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1. Introduction 

1.1 Background 

In December 2016 Jacobs completed Stage 1 of Highway Impact Assessment of the Burnley Local Plan (BLP) 

Preferred Option (hereinafter referred to as the Stage 1 report). That study aimed to determine whether any 

infrastructure improvements would be required to support the proposed developments in the Local Plan in 

addition to those already planned as part of the Burnley Pendle Growth Corridor (BPGC) and other committed 

schemes in the area. 

The results of the Stage 1 Assessment showed potential residual congestion issues by the final year of the local 

plan (2032) at some of the key junctions in the local area, including M65 Junction 8, M65 Junction 9, M65 

Junction 10, A682/A646 Rossendale Road, and A679/A646 Rosegrove junction.  

The study recommended that further investigation of the above junctions would be required as part of the Stage 

2 assessment (this study) and subsequently mitigation measures developed to address congestion issues at 

these junctions in the future scenario. 

Jacobs, in consultation with Lancashire County Council (LCC) and Burnley Borough Council, developed 

mitigation proposals which were tested using junction models to ensure their adequacy to support the Local 

Plan for the length of the plan period up to 2032.  

In addition to the 2032 forecast year, and based on consultation with Highway England and LCC, the 2021 

interim forecast year scenario was developed. The 2021 scenario aimed to provide evidence on how the 

impacts of the Local Plan would be realised over time and also to satisfy the requirement for inclusion in the 

BLP of any infrastructure changes needed to deliver the first 5 years of the local plan. 

The junctions’ modelling results underpinning this analysis provide coherent and reasonable evidence to 

demonstrate the impacts of the proposed mitigation measures with regards to the junctions’ performance under 

the future traffic demand. However, they are not recommended to be used for detailed design, given the 

limitations of the junction modelling approach described in Chapter 2 of the Stage 1 report.  

It is understood that a VISSIM microsimulation model has been commissioned by Highway England to provide a 

more accurate assessment of the impacts of the BLP developments on the surrounding highway network. Once 

available the VISSIM model will be run to check outputs from the 2021 and 2032 scenarios and potentially 

refine the mitigation requirements.   

1.2 Purpose of the Addendum  

This addendum to the Burnley Local Plan Highway Impact Assessment Report describes the proposed 

mitigation measures which will provide additional capacity to accommodate the forecast traffic demand by 2021 

and 2032 and reports the results of the junction modelling for these mitigation tests. It will be also used to inform 

the Infrastructure Delivery Plan which will be produced alongside the proposed Local Plan to ensure that 

sufficient transport infrastructure is incorporated to support the delivery of future housing and employment sites. 

1.3 Report Content 

The remainder of the document is structured as follows: 

• Chapter 2 – 2021 Interim Forecast Scenario 

• Chapter 3 – Mitigation Tests 

• Chapter 4 – Summary and Conclusions 
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2. 2021 Interim Year 

2.1 Introduction 

The Stage 1 of the Highways Impact Assessment presented the results and highlighted traffic congestion issues 

in the final year of the local plan, 2032.  

It is recognised that there are a number of uncertainties in traffic and transport terms as to how the highway 

network and travel patterns will look in 2032, and also in the wider sense in terms of socio-economic factors.  

Following consultation with Highways England, LCC and Burnley Borough Council, it was agreed that an interim 

year scenario would be developed to provide an insight into the how the impacts of the Local Plan would be 

realised over time.  

Planning Policy Guidance on Local Plans1 suggests that the Local Plan should specify, at least for the first 5 

years, what infrastructure is required and how it relates to the anticipated rate and phasing of developments. 

Since the base year of the Highway Impact Assessment (HIA) is 2016, 2021 was selected as an interim forecast 

year and a set of mitigation proposals have been developed to ensure that by 2021 all the study area junctions 

would cope with the expected traffic demand and would operate at reasonable level of service. This year has 

been agreed with Highways England, LCC and Burnley Borough Council. 

The subsequent sections summarise the traffic forecasting assumptions and junction modelling results for the 

2021 scenario 

2.2 Traffic Forecast  

The approach used to forecast 2032 traffic, described in Chapter 3 of the Stage 1 report, was also applied to 

derive the 2021 traffic demand. It considers the background traffic growth in addition to the trips generated by 

the non-committed developments. The background traffic represents additional traffic between the base year 

(2016) and the forecast year as a result of future changes in population, car ownership levels, economic growth 

and national transport policies. Future traffic generated by committed developments reflected within National 

Trip End Model (NTEM) is also included in the background growth. 

Therefore, a combination of NTEM (TEMPRO) and RTF15 has been used to estimate background growth in line 

with Section 9 of WebTAG Unit M-4. 

The RTF and TEMPRO growth factors used for background growth calculation are shown below in Table 2-1 for 

2021. 

It is worth noting that the forecasting approach has been undertaken based on NTEM v7.0, which was 

superseded by the release of NTEM v7.2 in March 2017. Since this study had already progressed into the final 

stages at the time of new dataset release, the traffic forecasts have not been changed to include the new NTEM 

update.  According to NTEM v7.2 release notes the difference from NTEM v7.0 for the Burnley area is within 3% 

in terms of Total Productions growth (2011-2036) and 0% in terms of Total Attractions growth (2011-2036). It is 

therefore unlikely to have material impact on the results of this study. 

 

                                                      
1 Planning Policy Guidance, Local Plans, May 2016 https://www.gov.uk/guidance/local-plans--2 
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Table 2-1: Background Traffic Growth Factors - 2021 

Peak 
Hour 

Road 
Type 

RTF 
2016-2021 

(Car) 

TEMPRO Local – Burnley 
2016-2021 

TEMPRO Regional – NW 
2016-2021 

RTF Adjusted 

AM Motorway 1.081 1.0368 1.0354 1.083 

PM  Motorway 1.081 1.0346 1.0335 1.082 

AM  Trunk 1.078 1.0368 1.0354 1.079 

PM  Trunk 1.078 1.0346 1.0335 1.079 

AM  Principal 1.067 1.0368 1.0354 1.069 

PM Principal 1.067 1.0346 1.0335 1.068 

TEMPRO planning dataset has been adjusted to ensure that the number of houses and jobs between 2016 and 

2021 matches the committed developments, jobs and houses proposed for the study area. The scale of 

developments coming forward in 2021 has been calculated based on the housing trajectory and the 

employment phasing plan provided by Burnley Borough Council, presented in Appendix A. The adjustments 

applied to the TEMPRO planning data are demonstrated in Table 2-2 below.  

Table 2-2: TEMPRO Adjustment 

  

2021 

Committed Housing 

Developments (No. of 

Dwellings)* 

Committed Employment 

Developments (No. of Jobs)** 

Local Plan Developments (not 
explicitly modelled)  

815 987 

TEMPRO Default Planning Data 721 283 

Adjustment (LP - TEMPRO) +94 +704 

*Developments with PP, under construction, windfall, and re-occupation 

**Developments with PP and under construction 

To ensure consistency between the two forecast years, Burnley Bridge Business Park and committed sites in 

the vicinity of the M65 Junction 10 have been excluded from TEMPRO planning data and modelled explicitly 

similar to the non-committed developments in order to better understand their impact on the study area road 

network by 2021.  

The uncertainty log produced in Stage 1 has been changed to include the 2021 planning assumptions. It is 

provided in Appendix B of the Stage 1 report. 

Tables 2-3 below summarise the quantum of housing development and the number of jobs considered in 2021 

interim year analysis with details of how they were modelled as part of traffic forecasting. The geographical 

locations of these developments are shown in Figure 2-1.  

Table 2-3: Local Plan Developments - 2021 

Modelling method Number of Dwellings Number of Jobs 

Committed developments within background 
growth 

815 987 

Explicitly modelled committed developments 221 1,322 

Non-committed developments 361 560 

Local Plan Total 1,397 2,869 
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Figure 2-1: Modelled BLP Preferred Option Sites 2021 
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The TRICS trip rates, which are the same as those used in section 3.5 of the Stage 1 report, have been applied 

to estimate the number of origin and destination trips generated by the proposed residential and employment 

developments. As agreed with Burnley Borough Council and Highways England; the trip generation information 

for the Burnley Bridge Business Park and committed sites were derived from the available Transport 

Assessments rather than using generic TRICS rates.  

Table 2-4 presents a summary of trip generation numbers by type of development and time period for the 2021 

Burnley Local Plan Preferred Option scenario.  

