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1. Scheme Detail 

REPORT BACKGROUND  

1.1 This document sets out the findings of the Post Opening Project Evaluation 
(POPE) of the M6 Junction 40 Modifications as implemented between September 
2005 and December 2005.  The report specifically examines the economic, safety, 
environment, integration and accessibility impacts of the junction improvements 
and its outcomes will inform the POPE of Local Network Management Schemes 
(LNMS) Fifth Annual Report in June 2008.  The purpose of the 5th annual report 
will be to inform the Highways Agency (HA) of the outturn impacts emerging from 
schemes valued between £1m and £5m and advise on which scheme types 
appear to offer best value for money.  

SCHEME LOCATION  

1.2 M6 Junction 40 is a grade separated roundabout motorway junction at the M6 / 
A66 intersection on the outskirts of Penrith. The junction also includes the A592 
which links Penrith town centre and retail parks to the M6 motorway. The location 
of M6 Junction 40 is shown in the Figure 1.1 below. 

Figure 1.1.1 ï Location Plan 

 

1.3 The junction is one of the most strategically important junctions on the network 
within Area 13 for a number of reasons: 



LNMS Evaluation Report 

M6 Junction 40 Modification 

 1-6 
POPE of LNMS - M6 J40 Modification_FINAL.doc 

§ It is the junction of the A66 trans-Pennine route with the M6 north-south 
corridor;  

§ The A66 west of Junction 40 also forms a major link to the industrial areas of 
west Cumbria and to the northern sections of the Lake District National Park; 
and 

§ The A66 east of Junction 40 runs along the northern fringes of the Yorkshire 
Dales National Park and eventually joins the A1 at Scotch corner;          

THE PROBLEMS 

1.4 The pre-scheme layout dated from the mid 1960ôs and was no longer able to cope 
with present day traffic demands. As a consequence, queues on the northbound 
and southbound exit slip roads had been a problem for a number of years. The 
northbound exit slip had particular problems in the month of August, with traffic 
queuing back onto the motorway in the peak period. The southbound exit slip had 
queues that regularly extended along the full length of the slip in the peak periods, 
especially on Saturdays in the summer months due to tourist traffic.     

1.5 The junction has been historically subjected to a number of interventions to tackle 
queuing and the increasing accident rate, including the signalisation of the M6 
southbound exit slip and the introduction of a cycleway / footway on the northern 
side of the circulatory roundabout.   

SCHEME BACKGROUND 

1.6 In 1997, Cumbria County Council carried out an assessment of the M6 junction 40 
to test the feasibility of implementing part time traffic signals on the M6 southbound 
and northbound exit slips. As traffic conditions at the junction continued to 
deteriorate, in May 1998 it was decided that part time traffic signals should be 
introduced on the M6 southbound exit slip. The intervention did help to reduce 
queuing on the exit slip, but the part time signals worsened queuing on the 
northern over bridge and caused problems in the peak periods by obstructing 
access into the M6 northbound access slip road. 

1.7 As a result of complaints about congestion at the junction, Amey Mouchel 
undertook the M6 J40 Congestion Study in June 2001. In 2002, additional work on 
the roundabout was undertaken, which included the provision of a shared use 
cycle / footway along the northern verge of the A66 both east and west and across 
the north over bridge. In addition, the M6 southbound exit slip traffic signals were 
altered to operate full time and included an óon demandô crossing facility for the 
cycleway / footway. Despite the additional improvements in 2002, the Minister 
announced in October 2002 that an improvements scheme for M6 junction 40 
should be included in 92 priority action sites for England, identified as congestion 
hotspots and improvements needed to be delivered within 5 years. 

THE SCHEME 

1.8 In 2003, Amey Mouchel produced the M6 J40 Modification Review and 
Justification Report which outlined a series of improvements to reduce peak time 
congestion and improve safety at the junction, which would ultimately deliver 
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economic benefits.  The scheme taken forward and evaluated in this report 
consisted of a number of key elements; 

§ Each of the entries to the circulatory carriageway would be widened and most 
would have 3 lanes; 

§ The circulatory carriageway to the roundabout be widened to provide three 
lanes;  

§ The whole junction would be provided with full time signal control, including óon 
demandô traffic signals; 

§ The junction entry lanes would be provided with dedicated destination lane 
markings supplemented with traffic signs. The circulatory carriageway would 
have spiral type road markings, accompanied by dedicated destination lane 
markings; 

§ The circulatory carriageway would be completely resurfaced and high friction 
surfacing would be added to all the entries to the circulatory carriageway; and  

§ Emergency cut off valves would be installed into the existing drainage systems 
from the interchange to help prevent pollution entering the River Eamont (a 
SSSI and SAC site).  

1.9 Further details regarding the specific nature of the scheme improvements are 
provided in Appendix A ï Scheme Detail.  

SCHEME OBJECTIVES 

1.10 The scheme has been classified as an economy scheme, as it was designed to 
largely reduce congestion at the junction during peak times by improving journey 
times for all traffic. Severance and environmental benefits would also be realised 
through the inclusion of improved pedestrian and cyclist facilities and provision of 
emergency cut off valves into the junction drainage system.  

1.11 In summary, the specific scheme objectives as outlined in the original PAR by 
Amey Mouchel were as follows;  

§ Reduce delays and congestion at peak time for the junction; 

§ Improve the safety of the junction by reducing the number of accidents; 

§ Reduce severance for non-motorised users; and 

§ Protect the natural environment.  

EVALUATION METHODOLOGY  

1.12 This POPE is based an evaluation of the schemes impacts according to the five 
NATA objectives as described below: 

§ Safety ï reducing the loss of life, injuries and damage to property resulting 
from transportation incidents and crime; 

§ Economy ï improving the economic efficiency of transport for users and 
providers to get good value for money; 

§ Environment ï reducing the direct and indirect impacts of transport facilities on 
the environment for both users and non-users; 
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§ Accessibility ï considering the ability with which people can reach different 
locations and facilities by different modes; and 

§ Integration ï ensuring all decisions are taken in the context of current 
Government Policy 

1.13 To assess these impacts, this report will undertake the following: 

§ A comparison of changes in accident rates, type and distribution since scheme 
opening compared to the predicted benefits; 

§ A comparison of changes in traffic volumes and distribution since scheme 
opening; 

§ A comparison of changes in delays / journey times since scheme opening 
compared to the benefits as predicted in the Amey Mouchel PAR; 

§ An investigation into the environmental impacts of the scheme compared to 
the predicted impact; 

§ An investigation into the impact of the scheme on the accessibility of the 
junction for road users, public transport users, cyclists and pedestrians 
compared to the predicted impact; and 

§ An investigation of how the scheme integrates with others locally and how it 
contributes towards achieving other policy objectives 

1.14 To facilitate a comparison of the predicted and outturn impacts, results are 
summarised in the Appraisal Summary Table (AST) (predicted impacts), and the 
Evaluation Summary Table (EST) ï (outturn impacts). 

REPORT STRUCTURE 

1.15 The remainder of the report will be structured as follows;  

§ Section 2 Economy Analysis - This section outlines the economic impacts of 
the scheme in respect to predicted and outturn costs, traffic volume changes and 
journey delay analysis. 

§ Section 3 Safety Analysis - This section analyses the safety impacts of the 
scheme through the analysis of before and after personal injury accidents 
(PIAôs).  

§ Section 4 Environment, Accessibility and Integration - This section 
summarises the scheme impacts on: 

- Environment including air quality, landscape, biodiversity;  

- Accessibility including severance and access to transport systems; and 

- Integration including how the scheme links with other schemes in the area, 
and its contribution towards facilitating public transport interchange.  

§ Section 5 Consultation - This section summaries the response from key stake 
holders regarding the scheme and its outcomes; and 

§ Section 6 Summary and Conclusions - This section summarises the predicted 
impact of the scheme and the actual/outturn effects of the scheme. 
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2. Scheme Impact ï Economic Analysis 

Introduction 

2.1 The PAR stated that the main objective of the scheme improvements was to 
reduce delays and congestion at the junction. This section compares the level of 
economic benefits predicted for the scheme to the outturn journey time benefits 
accrued. An appreciation of traffic flow changes is also provided.  

2.2 Prior to scheme opening, the only arm of the junction to be signalised was the M6 
southbound exit slip. By signalising the whole junction and introducing MOVA to 
optimise signal timings, it was predicted that there would be significant benefits for 
all traffic using the junction, particularly during the Am and PM peak periods. 
Further more, it was predicted that by widening the circulatory carriageway and the 
majority of the entries to the junction to 3 lanes, increased capacity at the junction 
would be achieved.  

