitigated by the initial set of non-highway measures. 
	6.4.2 As a result, these locations are where highway mitigation measures are likely to be most cost-effectively focused, in order to both mitigate the development, and provide a wider benefit to the town.

	6.5 Cotes Highway Mitigation Assessments
	6.5.1 For the Cotes Option the relative merits of the following schemes have been tested:
	6.5.2 These schemes are in addition to the masterplan improvements, including an A60 to Meadow Lane link, as well as Cotes bypass link within the site masterplan area itself.
	6.5.3 Each distributor road has been coded in with appropriate local links, curved line distances, and a 40mph road speed. A link capacity of 1,400 vehicles per hour per lane is assumed for each direction, in line with other ‘A’ roads within the model. This is the same for each distributor road and configuration, except the inner eastern route, which due to residential and development constraints is coded at 30mph.
	6.5.4 Junctions at each ‘end’ of each distributor route are also subject to upgrade so as not unduly limit the level of mitigation or usage of the route, where this is either practicable in design flow terms, or where junction upgrades have already been specified as part of a number of schemes, such as at the Loughborough Eastern Gateway and Belton Road junctions as part of the Cotes proposals.
	6.5.5 Each assessment also contains the full complement of non-highway mitigation as contained within the previous section, including; walking/cycling improvements, a dedicated 10 minute frequency bus route to Loughborough, extension of the Sprint service to the Science Park and Dishley Employment extensions, park and ride at the A60 and southern P&R sites, the promotion of land-use interaction at the site, and active ‘Smarter Choices’ promotion with personalised travel planning, marketing and co-ordination.
	6.5.6 The level of congestion mitigation provided by the different highway scenarios tested for the Cotes 4,200 dwelling option is shown below in Table 6.4. The same indicators and format of results are utilised for the Highway mitigation results, as for the non-highway and no-mitigation scenarios.
	6.5.7 It may be seen that the Cotes 4,200 dwelling option is not fully mitigated in either peak by a partial outer EDR which links Epinal Way to the A60 between the development and railway station. The route creates significant through traffic along the A60, which in both directions is already at or close to capacity as a result of the Cotes development. Further, traffic is then forced along Stanford Lane or through Hoton/ Prestwold in order to reach other destinations, which is not only undesirable, but also limits the effectiveness of any development mitigation. This is particularly the case in the PM peak, where the partial outer route, without direct connections to Meadow Lane and towards Dishley, creates more congestion than is actually relived.
	6.5.8 A full single lane outer EDR performs significantly better across both peaks, with the Cotes 4,200 dwelling development being fully mitigated in congestion terms in the AM peak, when Epinal Way and A60 junction enhancements of approximately 10% are provided as part of the scheme. However, this is not the case in the PM peak, particularly due to further congestion along the A60 and Meadow Lane (due to induced traffic along these routes), as well as along the single Lane EDR itself. 
	6.5.9 As a result of these findings, a further model run for the full outer route has been undertaken, which includes dualling of the EDR between the A6 and A60, along with a further capacity upgrade of 20% along both the A60 and along Meadow Lane through Stanford, connecting onto the Eastern Gateway.
	6.5.10 The results for this scenario are shown in Table 6.5, which indicates that the full EDR package with Epinal Way, Meadow Lane, A60 improvements and a partial dual carriageway between the A6 and A60 fully mitigates the Cotes development in congestion terms. Two way flow levels along the full outer EDR are forecast to be between 4,200- 4,700 vehicles per hour on the section of the link between the A6 and A60, with a number of one-way flows between 2,500 and 2,700 vehicles per hour.
	6.5.11 Travel time mitigation for the scenario, which is more basic indicator in development terms, but which also helps highlight wider benefits to the town as part of the scheme is 130%. This implies a wider benefit brought to the town, i.e. with travel times significantly lower than within the Reference Case without the development. 
	6.5.12 However, it is important to note that this wider benefit to the town is negated if only a single lane link is ultimately provided by 2026. This represents an important conclusion; one not previously established from modelling work, and is considered to result from the facts that:
	6.5.13  Table 6.5 also shows the relative performance on the partial inner EDR routes tested. The results show that the Cotes 4,200 dwelling option is not fully mitigated by a partial single lane EDR, even when including Epinal Way enhancements and further capacity enhancements along both Meadow Lane and the A60 are included as part of the package. Mitigation is only just above 40% across both peaks. Whilst the single lane partial inner EDR is close to capacity in the AM peak, flows along it in the PM peak are constrained by congestion along Belton Road, Belton Road West, Meadow Lane, Radcliffe Road/ Meadow Lane and the Eastern Gateway scheme itself.
	6.5.14 As a result, dualling of the partial inner EDR between the A6 and A60 is not as effective, and only enhances the overall level of mitigation achieved across both peaks, to 55% (from 41%).
	6.5.15  As presently configured therefore, and without further improvements to a number of surrounding junctions and routes, the partial inner or partial outer EDR schemes therefore deliver no net benefit to the town compared to the Reference Case, nor provide a sufficient level of development mitigation. 
	6.5.16 Analysis of the residual congestion plots is therefore undertaken to indicate where additional and supporting upgrades are most effectively deployed in terms of a partial EDR route.
	6.5.17 Figures 6.12 and 6.13 show the residual congestion plots for the partial inner EDR highway mitigation package. The plots for the full outer EDR mitigation package are shown in Figures 6.14 and 6.15. 
	6.5.18 Similar to the congestion plots reported earlier in  this report, links shown in green are those with a forecast volume/capacity (V/C) ratio of less than 85%, i.e. ones below operational capacity. Links shown in yellow have a V/C ratio of between 85% and 99%, indicating they are approaching effective capacity, whilst those in red represent links which have a V/C ratio grater than 100% and therefore exceed absolute capacity.
	6.5.19 These plots show new junctions that are over-capacity with the multi-modal mitigation package in place, which were not in the Reference Case. Junctions which remain over-capacity compared to the Reference Case with the mitigation package in place are identified by a purple circle.
	6.5.20 All new road links are illustrated in straight line, diagrammatic form and do not necessarily follow this route in practice. Curved distances, avoiding sensitive environmental and heritage locations have been assumed within the modelling.
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	6.5.21 As can be seen from the residual congestion plots for the partial inner EDR, improvements to Epinal Way, the A60 and Meadow Lane are all required in order to bring the level of percentage mitigation up to a level of 40-50%.  The residual congestion plots for the partial  inner EDR show that further junctions improvements are also required in order to achieve full mitigation, bringing the level of mitigation achieved closer to 100%
	6.5.22 The required junction upgrades are indicated on Figures 6.12 and 6.13, and include, in particular:
	6.5.23 MVA Consultancy has undertaken further analysis of the model outputs in order to determine the levels of additional capacity required at each of these residual congestion locations, with the partial EDR in place. This is shown in Table 6.6. However, it should be borne in mind that these capacity increases are related to providing 100% development mitigation. Even with each of these enhancements, wider benefit to the town, in net terms is likely to be limited.
	6.5.24 These schemes and improvements are therefore proposed as additional elements to the mitigation package for a partial inner EDR, in order to make it a viable proposition in development mitigation terms. However, as mentioned, this does not provide for significant wider benefits for the town more generally.
	6.5.25 Further detail has also been proposed in terms of a potential route for a full inner EDR, utilising a route from Epinal Way to Bishop Meadow Road, via the Eastern Gateway, North Lane, Severn Trent land and Bakewell Road. The scheme also incorporates all the traffic calming and improvement schemes included as part of the partial inner EDR.
	6.5.26 This scheme is assessed in the same percentage mitigation terms, in order to ascertain how well the scheme performs in terms of delivering the required capacity upgrades identified in Table 6.6 as part of a partial EDR route in order to achieve full mitigation. The results are shown in Table 6.7. 
	6.5.27  Minor modifications to this route have been tested, but the results have not shown any particular sensitivity in terms of percentage mitigation achieved with respect to the routing or distance assumed of the northern part of the full inner route. Each results in 64% to 67% mitigation in the AM peak, and 43% to 45% mitigation in the PM peak. 
	6.5.28 Across both peaks the full inner EDR therefore does not mitigate the smaller Cotes Option, but does provide a further 15% in terms of percentage mitigation. This is primarily because the route attracts traffic onto Meadow Lane, creating further congestion along it, and through Stanford, and does little to mitigate issues at the A6/Bishops Meadow Roundabout, or along routes into the town centre beyond the Eastern Gateway.
	6.5.29 Two way flows along the full inner EDR are forecast to be between 3,400 to 3,900 vehicles per hour, depending on the section of the route. The greatest flow levels are between the A6 and A60, and two-way flows approaching 3,900 are very close to the absolute capacity threshold of a single carriageway road for this section. As a result, in order to provide an enhanced level of mitigation and free-flow conditions along the link, a dual section between the A60 and A6 South is likely to be required, particularly if further junctions improvements in the vicinity of Belton Road/ Meadow Lane are proposed which also enhance the overall attractiveness of the route for through-traffic beyond that modelled.
	6.5.30 The residual congestion plots for the full inner EDR are shown in Figures 6.16 and 6.17.
	6.5.31 The plots show that the inner EDR route remains constrained in terms of its overall effectiveness by enhanced congestion at existing junctions along Meadow Lane, Belton Road and Belton Road West, each of which would also require significant further upgrades in the case of a dual carriageway link between the A6 and A60 in order to be closer to 100% development mitigation.
	6.5.32 However, given existing building, residential development, and constraints of the road network within this area, even achieving the required capacity enhancements associated with a single-lane link in Table 6.6 are likely to be very expensive (if practicable), and also require substantial demolition and impacts on existing businesses. They are therefore likely to be heavily constrained from a delivery point of view.
	6.5.33 Further, the range of junction improvements to be implemented for the route essentially represents piecemeal engineering to deliver full mitigation for a particular development, rather than being based on the premise of wider benefits to the town first, which subsequently, and additionally, provided full mitigation to the development when implemented with a small number of additional and complementary schemes.
	6.5.34 Longer term growth potential at Cotes is therefore likely to be better provided through a full outer route which is partially dualled, not only because the smaller development is over 100% mitigated by it (and could therefore potentially accommodate a larger development size in transport terms), but also because the route results in much greater benefits for the town as a whole, albeit at greater cost. Both full EDR routes are also likely to require a Hathern bypass.
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	6.6 Cotes Large Highway Mitigation Assessment
	6.6.1 For the Cotes Large Option, the relative merits of the same set of highway measures as for the smaller Cotes Option have been tested initially. Each contains the same set of non-highway mitigation measures as well. The only difference between the tests therefore is the size of the development itself.
	6.6.2 The level of mitigation afforded by each set of schemes is shown in Table 6.8. Results are presented in the same format for direct comparison.
	6.6.3  Unlike the smaller Cotes option at 4,200 dwellings, the larger Cotes 8,000 option is not fully mitigated in congestion terms by either a full part dualled outer EDR. The results for a partial EDR are also lower than the smaller Cotes Option at 40% mitigation.
	6.6.4 Therefore at this scale of development, any net benefit to the town of the full, part dualled  outer EDR is more than taken up by development induced congestion and traffic. Further, with 8,000 dwellings and associated employment, the part of the outer EDR link between the Meadow Lane and Dishley also has forecast flow levels which may only realistically be accommodated by a dual carriageway link. Two way flows are forecast to be greater than 4,500- 5,000 vehicles per hour along the majority of this section, with one-way flows in excess of 3,000 vehicles per hour. Dualling of this section of the route has therefore also been assumed within the modelling and is included in the above results.
	6.6.5 In terms of an alternative partial EDR route, the modelling shows that slightly higher levels of capacity are required in order to mitigate a Larger Cotes Option when compared to the smaller option tested in the previous section, although the broad principle and network of required junction upgrades is the same as analysed in Table 6.6. However, the implementation of this level of capacity enhancements, as with the smaller Cotes option is likely to be difficult to achieve, particularly in terms of the constraint of the Eastern Gateway scheme which is also likely to be required to be two-lane. 
	6.6.6 The same full inner EDR route between the A6 South and Dishley using North Road and Bakewell Road/ Bishop Meadow has also been tested for the Larger Cotes Option. The results show an induced congestion value of 0.71 for the AM peak and 1.05 for the PM peak, which corresponds to 60% mitigation being obtained in the AM Peak and 43% in the PM peak. An average of 52% across both peaks is therefore a slightly lower level of mitigation that the scheme provides for the smaller Cotes option (56%). Further benefits of the scheme, including dualling of the A6 to A60 section are constrained by heightened traffic congestion along Meadow Lane, Belton Road, Belton Road West and the A6. These pinch-points limit the effectiveness of a full inner route, without significant junction upgrades at each location.
	6.6.7 However, the difference in the level of mitigation achieved is relatively minor given the additional size of development. This represents further evidence that the full inner route creates a number of ‘knock-on’ congestion impacts in terms of diverting and reassigning non-development traffic, which itself requires further mitigation in order to work. Other mitigation options tested are more focused in terms of their development induced mitigation impact, whilst also providing greater benefits to the town.
	6.6.8 The levels of percentage mitigation respectively achieved by the 4,200 dwelling and 8,000 dwelling Cotes options with the full outer EDR, tends to suggest an upper limited of around 6,000-7,000 dwellings at Cotes (plus employment land) prior to the partially dualled EDR to the A60 no longer being able to provide for full mitigation of the development, whilst also providing a net benefit to the town. 
	6.6.9 With the 8,000 dwelling development mitigated at 87% with the full outer, dualled A6-Dishley EDR and supporting schemes, residual congestion plots have been produced for the route in order to establish where the remaining congestion issues are located and are shown in Figures 6.18 and 6.19. These show new junctions that are over-capacity with the multi-modal mitigation package in place, which were not in the Reference Case.
	6.6.10 The following junction improvement schemes are therefore proposed as additional elements to the mitigation package thus far derived:
	6.6.11 A full EDR route would also require Hathern Bypass due to the level of induced traffic onto the A6 north of Loughborough.
	 