Table 2-4: Trip Generation – 2021 

Residential  Employment 

AM PM AM PM 

Arrivals Departures Arrivals Departures Arrivals Departures Arrivals Departures 

84 230 211 126 417 180 195 403 

These trips were distributed to the study area zones using Census 2011 NOMIS origin and destination data and 

were subsequently assigned to the road network using the same method as that adopted for the 2032 

assessment, described in section 3.5 of Stage 1 report.  

Figure 2-2 and Figure 2-3 depict all development traffic flow on a link basis for both AM and PM peak periods in 

2021 of BLP preferred option scenario.
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Figure 2-2: BLP Preferred Option Developments Traffic Assignment Result – 2021 AM Peak Hour 

 



Addendum 1 - Mitigation 

 

OD2 7 

 

Figure 2-3: BLP Preferred Option Developments Traffic Assignment Result – 2021 PM Peak Hour 
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2.3 Junction Modelling Results for 2021 

The impacts of traffic from the proposed Local Plan sites on the highway network in 2021 have been assessed 

in terms of the anticipated effect on the operation of each junction within the study area. This is consistent with 

the ethos outlined in the Stage 1 report. The following sections summarise the findings from the 2021 analysis, 

which included no network changes except the committed schemes. 

2.3.1 M65 Mainline Impacts  

It was established through the analysis of traffic growth factors based on RTF15 that the traffic flow on the J9-

J10 section is likely to reach 85% of theoretical capacity by 2023, whilst J10-J11 section will reach this threshold 

in 2025. Therefore, no mainline analysis was undertaken for the 2021 scenarios, as the motorway sections are 

expected to perform within capacity in the forecast year of 2021. 

2.3.2 Junction Impacts 

It should be noted that as part of this study the complex dumbbell interchanges are split into individual junctions 

and each junction is assigned an identification letter from A to K as demonstrated in Table 2-5. 

Table 2-5 below summarises the capacity status of each of the study area junctions in 2021 BLP Preferred 

Option Scenario, showing the worst situation in either of the peak hours. For simplicity the analysis results have 

been categorised to give a broad indication of the situation in each scenario. The thresholds for capacity status 

are consistent with the Stage 1 assessment and are described in Section 4.4 of the Stage 1 report.  

These categories are:  

0 No capacity issues in either peak hour (values shown in black)  

1 One or more arms approaching capacity in either of the peak hours (values shown in orange)  

2 One or more arms at or exceeding capacity in either of the peak hours (values shown in red) 

Table 2-5: Summary of Junction Capacity Status 

Junction 
BLP Preferred Option 

Scenario - 2021 

A M65 Junction 8 1 

B M65 Junction 9 (Southern Roundabout) 2 

C M65 Junction 9  (Northern Roundabout) 0 

D M65 Junction 10 (Northern Roundabout) 2 

E M65 Junction 10 (Southern Roundabout) 2 

F M65 Junction 10 (M65 Westbound Off Slip Road) 2 

G A56/A679 Burnley Road (Eastern Roundabout) 0 

H A56/A679 Burnley Road (Western Roundabout) 0 

I  A646 Rossendale Road/A682 Manchester Road 2 

J 
A6068/A678 Blackburn Road 1 

A6068/A678 Blackburn Road- with Growth Deal Improvements 0 

K Rosegrove Lane/A679 Accrington Road 2 
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The results show that there will be six junctions over capacity in 2021, and one junction (M65 Junction 8) is 

forecast to perform close to capacity. Junction J (A6068/A678 Blackburn Road) will also reach capacity if no 

improvement proposed as part of Growth Deal funding is implemented by 2021. 

The results of the junction capacity assessment for the 2021 scenario are very similar to the 2032 assessment. 

The same junctions have been identified as approaching or over capacity in both forecast years, and it is 

evident that additional mitigation measures will be required at those junctions within the first 5 years of the local 

plan in order to minimise the adverse impact on the road network. The mitigation measures for each junction 

are discussed in Chapter 3. 

The output files from all of the junction capacity assessments have been provided in Appendix B.  
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3. Mitigation Tests 

3.1 Introduction 

The main objective of the HIA Stage 2 - Mitigation is to identify feasible and deliverable mitigation measures for 

the junctions with capacity issues by 2021 and 2032 using the junction modelling results as evidence. 

The results of the modelling for 2021 and 2032 scenarios showed that junctions A, B, D, E, F, I, and K will 

require intervention to ameliorate congestion and provide satisfactory operations under the forecast traffic 

demand.  

It should be noted that junction J’s modelling results highlighted failures under the existing layout, which can be 

adequately mitigated through implementation of the Growth Deal improvements scheme. The modelling results 

of the new layout have already been discussed in the Stage 1 report and therefore are not included in this 

section.  

The mitigation proposals have been developed by Jacobs in collaboration with LCC. As part of this exercise, 

Jacobs have also produced schematic drawings based on OS mapping for each mitigation proposal. As this is a 

feasibility study, the design work presented is of a similar level and no detailed land or structural surveys have 

been carried out and no information has been obtained on existing ground conditions or underground services. 

At this initial stage of design and based on the information available, it is considered that potential hazards may 

arise from the following: 

• Existing buildings 

• Previous/existing land 

• Previous/existing structures 

• Roadways 

• Railways 

• Access Restrictions 

• Adjacent properties 

• Concurrent site activities 

• Statutory elements 

If any of the schemes in the report are to be taken forward to detailed design, a thorough assessment of 

hazards and risks will be required. This may necessitate revision to the initial designs presented here which are 

merely illustrative at this point. 

The subsequent sections provide brief descriptions of the proposed mitigation measures along with associated 

deliverability/feasibility risks and approximate cost estimates. The cost estimates have been produced by 

Jacobs highways professionals and are based on costs of similar sized schemes with 44% optimism bias 

included. The costs should only be considered indicative at this stage and will be refined as the schemes go 

through design process. 

Results of the mitigation junction modelling tests are also provided for each junction.  

3.2 Junction A – M65 Junction 8 Mitigation Measures 

Junction A is planned for improvements as part of the BPGC funding programme as discussed in the Stage 1 

report. The improvements include signalisation and widening of the roundabout carriageway.  

It has been established as part of this study that even with the proposed BPGC improvements the junction will 

be operating close to capacity in 2021 due to insufficient capacity on the southern arm.   
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The mitigation measures proposed as part the BLP HIA include further amendments to the current BPGC 

design. The refinement to the current design consists of widening of the southern circulatory carriageway, and 

providing an additional lane to the westbound arm. This proposal will also remove the existing free running left 

turn at the westbound off slip and signalise the full arm. The proposed refinements are shown in Figure 3-1. 

The estimated cost of the enhancement provided that it is implemented at the same time as the BPGC 

improvements is £0.5M. This is based on costs of similar sized schemes and not inclusive of costs for 

diversions and protection to existing public utilities, which are unknown at this time. 

The proposal has been assessed in the context of physical constraints and deliverability/feasibility risks which 

are detailed below: 

Constraints 

• No physical constraints other than the highway boundary and existing M65 overbridge  

Deliverability Risks 

• Headroom at the existing structure will need to be assessed to confirm that additional lanes are not 

precluded. 

• The radii of the roundabout will likely require wider lanes of 3.5m to allow for the swept path of larger 

vehicles. 

• M65 WB Exit Slip – The drainage is immediately behind the kerbline, so amendment of the kerbline will 

require amendments to the pipework. A similar story applies for the VRS and the lighting columns. 

• The slope – Amendments to the slope may require approval from Network Rail, depending upon 

extents.  

• The Railway bridge – The headroom clearance looks to be tight, so any widening needs to ensure that 

the new carriageway levels don’t reduce the head height below allowable minimum. 

• Pedestrians – There is a footpath crossing immediately south of the railway bridge (12-7-FP 64) which 

will need diverting. Otherwise the central reservation will need to be wide enough to cater for a 

pedestrian refuge 

• A56 – The southbound carriageway drains to the centre, so relocating the central reservation will also 

need new drainage. 

• The scheme will have an unknown impact on existing public utilities, if present, and may require 

diversions and protection works to deliver the proposals. 

• Signal poles, ducts, cabling and chambers may need to be relocated 
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Figure 3-1: Junction A M65 Junction 8 Mitigation Measures 
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The results detailing the operation of the mitigation proposals for the signalised M65 Junction 8 in 2021 and 

2032 with enhanced BPGC proposals are shown in Table 3-1. It should be noted that at signalised junctions the 

results shown for each arm represent the worst lane of that arm. 