2.3 The following data was collected to support calculations and assumptions in the 
PAR and the POPE Analysis. 

PAR Assessment 

§ TRANSYT / PARAMICS Operational Assessment Model (2003 and 2013 Do 
Nothing and Do Something); 

§ Manual classified turning count on all junction arms from October 2002; and 

§ 2 Way AADT traffic flow data from A66 West of Penrith (ref A66/16 Sites 
13/3114 and 13/3115), A66 Whinfell Forest East of Penrith (ref A66/20 Sites 
13/3116 and 13/3117) 

POPE Assessment 

§ TRANSYT / PARAMICS Operational Assessment Model (2013 Do Nothing 
and Do Something); 

§ TRANSYT / PARAMICS Operational Assessment Report (2003); 

§ TRANSYT / PARAMICS Economic Assessment Report (2005); 

§ Passing counts on all 5 approach arms. Queue delay surveys on all 
approaches and on the circulatory stop lines (March 2008); and 

§ Traffic flow from the Highways Agency ATC sites as listed above. In addition 
to ATC data for the A66, 2 Way AADT Traffic Flow Data has also been taken 
from a counter on the M6 Junction 39-40 South of Penrith (ref M6/50 Sites 
13/3185 and 13/3186); 

TRAFFIC VOLUME CHANGES 

2.4 In order to correctly assess the economic benefit of a scheme it is important to 
understand any change in traffic volume and flow before, during and following the 
schemeôs implementation. Significant changes to the traffic volume can help to 
reveal wider scheme impacts such as rerouting.  
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2.5 Traffic volume data was available from two main sources:  

§ HA Traffic Monitoring Reports 2002 to 2006 ï Data from 3 Sites which are 
close to the junction (as listed above); and 

§ A full turning count survey (October 2002) and a passing count survey (March 
2008)  

2.6 The traffic data from the traffic monitoring reports provides a year on year AADT 
traffic figure and the survey data represents more localised traffic information.  

ATC Sites 

2.7 Traffic flows extracted from the HA Traffic Monitoring Reports for the North of 
England 2002 to 2006. (Tables 4.1 to 4.3). After interrogating the TRADS 
database, there were insufficient samples of flow by direction traffic data to be 
extracted from the TRADS database. 

2.8 The location of the 3 ATC sites is shown below in Figure 4.1. 

Figure 4.2.1 ï ATC Sites Locations at M6 J40 

 

2.9 Tables 2.1 to 2.3 show two-way 24 hour AADT traffic flows at 3 ATC sites located 
close to the junction. The traffic flow trends at each of the 3 count sites are shown 
in the chart in Figure 4.2 overleaf. 
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Table 2.1 ï 24 Hour AADT Traffic Flow - TRADS Site A66/16 West of Penrith 

Year AADT (%HGV) Index 

Index (Central 
National Road 

Traffic Forecast 
97 All Roads) 

2002 18600 (7%) 1.000 1.000 

2003 19200 (7%) 1.032 1.017 

2004 20200 (8%) 1.086 1.034 

2005 19600 (8%) 1.054 1.052 

2006 19000 (7%) 1.022 1.069 

2007 (*Forecast) 19101 1.027 1.086 

Annual Growth Rate 0.4% 1.4% 

Table 2.2 ï 24 Hour AADT Traffic Flow - TRADS Site A66/20 East of Penrith 

Year AADT (%HGV) Index 

Index (Central 
National Road 

Traffic Forecast 
97 All Roads) 

2002 14500 (21%) 1.000 1.000 

2003 15400 (27%) 1.062 1.017 

2004 15200 (28%) 1.048 1.034 

2005 14800 (28%) 1.021 1.052 

2006 15100 (29%) 1.041 1.069 

2007 (*Forecast) 15254 1.052 1.086 

Annual Growth Rate 0.8% 1.4% 

 

  Table 2.3 ï 24 Hour AADT Traffic Flow - TRADS Site M6/50 South of Penrith 

Year AADT (%HGV) Index 

Index (Central 
National Road 

Traffic Forecast 
97 All Roads) 

2002 37800 (20%) 1.000 1.000 

2003 37500 (20%) 0.992 1.017 

2004 39000 (18%) 1.032 1.034 

2005 38800 (30%) 1.026 1.052 

2006 38300 (29%) 1.013 1.069 

2007 (*Forecast) 38426 1.017 1.086 

Annual Growth Rate 0.3% 1.4% 

2.10 AADT traffic growth on this section of the A66 and on the M6 can be characterised 
as having a slow rate of growth which is below central growth rates projected by 
the all roads category central case NRTF97 forecasts.  

2.11 On the A66 site West of Penrith, traffic volumes increased between 2002 and 
2004, but then decreased between 2004 and 2006. The growth overall rate 
between 2002 and 2006 was just 0.4%, compared to 1.4% predicted by NRTF 97. 
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On the A66, east of Penrith, traffic growth between 2002 and 2006 was higher at 
0.8%, but still below the 1.4% growth predicted in NRTF97.     

2.12 Until data for the entirety of traffic data for 2007 becomes available, it is not 
possible to conclusively say whether the opening of the scheme in February 2006 
resulted in any significant change in the rate of AADT traffic growth. However, 
these initial forecast suggest that although traffic will continue to grow at the 
junction, it will not grow at the rates predicted in NRTF 97.  

Survey Data at the Junction 

2.13 Whilst AADT data for the study area suggests low traffic growth, it is important to 
recognise changes in the peak hours of 08:00-09:00 and 17:00-18:00.  

Turning Movements 

2.14 Two survey counts have been undertaken at the junction. A full turning count was 
undertaken in October 2002, which was part of the original PAR assessment and a 
passing count was undertaken in March 2008 as part of the POPE assessment. 
Both counts were undertaken by survey company Count On Us.  

2.15 A full turning count was not undertaken as part of the POPE assessment due to 
cost implications. Therefore, a matrix furness process was used to produce a full 
turning count matrix for 2008. Using the matrix furness process is not as accurate 
as having full turning count information, as the distribution of destinations is based 
upon the distribution observed in the pre-scheme turning count, although it does 
give a good indication of how traffic flows volumes have increased or decreased 
over time for each turning movement. The 2008 full turning matrix has been used 
in the outturn economic assessment of the scheme. Detailed analysis of the main 
turning movements at the junction is shown in Appendix B.  

2.16 The main points to note for the AM peak period are as follows: 

§ The main turning movements at the junction have all increased. This includes 
a 36% increase in from the A66 Brough to the M6 Northbound onslip;  

§ AM turning movements towards the A66 Keswick have decreased. There has 
been a 20% decrease in the volume of traffic turning from the M6 northbound 
offslip to the A66 Keswick and a 16% decrease in traffic turning from the M6 
southbound offslip to the A66 Keswick; and   

§ AM turning movements to the M6 southbound off slip have increased 
significantly. There have been increases of between 41% and 56% for all 
turning movements from this arm;  

2.17 The main points to note from the PM peak period are as follows: 

§ As in the AM peak, the main turning movements at the junction have all 
increased. This includes a 51% increase in traffic from the A66 Brough to the 
M6 Northbound onslip and a 7% increase from the M6 southbound offslip to 
the A66 Brough;  

§ PM turning volumes towards the A592 Keswick have increased from all arms, 
particularly from the M6 southbound off ramp (66%) and the A66 Brough 
(92%); and 
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§ PM turning volumes from the A592 Penrith have all decreased, with 
movements to the M6 northbound on ramp down by 43% and movements to 
the A66 Brough down by 38%.  

Traffic Volume Trends 

2.18 Table 2.4 shows the following traffic trends at the junction between 2002 and 2008: 

Table 2.4 ï AM & PM Peak Entry Flows 2008 

Junction Arm 
2002 
AM 

2008 
AM 

% Diff 
AM 

2002 
PM 

2008 
PM 

% Diff 
PM 

Arm 1 ï M6 Southbound 
Exit  

782 739 -5.5% 669 837 25.1% 

Arm 2 ï A66 (Keswick) 677 827 22.2% 822 680 -17.3% 

Arm 3 ï M6 Northbound 
Exit 

415 330 -20.5% 362 395 9.1% 

Arm 4 ï A66 (Brough) 958 1154 20.5% 984 1384 40.7% 

Arm 5 ï A592 (Penrith) 712 805 13.1% 999 659 -34% 

 3544 3855 8.78% 3836 3955 3.10% 

 

2.19 The main points to note from the table above are as follows: 

§ In the AM peak there has been an 8.78% increase in traffic and in the PM 
peak there has been a 3.10% increase in traffic;  

§ There has been a 20.5% decrease in the volume of traffic flow from the M6 
northbound exit slip in the AM peak;  

§ There has been a 34.5% decrease in the volume of traffic flow from the 
A592 Penrith in the PM peak; and  

§ Other entry movements have increased, with the biggest increase in flows 
from A66 Keswick and A66 Brough in the AM peak and M6 southbound Exit 
and A66 Brough in the PM peak.   

§ A66 Brough have increased significantly between 2002 and 2008 in 
both the AM and PM peaks. It is likely that the upgrading of the A66 
between the A1 Scotch Corner and M6 junction 40 has significantly 
contributed to this growth. 

§ The A66 from Penrith has seen a 22.2% growth in traffic in the AM 
peak and a 17.3% decrease in the PM peak.  