	6.7 SSW Highway Mitigation Assessment
	6.7.1 The highway mitigation package for the SSW development scenario includes testing of the following potential schemes:
	6.7.2 The western distributor road has been coded at the same speed and capacity as the Eastern route previously analysed. Curved distances, avoiding environmental and/or heritage sites have also been taken. 
	6.7.3 In order to assess the level of mitigation afforded by these schemes, the same comparative analysis of congestion levels has been undertaken as with the non-highway mitigation. This allows direct comparisons in terms of their effectiveness, and the results for the SSW Option are shown in Table 6.9.
	6.7.4 Localised capacity improvements along Nanpantan Road, Epinal Way and the link between the A6 and Epinal Way are included within each scenario reported.
	6.7.5 The table shows that the SSW Option is 59% mitigated by a partial WDR link between Woodthorpe and Snell's Nook Lane, bypassing Nanpantan, in conjunction with the supporting schemes outlined.
	6.7.6 However, the percentage mitigation increases to 80% if directly connected to the A6 junction, including a bridge over the railway and junction upgrade. Travel time mitigation is similar, between 70-90% indicating no wider net benefit to the town at an aggregate level. However, there is similarly no wider benefit to the town with a partial EDDR and development on the eastern side.
	6.7.7 A continuous and full Western distributor road for the SSW option creates both aggregate travel time and development congestion mitigation of 111%, which therefore creates wider benefits for the town. All traffic may be accommodated by a single lane link (although the southern part and section along the current Snell's Nook Lane) would be close to capacity. Significant junction enhancements would be required at the A6 (north and south) as well as at the A512 and (most likely) the M1. A bridge over the railway would also be required, as well as carful planning of the route in order to avoid environmental sensitivities associated with the Outwoods area.
	6.7.8 With the development mitigated at 111% by a full WDR and complementary measures, residual congestion plots have been produced in order to establish where the remaining congestion issues are located and are shown in Figures 6.20 and 6.21. Residual congestion plots for the partial WDR are shown in Figures 6.22 and 6.23. These also show the potential for an alternative alignment (in light blue), which delivers a similar level of residual congestion on the network, but which bypasses Nanpantan to the West rather than the East.
	6.7.9 All new road links are indicated by straight lines within the plots, but are not necessarily proposed to follow this route on the ground due to the requirement to avoid sensitive environmental and heritage locations.
	6.7.10 As may expected with a full WDR, the plots show that there are forecast to be very few locations in the AM peak which require further improvement in order to bring back the congestion levels to the Reference Case scenario. 
	6.7.11 In the PM peak, small improvements along the following junctions could bring the congestion levels back to Reference case levels:
	6.7.12 These schemes are therefore proposed as additional elements to the mitigation package thus far derived, and are incorporated into the WDR scheme costs.
	6.7.13 For the partial WDR it may be seen that residual congestion tends to be located within and to the north of the town centre; impacts which are no longer mitigated by the northern half of the WDR. A direct connection to the A6 / Ling Road roundabout as part of the WDR, assists in terms of achieving a development mitigation value of 80%.
	6.7.14 However, the plots for both mitigation packages show that the respective schemes tend to have more limited impacts in terms of reducing congestion issues on the eastern side of the town, when compared to the EDR results presented previously. Of particular importance are the A60/ Station Approach and Ratcliffe Road/ Belton Road junctions, and whilst these do not substantially deteriorate with the development options and mitigation package in place, localised capacity enhancements would assist in terms of delivering wider benefits to the town.
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	6.8 West Option Highway Mitigation Assessment
	6.8.1 The following highway mitigation schemes have been tested for the West Loughborough development:
	6.8.2 The results of the percentage mitigation analysis for the schemes in the context of the western development option are shown in Table 6.10. Both the full and partial WDR schemes include each of the supporting measures identified above.
	6.8.3 It may be seen that the Western Option at 3,500 dwellings is fully mitigated in congestion terms (126%) by a link between Nanpantan Road and the A6, directly connecting at a single, major junction on the A512. This also includes dualling of the A6 to/ from Bishop Meadow, and the stretch of road on the A512 to the M1, as well as a bypass avoiding Nanpantan cross-roads. As with the EDR schemes, small improvements of 5-10% at junctions along Epinal Way have also been included, as well as at the A6 Dishley roundabout. 
	6.8.4 A variant to this route between Woodhouse Lane and the A512 has also been tested, which bypasses Nanpantan to the West prior to connecting to the distributor road associated with the Western option between the A512 and A6 North. This provides congestion relief along Snell’s Nook Lane, enhancing the level of mitigation achieved by the partial WDR tested above, at cost. However, it also allows the potential to be linked into a full WDR route (along with other south and south-western developments), which also bypass Nanpantan to the West.
	6.8.5 Wider benefits in terms of reduced rat-running through Thorpe Acre are particularly noted, as well as improvements in congestion along parts of Epinal Way and Ashby Road. Aggregate travel time benefits to the town however are only 93% due to deterioration along the western sections of Nanpantan Road and Forest Road in particular. 
	6.8.6 However, this impact is mitigated by the southern part of the Western Distributor road for the SSW option, were this to be provided, and therefore aggregate travel time benefits would rise were the southern half of the link implemented as part of this mitigation package for these developments.
	6.8.7 With the development mitigated at 126%, residual congestion plots have been produced in order to establish where the remaining congestion issues are located and are shown in Figures 6.24 and 6.25.
	6.8.8 All new road links shown on the plans are indicative, straight line routes, and curved distances in particular around heritage sites have been assumed. As with the SSW Option, alternative broad route alignments are shown in light blue.
	6.8.9 The AM plot shows one junction along Epinal Way which may require further improvement after the full mitigation package. In the PM peak, a few junctions along the A6 are likely to require further enhancements and improvements in order to achieve full mitigation. These include the:
	6.8.10 These improvements are therefore proposed as additional elements to the mitigation package thus far derived for the West Loughborough Option.
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	6.9 Combined SSW and West Option
	6.9.1 Given the fact that the SSW development is fully mitigated and provides an overall net benefit to the town with its mitigation package when the full WDR mitigation package is included, and that the West Option is fully mitigated, but without significant wider benefits to the town by its mitigation package, a combined scenario of both options has been tested, which would provide a total of 8,500 dwellings and 40ha of employment. The percentage mitigation results are shown in Table 6.11.
	6.9.2 It can be seen that the combined SSW and West options achieves an overall level of mitigation of 114% with the full highway and non-highway mitigation package. This also requires dualling of the Nanpantan Road to A512 section of the route, due to interactions with the Science Park along this stretch of road, were the route to utilise Snell’s Nook Lane and a bypass to the east of Nanpantan.
	6.9.3 As an alternative, a route which bypasses Nanpantan to the west has been modelled, which also connects to the Western Development Option at a single junction on the A512. This scenario provides 103% mitigation across both peaks, which is mainly attributable to the longer distance associated with the route. However, the presence of this section of route does not require further upgrading of Snell’s Nook Lane to become two-lane in each direction.
	6.9.4  The level of mitigation achieved by this combined scenario (with either route) is greater than 100%, and is therefore greater than that achieved for a similar sized Large Cotes Option with a full EDR and supporting measures, even after dualling of the section between the A6 and A60. 
	6.9.5 Residual congestion plots for the SSWW option are shown Figures 6.26 and 6.27 respectively, after the implementation of the combined highway mitigation package.
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	7 Cost-Benefit of Development Options
	7.1 Introduction
	7.1.1 This section details both the costs of each mitigation package, as well as a cost-benefit analysis of the wider benefit provided to the town through the mitigation package for each development option. 