Table 3-1: Junction A Mitigation Measures Results 

Arm 
Base Year 

Traffic 
Flow 

Traffic 
Flow 

Mean  
Max 

Queue 
(PCU) 

Average 
Delay 

(s/PCU) 

 Deg. 
Sat 

Junction 
Total 
Delay 

(PCUHr) 

Junction 
Deg. Sat 

 PRC 
(%) 

BLP Preferred Option Scenario (2021) 

  AM 

Westbound - M65 Jn 8 
Off Slip 

1,306 1,463 6.7 13.6 0.61 

45 0.84 7 
Northbound - A56 2,326 2,573 9.9 12.7 0.81 

Eastbound - M65 Jn 8 
Off Slip 

707 768 6.2 20.9 0.64 

Southbound - A6068 1,031 1,151 8.5 31 0.81 

  PM 

Westbound - M65 Jn 8 
Off Slip 

1,373 1,567 9.6 17 0.66 

44 0.73 23 
Northbound - A56 2,154 2,361 7.9 10 0.70 

Eastbound - M65 Jn 8 
Off Slip 

781 849 8.7 25 0.68 

Southbound - A6068 876 976 6.5 24 0.58 

BLP Preferred Option Scenario (2032) 

  AM 

Westbound - M65 Jn 8 
Off Slip 

1,306 1,673 9.9 20 0.72 

63 0.88 1.9 
Northbound - A56 2,326 2,810 11.9 14 0.86 

Eastbound - M65 Jn 8 
Off Slip 

707 851 7.9 24 0.69 

Southbound - A6068 1,031 1,366 11.3 41 0.87 

  PM 

Westbound - M65 Jn 8 
Off Slip 

1,373 1,798 11.4 18 0.72 

55 0.80 12.8 
Northbound - A56 2,154 2,582 8.4 10 0.73 

Eastbound - M65 Jn 8 
Off Slip 

781 944 9.8 27 0.73 

Southbound - A6068 876 1,141 8.4 33 0.74 

The following are observations made on the performance of the junction: 

• The junction is forecast to operate within capacity in both 2021 and 2032. 

• The average delay per vehicle does not exceed half a minute in 2021 and one minute in 2032. 

• Similar to other model runs in order to develop a conservative estimate, no capacity increase has been 

considered as a result of MOVA technology. However, it can potentially further improve the 

performance of the junction.  
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3.3 Junction B – M65 Junction 9 Southern Roundabout Mitigation Measures 

Junction B has been identified for improvement as part of BPGC funding programme. The proposed mitigation 

consists of widening the eastern arm to increase the lane flare length.  

The modelling results suggested that even with the BPGC improvements the junction would have delays, close 

to 2 minutes, and long queues, reaching 250m, at this particular arm in the 2021 AM peak and no capacity 

issues in the PM peak. 

Additional traffic from the BLP development proposals, and in particular the trips from the proposed employment 

site to the west of Junction B, exacerbate the junction’s poor performance in the 2032 scenario, resulting in 

even longer delays and excessive queueing at almost all arms of the junction.  

Although it was established that mitigation will be required as early as 2021, the capacity issues at this junction 

will be significantly more pronounced in 2032 and therefore a staged programme of mitigation is proposed for 

this junction. 

The BPGC scheme is shown in Figure 3-2. The 2021 mitigation will only require a refinement to the BPGC 

scheme which will consist of extension of the flared lane on the eastern arm to 70m which will increase the 

stacking capacity of that arm.  

As a further improvement to the roundabout it is proposed to create an additional signalised junction on the 

bridge desk to allow the traffic on the A679 from the northern roundabout (Junction C) to turn right onto the M65 

Westbound on slip road. This arrangement will remove the U-turn traffic from the northern arm of Junction B and 

will enhance the junction performance by reducing the conflicting movement particularly for the eastern arm, 

which is the worst performing arm. The provision of this new signalised T-junction is unlikely to be required by 

2021 but will need to take place as an interim solution between 2021 and 2032.  

In the 2032 BLP scenario, Junction B will require a major improvement to operate satisfactorily. The ultimate 

proposal for this junction will be converting the existing roundabout to a signalised junction. In this study this 

proposal is tested along with the new T-junction under the 2032 traffic demand. The details of the proposals are 

shown in Figure 3-3.  Detailed assessment will be needed to determine accurate phasing of the proposals in 

this area. 

The estimated cost of implementing the above proposals is between £2.5M and £3M. The extents of the 

scheme include both a railway and motorway bridge. Works to both bridges may be required to facilitate this 

scheme but costs at this time are unknown. 

The proposal has been assessed in the context of constraints and deliverability/feasibility risks which are 

detailed below: 

Constraints 

There are several physical constraints related to these proposals, which may constrain the layout and 

options: 

• The railway, which is located in a cutting to the north, which passes under the scheme on a railway 

underbridge.   

• The M65, which is located in a cutting to the north, which passes under the scheme on underbridge.   

• Highway boundary; and 

• The existing highway horizontal geometry of the approach roads. 

Deliverability Risks 

• The movement from the M65 Junction 9 northern roundabout onto the M65 westbound will be restricted 

by the close proximity of both the railway and M65 motorway, and their associated underbridges. The 
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narrow corridor will limit options to facilitate the swept path of vehicles and accommodate all necessary 

highway features such as traffic signs, signals and vehicle restraint systems. 

• The radii of the roundabout will likely require wider lanes of 3.5m to allow for the swept path of larger 

vehicles. 

• Forward visibility for the southbound traffic on the A679 is reduced due to the parapet on the railway 

underbridge. 

• Current facilities for Non-Motorised Users, (NMUs) are intermittent across the site. The scheme will 

need to address this as the design progresses. 

• The current carriageway width cannot accommodate the proposed carriageway width over both 

bridges. An assessment of both underbridges will need to be carried out to determine whether the 

carriageways can be widened without major works to the structures. 

• The scheme will have an unknown impact on existing public utilities, if present, and may require 

diversions and protection works to mitigate the proposals. 

• The close proximity to both the railway and motorway cuttings may pose a geotechnical risk and 

require retaining features. 

• The existing railway and motorway underbridge may require additional works to facilitate this scheme. 
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Figure 3-2: Junction B – M65 Junction 9 Southern Roundabout BPGC Scheme 
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Figure 3-3: Junction B M65 Junction 9 Southern Roundabout – 2032 Mitigation Measure   
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Table 3-2 and Table 3-3 present the modelling results of Junction B mitigation proposals for 2021 and 2032 

scenarios, respectively. The 2021 results are based on the modified Arcady model developed as part of the 

Stage 1; whilst the 2032 results are based on the new LinSig model created specifically to assess the proposed 

mitigation. It should be noted that at the signalised junction the results shown for each arm represent the worst 

lane of that arm.  

Table 3-2: Junction B 2021 Mitigation Measures Results 

Arm 
Base Year 

Traffic 
Flow 

2021 
Traffic 
Flow 

Max Queue 
(PCU) 

Max 
Average 

Delay 
(s) 

RFC 
Junction 
Delay (s) 

Junction 
Residual 
Capacity 

BLP Preferred Option Scenario (2021) 

  AM 

Southbound - M65 J9 613 848 1.7 5.7 0.61 

34 -4 
Westbound - A679 Accrington Rd  1,109 1,360 28.0 55.5 0.99 

Northbound - Bentley Wood Way  80 95 0.2 6.4 0.15 

Eastbound - A679 Accrington Rd  196 236 0.7 8.8 0.42 

  PM 

Southbound - M65 J9 597 921 2.6 8.0 0.71 

8 27 
Westbound - A679 Accrington Rd  850 1,013 2.8 7.6 0.72 

Northbound - Bentley Wood Way  294 331 0.9 7.6 0.45 

Eastbound - A679 Accrington Rd  218 256 0.8 8.5 0.42 

 

Table 3-3: Junction B 2032 Mitigation Measures Results 

Arm 

Base 
Year 

Traffic 
Flow 

2032 
Traffic 
Flow 

Mean  
Max 

Queue 
(PCU) 

Average 
Delay 

(s/PCU) 

 Deg. 
Sat 

Junction 
Total 
Delay 

(PCUHr) 

Junction 
Deg. Sat 

 PRC 

BLP Preferred Option Scenario (2032) 

  AM 

Southbound - M65 J9 613 1,048 6.9 53.3 0.68 

42 0.89 2 

Westbound - A679 Accrington 
Rd  

1,109 1,814 20.6 51 0.85 

Northbound - Bentley Wood 
Way  

80 124 1.6 56.5 0.27 

Eastbound - A679 Accrington 
Rd  

196 375 11.5 91.8 0.89 

Southbound - Proposed T-
Junction 

- 1,136 1 2 0.50 

Northbound - Proposed T-
Junction 

- 1,316 8.5 3.2 0.49 

  PM 

Southbound - M65 J9 597 994 3.9 76 0.65 

40 0.86 4 

Westbound - A679 Accrington 
Rd  

850 1,232 17.9 58.5 0.86 

Northbound - Bentley Wood 
Way  

294 373 7.7 62.4 0.69 

Eastbound - A679 Accrington 
Rd  

218 608 14.1 44.4 0.69 

Southbound - Proposed T-
Junction 

- 1,158 0.4 1.6 0.47 

Northbound - Proposed T-
Junction 

- 1,063 6.7 6 0.43 
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The following are observations made on the performance of the junction: 

• Minor modification of the BPGC proposal is expected to be sufficient to meet the 2021 forecast demand.  