SCHEME EVALUATION  

2.20 This section now considers the journey time benefits that have materialised from 
the scheme. 
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Original PAR assessment of journey time benefits 

PARAMICS Operational Assessment 

2.21 The original assessment of the modifications to M6 Junction 40 was based on 
traffic models used as part of a PARAMICS operational assessment undertaken in 
2003. This assessment was undertaken by SIAS.  

2.22 The PARAMICS model base network was defined using Ordinance Survey 
information which provided accurate representation of the carriageway alignments 
and junction approaches. Geometric characteristics of the junction were interpreted 
from the OS information.  

2.23 A 12 hour traffic survey (07:00-19:00) undertaken in October 2002 by survey 
company Count on Us was used to generate the base year trip matrices for the 
model. The model was calibrated and validated using queue lengths and the GEH 
statistic, which compares the difference between observed and assigned flows on 
a link. Once the model had been calibrated, validated and tested, the economic 
impacts of the scheme were then extracted from the model using the full (PEARS) 
programme. 

Original Economic Assessment 

2.24 Economic impacts of the scheme were extracted from the PARAMICS model using 
PEARS (Programme for the Economic Assessment of Road Schemes), a specially 
developed economics package for use with microsimulation packages.  

2.25 The original operational assessment assumed a scheme opening year of 2003 and 
a design year of 2013. However, the opening year of the scheme slipped to 2005, 
so for the purposes of the economic assessment, it was assumed the assignments 
represented the future years of 2005 and 2014 respectively. The model assumed 
no re-routing would occur, with benefits from 2014 assumed to remain constant. 
The results extracted from PEARS were then summarised in the appropriate PAR 
3.3 worksheets. 

2.26 The economic assessment in PEARS based its journey time savings on the 
following:  

§ Savings on all five junction arms; 

§ Peak hours only; 

2.27 It should be noted that the original economic benefits of this scheme were not 
based on any observed journey times and were generated by extracting journey 
times from the PARAMICS model.   

2.28 High and low growth PEARS summary tables for costs, benefits and economic 
returns were produced. Theses tables are available in Appendix C.  

2.29 Table 2.5 below summarises the key results of the economic assessment 
presented in the PEARS summary tables in the PAR document. 
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Table 2.5 ï Original PAR (PEARS) TEE Benefits for 60 Year Assessment  

 
Traffic Growth Forecast 

Low Central High 

Net Consumer Benefits 97.67m 145.31m 192.95m 

Net Business Impact 73.20m 114.23m 155.26m 

Private Sector Provider Impacts 0.78m 1.03m 1.31m 

Other Business Impacts 0.00m 0.00m 0.00m 

Total  171.65m 260.57m 349.52m 

Journey Time Benefits in Opening Year 
(disc) 

- 2.156m - 

 

Outturn journey time benefits (POPE assessment)  

2008 Do Nothing Journey Times 

2.30 To establish 2008 Do Nothing journey times from the model, flows in a 2013 Do 
Nothing demand matrix were factored down from 2013 to 2008 using the NRTF 
growth factors as specified in the Model Application section of the Operational 
Assessment Report. The model was then re-run as a 2008 Do Nothing, with 
average zone to zone journey times for all turning movements extracted from the 
model (journey times were extracted in seconds). The process was completed for 
both the AM and PM peak periods.  

2.31 Average Do Nothing journey times were then multiplied by the corresponding 
turning flows in the 2008 Do Nothing demand matrix, which produced total Do 
Nothing journey times (in seconds) for each turning movement.  

2008 Outturn Journey Times 

2.32 Outturn journey times were calculated by summating average delay observed at 
the junction in the March 2008 count with an estimation of free flow journey times 
as extracted from the Paramics model. The following observed data was used to 
estimate post opening journey times through the junction: 

§ A passing count at all entries and at all circulatory stop lines; 

§ Queue delay surveys on all entries; and  

§ Circulatory queue delay surveys through tracking vehicles entering from all the 
entry arms crossing the circulatory stop lines 

2.33 The total journey time savings in seconds were then converted vehicle hours to 
produce an annual saving for the whole junction. A value of time saving for the 
opening year was then produced, discounted to the base year of 2002 and then 
capitalised over the 60 year assessment period. 

2.34 Table 4.6 illustrates the journey time benefits of the scheme over the 60 year 
assessment period. The outturn benefits of the scheme for the 60 year assessment 
period are £100.45m compared to £260.57m stated in the PAR. This figure is 
substantially lower than that predicted in the PAR.    
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2.35 The outturn journey time benefits of the scheme are lower than those predicted by 
the PAR. The scheme has delivered total outturn journey time savings of 172,303 
vehicle hours in the opening year which equates to an opening year monetary 
value of £1.790m (2002 prices), in comparison to the predicted value of £2.156m 
(2002 prices).  

Table 2.6 ï Outturn journey time benefits for opening year assessment period 

Low Central High

Vehicle Hours Saved in Opening Year 172303 172303 172303

Value of Time (VOT) per average vehicle in opening year 11.94 11.94 11.94 

VOT Savings in Opening Year £2,057,293 £2,057,293 £2,057,293

VOT Benefits x Capitalisation Factors 51.5 56.1 60.7

105,991,751 115,455,300 124,918,849

Opening Year 2006 0.87 0.87 0.87

VOT Savings in Opening Year discounted to 2002 £1,789,845.17 £1,789,845.17 £1,789,845.17

VOT Benefits discountde to 2002 £92,212,823 £100,446,111 £108,679,399

Traffic Growth Forecast

£ in 2002 prices 

£ in 2002 prices discounted to 2002  

Limitations of the PARAMICS Model & Outturn Methodology 

2.36 The results above show that the scheme has produced substantial economic 
benefits throughout the 60 year evaluation period. However, the benefits are still 
short of the overall benefits predicted in the PAR. Therefore, with regards to the 
outturn assessment of the scheme, the following points should be considered. 

Absence of Observed Before Journey Times 

2.37 As explained previously, the economic assessment of M6 junction was based on 
the traffic models used as part of an earlier PARAMICS / TRANSYT operational 
assessment. After reviewing all the information provided by the MAC, including the 
PARAMICS Operational Assessment Report, it was concluded that no observed 
journey times were used to validate or calibrate the original model. Although the 
model had been calibrated to the standards as set out in the Design Manual for 
Roads and Bridges (Ref: DMRB 12.2.1) using observed queue lengthôs and the 
GEH statistic, the lack of observed before journey times meant that the 
methodology is based on the reliability of journey times estimates provided in the 
Do Minimum model.          

Overestimation of Growth in the model 

2.38 As shown in the traffic growth section of the report, there has been an 8.78% 
increase in the traffic in the AM peak and 3.10% increase in traffic in the PM peak. 
However, the following points should be noted: 

§ 2008 traffic growth in the PARAMICS model (AM and PM) was predicted to be 
approximately 13% in both the AM and PM periods, higher than actual traffic 
growth;  

§ Growth applied in the model is significantly higher than observed particularly in 
the PM peak. This is important because most of the journey time savings 
extracted from the model were realised in the PM peak; and 

§ Significant PM peak journey time savings were expected from the A66 Keswick 
and the A592 Penrith. Observed PM peak traffic flow shows a reduction at from 
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A66 Keswick of 17.3% and from the A592 Penrith of 34%, thus reducing journey 
time savings in the Do Something outturn assessment. 

Use of the PEARS programme and capitalisation over 60 years 

2.39 The original economic assessment of the scheme was conducted using the 
PEARS programme and based the numbers solely on the outputs from the 
PARAMICS model. Therefore, the following points should be noted:  

§ The economic assessment using PEARS extracts increasing benefits from 2005 
to 2014. From 2014 the benefits remain constant; 

§ By 2014, the journey time savings extracted from the model, particularly in the 
PM peak were significant; 

§ The outturn economic assessment using the PAR worksheets is essentially a re-
forecast of the opening year benefits over a 60 year period. Therefore, outturn 
economic benefits are extracted using a different method to those shown in the 
PAR; and 

§ A lack of observed before journey time information meant that observed delay 
recorded at the junction in 2008 was used in conjunction with free flow journey 
times extracted from a model. 

Wider Economic Impacts  

2.40 An assessment of the impact of the scheme was not presented in a relevant PAR 
worksheet. However, in the AST the Wider Economic Impact of the scheme was 
presented as neutral because the scheme did not serve a designated regeneration 
area.   The outturn assessment is in agreement with the PAR that the scheme had 
no impact on Wider Economic Impacts. 
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SCHEME COSTS 

2.41 This section now compares the PAR, ópredicted correctedô and outturn scheme 
costs of M6 Junction 40 (Table 2.7). 

PAR Cost 

2.42 The scheme cost estimate presented in the PAR document was £2.062m in Q1 
2002 prices. This was converted to a 2002 present value of cost (PVC) of £2.245m 
assuming a year of construction of 2005. An indirect taxation cost of £2.17m was 
included in the final PAR PVC calculation. Therefore, the PVC figure as shown in 
the PAR was £4.42m.     