	7.2 Costs of Mitigation
	7.2.1 Using the park and ride models used previously within the forecasting, we have determined the likely number of spaces likely to be required as part of the scheme from surveys of accumulation at other P&R sites across the East Midlands. Table 7.1 shows the number of spaces required at each of the two linked park and ride locations proposed for each development option.  
	7.2.2 The estimated cost of providing park and ride options around Loughborough has been provided based on existing assumptions.  Each development option has been tested with two park and ride options and the costs below are the combined totals.  In order to reach these totals the following assumptions have been made; 

	7.3  Cost of Highway Schemes
	7.3.1 Table 7.2 shows the indicative costs for the highway mitigations assessed within this study. These figures are estimates based on available data and show the contribution which would need to be funded above the infrastructure cost of the development and any developer contribution to schemes.
	7.3.2 Schemes as part of the previously identified masterplan areas are assumed to be fully provided by the developer. This includes 30% of the area and therefore of the cost of the western distributor road in order to access the western development options from it, as well as the full cost of Cotes enhancements and upgrades onto Meadow Lane associated with the Eastern options.
	7.3.3  The capital cost for the mitigation of each option tested is shown in Table 7.3.  This includes both highway and park and ride capital costs along with a total capital cost per option and a cost per household based on the number of dwellings the new development option will provide.  This analysis shows that due to the high costs associated with routeing the road through floodplain (and lack of developer contribution), the Eastern Bypass Option 9 would be far more expensive that the alternative options.
	7.3.4 Optimism bias at prevailing rates should also be applied to these costs if taken for further appraisal or consideration within a business case context. Further, CPO costs are also not included within the above cost estimates for the schemes.