• Although the eastern arm is approaching capacity in 2021, the maximum average delay does not 

exceed one minute and the queues are not excessively long to affect the neighbouring junctions. 

• All approaches operate within practical capacity under the proposed improvements in 2032. The 

average delay per vehicle and the queues are significantly reduced in comparison with the unmitigated 

scenario.  

• Similar to other model runs in order to develop a conservative estimate, no capacity increase has been 

considered as a result of MOVA technology.  

3.4 Junction D– M65 Junction 10 Northern Roundabout Mitigation Measures 

The northern roundabout of the M65 Junction 10 has recently been signalised and no further improvement is 

scheduled in the immediate future. The junction is expected to perform slightly over capacity in 2021, 

particularly in the PM peak, and fail heavily in the 2032 BLP Preferred Option scenario with nearly 10 minutes of 

delay. 

To address failures at this junction, a set of measures are proposed to take place in stages between the 

modelled years. By 2021, signing/lane discipline changes at Gannow Lane arm and the eastern circulatory link 

of the roundabout along with MOVA modernisation will be sufficient for the junction to perform within acceptable 

level of service. 

However, the 2032 forecast traffic demand will require further improvements to increase the capacity of the 

junction. They will include: 

• Widening and provision of an additional lane on the motorway eastbound off-slip  

• Widening and provision of additional lane on the Padiham Road approach  

• Bus gate upstream of the Padiham Road approach.  

• Widening of the western and southern circulatory carriageway of the roundabout.  

Following consultation with Highways England and LCC it was agreed that the partial option without widening of 

the eastbound off-slip will also need to be tested.  

These proposals for both options are depicted in Figure 3-4 and Figure 3-5. 

The estimated cost of the full scheme with widening of the off-slip is £2.5M-3M. Removing the off-slip widening 

from the design of the scheme is likely to reduce the cost by £100-200K. The cost estimates are based on costs 

of similar sized schemes and not inclusive of costs for diversions and protection to existing public utilities, which 

are unknown at this time. The extents of the scheme include Non-Motorised Users, (NMUs) subways which may 

be impacted by the works, but costs at this time are unknown.  

The proposal has been assessed in the context of physical constraints and deliverability/feasibility risks which 

are detailed below: 

Constraints 

There are several physical constraints to this scheme, which may constrain the layout and options: 

• The M65, which is located in a cutting to the south, which passes under the scheme on an underbridge.   

• Highway boundary 
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• The existing highway horizontal geometry of the approach roads and roundabout circulatory 

carriageway. 

Deliverability Risks 

• There appears to be insufficient space on the southbound carriageway of Padiham Road, to 

accommodate a bus gate.  Realignment of the northbound carriageway may be required to facilitate the 

proposals. 

• Non-Motorised Users, (NMUs) improvements included in the proposal and it is assumed that that 

existing grade separated NMU network is sufficient, but this will need to be confirmed for all Junction D, 

E and F works.  

• There is a risk that the carriageway may require further widening than the existing subways can 

accommodate without significant intervention 

• The scheme will have an unknown impact on existing public utilities, if present, and may require 

diversions and protection works to mitigate the proposals. 
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Figure 3-4:  Junction D M65 Junction 10 Northern Roundabout – 2032 Mitigation Measures Option 1 
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Figure 3-5:  Junction D M65 Junction 10 Northern Roundabout – 2032 Mitigation Measures Option 2 
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Table 3-4 presents the modelling results of Junction D mitigation proposals for 2021 and 2032 scenarios. 

Table 3-4: Junction D Mitigation Measures Results 

Arm 
Base Year 

Traffic Flow 
Traffic 
Flow 

Mean Max 
Queue 
(PCU) 

Average 
Delay 

(s) 
RFC 

Junction 
Delay (s) 

Junction 
Residual 
Capacity 

 PRC 

BLP Preferred Option Scenario (2021) 

  AM 

Southbound – Padiham Rd A671  1,077 1,181 11 30.7 0.82 

39 0.82 10 

Westbound - Pendle Way 259 301 0.4 5.2 0.47 

Northbound - Cavalry Way 1,000 1,118 9.3 23.7 0.72 

Eastbound - M65 off Slip 1,432 1,590 13 22.2 0.80 

Eastbound - Gannow Lane 295 338 2.1 11 0.56 

  PM 

Southbound - Padiham Rd A671  674 734 6.9 30 0.64 

46 0.91 -1 

Westbound - Pendle Way 198 217 0.2 4 0.30 

Northbound - Cavalry Way 1,518 1,729 19.5 34 0.91 

Eastbound - M65 off Slip 1,375 1,511 17.3 38 0.90 

Eastbound - Gannow Lane 239 271 2 18 0.51 

BLP Preferred Option Scenario (2032) – With EB Off Slip Widening 

  AM 

Southbound – Padiham Rd A671  1,077 1,328 9.5 33.1 0.80 

49 0.84 7 

Westbound - Pendle Way 259 377 4.6 34.4 0.81 

Northbound - Cavalry Way 1,000 1,287 10 39.2 0.84 

Eastbound - M65 off Slip 1,432 1,770 8.8 11.4 0.62 

Eastbound - Gannow Lane 295 396 2.5 16.9 0.63 

  PM 

Southbound – Padiham Rd A671  674 813 7.3 50.1 0.85 

42 0.85 6 

Westbound - Pendle Way 198 248 0.9 7.7 0.45 

Northbound - Cavalry Way 1,518 2,066 8.9 15.1 0.67 

Eastbound - M65 off Slip 1,375 1,713 9.5 27.4 0.79 

Eastbound - Gannow Lane 239 307 2.1 26.6 0.68 

BLP Preferred Option Scenario (2032) – Without EB Off Slip Widening 

  AM 

Southbound – Padiham Rd A671  1,077 1,328 10.4 39.2 0.85 

49 0.90 0 

Westbound - Pendle Way 259 377 3.8 23.2 0.76 

Northbound - Cavalry Way 1,000 1,287 7.2 26.4 0.67 

Eastbound - M65 off Slip 1,432 1,770 14.1 18.7 0.80 

Eastbound - Gannow Lane 295 396 1.3 7.6 0.46 

  PM 

Southbound - Padiham Rd A671  674 813 6.9 42.4 0.79 

49 0.88 3 

Westbound - Pendle Way 198 248 0.9 7 0.43 

Northbound - Cavalry Way 1,518 2,066 13.6 34.8 0.88 

Eastbound - M65 off Slip 1,375 1,713 15.9 26.9 0.87 

Eastbound - Gannow Lane 239 307 2.9 38.1 0.76 
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The following are observations made on the performance of the junction: 

• In 2021 with the proposed mitigation the maximum average delay does not exceed one minute per 

vehicle and the queues are not excessively long to have an impact on the neighbouring junctions and 

the M65 mainline. 

• The junction is expected to operate within capacity under the two proposed options for the 2032 

scenario.  

• All delays are less than one minute per vehicle and queue lengths are not expected to result in any 

blocking back. 

• Similar to other model runs in order to develop a conservative estimate, no capacity increase has been 

considered as a result of MOVA technology.  

3.5 Junction E – M65 Junction 10 Southern Roundabout Mitigation Measures 

Similar to Junction D, this roundabout has recently been signalised and no other improvements are currently 

advocated. The modelling results for both forecast years show that the junction will experience excessive delays 

and long queues in the future.  