Predicted Corrected 

2.43 The predicted corrected cost of the scheme is the PVC cost shown in the PAR 
minus Indirect Taxation. Therefore, the predicted corrected PVC is figure is 
£2.245m. This figure has been used to calculate predicted corrected figures for 
FYRR, BCR and NPV.   

Outturn Cost 

2.44 Outturn scheme costs were provided by the HA project sponsor, although this did 
not include a profile of expenditure by year. The outturn scheme cost provided by 
the project sponsor was £2.481m which equates to a present value of cost (PVC) 
of £2.699m in 2002 prices.  

2.45 The outturn scheme cost was £0.454m higher (+16.9%) than forecast.  However, it 
should also be noted that if the outturn scheme cost is compared with the cost 
contained in the PAR, then the scheme was actually £1.720m under budget due to 
the impact of indirect taxation (see below). 

        Table 2.7 ï PAR, Predicted Corrected and outturn costs of scheme 

Cost Predicted 
(PAR) 

Predicted 
Corrected 

Outturn Costs 
(POPE) 

Works Costs at 
2002 Pricing 

£1,746,367 £1,746,367 £0 

Land Costs at 
2002 Pricing 

£6,279 £6,279 £0 

Other Costs at 
2002 Pricing 

£0 £0 £0 

Total Project 
Cost at 2002 
Pricing  

£2,062,864 £2,062,864 £2,481,011 

Maintenance 
Cost at 2002 
Pricing Disc 

£0 £0 £0 
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Cost Predicted 
(PAR) 

Predicted 
Corrected 

Outturn Costs 
(POPE) 

2002 

Indirect 
Taxation Cost 
2002 Pricing 

£2,170,000 £0 £0 

Total PVC at 
2002 Pricing 
Discounted to 
2002 

£4,420,000 £2,244,603 £2,699,588 

Indirect Taxation 

2.46 Indirect taxation represents the additional revenue that may or may not accrue to 
the Exchequer in the form of vehicle fuel duties. With regards to scheme 
assessment, this additional revenue often impacts on the scheme Present Value of 
Costs (PVC).  

2.47 In the case of M6 Junction 40, the scheme was predicted to cost the Exchequer 
£2.17m in lost revenue over the 60 year assessment period. This resulted in a 
PAR PVC of £4.42m, which was the figure used to calculate First Year Rate of 
Return (FYRR), Benefit to Cost Ratio (BCR) and Net Present Value (NPV). Indirect 
Taxation was not included in the outturn scheme costs. Therefore, the predicted 
corrected PVC has been used to enable a fair comparison of FYRR, BCR and 
NPV. 
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SUMMARY OF SCHEME PERFORMANCE AGAINST ECONOMY OBJECTIVES 

§ Analysis of traffic flow data has shown that there has been a variable 
increase in AADT traffic at the junction (although not at the rate 
forecast in NRTF 97). 

§ Peak hour traffic at the junction has also grown, particularly in the AM 
peak, but again this growth is less than the NRTF 97 traffic growth 
applied in the original PARAMICS model. 

§ When combining all junction arms, the total vehicles hours saved are 
172,303 in the opening year, at a benefit of £1.790m, compared to 
£2.156m in the predicted corrected. 

§ In terms of 60 year benefits from vehicle hours saved, the outturn 
benefits are £100.45m discounted to 2002, in contrast to £260.57m as 
stated in the PAR.  

§ In terms of the overall benefits of the scheme the BCR is 44.60 which 
is lower than both the predicted corrected (120.64) and the PAR 
(60.91), although the scheme is still delivering excellent value for 
money. 

§ There are limitations of the outturn methodology, including the 
estimation of free flow journey times extracted from the model and the 
use of a different method for extracting the scheme outturn 
economics.  The out-turn assessment does not include the effects of 
changes in Vehicle Operating Costs. 
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3. Scheme Impact ï Safety Analysis  

Introduction 

3.1 The Amey Mouchel M6 J40 Modification Review and Justification Report 
(September 2003) highlighted the main issues contributing to the high accident 
record at the junction were as follows: 

§ Queuing traffic on the M6 southbound off slip tailing back to main motorway 
carriageway, resulting in stationary traffic; 

§ Queuing traffic from congestion contributed to accidents on the other four 
entry slip roads (M6 northbound off slip, A66 East, A66 West and A562); 

§ Accidents involving changing lanes on the roundabout circulatory carriageway, 
due to the lack of lane markings; and 

§ Poor forward visibility on the approaches to the roundabout below what was 
required under current design standards. 

3.2 This section sets out a comparison of the observed before and after trends to 
identify the outturn safety impacts of the scheme relative to those predicted. The 
analysis presented in this section is based on the following: 

Original PAR Assessment 

§ 72 months (6 years) of PIA data (January 1997 to December 2002)  

 Predicted Corrected Assessment 

§ 36 months (3 years) of PIA data (September 2002 to August 2005) 

POPE Assessment 

§ Before Period - 36 months of PIA data (September 2002 to August 2005) 

§ Outturn Period ï 18 months of PIA data (March 2006 to August 2007) 

The PAR Assessment  

3.3 The PAR predicted a saving of 2.66 PIA accidents in the opening year (central 
growth scenario) from a base of 10.5 PIA per annum. This equates to an overall 60 
year scheme saving of 169.18 accidents (central growth scenario). Although the 
accidents listed in Table 3.1 overleaf are from 1997 to 2002 (this time period was 
used to calculate the PAR accident savings), it should be noted that the accidents 
listed in the actual PAR document were from 1999 to 2004.  

3.4 The study area illustrated in Figure 3.1 overleaf was used to determine the PAR, 
predicted corrected and outturn safety impacts of the scheme. The MAC supplied 
information regarding their pre-opening accident calculations. The MAC accident 
saving calculation sheet is in Appendix D. 
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Figure 3.1 ï Outturn Accident Area 

 

 

Table 3.1 - Number of Personal Injury Accidents (PAR analysis) 

Year Number of Personal Injury Accidents (NOT casualties) 

 Slight Serious Fatal Total 

1997 3 - - 3 

1998 4 - - 4 

1999 11 1 - 12 

2000 14 - - 14 

2001 7 - - 7 

2002 8 - - 8 

TOTAL 47 1 - 48 

Severity Index (Fatal + Serious / All Accidents as percentage) 2.08%  

Provide observed accident rate, and state units 8.0 PIAs/yr 

Provide the comparable national average accident rate (as detailed 
in the COBA manual, DMRB 13.1.2) 

3.56 PIAs/yr 
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3.5 In terms of defining an accident data boundary, accidents included in the original 
assessment were those on the circulatory carriageway and accidents within 100 
metres of the junction on the A66 eastbound, A66 westbound and A592 arm 
approaches. Accidents that occurred on any part of the M6 northbound and 
southbound exit slips were included in the analysis as traffic often queued back 
onto the main motorway carriageway.    

3.6 According the MAC, the vast majority of accidents at the junction involved rear end 
shunts due to queuing at the roundabout entries. The MAC confirmed accidents 
excluded from the analysis were those caused by mechanical failures, overturned 
vehicles and unforeseen human factors, including drivers who were under the 
influence of alcohol or drugs.    

POPE - Predicted Corrected Assessment  

3.7 To allow a valid comparison between accident benefits predicted in the original 
PAR appraisal and the outturn accident benefits it is necessary to calculate a 
predicted-corrected value for accident savings. The methodology for the ópredicted 
correctedô assessment is in line with the assumptions and predicted savings of the 
original PAR. 

3.8 The ópredicted correctedô assessment produced an annual observed accident rate 
of 10.33 PIAs/yr, which was higher than the accident rate of 8.0 PIA/yr as 
calculated in the PAR. 

3.9 Using the predicted accident saving (33%) extracted from the PAR calculations 
provided by the MAC, the opening year accident saving for the predicted corrected 
was calculated to be 3.44 PIA per annum. This equates to a 60 year scheme 
saving of 218.78 PIA.   

3.10 Table 3.2 below shows the number of Personal Injury Accidents recorded in the 
ópredicted correctedô time period and study area. 

Table 3.2 ï Number of PIA Outturn Assessment (Predicted Corrected) 

Year Number of Personal Injury Accidents (NOT casualties) 

 Slight Serious Fatal Total 

September 
2002 

0 0 0 0 

2003 9 1 0 10 

2004 12 0 0 12 

August 2005 8 1 0 9 

TOTAL 29 2 0 31 

Severity Index (Fatal + Serious / All Accidents as percentage) 6.45% 

Provide observed accident rate, and state units 10.33 
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PIAs/yr 

Provide the comparable national average accident rate (as 
detailed in the COBA manual, DMRB 13.1.2) 

3.56 PIAs/yr 

POPE ï Outturn Assessment  

Accident Selection 

3.11 A óbeforeô and óafterô analysis of accidents at the junction was undertaken. The 
study area used to determine the outturn safety impacts of the scheme was the 
same as the PAR and the ópredicted correctedô. 

3.12 To allow for comparative analysis, the assumptions used for the outturn 
assessment of safety impacts were the same as those used for the ópredicted 
correctedô scenario as previously descried.  