	7.4 Operating Costs by Option
	7.4.1 Table 7.4 shows that overall the annual cost per household of the mitigation measures proposed is very similar between the development options.  These figures include the following assumptions; 

	7.5 Overall Cost Effectiveness
	7.5.1 Table 7.5 shows the overall capital and operating cost per house of implementing the proposed mitigation packages. This is based on five year duration of support for bus and smarter choices measures, prior to these becoming self-sustaining. The percentage mitigation level achieved for each site is also presented as a comparative indicator, by which to assess cost-effectiveness. 
	7.5.2 It can be seen that the West of Loughborough and the SSW options are more cost-effective as compared with Cotes and Cotes Large Options. The SSW and SSWW Options incur the lowest mitigation costs per dwelling. The size of the cost difference is substantial, and costs would have to be three times as much than forecast within this report, for the eastern side to become more cost effective in transport mitigation terms.
	7.5.3 Lower cost alternatives to the outer EDR fail to mitigate the development to a satisfactory level, whilst also not providing any wider net benefit to the town. Further enhancements to these schemes, as potentially indicated in Table 6.6 have not been costed within this analysis, and therefore the cost per dwelling of the partial and full inner EDR routes would rise accordingly.
	7.5.4 As the Cotes Large and the SSWW Options are almost equal in size (in terms of number of dwellings) and as the level of mitigation achieved through the best performing highway packages is greater for the SSWW Option, the overall cost per dwelling is also significantly lower for the SSWW option.
	7.5.5 The standardised mitigation cost of the SSWW Option is forecast to be £7,670 compared with £16,800 for Cotes Large Option in order to achieve a lower level of mitigation and less benefit for the town in net terms.

	7.6 Wider Economic and User Benefits for Loughborough
	7.6.1 Although the Cotes development with a full outer EDR is forecast to be fully mitigated, whilst also providing a significant wider benefit to the town, the capital costs associated with this package are high. An indicative cost benefit analysis has been conducted in the following section of this report to detail a further and clearer insight into the cost-effectiveness of each option.
	7.6.2 TUBA cost-benefit calculations have been run for each of the mitigation packages, which broadly speaking tend to mirror travel time and distance benefits for all users across the model. We have included risk and optimism bias at 44% in terms of the cost estimates, and the wider user benefits (expressed in Present Value of Benefits), per year have been developed as shown in Table 7.6.
	7.6.3 A number of caveats need to be placed around the cost-benefit analysis undertaken, which relate to the facts that the results have been derived from a single model forecast year (rather than the ideal of three forecast years), and also that annualisation has been derived from the AM and PM peak models only. In other words, inter-peak benefit has been inferred, rather than specifically modelled, and may well be slightly exaggerated in overall terms.
	7.6.4 Nevertheless, the cost-benefit results do provide a consistent value for money basis for appraising the various transport mitigation packages developed for each option.
	7.6.5 The results show that the full outer, dualled EDR to Dishley with the Cotes Large Option produces, in aggregate terms, the largest level of benefit. Cotes at 4,200 dwellings, with a full EDR, dualled between the A6 South to A60 also performs highly. However, this is only with a full outer, and partially dualled EDR route.
	7.6.6 The Cotes Option with a partial inner EDR, even with improvements along the A60, and Meadow Lane produces the lowest level of user benefits. This is due to the high number of over-capacity junctions which result from the scheme without the further, and substantial, increases in capacity along Belton Road, Meadow Lane, Stanford, Belton Road West and the A6, as detailed in the previous section. 
	7.6.7 The SSWW Option has a very similar level of benefits compared to the Cotes Large and full EDR mitigation package. However, when costs are also factored into the calculations, the difference between the development options becomes greater. These results, which show the transport benefit-cost ratios for the mitigation packages are shown in Table 7.7.
	7.6.8 The cost-benefit results show that the partial EDR without substantial further improvements is forecast to have a BCR of 0.27, which in DfT terms represents poor value for money. The same is true for a full inner EDR, with a BCR of 0.92.
	7.6.9 The full outer EDR has a BCR of greater than 2.5 (which in DfT terms represents very good value for money), whilst the full and partial Western Distributor Roads have a BCR of close to, or greater than 5 (which also represents very good value for money in DfT terms).
	7.6.10 The western site has the highest BCR as a single development option, which is reinforced, in cost-benefit terms, through the longer term provision of a full WDR.
	7.6.11 The difference in cost is partly due to the fact that 30% of the route on the western site is integral to the site masterplans, and which can therefore be directly provided by it, but also there are two fewer railway crossings and substantially less cost associated with building through floodplain. Although improvements to the A60 and Meadow Lane/ Stanford can be attributed to the masterplan on the eastern site, the remainder of an EDR cannot be implemented as part of the masterplan area in terms of the development.
	7.6.12 However, in order to ensure parity, benefit-cost ratios have also been calculated for the West, SSW and SSWW with a 30% increase in capital cost of mitigation for these development options. This has been done to assess the value for money for these developments with no developer-funding associated with schemes within the masterplan area. The results show that, even without any developer contribution towards the Western Distributor Road, the Western, the South Western and the combined options thereof, are still are forecast to provide a greater benefit-cost ratio than the best-performing eastern mitigation packages.

	7.7 M1 and HA Trunk Road Impacts
	7.7.1 Wider benefits and disbenefits of each of the development options and associated mitigation packages on the M1 J23 have also been assessed using the model. Although the M1 junction is itself not explicitly simulated, the change in flows approaching the junction to and from the A512 towards Loughborough can be derived, which proxy the likely impact and required capacity upgrade for the junction more generally.
	7.7.2 These flow changes are detailed for each scenario in Table 7.8. The percentage change when compared to the 2026 Reference Case is also highlighted.
	7.7.3 It may be seen that the Cotes development options, when mitigated by a full outer EDDR package produce limited impact in the vicinity of the M1 junction. Indeed, flows are forecast to fall by approximately 10%, as a result of the full EDDR scheme in place, as a result of traffic reassignment.
	7.7.4 When mitigated by an inner route, any benefit of the previous mitigation package at the M1 junction is negated, and the eastern development options leads to a typical 5-10% flow increase on approaches to the M1 junction. This rises to over 20% outbound along the A512 in the PM peak, and may require further mitigation not costed within this report.
	7.7.5 However, flow increases are greatest at the M1 junction with the Western Development options in place, with typical flow increases of 15-20% for the West and SSW Developments when mitigated by a partial WDR. 
	7.7.6 With 8,500 dwellings under the SSWW Scenario, plus the full WDR route, flow increases at the M1 junction approach 30%. This is the result of development trip generations and reassigned traffic as part of the WDR. However, this level of development is substantially greater than land use requirements for the LDF 2026, and this level of growth and subsequent requirements for mitigation at the M1 junction, therefore needs to be set into context with requirements over the period to 2026.
	7.7.7 The costs of mitigation at the M1 junction for the Western options have been determined by this percentage flow change over and above the 2026 Reference Case as the Reference Case includes development such as the Science Park, which utilise existing levels of spare capacity at the junction. No costs have been assumed for development options to the East of Loughborough within this report.
	7.7.8 In terms of other trunk road impacts, the model shows that there are not forecast to be any significant flow differences between the development scenarios at the A6/A46 junction, once the size of development is controlled for. An eastern or western routing enhances flow levels due to traffic reassignment by a similar magnitude of 2-5%.
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	7.8 Longer Term Growth Potential
	7.8.1 MVA Consultancy has also undertaken a number of further runs of the Loughborough Model in order to investigate the longer term growth potential of both the Eastern and Western Distributor Road multi-modal mitigation packages, over and above the core requirements for 3,500 dwellings as part of the 2026 LDF.
	7.8.2 As a result, the scenarios detailed within this section do not directly represent scenarios being actively considered for the Charnwood 2026 LDF. However, the results are inherently linked to the LDF decision making process, as the longer term growth potential of each of the mitigation packages forms an important part of the overall strategy for growth in Loughborough, whilst also preventing a myopic view of individual developments or mitigation packages in isolation.
	7.8.3 The modelled scenarios tested, with each respective mitigation package include:
	7.8.4 These have also been reported separately within a supporting technical Note TN01 “Longer Term Growth Potential,” 17th August 2009.
	7.8.5 However, the percentage mitigation results for each of these scenarios are summarised overleaf in Figure 7.9, which shows how the level of mitigation achieved for each option varies as a function of development size.
	1.1.1  
	 