Likewise, due to differences in the scale of traffic demand between the two modelled years, two sets of 

proposals are identified to be implemented at this junction to meet the demand requirement in each forecast 

year. The 2021 proposals include MOVA review, an additional lane on Barracks Road exit arm and removal of 

some of the U-turners at the northern arm as a result of signalisation of the motorway off-slip T-junction 

(Junction F), described in the next section.  

The 2032 improvements include widening of the roundabout southern carriageway and providing an additional 

lane at Accrington approach to improve lane discipline and increase capacity of the junction.  For further details 

of the proposal, see Figure 3-6. 

The estimated cost of the full scheme for 2032 is between £1.5M and £2M. The cost estimate does not include 

signalisation of Junction F.   

The proposal has been assessed in the context of physical constraints and deliverability/feasibility risks which 

are detailed below: 

Constraints 

• Highway boundary 

• An existing railway bridge on Hameldon Approach. 

Deliverability Risks 

• Non-Motorised Users (NMUs) improvements included in the proposal and it is assumed that that 

existing grade separated NMU network is sufficient, but this will need to be confirmed for all Junction D, 

E and F works.  

• An existing railway bridge on Hameldon Approach appears to be much wider than currently required, 

but it will need to be confirmed that it can accommodate the proposals without additional works to the 

structure. 

• The scheme will have an unknown impact on existing public utilities, if present, and may require 

diversions and protection works to mitigate the proposals. 
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Figure 3-6:  Junction E M65 Junction 10 Southern Roundabout – 2032 Mitigation Measures  
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Table 3-5 presents the modelling results of Junction E mitigation proposals for 2021 and 2032 scenarios. 

Table 3-5: Junction E Mitigation Measures Mitigation Measures Results 

Arm 
Base Year 

Traffic 
Flow 

 Traffic 
Flow 

Mean Max 
Queue 
(PCU) 

Average 
Delay 

(s/PCU) 

 Deg. 
Sat 

Junction 
Total 
Delay 

(PCUHr) 

Junction 
Deg. Sat 

 
PRC 

BLP Preferred Option Scenario (2021) 

  AM 

Westbound - A671 
Westway 

1,160 1,328 6.2 17.3 0.69 

40 0.77 18 

Northbound - B6239 
Barracks Rd 

573 623 5.8 31.8 0.66 

Eastbound - A679 
Hameldon Approach  

505 647 5.8 29.9 0.65 

Southbound - A671 Cavalry 
Way 

2,744 2,923 1.6 3.6 0.77 

  PM 

Westbound - A671 
Westway 

1,533 1,787 15.7 23.7 0.87 

52 0.88 3 

Northbound - B6239 
Barracks Rd 

555 601 6.8 42 0.78 

Eastbound - A679 
Hameldon Approach  

562 711 9.2 45.7 0.85 

Southbound - A671 Cavalry 
Way 

2,494 2,560 1.1 2.7 0.68 

BLP Preferred Option Scenario (2032) 

  AM 

Westbound - A671 
Westway 

1,160 1,607 9.9 28.3 0.86 

61 0.88 2 

Northbound - B6239 
Barracks Rd 

573 676 6.4 32.5 0.68 

Eastbound - A679 
Hameldon Approach  

505 831 7 54.2 0.83 

Southbound - A671 Cavalry 
Way 

2,744 3,396 15.3 17.2 0.88 

  PM 

Westbound - A671 
Westway 

1,533 2,111 7.2 14.5 0.83 

73 0.91 -1 

Northbound - B6239 
Barracks Rd 

555 652 6.7 39.8 0.78 

Eastbound - A679 
Hameldon Approach  

562 971 8.9 67.2 0.91 

Southbound - A671 Cavalry 
Way 

2,494 2,910 1.7 3.8 0.78 

The followings are the observations from the modelling results: 

• The junction performs within its capacity in both peaks in 2021 scenario- with maximum average delay 

of 45 sec per vehicle.  

• In 2032 all approaches are within their theoretical capacity, except the eastbound approach which is 

anticipated to approach capacity in the PM peak. Delays at his arm will be marginally above one minute. 

If no mitigation is in place the average delay per vehicle at this approach would be over 10 minutes, 

resulting in half a kilometre queue in the PM peak. 

• With mitigation the queues are not anticipated to block back to the adjacent junctions. 

• The effect of MOVA on junction capacity is not considered in the LinSig model.  
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3.6 Junction F – M65 Junction 10 Westbound Off Slip 

Junction F is a priority T-junction at M65 Junction 10 between the westbound off slip road and Cavalry Way. 

The off slip road consists of two lanes, one of which is a free merge lane. Based on consultation with LCC, the 

50/50 traffic split between the two lanes has been assumed in order to model this junction in Picady.  It has 

been acknowledged in the Stage 1 report Section 2.5 that the results of this model should be treated with 

caution as they may not accurately represent the actual performance of the junction due to limitations of the 

Picady software. However, in the absence of a microsimulation model the Picady model provided the best 

available evidence and was used to identify a need for mitigation at this junction. 

The modelling results highlighted capacity issues at Junction F in both 2021 and 2032 scenarios, particularly at 

the westbound off slip. In addition, it has been taken into account that the traffic from this junction U-turn at 

Junction E to proceed to M65 westbound on slip or to the northern roundabout.  

A mitigation proposal has been developed in consultation with LCC to address the capacity issues at Junction F 

and reduce number of U-turn traffic to improve the operation of Junction E. 

The proposal consists of signalisation of the junction and allowing the traffic from Junction D (M65 Junction 10 

northern roundabout) to turn right onto M65 westbound on-slip road. This proposal also requires widening of the 

northbound and southbound approaches, as shown in Figure 3-7.  

The estimated cost of providing the signal controlled junction at Junction F is between £1.5M and £2M.  This is 

based on costs of similar sized schemes and not inclusive of costs for diversions and protection to existing 

public utilities, which are unknown at this time.  The extents of the scheme include both a railway and motorway 

underbridge, which may be impacted by the works, but costs at this time are unknown. 

The proposal has been assessed in the context of physical constraints and deliverability/feasibility risks which 

are detailed below: 

Constraints 

• Highway boundary 

• The railway, which is located in a cutting to the south, which passes under the scheme on a railway 

underbridge.   

• The M65, which is located in a cutting to the north, which passes under the scheme on an 

underbridge.   

Deliverability Risks 

• Non-Motorised Users, (NMUs) improvements included in the proposal and it is assumed that that 

existing grade separated NMU network is sufficient, but this will need to be confirmed for all Junction 

D, E and F works.  

• The existing M65 Junction 10 southern roundabout is located approximately 180m upstream on the 

northbound carriageway from the proposed traffic signal stop line, which may impact on the proposed 

traffic signal operation and capacity. 

• It should be feasible to widen the carriageway into areas of existing redundant or unused 

carriageways or over widened bridges, but the pavements and structures may require additional works 

to facilitate this scheme. 

• The existing NMU crossing on M65 eastbound off slip junction with Cavalry Way will need to be 

upgrade. 
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Figure 3-7:  Junction F M65 Junction 10 Priority Junction Mitigation Measures  
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A LinSig model was developed for this junction to assess the proposed mitigation measure and the results are 

presented in Table 4-6. The results shown for each arm represent the worst lane of that arm. 

Table 3-6: Junction F Mitigation Measures Results 

Arm 

Base 
Year 

Traffic 
Flow 

Traffic 
Flow 

 Mean Max 
Queue 
(PCU) 

Average 
Delay 

(s/PCU) 

 Deg. 
Sat 

Junction 
Total 
Delay 

(PCUHr) 

Junction 
Deg. Sat 

 
PRC 

BLP Preferred Option Scenario (2021) 

  AM 

Southbound - Calvary 
Way 

2,414 2,687 25.2 12.4 0.77 

32 0.78 16 
Westbound - M65 Off 

Slip Road 
335 386 7.9 81.6 0.78 

Northbound - Calvary 
Way 

2,072 2,139 5.7 6.3 0.56 

  PM 

Southbound - Calvary 
Way 

1,868 2,049 20.5 17.9 0.68 

37 0.68 32 
Westbound - M65 Off 

Slip Road 
627 680 11.1 50.1 0.66 

Northbound - Calvary 
Way 

2,537 2,662 13.1 9.7 0.55 

BLP Preferred Option Scenario (2032) 

  AM 

Southbound - Calvary 
Way 

2,414 3,058 39.9 21.4 0.90 

51 0.90 0 
Westbound - M65 Off 

Slip Road 
335 536 12.0 102.6 0.90 

Northbound - Calvary 
Way 

2,072 2,463 7.7 7.9 0.66 

  PM 

Southbound - Calvary 
Way 

1,868 2,316 25.8 20.8 0.77 

49 0.77 17 
Westbound - M65 Off 

Slip Road 
627 839 13.8 55.9 0.77 

Northbound - Calvary 
Way 

2,537 3,114 18.6 12.2 0.66 

The following commentary sets out the key impacts of the mitigation measures on the junction: 

• The junction operates within capacity in 2021 forecast year in both peaks; with average delay of 80 

seconds per vehicle. 