3.13 Table 3.2 below compares slight, serious and fatal accidents for the POPE Outturn 
óBeforeô and óAfterô analysis. 

3.14 To ensure statistically robust accident analysis, it is generally accepted that a 
minimum of 3 years post opening accident data should be used in the óafterô 
accident analysis. However, as the official opening date of this scheme was 12th 

February 2006, only 18 months (1 year 6 months) of post opening accident data 
has been analysed.  Therefore, the results of this POPE should only be treated as 
an initial indication of the schemes impact on accident rates at the junction.  

 Table 3.3 ï Number of PIA Outturn Assessment (Before & After) 

Year Number of Personal Injury Accidents (NOT casualties) 

BEFORE Slight Serious Fatal Total 

September 
2002 

0 0 0 0 

2003 9 1 0 10 

2004 12 0 0 12 

August 2005 8 1 0 9 

TOTAL 29 2 0 31 

Severity Index (Fatal + Serious / All Accidents as percentage) 6.45% 

Provide observed accident rate, and state units 10.33 
PIAs/yr 

AFTER Slight Serious Fatal Total 

2006 (March) 1 - - 1 

2007 (August) 4 1 - 5 

TOTAL 5 1 0 6 
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Severity Index (Fatal + Serious / All Accidents as percentage) 16.67% 

Provide observed accident rate, and state units 4.0 PIAs/yr 

Provide the comparable national average accident rate (as 
detailed in the COBA manual, DMRB 13.1.2) 

3.56 PIAs/yr 

Accident Severity & Rates 

3.15 The main points to note with regards to accident severity at the junction óbeforeô 
and óafterô scheme opening are as follows: 

§ Pre scheme opening, the junction had a severity index of 6.45%. This was due 
to two serious accidents, one in 2003 and one in 2005. The severity index in 
the PAR was lower at 2.08%; 

§ Post scheme opening, the severity index at the junction had risen to 16.67%, 
caused by 1 serious accident in 2007;  

§ Pre scheme opening, the observed accident rate at the junction was 10.33 PIA 
per annum. This compares to an accident rate in the PAR of 8 PIA per annum;  

§ Post scheme opening, the observed accident rate at the junction had fallen to 
4%, due mainly to the significant reduction of accidents on the junction 
approach arms; 

§ The outturn evaluation produced an accident saving of 6.33 accidents per 
annum, which is higher than the savings in the ópredicted correctedô (3.44) and 
PAR (2.66).   

Table 3.4 ï Accidents & Average Annual Accident Rate (Before & After) 

Location of 
accident 

BEFORE AFTER  

36 
months  

Per 
Annum 

18 
months  

Per 
Annum 

Accident 

Saving 

M6 SB Off Slip 4 1.33 0 0 1.33 

M6 NB Off Slip 6 2.00 0 0 2.00 

A66 WB Approach  5 1.67 0 0 1.67 

A66 EB Approach 4 1.33 0 0 1.33 

A592 Approach 2 0.67 0 0 0.67 

Circulatory 
carriageway 

10 3.33 6 4 
-0.67 

TOTAL 31 10.33 6 4 6.33 

Clustering 

3.16 The main points to note with regards to clustering of accidents at the junction 
óbeforeô and óafterô scheme opening are as follows: 
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§ Pre scheme opening, 21 accidents occurred on the five entry arms to the 
junction. The remaining 10 accidents were located on the circulatory 
carriageway;  

§ In terms of pre opening accidents, 6 occurred on the M6 northbound exit slip, 
5 on the A66 westbound approach, 4 on the A66 eastbound approach, 2 on 
the A592 approach and 4 on the M6 southbound exit slip. The latter already 
had MOVA traffic signals and is the arm where the serious pre opening 
accident occurred;  

§ Post scheme opening, the number and location of accidents at the junction 
has reduced, with no recorded accidents on any of the junction approach 
arms; and 

§ Accidents on the circulatory carriageway had increased post opening, with an 
increase in the annual accident rate from 3.33 pre opening to 4 post opening.  

        Figure 3.2 ï Number of PIA Outturn Assessment (Before) 
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Figure 3.3 ï Number of PIA Outturn Assessment (After) 

 

Accident Type / Causation Factors 

3.17 The PAR stated that the most common type of accident at the junction was rear 
end shunts caused by traffic queuing at the give way lines. The main points to note 
with regards to accident type and causation at the junction óbeforeô scheme 
opening are as follows: 

§ Pre scheme opening, 21 accidents were recorded on the approach arms to the 
circulatory, all of which were rear shunts, generally caused by excessive 
approach speeds, although some resulted from careless driving and poor 
observation; and  

§ Pre scheme opening, 10 accidents were recorded on the circulatory 
carriageway. 5 accidents were caused by excessive speed, 3 by poor lane 
discipline and 2 by poor observation.    

3.18 The outturn óbeforeô accident type and causation factors are consistent with those 
presented in the original PAR. 

3.19 The main points to note with regards to accident type and causation at the junction 
óafterô scheme opening are as follows: 

§ No accidents were recorded on any of the junction approach arms; 

§ A total of 6 accidents were recorded on the circulatory carriageway. 5 were 
slight and one serious; 

§ Of the 6 accidents on the circulatory, 4 were side shunts caused by motorists 
changing lanes, a single rear shunt accident occurred from a vehicle passing 
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through a red signal and the serious accident was a vehicle which overturned, 
caused by excessive speeds; 

3.20 The analysis shows that accidents related to queuing (specifically rear end shunts 
at the junction approach arms) appear to have been all but eliminated post scheme 
opening. However, accidents on the circulatory carriageway have increased due to 
motorists changing lanes within the circulatory. It is likely that this type of accident 
will reduce over type as drivers become more familiar with the lane markings.  

Construction period (POPE assessment) 

3.21 During construction periods, accident levels are not always representative due to 
the change in layout and disruption to the highway.  

3.22 Therefore, the construction period accidents have not been included as part of the 
detailed evaluation of this scheme, although we have commented on the number 
of accidents to occur during the construction period.  

3.23 The main construction period for the scheme was September 2005 to December 
2005, although the scheme was not fully operational until 12th February 2006.  

3.24 During the construction period, there were two slight accidents at the junction. Both 
of the accidents were rear shunts on the A66 eastbound, caused by traffic queuing 
from the roundabout.  

MONETARY VALUATION OF ACCIDENT SAVINGS 

PAR 

3.25 As stated previously, the PAR predicted an accident saving of 2.66 PIAs in the 
opening year which in monetary terms is a benefit of £0.215m a year in 2002 
prices (central case). Based on a 60 year assessment period this produced an 
accident benefit of £8.672m in 2002 prices.  

POPE ï Predicted Corrected 

3.26 The POPE ópredicted correctedô produced accident saving of 3.44 PIAs in the 
opening year which in monetary terms is a benefit of £0.269m a year in 2002 
prices (central case). Based on a 60 year assessment period this produced an 
accident benefit of £10.874m in 2002 prices.  

POPE ï Outturn 

3.27 Following the POPE óbeforeô and óafterô assessments, the scheme produced an 
outturn accident saving of 6.33 PIA in the opening year. The monetary accident 
analysis shows that the scheme has been far more beneficial than predicted. It has 
delivered an accident benefit of £0.495m in the opening year discounted to 2002. 
Based on a 60 year assessment period and a capitalisation factor of 40.39 (central 
case), this produced an accident benefit of £20.01m in 2002 prices.  
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3.28 This represents a 131% higher than predicted monetary benefit in the opening 
year compared to the PAR and an 84% higher than predicted monetary benefit in 
the opening year compared to the predicted corrected (discounted to 2002).  

 

        Table 3.5 ï Summary: PAR, Predicted Corrected & Outturn Benefits 

 PAR 
Predicted 
Corrected 

Outturn 

PIA Saved in Opening Year 2.66 3.44 6.33 

Annual Accident Benefit in 
Opening Year 

0.239m 0.309m 0.569m 

60 Year Accident Benefits 9.636m 12.499m 23m 

Scheme Opening Year 2005 2006 2006 

Annual Accident Benefit in 
Opening Year (discounted to 
2002) 

0.215m 0.269m 0.495m 

60 Year Accident Benefits 
Discounted to 2002 

8.672m 10.874m 20.01m 

Number of Accidents Saved 
over 60 Year Assessment 
Period  

169.18 218.78 402.59 

 

SUMMARY OF SCHEME AGAINST SAFETY OBJECTIVE 

§ The schemeôs primary objective was to address the existing accident 
problem associated with queuing on the M6 southbound and 
northbound off slips, especially during the summer months due to 
tourist traffic. In the opening year there has been an outturn saving of 
6.33 accidents, which is more than double the 2.66 predicted in the 
PAR and greater than the .  

§ In the opening year there has been an accident benefit of £0.495m 
(discounted to 2002), 131% higher than that predicted by the PAR and 
76% higher than the predicted corrected. 

§ There has been a decrease in the type of accidents that were predicted 
to be saved by the scheme, with rear shunt accidents significantly 
reduced on all the approaches to the roundabout, although it should 
be noted that the accident rate on the circulatory carriageway has 
increased from 3.33 per annum pre-opening to 4.0 per annum post-
opening. 