	7.8.6   On the eastern side of Loughborough the results show that:
	7.8.7 On the western side:
	7.8.8 This analysis shows that either of the currently devised mitigation packages, whether on the eastern of western sides of the town, is limited in terms of the level of growth that may be accommodated in congestion terms. On the eastern side, mitigation falls below 100% with approximately 6,500- 7,000 dwellings and associated employment, whilst on the western side approximately 8,500- 9,000 dwellings and associated employment may be accommodated prior to full congestion mitigation no longer being provided.
	7.8.9 However, beyond these thresholds, both the eastern and western packages have substantial costs increases associated with them. In the case of the eastern package, this represents dualling of the routes to and from the outer EDR itself, or provision of a third route to it, whilst on the Western side, full dualling of a WDR route as well as M1 J23 improvements would be required.
	7.8.10 As a result, and at this time, other development locations may become more cost-effective in transport mitigation terms than further expansion at a single eastern location, or further expansion along the WDR, if land availability considerations meant that further development could be accommodated along it. 
	1.1.1  


	8 Final Assessment
	8.1 Multiple Criteria Appraisal and Comparisons
	8.1.1 Whilst the above appraisal of the mitigation options is led by their transport benefits in terms of minimising traffic growth and increases in congestion- the first LTP objective- consideration of each scheme or package of measures is also required in order to provide a cost-effective, and robust strategy, integrated into a local and national policy context. 
	8.1.2 Of equal importance is that a locally specific appraisal structure, bespoke to Charnwood is derived within the methodology, in order to compare the performance of options from the perspective of what is desired by Charnwood and the local community. In other words, full implementation of an ‘off the shelf’ appraisal methodology such as the New Approach to Appraisal (NATA) does not necessarily lead to objective and multi- modal transport solutions, appropriate to the local community and concerns (e.g. Alternatives to the A418 bypass, SDG, 2007). 
	8.1.3 As a result, appropriate local weights for Charnwood have been derived from key stakeholders and participants within the appraisal process, particularly at stakeholder meeting and consultation. From this process the key issues in relation to the wider objectives and needs of the local community were:
	8.1.4 Each assessment framework output will also show the cost of- and schemes required- in order to mitigate traffic impact associated with the scenario, with costs split into capital as well as operating costs. Quantitative scores are directly taken from the model, qualitative scores are based on a similar process to NATA, i.e. a 1-7 weighted scale (-3 to +3), with a neutral option (0).
	8.1.5 The six assessment tables that follow are presented as follows:
	8.1.6  In terms of the appraisal results, the following observations are noted for each non-modelled criteria:
	8.1.7 Three main bypass options have therefore been tested, and are proposed as part of the above mitigation packages. For Cotes Options, the Outer Route EDR has the following advantages and disadvantages:
	8.1.8 The Inner Route EDR for the Cotes Option has the following advantages and disadvantages:
	8.1.9 With all other development options under consideration, the Western Distributor Road forms part of the overall multi-modal mitigation package, and has the following advantages and disadvantages:
	  


	9 Conclusions
	9.1 Introduction
	9.1.1 The Charnwood 2026 Local Development Framework is a statutory plan establishing the spatial strategy for the Borough. The LDF needs to conform to the East Midlands Regional Plan and other up to date guidance. Good transport provision is essential to Charnwood’s continuing prosperity but improvements need to be implemented in ways that are sustainable and minimise adverse environmental and social impacts. Car dependency needs to be reduced and the number of people walking, cycling and using public transport increased significantly.
	9.1.2 As part of the LDF, MVA Consultancy were asked to undertake a detailed assessment of the transport implications of potential growth options in the Loughborough vicinity, which could help meet known needs for housing and employment related development in the period to 2026. The assessment forms part of the evidence base for the Core Strategy Preferred Options.
	9.1.3 The methodology adopted for each Transport Assessment is based upon a four-stage process:
	9.1.4 The options have been tested utilising the full multi-modal capabilities of the Loughborough Transport Model (LTM), which has utilised a 2026 Reference Case. A public transport model has been developed and validated against the 2005 base year counts and patronage data. The highway model has also been revalidated against the roadside counts.
	9.1.5 This study is the first time that the broad transport implications of potential growth options around Loughborough have been assessed on a consistent basis using an up to date modelling framework.
	1.1.1  