• The junction approaches capacity in 2032 AM peak, and the average delays are not expected to exceed 

two minutes per vehicle. 

• Due to a number of uncertainties at this junction, it is recommended to undertake further analysis and 

O-D traffic counts to confirm the impact of the mitigation proposals.  
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3.7 Junction I - A682/A646 Mitigation Measures 

Junction I is a signalised junction between Glen View/Rossendale Road and Manchester Road and currently 

operates close to its theoretical capacity during the peak times. If no improvement is implemented at this 

junction, it is forecast to be over capacity by 2021 which will result in significant delays (up to 6 minutes in 2021 

and over 10 minutes in 2032) and long queues. 

It has been established as part of this study that Junction I will require improvement regardless of the BLP 

developments. However, improving the performance of this junction is difficult, as it not only experiences high 

level of traffic demand during peak times but also is physically constrained by the existing houses, on street 

parking, cycle routes, thus leaving a limited number of improvement options. 

Following consultation with LCC, mitigation proposals for Junction I have been developed for different levels of 

traffic in the future. It is expected that by 2021 signals improvements and lane discipline change at the southern 

arm will be sufficient to allow this junction to function satisfactorily. The results are demonstrated in Table 3-7. 

By 2032 more extensive changes will be required to accommodate the forecast levels of traffic. In addition to 

the mitigation proposed for 2021 scenario it is proposed to change lane discipline at the eastern arm to provide 

two lanes for straight on movement. This will result in sharing the right turn lane with straight ahead movement 

and also widening of the west exit arm to accommodate the traffic from the east-west lanes. This proposal will 

require removal of the parking spaces on the western arm. 

It is also proposed to consider banning the right turn movement at the east arm, as this movement is not heavy 

at peak times- less than 50 vehicles per hour. This will result in lower delays and less queuing compared to the 

option without banning as demonstrated in Table 3-8. 

The scheme which includes all 3 mitigation stages is depicted in Figure 3-8.  

The estimated cost of the full scheme is between £1M and £1.5M. The estimate is based on costs of similar 

sized schemes and not inclusive of costs for diversions and protection to existing public utilities, which are 

unknown at this time.   

The proposal has been assessed for constraints and deliverability/feasibility risks which are detailed below: 

Constraints 

• Highway boundary 

• Residential accesses 

• Cycle routes 

Deliverability Risks 

• Current facilities for Non-Motorised Users, (NMUs) are intermittent across the site. The scheme will 

need to address this as the design progresses. 

• The existing highway constraints are expected to restrict options to provide traffic and cycle lanes in 

addition to improved traffic islands.  

• The scheme will have an unknown impact on existing public utilities, if present, and may require 

diversions and protection works to mitigate the proposals. 
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Figure 3-8:  Junction I Mitigation Measures  
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Table 3-7 and Table 3-8 present the detailed results of the improvements for Junction I in 2021 and 2032, 

respectively.  

Table 3-7: Junction I Mitigation Measures Results -2021 

Arm 
Base Year 

Traffic 
Flow 

Traffic 
Flow 

 Mean Max 
Queue 
(PCU) 

Average 
Delay 

(s/PCU) 

 Deg. 
Sat 

Junction 
Total 
Delay 

(PCUHr) 

Junction 
Deg. Sat 

 
PRC 

BLP Preferred Option Scenario (2021) 

  AM 

Westbound - Glen 
View Rd 

552 598 19 47 0.81 

34 0.81 11 

Northbound - 
Manchester Rd 

611 667 13 67 0.81 

Eastbound - 
Rossendale Road 

540 601 5 59 0.52 

Southbound - 
Manchester Rd 

432 481 11 73 0.80 

  PM 

Westbound - Glen 
View Rd 

430 463 2 212 0.69 

37 0.86 5 

Northbound - 
Manchester Rd 

410 462 11 74 0.82 

Eastbound - 
Rossendale Road 

841 934 24 45 0.86 

Southbound - 
Manchester Rd 

516 558 14 72 0.85 

 

Table 3-8: Junction I Mitigation Measures Results -2032 

Arm 
Base Year 

Traffic 
Flow 

Traffic 
Flow 

 Mean Max 
Queue 
(PCU) 

 
Average 

Delay 
(s/PCU) 

 Deg. 
Sat 

Junction 
Total 
Delay 

(PCUHr) 

Junction 
Deg. Sat 

 
PRC 

BLP Preferred Option Scenario (2032) 

  AM 

Westbound - Glen 
View Rd 

552 667 10 55 0.74 

46 0.83 8 

Northbound - 
Manchester Rd 

611 903 13 35 0.83 

Eastbound - 
Rossendale Road 

540 817 14 38 0.83 

Southbound - 
Manchester Rd 

432 605 11 65 0.83 

  PM 

Westbound - Glen 
View Rd 

430 503 8 45 0.50 

80 1.02 -14 

Northbound - 
Manchester Rd 

410 734 25 167 1.02 

Eastbound - 
Rossendale Road 

841 1,152 43 110 1.01 

Southbound - 
Manchester Rd 

516 658 28 153 1.02 

The followings can be concluded from the modelling results: 

• The average delay is nearly one minute per vehicle at all approaches, except the westbound approach, 

which experiences higher delay in PM peak. This delay occurs at the right turn lane, which carries low 
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traffic demand (less than 50 vehicles per hour) at peak times; therefore, it is not expected to have a 

significant impact on the junction overall performance. 

• There is a substantial improvement in the junction operation in 2032 scenario, when compared to the 

unmitigated scenario.  

• In 2032 AM peak the junction is forecast to operate within its theoretical capacity and delays are not 

exceeding one minute. 

• The junction is slightly over capacity in PM peak; however, when compared to the unmitigated scenario 

the delays are reduced by nearly 7 minutes at the worst performing lane.  

• The impacts of MOVA on the junction capacity are ignored. 

3.8 Junction K – A679/A646 Mitigation Measures 

Junction K is planned for improvements as part of BPGC programme. The scheme consists of signal 

improvements and additional lanes on the eastern and southern arms to provide extra capacity. 

Despite the significant improvements in the junction performance with the BPGC scheme in place, the modelling 

results showed that Junction K will be over capacity, by 2021 with delays of up to 5 minutes.  

An enhancement to the committed BPGC scheme at Junction K has been proposed by LCC and tested by 

Jacobs using the LinSig model. 

The mitigation consists of changing the lane discipline at the eastern arm to allow two lanes for straight ahead 

movement and widening the opposing exit arm to receive the two straight-on lanes traffic. The enhanced BPGC 

scheme for Junction K is shown in Figure 3-9. 

The estimated cost of the enhancement is approximately £1M.   

The proposal has been assessed for physical constraints and deliverability risks which are detailed below: 

Constraints 

• Highway boundary 

• Residential and  accesses 

• Topography 

Deliverability Risks 

• Vehicular access to Rosegrove Working Men’s Club will need to be re-profiled to tie into A679 

Accrington Road. The extents of the re-profiling will depend upon the existing vertical geometry, 

highway standards and level difference.  

• The site is located on a slope, falling to the north.  The proposal may require several retaining features 

across the site to reduce the impact of the scheme. 

• Eastbound traffic from Accrington Road to Rossendale Road south will likely require stop line on west 

and south moving away from junction to allow for 2 lanes of turning traffic. 

• An existing traffic signal controlled pedestrian crossing on Accrington Road, to the east of the junction 

will need to be removed as part of the works 

• Current facilities for Non-Motorised Users (NMUs) are intermittent across the site.  The scheme will 

need to address this as the design progresses. 

• Opposition by key stakeholders, members of the public and landowners affected by the proposals. 
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• The scheme will have an unknown impact on existing public utilities, if present, and may require 

diversions and protection works to mitigate the proposals. 
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Figure 3-9:  Junction K Mitigation Measures  
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The results of the mitigation tests for 2021 and 2032 scenarios are presented in Table 3-9. The table also 

shows the current performance of the junction and the situation without the proposed enhancement to the 

BPGC scheme for comparison. 