§ The emerging trends from the accident analysis indicates that 
implementation of the scheme has significantly reduced the accident 
rate at the junction. 

§ To achieve a more reliable judgement of the success of the scheme in 
terms of accidents, a three year after study should be completed to 
provide a more robust sample. 
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4. Scheme Impact ï Environment, Accessibility 
and Integration  

Introduction 

4.1 This section reviews the impact of the safety improvement scheme on the local 
environment, accessibility and integration.   

4.2 As part of the assessment of the impact of the scheme on the environment a 
Record of Determination (ROD) was undertaken in October 2003 and concluded 
that an Environmental Impact Assessment (EIA) was not required.  The PAR 
predicted a neutral impact on all sub-objectives apart from physical fitness (slight 
beneficial), journey ambience (moderate beneficial) and severance (slight 
beneficial). 

4.3 The following data was collected to support calculations and assumptions in the 
PAR and for the POPE Analysis. 

§ PAR ï Ecological Survey (October 2003), Cowslips Survey (October 2003), 
Environmental Implications Assessment (August 2004), M6 J40 Planting 
Schedules (August 2004)  

§ POPE Analysis ï Site visit to determine environmental, accessibility and 
integration impacts (November 2007), feedback from MAC (Table 4.1)
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Table 4.1 ï Summary of PAR & Outturn Environment, Accessibility and Integration Impacts 

OBJECTIVE SUB OBJECTIVE 
PAR 

ASSESSMENT 
OUTTURN 

ASSESSMENT 
JUSTIFICATION 

ENVIRONMENT 

Noise Neutral Impact Neutral Impact 
Within AADT guidelines. Traffic flow 
change less than 25% and change in 
HGV less than 20%.  

Local Air Quality Neutral Impact Neutral Impact 
Within AADT guidelines. Limited AADT 
Traffic flow increase and no evidence of 
an increase in vehicle speeds.  

Greenhouse Gases Neutral Impact Neutral Impact 
Within AADT guidelines. No evidence that 
suggests the scheme has changed 
distance travelled. 

Landscape Neutral Impact Neutral Impact 
Some changes to the junction e.g. 
signage and traffic lights, but the junction 
environment largely unchanged.   

Townscape Neutral Impact Neutral Impact 
The scheme was not located in a built up 
area so assessment is neutral. 

Heritage of Historic 
Resources 

Neutral Impact Neutral Impact 
The scheme did not impact on any 
archaeological or heritage sites.  

Biodiversity Neutral Impact Neutral Impact 
All species highlighted in the PAR were 
protected during construction and no 
sensitive areas were affected. 

Water Environment Neutral Impact Neutral Impact 
Increased carriageway surface area but 
improved drainage and emergency cut off 
valves installed. 

Physical Fitness No Information Slight Beneficial 
Additional footway / cycleway included in 
the junction design. New pedestrian 
crossing facilities. 

Journey Ambience 
Moderate 
Beneficial 

Moderate Beneficial 
Visibility has been improved at the 
junction.  

ACCESSIBILITY Option Value PVB £0.000m Neutral 
The scheme did not include the provision 
for any new public transport services. 
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Severance Slight Beneficial Slight Beneficial 
 Improved crossing facilities and no 
adverse effect on the standard and quality 
of the existing bus routes. 

Access to the Transport 
System 

Neutral Impact Neutral Impact 
The scheme did not impact upon the 
transport system. 

INTEGRATION 

Transport Interchange Neutral Impact Neutral Impact 
The scheme did not involve creation of 
interchange facilities or change in access 
to Park and Ride schemes. 

Land-Use Policy Neutral Impact Neutral Impact 
The scheme is not identified in a RTS or 
LTP and is not part of a wider package of 
measures. 

Other Government Policies Neutral Impact Neutral Impact 
The scheme does not impact on any 
Government Policies. 
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ENVIRONMENTAL ASSESSMENT 

Noise 

4.4 The PAR stated that the scheme would have a neutral impact on noise.  

4.5 The outturn assessment showed that there are houses within 300m of the road 
centre line on Clifford Road and Skirsgill Close to the north of the junction. 
Therefore, an analysis of ATC traffic flow data around the junction from 2004 to 
2006 was undertaken (Table 4.2)   

                Table 4.2 - 2 Way AADT changes between 2004 and 2006 

ATC Site 
AADT 
2004 

AADT 
2006 

Differenc
e 

(vehicles) 

% 
Differenc

e 

A66/20 (3116 + 3117)                    
Whinfell Forest, East of 

Penrith 

15200     
(28 % 
HGV) 

15100 
(29% 
HGV) 

-100 -0.7% 

A66/16 (3114 + 3115)          
Junction 40, West of Penrith 

20200   
(8% HGV) 

19000   
(7% HGV) 

-1200 -5.9% 

M6/50 (3185 + 3186)           
Junction 39-40, South of 

Penrith  

38800 
(18% 
HGV) 

38300 
(29% 
HGV) 

-500 -1.8% 

Total   -1800  

4.6 After analysing AADT traffic flow data at the junction, it has been found that flow 
has actually reduced on the A66 (both east and west of the junction) and on the 
M6 south of Penrith. Although the AM and PM peak period flows have increased at 
the junction, they are still less the 25% neutral threshold set out in the PAR 
guidance. Therefore, the outturn assessment considers noise a neutral impact.  

Local air quality 

4.7 The PAR stated that the scheme would have a neutral impact on air quality.  

4.8 After conducting a detailed site visit, it can be concluded there are properties within 
50m of the edge of the carriageway, including the Penrith 40 Business Park (which 
includes the Environment Agency offices) and the North Lakes Hotel and Spa. 
However, because the AADT traffic figures show a slight decrease in traffic at the 
junction and there is no evidence of an increase in vehicle speeds, the outturn 
assessment considers local air quality a neutral impact.  

Greenhouse Gases 

4.9 The PAR stated that the scheme would have a neutral impact on greenhouse 
gases.  
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4.10 There is no evidence which indicates that the junction has increased the total 
distance travelled on roads affected by the scheme. Therefore, the outturn 
assessment considers greenhouse gases a neutral impact.  

Landscape 

4.11 The PAR states that the scheme would have a neutral impact on the landscape.  

4.12 The PAR predicted that the majority of works would be undertaken within the 
existing highway boundary and no designated or protected areas would be 
affected. A 2002 site survey was undertaken which identified two areas of 
ecological interest which were required to be protected during the scheme 
construction period (see assessment of biodiversity for more information). The 
scheme design did not include the installation of any gantries, masts or traffic 
calming measures. 

4.13 After consulting with the MAC, it was confirmed that the scheme did require a 
compulsory purchase order of small areas of land and the owners did object at the 
High Court challenge period. However, the objection was withdrawn when it was 
demonstrated that procedures had been correctly carried out. After reviewing the 
Multi Agency Geographic Information for the Countryside (MAGIC) website, it was 
also confirmed that the junction did not sit within / adjacent to any sensitive sites.  

4.14 However, the scheme did involve the installation of new traffic signals, new 
signage, new road markings and improvements to existing lighting. Photographs 
which detail the changes made to the junction can be found in Appendix E. 

4.15 Following feedback from the MAC and conducting site visit observations, the 
outturn assessment considers landscape a neutral impact.       

Townscape 

4.16 The PAR stated that it would be not applicable to assess the scheme on 
townscape as it is not located in a built up area. According to PAR guidance a 
project is considered neutral if;  

4.17 It can be confirmed that after conducting a visit to the site, the junction is not 
located in a built up area and therefore the outturn assessment considers 
townscape a neutral impact.  

Heritage of Historic Resources 

4.18 The PAR stated that the scheme would have a neutral impact on heritage of 
historic resources.  

4.19 The scheme did not impact on any archaeological or built heritage sites. Therefore, 
the outturn assessment considers heritage of historic resources a neutral impact.   

Biodiversity 

4.20 The PAR stated that the scheme would have a neutral impact on biodiversity.  
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4.21 It has been confirmed with the MAC that the scheme did not lie within any 
designated areas and is not in a sensitive area. Any vegetation within the highway 
boundary had all been introduced as mitigation for previous improvement schemes 
and the project did not conflict with any local HA biodiversity action plans. 
However, the original site survey did identify two areas of ecological interest, an 
area of cowslips and an area of orchids. 

4.22 Feedback from the MAC and observations made on the site visit confirmed that all 
work had been carried out by the contractors as required and both the colony of 
cowslips and orchids had been protected. Therefore, the outturn assessment 
considers biodiversity a neutral impact. 

Water Environment 

4.23 The PAR predicted a neutral impact relating to water environment.  

4.24 The scheme design resulted in an increased area of carriageway, with most entries 
to the junction widened to 3 lanes and the circulatory carriageway increased to 3 
lanes. Figure 4.3 shows the areas of carriageway which were increased due to the 
scheme. 