	9.2  Study Results
	9.2.1 The 2026 Reference Case shows that each development option under consideration has a number of key junctions at or close to saturation within its vicinity and likely ‘sphere of influence’, prior to implementation. No discernible differences were noted in the size or magnitude or available capacity for any of the options within the 2026 Reference Case.
	9.2.2 Indeed, this Reference Case forecasts that without significant and further infrastructure enhancements, most of the key radial and orbital routes into Loughborough are likely to be at, or approaching operational capacity by this time. This worst case scenario could be avoided if further transport measures were implemented to reduce the background traffic growth forecast over the period to 2026.
	9.2.3 Nevertheless, it is important that each development option assessed is capable of being mitigated with nationally forecast levels of background traffic growth. This is not only because it is not certain that traffic growth in surrounding districts and boroughs would be similarly reduced if additional traffic management schemes implemented in Loughborough, but also because future transport schemes will not necessarily be in areas primarily impacted upon by each of the potential development options, and their impacts will therefore still require full mitigation.
	9.2.4 At an aggregate scale, each development induces a significant reassignment impact through the town centre in a no-mitigation scenario. This impact also results with relatively small 2,000 dwelling options, although the impact is proportionately greater with the larger developments tested. 
	9.2.5 This indicates that substantial parts of Loughborough, and in particular Epinal Way, are forecast to be at or exceeding operational capacity by 2026, and that without mitigation, existing traffic is forced to re-route in order to accommodate additional flows, creating comparatively large travel time disbenefits for the town.
	9.2.6 In terms of development induced congestion, the results show that the West Loughborough Option induces the lowest level of congestion in the AM peak, and third lowest in the PM peak, without mitigation. The Cotes Large Option performs worst in each peak, although it is also the largest development option. For reverse reasons, the South and South-west Options have low levels of development induced congestion, by comparison.
	9.2.7 The standardised results, which are more representative and are directly comparable, show that the West Loughborough option induces the lowest level of congestion across both the AM and PM peaks. It therefore has the lowest level of congestion that requires mitigation, and in the AM peak in particular, the difference between the other options is significant. The Cotes Large and South-west Options perform the least well on a congestion basis, without mitigation, with both promoting approximately twice the level of congestion per dwelling compared to the West Option in each peak.
	9.2.8 Although the Cotes and South & South-west options were similar in aggregate congestion terms, when standardised, the South & South-west option performs slightly better than the Cotes Option across both peaks as it is a slightly larger development.
	9.2.9 However, as the Cotes development gets larger, so the impact per dwelling increases, with the impact of the larger development being to induce 10-15% more congestion per house than the smaller Cotes option.
	9.2.10 The same pattern also holds in terms of the total level of travel time predicted by the model across the Loughborough area.
	9.2.11 Values of induced congestion for each development option are reduced with the non-highway mitigation in place. In comparative terms, the West Loughborough Option has the lowest levels of induced congestion in the AM peak and PM peaks, both in aggregate terms and on a per dwelling basis. The Cotes Large Option performs least well in both aggregate and per dwelling terms. The SSW Option produces slightly lower levels of congestion than the Cotes Option, when standardised but the difference is not significant. 
	9.2.12 The non-highway mitigation leads to a 20% reduction in congestion levels for the Cotes Option when compared to the no-mitigation scenario, a 29% reduction for the Western Option, and 13% for the SSW Option. The SSW percentage mitigated is relatively small compared to the other options as the option is already well served by existing bus routes and corridor along the A6. Equally, although a higher level of percentage mitigation is achieved for the western site, the mitigation package is more expensive than other options.
	9.2.13 A very similar pattern and magnitude of mitigation also holds in terms of total levels of travel times forecast by the model at the Loughborough scale. Each scenario results in level of percentage mitigation of 20-30% in terms of total forecast highway travel time, with the lowest value associated with the SSW option. This is because the southern element of it in particular is already well provisioned for in public transport terms. 
	9.2.14 Whilst P&R is an important part of the overall non-highway mitigation package, care is required in terms of the cost-effectiveness of its implementation. Overall the model forecasts that, in comparison to other urban locations such as Leicester, there is likely to be a limited patronage levels for the majority of the park and ride sites tested. As a result, many of these sites are also unlikely to be sustainable from a commercial point of view given that the patronage figures are reported hourly on the basis of a ten minute frequency. 
	9.2.15 The only site that is likely to provide an adequate level of patronage on its own is the southern A6 park and ride site. The site is also enhanced by existing bus-priority along the A6, as well as the fact that is already along the route of a number of major bus routes- particularly the 127- and this service could form the basis of the P&R service at limited expense when compared to dedicated services.
	9.2.16 However, linking across town from the development option park and ride with the southern park and ride site is likely to enhance commercial viability, not only because of the additional patronage, but also because these bus services are required as part of the development option mitigation package anyway. Whilst the net increase in passengers is relatively small, this may further increase the attractiveness of services already provided in order to serve each development option.
	9.2.17 However, a full set of dedicated P&R services for the town, covering each main corridor is therefore unlikely to be financially sustainable or realistically viable.
	9.2.18 Each element of this analysis has been based on the premise that each of the SUE’s is required to planned so that the sustainable transport measures are in place from the outset of development, including bus and park and ride routes, so that travel and mode habits are formed with the full complement of non-highway alternative in place from the starting date of the development.
	9.2.19 With lagged responses to the introduction of new public transport and park and ride schemes, it is unlikely that the same levels of non-highway mitigation would otherwise be achieved.
	9.2.20 With Cotes at 4,200 dwellings, the full outer, partially dualled EDR is shown to fully mitigate the development, and provide a wider net benefit to the town (130% mitigation). This is not the case were only a single lane to be provided on the A6-A60 section of the road by 2026. 
	9.2.21 Travel time mitigation for the scenario, which is more basic indicator in development terms, but which also helps highlight wider benefits to the town as part of the scheme is 130%. This implies a wider benefit brought to the town, i.e. with travel times significantly lower than within the Reference Case without the development.
	9.2.22 However, the Cotes 4,200 Option is not fully mitigated by a partial EDR based on either and inner or outer route, even when including Epinal Way enhancements and further capacity enhancements along both Meadow Lane and the A60. As presently configured, and without further improvements to a number of surrounding junctions and routes, the scheme delivers no net benefit to the town compared to the Reference Case, in either travel time or congestion terms.
	9.2.23 With the partial inner EDR, improvements to Epinal Way, the A60 and Meadow Lane are all required in order to bring the level of percentage mitigation closer to the target of 100%. A full inner route also requires further substantial junction improvements and dualling of the section between the A6 and A60 in order to achieve full mitigation (and provide a realistic net benefit to the town through the scheme). These are indicated on Figures 6.12 and 6.13, and include in particular:
	9.2.24 These schemes and improvements are therefore proposed as additional elements to the mitigation package for a partial EDR with Cotes at 4,200, in order to make it a viable proposition in development mitigation terms.
	9.2.25 However, a larger Cotes Option of 8,000 dwellings is not fully mitigated in congestion terms by either a full or a partial inner or outer EDR, even partially dualled between the case of the inner route, or dualled between the A6 South and the Dishley Industrial Estate in the case of the full outer EDR. The percentage mitigation achieved is 87% in terms of both congestion and travel times for the full outer EDR, and 40% for the partial inner EDR.
	9.2.26 Although a dual link beyond Meadow Lane to Dishley is incorporated as part of the Outer EDR package, mitigation falls for the Cotes Option to below 100%, as access to and from the EDR only by the A60 and Meadow Lane creates significant localised congestion and limited opportunities for traffic dispersion. 
	9.2.27 At this scale of development therefore, any net benefit to the town of the full outer EDR is more than taken up by development induced congestion and traffic. The analysis tends to suggest a limit in terms of the effectiveness of the full outer EDR package of approximately 6,000- 7,000 dwellings plus employment at the Cotes site, prior to substantial elements of the links becoming congested, and wider benefits to the town being eroded. 
	9.2.28 The requirements for a dual link on the section of the EDR between the A6 and the A60 for the smaller Cotes Option, and to the present Dishley Industrial Estate for a larger Cotes Option represent an important conclusion; one not previously established from modelling work. This is considered to result from the facts that:
	9.2.29 The SSW Option is 59% mitigated by a partial WDR link between Woodthorpe and Snell's Nook Lane, bypassing Nanpantan, when tested in conjunction with a number of supporting schemes. However, the percentage mitigation increases to 80% if directly connected to the A6 junction, including a bridge over the railway and junction upgrade. 
	9.2.30 A continuous and full Western distributor road for the SSW option creates both aggregate travel time and development congestion mitigation of 111%, which therefore creates wider benefits for the town. All traffic may be accommodated by a single lane link (although the southern part and section along the current Snell's Nook Lane) would be close to capacity. Significant junction enhancements would be required at the A6 (north and south) as well as at the A512 and, most likely, at the M1 junction 23. A bridge over the railway would also be required, as well as a route which avoided environmental sensitivities associated with the Outwoods area.
	9.2.31 However, the mitigation package for the SSW Option has more limited impacts in terms of reducing congestion issues on the eastern side of the town, when compared to the EDDR results presented previously. Of particular importance are the A60/ Station Approach and Ratcliffe Road/ Belton Road junctions, and whilst these do not substantially deteriorate with the development options and mitigation package in place, localised capacity enhancements would assist in terms of delivering wider benefits to the town.
	9.2.32 However, it is not only the level of percentage mitigation achieved which matters, but also the cost-effectiveness of achieving mitigation of the developments. As a result, it is the cost-benefit ratios which are likely to be more important in terms of comparing the development options. This is particularly the case where additional and outside funding sources are likely to be required in order to deliver the mitigation schemes which cannot be afforded by developer contributions alone. 
	9.2.33 Schemes with low value for money (in DfT or other terms) are therefore likely to be difficult to proceed with in terms of funding at a later point in time. As a result, highly cost-effective mitigation packages also have less inherent risk in terms of overall deliverability, as detailed in section 8.
	9.2.34 Moreover, any cost-savings may also provide a number of complementary schemes in other parts of the town in order to ensure a high degree of equity in terms of the transport benefits provided by the mitigation package for the town as a whole. 
	9.2.35 The West Loughborough Option at 3,500 dwellings is fully mitigated in congestion terms (126%) by a link between Nanpantan Road and the A6, directly connecting at a single, major junction on the A512. This also includes dualling of the A6 to/ from Bishop Meadow, and the stretch of road on the A512 to the M1, as well as a bypass avoiding Nanpantan cross-roads. As with the EDR schemes, small improvements of 5-10% at junctions along Epinal Way have also been included, as well as at the A6 Dishley roundabout. 
	9.2.36 Wider benefits in terms of reduced rat-running through Thorpe Acre are particularly noted, as well as improvements in congestion along parts of Epinal Way and Ashby Road. Aggregate travel time benefits to the town however are only 93% due to deterioration along Nanpantan Road/ Forest Road in particular. 
	9.2.37 Given the fact that the SSW development is fully mitigated and provides an overall net benefit with its mitigation package when the full WDR mitigation package is included, and that the West Option is fully mitigated, but without significant wider benefits to the town by its mitigation package, a combined scenario of both options has been tested, which would provide a total of 8,500 dwellings and 40ha of employment.
	9.2.38 The combined SSW and West options (SSWW option) achieve an overall level of mitigation of 114% with the full WDR highway and non-highway mitigation package. This larger development option has also been tested with a number of route variants, each of which also achieves full mitigation between 105-114%.
	9.2.39 The level of mitigation achieved is greater than that for Cotes Large option with full EDR package and supporting measures, albeit with a larger development size, although both developments would require sections of their respective distributor roads to be dualled. A slightly enlarged Cotes Large Option based on 8,500 dwellings and 40ha of employment (as tested for the SSWW option) results in 80% mitigation for the full outer EDR package as a direct comparison against the level of mitigation achieved for the SSWW option. 
	9.2.40 However, the mitigation package for the SSWW Option has more limited impacts in terms of reducing congestion issues on the eastern side of the town, and therefore a number of localised capacity enhancements are recommended as part of the scheme in order to provide a further enhancement to the wider benefits for the town as a whole.