As can be seen the junction was approaching capacity in 2015 and will be over capacity with delays of up to 8 

minutes in 2021 and 2032 if no improvement is implemented.  

With the original BPGC scheme the average delays will reduce to 3.5 minutes. However, the junction will still be 

operating over its practical capacity. 

The enhanced BPGC design will allow the junction to operate just within capacity in both 2021 and 2032 with 

the delays not exceeding 2.5 minute which is comparable to the current performance of the junction. 

Table 3-9: Junction K Mitigation Proposals Comparison 

Summary based on Existing Layout 

Design Option 
Jn Total 

Flow 
PRC (%) 

Total Delay 
PCUHr 

Jn Average 
Delay per 

PCU 
Jn Deg. Sat 

Am peak 2015 2,621 -4.7 45 94 0.94 

Pm peak 2015 2,697 -9.1 59 116 0.98 

2021 BPL Preferred Option AM 3,150 -28.7 229 334 1.16 

2021 BPL Preferred Option PM 3,166 -33.6 256 389 1.20 

2032 BPL Preferred Option AM 4,022 -35.1 300 388 1.22 

2032 BPL Preferred Option PM 4,003 -37.9 323 467 1.24 

Summary based on Current BPGC Design 

Design Option 
Jn Total 

Flow 
PRC (%) 

Total Delay 
PCUHr 

Jn Average 
Delay per 

PCU 
Jn Deg. Sat 

2021 BPL Preferred Option AM 3,150 -4.1 58 84 0.94 

2021 BPL Preferred Option PM 3,166 -14.6 86 165 1.03 

2032 BPL Preferred Option AM 4,022 -9.6 71 115 0.99 

2032 BPL Preferred Option PM 4,003 -18.2 127 204 1.06 

Summary based on Enhanced BPGC Design 

Design Option 
Jn Total 

Flow 
PRC (%) 

Total Delay 
PCUHr 

Jn Average 
Delay per 

PCU 
Jn Deg. Sat 

2021 BPL Preferred Option AM 3,150 7.1 46 79 0.84 

2021 BPL Preferred Option PM 3,166 -5 58 106 0.95 

2032 BPL Preferred Option AM 4,022 3 51 84 0.87 

2032 BPL Preferred Option PM 4,003 -9.6 75 144 0.99 

Table 3-10 provides the detailed results of the junction’s performance under the enhanced BPGC scheme. The 
following commentary sets out the performance of the junction: 

• The junction operates within its theoretical capacity in the AM and close to capacity in the PM peak in 

both forecast years.  

• The highest average delay per vehicle slightly exceeds two minutes, but is five minutes lower than 

without any mitigation scenario.  

• The queues are not expected to block to the neighbouring junctions such as the M65 Junction 9 in 

either scenario. 

• Similar to other model runs in order to develop a conservative estimate, no capacity increase has been 

considered as a result of MOVA technology.  
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Table 3-10: Junction K Mitigation Measures Results 

Arm 
Base Year 

Traffic 
Flow 

 Traffic 
Flow 

Mean Max 
Queue 
(PCU) 

Average 
Delay 

(s/PCU) 

 Deg. 
Sat 

Junction 
Total 
Delay 

(PCUHr) 

Junction 
Deg. Sat 

 
PRC 

BLP Preferred Option Scenario (2021) 

  AM 

Southbound - 
Rosegrove Ln 

690 827 19 54 0.84 

46 0.84 7 

Westbound - 
Accrington Rd 

410 545 9 79 0.79 

Northbound - 
Rossendale Rd 

895 991 10 60 0.73 

Eastbound - Accrington 
Rd 

660 788 16 57 0.82 

  PM 

Southbound - 
Rosegrove Ln 

430 491 17 80 0.90 

58 0.95 -5 

Westbound - 
Accrington Rd 

436 571 13 106 0.92 

Northbound - 
Rossendale Rd 

895 986 20 87 0.93 

Eastbound - Accrington 
Rd 

896 1,118 29 69 0.95 

BLP Preferred Option Scenario (2032) 

  AM 

Southbound - 
Rosegrove Ln 

690 993 21 58 0.87 

51 0.87 3 

Westbound - 
Accrington Rd 

410 827 9 84 0.83 

Northbound - 
Rossendale Rd 

895 1,221 11 63 0.78 

Eastbound - Accrington 
Rd 

660 981 19 64 0.87 

  PM 

Southbound - 
Rosegrove Ln 

430 561 20 99 0.95 

75 0.99 -10 

Westbound - 
Accrington Rd 

436 717 16 144 0.98 

Northbound - 
Rossendale Rd 

895 1,224 25 116 0.99 

Eastbound - Accrington 
Rd 

896 1,501 34 83 0.98 
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4. Summary and Conclusion 

4.1 Summary  

Jacobs was commissioned by Lancashire County Council and Burnley Borough Council to undertake a highway 

impact assessment of the proposed Burnley Local Plan, which sets out the overall strategy for housing and 

employment allocations in the Borough up to 2032.  

The assessment was undertaken in two stages. Stage 1 assessed the impacts of the future traffic growth and 

the proposed Local Plan developments on the performance of the key junctions and links in the study area. It 

highlighted the junctions that would require improvements by 2032 in addition to those schemes already 

planned as part of various funding programmes.  

Stage 2 investigated mitigation solutions for the junctions identified as part of the Stage 1.  The mitigation 

measures were developed by Jacobs and LCC and were tested using junction models to ensure their adequacy 

to support the BLP Preferred Option for the length of the plan period up to 2032.  

At the request of Highways England and to demonstrate that sufficient and deliverable transport schemes are 

available to support development in the first five years of the Local Plan, the 2021 interim forecast year scenario 

has been developed. 

The proposed mitigation measures were modelled using the junction models and the performance of each 

junction with and without mitigation was compared to demonstrate the impact of the improvement in both 2021 

and 2032 scenarios. 

4.2 Conclusion 

The HIA Stage 2 identified mitigation proposals for the junctions that were expected to be congested and 

operate with poor level of service in 2021 and 2032. The outcome of the proposals is summarised below: 

• Junction A- M65 Junction 8:  

The mitigation measures, which included further amendments to the current BPGC design, will reduce 

the average delays at this junction to half a minute in 2021 and one minute in 2032. The junction is 

therefore expected to operate within capacity in both modelled years. 

• Junction B- M65 Junction 9 Southern Roundabout: 

Junction B proposals for the 2021 scenario will include a refinement to the BPGC scheme.  The 

proposed improvement will reduce the average delay to one minute and the queue lengths to 30 

vehicles at the worst performing arm. 

Converting the existing roundabout to a signalised junction is recommended as a solution to meet the 

forecast levels of traffic growth by 2032. The junction is expected to perform within capacity without 

excessive delays, if the proposed mitigation measure is taken forward.  

• Junction D- M65 Junction 10 Northern Roundabout: 

The analysis showed that by 2021 signing/lane discipline changes would be sufficient to allow the 

junction to operate within capacity and without significant delays.  

The 2032 traffic demand will require further improvements to the junction, including widening of 

approaches and circulatory links, which, if implemented, will reduce the delays from 10 minutes to less 

than one minute per vehicle and queue lengths will be relatively short without any blocking back effect. 
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• Junction E- M65 Junction 10 Southern Roundabout: 

The 2021 proposals for this junction will include MOVA review and lane discipline changes. With the 

proposed improvement the junction will perform within capacity in both peaks with average delay of 45 

sec per vehicle at the worst performing arm.  

The study showed that the 2032 traffic forecast will require further capacity improvements including 

approach widening and additional lanes on the circulatory carriageway which will remove the traffic 

blocking back to the neighbouring junctions and reduce the delay to one minute. 

• Junction F- M65 Junction 10 Off-slip Junction 

With the proposed signalisation of Junction F it will operate within capacity in 2021 forecast year in both 

peaks; with average delay of 80 seconds per vehicle. The junction will be approaching capacity in 2032 

in AM peak, with the average delays less than two minutes per vehicle. The proposed signalisation of 

Junction F will also reduce a number of U-turn movements at the M65 Junction 10 southern roundabout 

(Junction E), thus improving the performance of that junction.  The results of modelling for this junction 

are subject to a number of uncertainties regarding turning flows and therefore it is recommended that a 

microsimulation model of the whole M65 Junction 10 should be used to confirm the conclusions of this 

study. 