Figure 4.1 - New Areas of Carriageway at M6 J40 

 

4.25 The increased surface area of the carriageway resulted in the potential for 
increased run off into the existing motorway drainage system. In addition to the 
increased run off, the junction was also highlighted as a high risk site for accidental 
spillages by the Environment Agency, due to the high percentage of HGVôs already 
using the junction (29% in 2006).  
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4.26 In mitigation, emergency cut off valves were installed into the existing roundabout 
drainage system. This prevents pollution entering the River Eamont, which is a 
SSSI and SAC site. After conducting a site visit to the junction, we were unable to 
observe the actual emergency cut off valves, but there was evidence of improved 
drainage at the junction (see the photographs below). 

Figure 4.2 -  Improved drainage on the circulatory carriageway 

 

 

 

 

 

 

      Before        After 

4.27 It was confirmed with the MAC that the emergency cut off valves were installed as 
part of the works and at present the drainage system at the junction is working 
well. The outturn assessment considers water environment a neutral impact. 

Physical Fitness 

4.28 The PAR did not assess the impact of physical fitness for this scheme because of 
a lack of information. 

4.29 Pre scheme opening, the junction already had segregated footways and cycleway. 
The footways were located on the northern side of the A592 and on the southern 
side of the A66 west of the roundabout. The cycleway was located on the A592 
and the northern side of the A66 east and west. There was also a small section of 
cycleway between the M6 southbound exit slip and the northern side of the A592.      

4.30 Scheme modifications included additional sections of desegregated 
footway/cycleway and óon demandô pedestrian crossing facilities to the A592, M6 
southbound exit, M6 northbound entry and A66 west arms of the junction.  

4.31 During a site visit in November 2007, the following observations were made: 

§ The new footways, cycleway and the new pedestrian crossing facilities had been 
incorporated as per the scheme design;  

§ The footway / cycleway on the northern verge appears to have been narrowed 
slightly, although it was separated from the main carriageway by a raised curb; 

§ Short green times on the pedestrian crossings; and 

§ Some pedestrians and cyclists were seen crossing against a red light. This 
observation was supported by feedback from the MAC;     
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Figure 4.3 ï Footway / Cycleway on the Northern Circulatory  

 

 

 

 
 
 
 
 
       

      Before             After 

4.32 There is no conclusive evidence that there has been a change in the length and 
number of cycle and walking trips made through the junction. However, the 
pedestrian and cycle facilities at the junction have been improved and the 
introduction of full signalisation of the junction have made it safer for NMUôs to 
cross at the junction. Therefore, the outturn assessment considers physical fitness 
slight beneficial. 
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Figure 4.4 ï Footway & Cycleway Improvements 
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Journey Ambience 

4.33 The PAR predicted a moderate beneficial impact relating to journey ambience.  

4.34 As part of the scheme improvements, forward visibility on all of the approaches to 
the roundabout needed to be improved by trimming back trees. Forward visibility 
for traffic stopping at the northern circulatory traffic signals was also a problem; 
again due to overgrown trees. 

4.35 After visiting the site and driving through the roundabout, it could be seen that 
trees had been trimmed back to improve visibility for drivers. Overall visibility was 
good on both the approaches to the roundabout and on the circulatory itself. The 
photographs below, taken from the Environment Agency office balcony clearly 
show trees have been removed post opening.    

 Figure 4.5 ï Improved Visibility at the Junction 

 

               

 

 

 

 

 

 

 

    Before          After 

4.36 Therefore, in line with the PAR guidance the outturn impact is recorded as 
moderate beneficial.   

ACCESSIBILITY 

Option Values 

4.37 The PAR stated that the scheme would have no impact on transport interchange.  

4.38 After consulting with the Passenger Transport Team at Cumbria County Council, it 
was confirmed that the scheme has not resulted in the provision of any new public 
transport services. 

4.39 Therefore, the outturn assessment considers option values a neutral impact. 
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Severance 

4.40 The PAR stated that the scheme would have a slight beneficial impact on 
severance.  

4.41 There is no firm evidence that post scheme opening there has been a change in 
routes used by pedestrians, equestrians or cyclists. However, with the improved 
crossing facilities at the junction, it is expected that NMUôs would find the junction 
safer and easier to use.       

4.42 After reviewing bus services in Cumbria, it was found that there are currently two 
main bus services that use the junction and both are run by Stagecoach. There are 
also school transport services using the junction in the morning and afternoon. 
Consultation with the Passenger Transport Team at Cumbria County Council 
confirmed that the modifications made to the junction have not adversely affected 
the standard and quality of the existing bus routes. Therefore, the outturn impact is 
considered to be slight beneficial.  

Access to the Transport System 

4.43 The PAR stated that the scheme would have a neutral impact on access to the 
transport system.  

4.44 The scheme has not resulted in any changes to the transport system. Therefore, 
the outturn impact is neutral.  

INTEGRATION 

Transport Interchange 

4.45 The PAR stated that the scheme would have a neutral impact on transport 
interchange.  

4.46 The outturn impact is considered to be neutral because the scheme did not 
involve creation of interchange facilities or change in access to Park and Ride 
schemes.  

Land-Use Policy 

4.47 The PAR stated that the scheme would have a neutral impact on Land-Use Policy.  

4.48 A review of Cumbria County Council LTP 1 and 2 was undertaken and it can be 
confirmed that the scheme is not identified in its own right or as part of a package 
of measures in either of these documents. Therefore, the outturn impact is neutral.  

Other Government Policies 

4.49 The PAR stated that the scheme would have a neutral impact on other 
government policies.  

4.50 The scheme does not impact on any additional government policies. Therefore, the 
outturn impact is considered to be neutral.
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SUMMARY OF CHEME AGAINST IDENTIFIED ENVIRONMETAL, ACCESIBILITY AND 

INTEGRATION OBJECTIVES 

Environment 

§ The majority of the outturn impacts for environment are neutral, as stated in the 
PAR. 

§ Physical Fitness was not assessed in PAR because of a lack of information, but 
after conducting a site visit and after receiving feedback from stakeholders, it is 
now easier for NMUôs to use the junction. The outturn impact is therefore slight 
beneficial.  

Accessibility 

§ The impacts for Option Values and Access to the Transport System are both 
neutral as stated in the PAR. 

§ Improved crossing facilities at the junction have helped to reduce severance for 
NMUôs. 

 

Integration 

§ The impacts for Transport Interchange, Land Use Policy and Other Government 
Policies are all neutral as stated in the PAR. 

 

 

4.51 An AST and EST summarising the overarching scheme impacts are illustrated in 
Table 4.4 and 4.5. 
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Table 4.3 ï Appraisal Summary Table (AST)  

Option (Refer to Para 2.5 of Guidance) Road No and Project Name (Refer to Para 2.2 of Guidance) Present Value of Cost £m

M6 JUNCTION 40 MODIFICATION £4.42

OBJECTIVE SUB-OBJECTIVE QUALITATIVE IMPACTS QUANTITATIVE MEASURE ASSESSMENT

Noise Neutral Impact Estimated Population Annoyed by Noise

Local Air Quality Neutral Impact Concentrations weighted for Exposure

Greenhouse Gases Neutral Impact Tonnes of CO2

Landscape Neutral Impact Neutral

Townscape Neutral Impact

Heritage of Historic Resources Neutral Impact

Biodiversity Neutral Impact Neutral

Water Environment Neutral Impact Neutral

Physical Fitness
Provision of signal control to A66 EBX, A592X entries and M6 NBN exit to/from roundabout would 

improve walking and cycling facilities
Minimal change expected No Information

Journey Ambience
Improved quality of journey with reduced accidents and better route discipline through junction with 

dedicated lane markings Moderate Beneficial

Accidents
Accidents Numbers LG/HG 154-184 

Fatal/serious/slight LG/HG-Not Calculated
PVB £8.67m

Security Little overall change with scheme None Neutral

Public Accounts
Central Govt PVC £4.42m                          

Local Govt PVC £0.00m
PVC £4.42m

Business Users & Providers
Business Users PVB £114.23m          

Providers PVB & Other PVB £0.000m
PVB £114.23m

Consumer Users PVB £145.31m

Reliability
Junction scheme which may make a significant contribution to reliability for the large volume of traffic 

using the junction
Not Applicable Slight Beneficial

Wider Economic Impacts Does not serve a designated regeneration area No 

Option Value No provision of new public transport services PVB £0.000m

Severance Estimated no of cyclists/pedestrians low affected at 3 no road crossings (Tot of 60 each) Slight Beneficial

Access to the Transport System No Change Neutral

Transport Interchange No Change Neutral

Land-Use Policy None identified Neutral

Other Government Policies None identified Neutral

OSGR NY 511 290

INTEGRATION

ENVIRONMENT

SAFETY

ECONOMY

ACCESSIBILITY
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Table 4.4 ï Evaluation Summary Table (EST) 

Option (Refer to Para 2.5 of Guidance) Road No and Project Name (Refer to Para 2.2 of Guidance) Present Value of Cost £m