	9.3 Overall Mitigation and Cost Effectiveness Conclusions
	9.3.1 The model analysis and option testing analysed within this report does in many ways support the findings from previous studies. Importantly, each study shows that Loughborough, in the absence of further transport measures to tackle background traffic growth, especially by 2026 is highly congested on most of its key radial and orbital routes, and that any development in the town is only realistically accommodated by diverting existing traffic onto other routes, creating relatively high levels of disbenefit.
	9.3.2 However, the mitigation results of the individual developments do suggest a change in the relative ranking of the development options when compared to previous analysis undertaken between 2006- 2007.
	9.3.3 The main reasons for the differences between the modelling results obtained here from those previously undertaken by Leicestershire County Council include:
	9.3.4 In terms of the magnitude of benefits to Loughborough, the results do show that the full EDR with the Cotes Large 8,000 dwelling option produces, in aggregate terms, the largest level of benefit. The Cotes Option at 4,200 dwellings with a full EDR also performs highly, but only with a full EDR. 
	9.3.5 The 4,200 dwelling Cotes Option with a partial EDR, even with improvements along the A60 and Meadow Lane, produces the lowest level of user benefits. This is due to the high number of over-capacity junctions which result from the scheme placing additional traffic through already congested junctions around the Eastern Gateway and Belton Road. Without further, and substantial, increases in capacity along Belton Road, Meadow Lane, Stanford, Belton Road West and the A6, the scheme is unlikely to approach 100% mitigation, or achieve high levels of cost-effectiveness. 
	9.3.6 The SSWW Option has a very similar level of benefits compared to the Cotes Large and full EDR mitigation package at a Loughborough scale. However, the capital costs associated with the EDR package for the Cotes development are high in comparison to other options.
	9.3.7 The overall cost per dwelling of mitigation package is therefore lowest for the combined SSW option, which has a per dwelling mitigation cost of £6,600. The SSWW and Western Options also perform similarly in terms of cost-effectiveness when compared with £26,261 for a Cotes Option which achieves a similar level of mitigation. 
	9.3.8 The size of the cost difference in terms of mitigating the development options is highly significant, with costs required to be over two and a half times as much than forecast within this report, for the eastern side to become as cost effective in transport mitigation terms.
	9.3.9 As a result, even if developer contributions towards the Western Distributor Roads were not forthcoming, the Western, the South Western and the combined options thereof, are still forecast to provide a greater benefit-cost ratio than the best-performing eastern mitigation packages for the town, as well as providing full mitigation in transport terms to the developments themselves.
	9.3.10 It is important to note that this does not guarantee any level of future funding over and above a level of developer contribution. However, the more cost-effective development and mitigation scenarios do provide a more likely route towards obtaining future transport improvements for Loughborough as a whole.
	1.1.1  
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	1.1.1 MVA Consultancy has been commissioned by Charnwood Borough Council to model the impacts of a series of development options and proposed multi-modal mitigation schemes within the Loughborough area as part of the 2026 Charnwood LDF. The work has involved the development of a TRIPS based public transport model for Loughborough, and associated mode choice model in order to inform the analysis and results of the comparative scenarios.
	1.1.2 This appendix details the validation procedures and results for both the highway and public transport models developed for the testing of the development scenarios and mitigation options, at both a global and local scale. 
	2 Model Validation
	2.1.1 The latest version of the Loughborough Traffic Model (LTM), utilised for the Inner Relief Road Business Case, has been obtained from Leicestershire County Council. Roadside counts previously utilised to validate the model were also obtained as part of the model definition, along with the Local Model Validation Report, produced by Scott Wilson.
	2.1.2 The previous model validation showed that:
	2.1.3 This represents a level of validation at the model scale which exceeds relevant DfT and TAG guidance for the AM peak and for screenlines, and is close to these guidelines within the PM peak.
	2.1.4 The LTM has also been checked in terms of its journey times assumed within the model. Whilst the majority of journey times validate, a number of journey times have been updated and corrected, particularly for external zone connection journey times in order to reach the edge of the model. This has been undertaken in order to make the journey times more reliable when compared against public transport journey times, and is particularly important in a mode choice context.
	2.1.5 However, where two or more connections exist from an external zone onto the network, care has been applied to ensure that the relative balance of journey times along multiple centroid connections remains the same, so that flow changes do not result, and that model validation in other parts of the model is not affected.
	2.1.6 Junction and link capacities in the vicinity of development options have also been checked, with only minor revisions being made. However, significant changes have been made to parts of the A60 corridor, in the vicinity north of Cotes where capacities were previously unduly low.
	2.1.7 Analysis of the previous model screenline validation has also shown that whilst aggregate model validation typically meets DfT and TAG guidance, certain screenlines within the vicinity of the development options do not. As the Scott Wilson LMVR points out, both the Loughbough East and Loughborough West screenlines are the least well validated in both the AM and PM peaks, with traffic substantially below the observed count data by up to 32% in the AM peak and by up to 13% in the PM peak.  This equates to the model being more than 200 vehicles low in the AM peak and by 188 vehicles for the worst affected links, which are typically on the eastern side of the town.
	2.1.8 As a result, neither screenline validates to a GEH of less than 4, as required by TAG/ DfT. 
	2.1.9 The previous model screenline validation information is reproduced from the Scott Wilson LMVR below in Table 1 for the AM peak and Table 2 for the PM peak respectively. Values with a GEH of greater than 4, or a flow difference of greater than 25%, are highlighted in red.
	2.1.10 It is important to note that these links and screenlines with the lowest level of validation are the areas within which the developments and mitigation option testing to be analysed are likely to have their largest traffic impacts.
	2.1.11 As a result, MVA have undertaken a number of matrix enhancements in order to improve the validation of the model in these areas, without affecting the validation of other screenlines and routes within the town centre. These updates have included the addition of previously unobserved movements, mainly within Eastern quadrant of the model, where route analysis showed that there was systematic tendency of the model to under-reflect observed flow levels for through movements within the quadrant, for example between Barrow and Wymeswold and Hoton to Barrow. This has been confirmed with Leicestershire County Council; the reason for which is that this area of the model lay outside the original RSI cordon when the model was developed. As a result, very limited observations were undertaken for these routes.
	2.1.12 Whilst this is likely to be of marginal importance for schemes within the town centre such as the Inner Relief Road, making sure that the model has the correct flow levels in the vicinity of the development options being tested for this study is very important. Previous tests utilising the Loughborough traffic model are therefore flawed in this regard; especially on the eastern side of the town.
	2.1.13 In order to resolve this issue within the multi-modal model, a number of select link analyses for routes in these areas have been undertaken in order to identify routes and zone pairings with the lowest levels of validation when compared to the count data within the screenlines and quadrants of the model previously identified. Where parallel routes and screenlines are over-represented when compared to counts, demand has been transferred between assigned routes. 
	2.1.14 Where this is not the case matrices have been enhanced has been using select link analysis for the route or screenline in question. However, demand has only been enhanced across screenlines, where the neighbouring quadrant of the model is also under-represented in terms of flow level (such as between Loughborough East and Loughborough Central-East) in both time periods. No other changes have been made to the model demand matrices, as validation for the central parts of the town is otherwise sufficient.
	2.1.15 The model has been revalidated after the application of these checks and updates. A comparison of the previous model and the revalidated model in terms of flows in the vicinity of the proposed development options against the roadside counts has been undertaken. Table 2 and Figure 1 show these count locations on the network.
	2.1.16 For simplicity, the previous and the revalidated models are called ‘Previous’ and ‘Current’ respectively.
	2.1.17 The DMRB Highway Criteria have been used to check flows for validation against the counts. The criteria are shown in Table 3.
	2.1.18 The comparison of ‘Previous’ and ‘Current’ modelled flows at locations in the vicinity of the options under assessment are shown in Tables 4 and 5 for AM and PM peak respectively. The flows are compared for both inbound and outbound directions. The validated flows are highlighted in green.
	2.1.19 It can be seen that the revised validation has resulted in greater levels of validation being achieved:
	2.1.20 Special attention is required for the East Loughborough locations (5, 6, 7 and 8) where the model did not validate particularly well in the ‘Previous’ scenario. This is particularly true for the inbound flow in AM peak and the outbound flow in PM peak. These locations are in the vicinity of the proposed Eastern development options and the proposed Eastern Distributor Road (EDR). Not only is the model now validated in these locations, but the flows are almost identical to the counts, which is important for areas with currently low levels of traffic flow. This is therefore also important in terms of correctly forecasting future year traffic impacts of the proposed East Loughborough development and the mitigation impacts of the proposed Eastern Distributor Road (EDR).
	2.1.21  The revised model validation shows that at an aggregate scale:
	2.1.22 As a result, the model is considered fit for purpose for analysis within each part of the model required for robust development and mitigation scheme analysis, as well as at the overall scale. The model is also suited to, and has been developed to be comparable with, the public transport model that has also been developed for Loughborough.