• Junction I: A646/A682 

Improving the performance of Junction I is challenging as it not only experiences high level of traffic 

demand during peak times but also is physically constrained by the existing infrastructure, thus leaving 

a limited number of improvement options. It is expected that by 2021 signals improvements and lane 

discipline change at the southern arm will be sufficient to allow this junction to function satisfactorily. By 

2032 more extensive changes will be required including removal of the parking spaces on the western 

arm and potentially banning one of the turning movements. These measures will result in reduction of 

the delays by nearly 7 minutes at the worst performing lane when compared to unmitigated scenario. 

• Junction K- A679/A646 

The proposed enhancement on the BPGC scheme design will allow the junction to operate just within 

capacity in both 2021 and 2032 with the delays not exceeding 2.5 minutes at the worst performing arm 

which is comparable to the current performance of the junction. The queues are not expected to block 

to the neighbouring junctions such as the M65 Junction 9 in either scenario. 

 

The results of the analysis suggest that if the above measures were implemented, the key junctions in Burnley 

would be likely to accommodate the additional traffic resulting from the Local Plan developments without 
suffering from extensive delays and queueing which would otherwise occur. 

It is recommended that once the VISSIM model commissioned by Highways England is complete it should be 
run to check the outputs of this study and potentially refine the mitigation requirements.   

In addition to the identified mitigation measures, it is recommended that demand management methods are 

investigated in order to reduce overall traffic flows in the study area. Activities such as travel planning for both 

existing and new employment and school developments, together with personal travel planning at existing and 

proposed residential developments would help to improve awareness of alternative travel modes and 
encourage a shift towards non-car modes of travel and reduce traffic congestion on the road network. 
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Appendix A. Housing Trajectory and Employment Phasing Plan 



2015-16 2016-17 2017-18 2018-19 2019-20 2020-21 2021-22 2022-23 2023-24 2024-25 2025-26 2026-27 2027-28 2028-29 2029-30 2030-31 2031-32

Net additional dwellings 2012 - 2015 215

Sites Under Construction (Remaining units as at 31st March 2015)

1 HEL/064 Branch Road (A/B/C) Yes 117 20 20 20 20 20 17

2 HEL/146 Smirthwaite Street Yes 101 15 15 15 15 15 15 11

3 HEL/147 Station Road Yes 80 20 20 20 20

4 HEL/073 Land off Grey Street Yes 50 20 20 10

5 HEL/063 New Hall Street/ Barden Lane Yes 48 10 15 15 8

6 HEL/077 Land at Oswald Street Yes 39 15 15 9

7 HEL/128 Primrose Mill Site Yes 30 30

8 Land at Clifton Street Yes 12 12

9 HEL/095 Land at Salus Street Yes 11 11

10 Land adjacent 81 Accrington Road Yes 10 5 5

11 The Holme, Burnley Road, Cliviger Yes 10 10

12 HEL/052 Imperial Mill Yes 8 8

13 HEL/044 Hapton Boat Yard Yes 7 3 4

14 Land between 230 & 236 Todmorden Road Yes 4 4

15 HEL/121 Old Hall Farm, Worsthorne Yes 3 3

16 Millbank House, Bank Parade Yes 1 1

17 Rockwater, Foxstones Lane Yes 1 1

18 59 Queensberry Road Yes 1 1

19 57 Queensberry Road Yes 1 1

20 Land south of Greenbrook Methodist Church Yes 1 1

21 24 Herbert Street Yes 1 1

22 Land at Lawn Street Yes 1 1

23 Land at Queens Road Yes 1 1

24 81-83 Brougham Street Yes 1 1

25 129-131 Burnley Road, Padiham Yes 1 1

Small Sites with planning permission 162 11 11 10 10 10 10 10 10 10 10 10 10 10 10 10 10

Windfall Allowance 390 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26

Re-occupation of Vacant stock 2016-2019 120 40 40 40

Preferred Allocations

HS1/1 HEL/043 Former Hameldon Schools Sites 10.10 No 300 20 30 40 40 40 40 40 30 20

HS1/2 HEL/071 Hollins Cross Farm 8.65 No 216 25 25 25 25 25 25 25 25 16

HS1/3 HEL/034 Former William Blythe Site 14.80 No 151 10 20 30 35 30 26

HS1/4 HEL/094d Land at Rossendale Road 7.52 No 188 25 25 25 25 30 30 28

HS1/5 HEL/011 Former Baxi Site 8.23 No 175 25 30 30 30 30 30

HS1/6 HEL/055b Lambert Howarth 2.99 Yes 150 25 25 25 25 25 25

HS1/7 HEL/231 Ridge Wood 5.17 No 120 25 25 25 25 20

HS1/8 HEL/063 New Hall Street/Barden Lane 3.23 Yes 133 15 15 15 15 15 15 15 15 13

HS1/9 HEL/091 Red Lees Road, Cliviger 5.00 No 125 30 30 30 35

HS1/10 HEL/074 Higher Saxifield 5.17 No 120 25 25 25 25 20

HS1/11 HEL/066 Land at Burnley General Hospital 1.60 No 64 20 20 24

HS1/12 HEL/007 Former AIT Site 1.81 Yes 95 15 15 15 15 15 10 10

HS1/13 HEL/192c Peel Mill 2.02 Yes 94 10 30 30 24

HS1/14 HEL/152 Waterside Mill 2.76 Yes 86 10 20 20 20 16

HS1/15 HEL/033 Former Heckenhurst Reservoir 2.86 No 60 25 25 10

HS1/16 HEL/136 Tay Street 1.18 No 49 15 15 15 4

HS1/17 HEL/067 Former Gardner's Site 1.43 No 43 20 20 3

HS1/18 HEL/135 Former Ridgewood High School 3.42 Yes 42 10 10 10 12

HS1/19 HEL/027 Coronation Avenue, Thompson Street 0.90 No 41 20 21

HS1/20 HEL/039 Gordon Street Mill 1.41 No 39 15 20 4

HS1/21 HEL/109 Livingstone Mill 0.95 No 38 10 10 10 8

HS1/22 HEL/025 Lawrence Avenue 1.74 No 37 7 15 15

HS1/23 HEL/125 Perserverance Mill, Padiham 1.18 No 35 15 20

HS1/24 HEL/249 Land at NE of Sycamore Avenue 0.77 No 34 10 10 14

HS1/25 HEL/133 Ridge Avenue 1.46 No 24 12 12

HS1/26 HEL/058 Land adjacent 2 Queens Park Road 0.95 No 29 15 14

HS1/27 HEL/250 Former Dexter Paints 0.83 Yes 27 10 10 7

HS1/28 HEL/100 Land to rear of Bull and Butcher 0.95 No 24 10 14

HS1/29 HEL/077 Land at Oswald Street 0.60 No 20 10 10

HS1/30 HEL/014 Brampton House, 500 Colne Road 0.64 Yes 18 5 5 5 3

HS1/31 HEL/059 Land adjacent 250 Brownside Road 0.73 No 18 5 5 5 3

HS1/32 HEL/139 Clevelands Road (South) 0.42 No 13 13

HS1/33 HEL/153 Whalley Road 0.49 No 6 6

HS1/34 HEL/036b George Street Mill 0.98 Yes 143 20 20 20 20 20 20 23

4184 145 167 208 294 332 396 339 339 316 236 263 220 186 186 136 139 67

Planned Delivery 209 209 209 209 209 209 209 209 209 209 209 209 209 209 209 209

Anticipated Yield
Housing Trajectory

Site REF SHLAA Ref Site Name Site Area (Ha) Extant PP?



31/01/2017 Employment sites Indicative Phasing Plan

2012-15 2016-19 2020-23 2024-27 2028-32

EMP1/1 - Rossendale Road

EMP1/2 - Burnley Bridge

EMP1/3 - Vision Park

EMP1/4 - Widow Hill Road

EMP1/5 - Land South of Network 65

EMP1/6 - Balderstone Lane

EMP1/7 - Westgate

EMP1/8 - Thompson Centre Car Park

EMP1/9 - Innovation Drive

EMP1/10 - Widow Hill Road South

EMP1/11 - George St Mill

EMP1/12 - Burnley Bridge Extension

EMP1/13 - Shuttleworth Mead South

EMP1/14 - Stoneyholme Gas Works
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Appendix B. Model Outputs 

 

 