	 
	 
	 
	2.1.23 The validation of a public transport model should involve three types of checks:
	2.1.24 The network validation involves checks on the accuracy of the coded geometry and routes.
	2.1.25 Validation of services involves comparing the modelled flows of public transport vehicles with roadside counts.
	2.1.26 Validation of the assignment should involve comparing modelled and observed:
	2.1.27 Across routes, modelled flows should, in total, be within ±15% of the observed values.
	2.1.28 On individual links in the network, modelled flows should be within ±25% of the counts.
	2.1.29 All AM and PM peak services have been incorporated into the public transport model. These include all bus and train services stopping within Loughborough.
	2.1.30 Counts of public transport patronage, passenger boardings and alightings have been obtained from the bus operators, including Kinchbus, Arriva and Trent Barton. Total boarding and alightings at the rail station have been sourced from Network Rail patronage statistics, whilst Leicestershire County Council have provided a series of bus stops counts for all services and time periods at each of the main bus stops within the town centre, rail station and university. Journey times have been obtained from timetable data and have been incorporated into the model.
	2.1.31 Fare tables, interchange penalties and wait curves have also been incorporated into the model, which have initially been taken from the CLTM and then calibrated to better reflect the overall levels of public transport patronage within Loughborough.
	2.1.32 For the services with a headway of 60 minutes, wait curves have been calibrated in order to model them correctly in TRIPS, which assumes a wait time of half-the headway by default. Wait time curves have been calibrated using a minimum value of 5 minutes to a maximum of 15 minutes for services with only hourly frequencies. 
	2.1.33 To ensure accuracy of the services, the timetables, frequencies and routes of the incorporated lines have been verified by Charnwood Borough Council.
	2.1.34 A thorough check of the geometry and network layout of the model has been conducted, including a number of additional zone connectors and city centre walk links which have been added to the public transport network in order to better represent loading patterns and town centre bus interchange.
	2.1.35 Tables 6 and 7 show the bus routes validation statistics for the AM and PM period respectively, aggregated to a weekly period, which have been provided directly by the bus operators. The last column shows whether the validation has been achieved against the ±15% confidence interval criteria, as set by DfT and TAG guidance.
	2.1.36 The validation results show that:
	2.1.37 Tables 8 and 9 show the validation results for the Loughborough Town Centre bus stops for the AM and PM peaks respectively. The stops surveyed include Baxter Gate, Market Place, High Street, University and the Railway Station, for all stopping services.
	2.1.38 A confidence interval of ±25% has been used to define the validation, as per TAG requirements for public transport validation at individual bus stops.
	2.1.39 The validation results show that:
	2.1.40 Validation checks have also been made for specific services at the Baxter Gate bus stops in the town centre. The counts were provided by the bus operators for the following services:
	2.1.41 As per TAG requirements, a validation criterion of ±25% has been used.
	2.1.42 The validation results can be seen in Tables 10 and 11 for the AM and PM periods respectively.
	2.1.43 The results show that:
	2.1.44 Table 12 shows levels of public transport patronage and percentage mode share for Loughborough and Leicester.
	2.1.45 It can be seen that overall mode share in Loughborough is lower than that in Leicester, in both AM and PM periods. This is in line with annual patronage statistics for both areas.
	2.1.46 This suggests that at an aggregate level the trip matrix is suitable for use in future year forecasting and assessment.
	2.1.47 However, further segmentation has been applied within the matrix for more accurate future year forecasting. Table 12 shows the demand segmentation applied within the demand matrices for ‘Car-Available’ and ‘Non-Car-Available’ trips in the mode choice model.  This is particularly important for reliably and accurately testing the future year public transport and Park-and-Ride schemes. 
	2.1.48 The matrices have been further segmented into work, commute and other purposes, and this allows for value of time variations to be incorporated into the mode choice model responses for future scheme testing.

	 
	 
	 
	 
	2.1.49 The validation statistics for both highway and public transport networks show that the model is validated to the required standards as set by the DfT and TAG, and can be reliably used for future year forecasting and assessments.
	2.1.50 Highway validation results show that the model has an improved level of validation than before, especially in the area relating to the proposed Eastern Distributor Road and the new proposed developments. Model validation in the areas of future development and proposed mitigation schemes now meets and exceeds DfT criteria, which previously was not the case. Other areas of the model have not seen significant changes to flow levels, and therefore at an aggregate level, overall model validation has also been improved.
	2.1.51 The public transport validation results show that the model is validated across all the criteria set out by TAG. These criteria include:
	2.1.52 As a result, the multi-modal model is considered suitable for the purposes of development and mitigation testing within and around Loughborough.
	 