M6 JUNCTION 40 MODIFICATION £2.70

OBJECTIVE SUB-OBJECTIVE QUALITATIVE IMPACTS QUANTITATIVE MEASURE EST ASSESSMENT

Noise No Impact Neutral

Local Air Quality No Impact Neutral

Greenhouse Gases No Impact Neutral

Landscape Neutral Neutral

Townscape No Impact Neutral

Heritage of Historic Resources No Impact Neutral

Biodiversity No Impact Neutral

Water Environment
Increased carriageway surface area but improved drainage and emergency cut off valves installed 

into the existing drainage system
Neutral

Physical Fitness Additional footway / cycleway added to the junction. New pedestrian crossing facilities Slight Beneficial

Journey Ambience Improved visibility at the junction. Significant reduction in Personal Injury Accidents Moderate Beneficial

Accidents 6.33 accidents saved in the opening year. 402.59 saved over 60 year evaluation period PVB £20.01m

Security Some female drivers reported feeling unsafe when stopped at the junction at night Slight Adverse

Public Accounts
Central Govt PVC £2.70m                          

Local Govt PVC £0.00m
PVC £2.70m

Business Users & Providers

Consumer Users

Reliability No Impact Slight Benefical

Wider Economic Impacts No Impact No Impact

Option Value No Impact Neutral

Severance Improved crossing facilites. No change to existing bus routes. Slight Beneficial

Access to the Transport System No Impact Neutral

Transport Interchange No Impact Neutral

Land-Use Policy No Impact Neutral

Other Government Policies No Impact Neutral

PVB £120.45m

OSGR NY 511 290

INTEGRATION

ENVIRONMENT

SAFETY

ECONOMY

ACCESSIBILITY

PVB £120.45m
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5. Consultation  

PAR CONSULTATION 

5.1 The PAR stated that preliminary consultation on M6 junction 40 was undertaken in 
the summer of 2000. This consultation was undertaken to gather information on 
any perceived problems with the operation of the junction. The following 
organisations were consulted with; 

§ Local authorities;  

§ Councillors; 

§ Environmental Bodies; 

§ Interest Groups;  

§ Landowners;  

§ Schools; and   

§ Local Businesses  

5.2 In February 2003, once it had been confirmed that significant modifications to the 
junction would be made, a consultation, liaison and publicity plan (CLAPP) process 
was initiated and letters were sent to the same list of organisations. This 
consultation contained detailed plans of the proposed junction layout and provided 
all consultee with an opportunity to provide feedback on the proposed junction 
design. As a result of this consultation, no major changes to the design were 
identified and of the limited responses, the majority were positive.   

POPE CONSULTATION 

5.3 As part of the POPE consultation, key organisations were invited to provide formal 
feedback regarding the schemes outturn impacts. Organisations consulted with 
and details for their responses (if any) are listed in Table 5.1.  

Table 5.1 ï POPE Consultees  

Consultee Response Received Type of Response 

Project Sponsor Yes Email 

MAC Agent Yes Email and Phone 

Cumbria County 
Council 

Yes Letter 

Cumbria Constabulary Yes Letter 

Cumbria Wildlife Trust No No Response 

Natural England No No Response 

Environment Agency No No Response 
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Consultee Response Received Type of Response 

Stagecoach Cumberland No No Response 

National Express No No Response 

RAC No No Response 

Regional Cycling Co-
ordinator 

No No Response 

Sustrans No No Response 

The Ramblers 
Association 

No No Response 

North Lakes Hotel No No Response 

Freight Transport 
Association 

No No Response 

Road Haulage 
Association 

No No Response 

Eden District Council No No Response 

 

5.4 The letter sent out as part of the POPE consultation gave each organisation the 
opportunity to provide post-opening feedback on the scheme, specific their area of 
specialisation, but also asked for any wider comments regarding other aspects of 
the scheme. The POPE consultation letter is shown in Appendix F. The key POPE 
consultation responses are summarised below.  

HA Project Sponsor  

5.5 The following feedback was obtained from the Project Sponsor at the Highways 
Agency.  

§ The junction is operating well, especially the MOVA signal control;  

§ The project sponsor is aware that there has been an overall reduction in 
accidents at the junction; 

§ Certain aspects of the scheme were innovative including the use of passive 
posts, which collapse easily when hit by vehicles; and 

§ After scheme opening the road surface started to break up and crumble. This 
necessitated the resurfacing of some parts of the roundabout and the 
approaches.  

Managing Agent (Amey Mouchel)  

5.6 The following positive feedback was obtained from John Goodall, Project Manager 
at Amey Mouchel for the M6 Junction 40 Modifications: 

§ At peak times, the queues on all entries have significantly reduced;  
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§ Vehicles can now enter the junction from the M6 Northbound Exit Slip and the 
A66 eastbound approach safely;  

§ Traffic speeds appear to have been reduced on the circulatory carriageway; 

§ Personal injury accidents have reduced at the junction;  

§ After initial period of familiarity, lane discipline is now very good; and 

§ Signalisation of NMU crossings has provided safer facilities. 

 

5.7 However, the MAC also identified problems that remain at the junction including: 

§ Some PM peak queues still form on the A592 due to commuter traffic from 
Penrith; 

§ At off peak times, especially during the night, journey times may have 
increased; 

§ Feedback from the Police suggests that damage only accidents may have 
increased at the junction but because they are not recorded there is no 
statistical way to verify this;   

§ Some pedestrians still cross against the red light because of the time it takes 
for the pedestrian phases; and 

§ The original thin road surface at the junction caused the road to pot hole and 
break up. This was replaced by the contractor but is starting to break up again.  

Cumbria Constabulary 

5.8 We received a letter dated 3rd December 2007 from the Traffic Management 
Officer at the Cumbria Police Constabulary.  The feedback received from the 
Police included the following: 

§ Changes to the junction have been successful in improving traffic flow, 
particularly from the A66 westbound entry and the M6 southbound exit which 
were both prime sites for queuing traffic during busy periods; 

§ Use of the traffic lights during dark hours appears to serve no useful purpose 
and appears to stop hundreds of vehicles for no reason. It has been 
suggested that the lights could be used on a part time basis, making the 
junction more driver friendly; 

§ Lone females complain about unnecessary stopping, feeling vulnerable when 
there are no other vehicles present; 

§ The fact that vehicles are brought to a stand without need has resulted in an 
increase in óred lightô, mainly during dark hours which if continued during busy 
periods would make the junction inherently dangerous.  

5.9 Furthermore, the Police also stated that a number of ócomplaintsô had been sent to 
the Highways Agency concerning the scheme in general. These complaints were 
recorded in the form of the Local Area Teams óWatchman Reportsô, which allow 
safety issues to be raised. Both of the óWatchman Reportsô dealt with specific 
issue. These specifically include: 

§ August 2006 ï Lane signing and designation to prevent conflicting traffic 
movements entailing lane switching; and  
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§ May 2007 ï Poor working of the traffic lights on the system, particularly on the 
north over bridge leading to an increase in the number of drivers failing to 
comply with the signals.  

5.10 The two óWatchman Reportsô are in contained in Appendix G. 

Cumbria County Council 

5.11 A letter was received from the Transport Policy Officer at Cumbria County Council. 
The following capacity and practical operation feedback on the scheme was 
provided: 

§ The current AADT flows at the junction are well below capacity levels; 

§ Drivers approaching the roundabout from the M6 southbound exit slip 
approach the roundabout at high speeds in an attempt to beat the lights and 
do not have a clear view of vehicles on the roundabout; and 

§ There is potential for collisions between traffic on the roundabout in the right 
hand lane at the M6 southbound slip signals with traffic queuing back from the 
red signals at the A66 (east) signals. 

 

SUMMARY OF CONSULTATION WITH STAKEHOLDERS 

The following organisations responded in the POPE consultation:   

 

§ MAC 

§ HA Project Sponsor 

§ Cumbria Constabulary 

§ Cumbria County Council 

 

Feedback on the scheme has been mixed. The general consensus is the 
junction works well in terms of its operation, with queuing reduced on all 
junction arms and a reduced number of accidents. However, concerns have 
been raised about the road surface breaking up, delays in the off peak and 
cyclists / pedestrians crossing against the red signals. 

The above points do support the findings in this report, with journey time 
savings realised at the junction (although not as significant as predicted) and 
accidents reduced. On a site visit to the junction, pedestrians were observed 
crossing against the red signals.   
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6. Summary and Conclusion  

INTRODUCTION 

6.1 The POPE assessment of M6 Junction 40 junction improvements has utilised a 
range of observed and modelled data available to examine the outturn impacts of 
the scheme compared to those forecast in the original PAR.  The purpose of this 
section is to: 

§ Draw together the key impacts emerging from the POPE evaluation; 

§ Summarise the key lessons emerging from this evaluation; and 

§ Suggest recommendations that will facilitate and increase the accuracy of 
future PAR appraisals for schemes similar to that implemented at M6 Junction 
40. 

SUMMARY OF KEY IMPACTS 

6.2 The Appraisal Summary Table (AST) and Evaluation Summary Table (EST) are 
shown at the end of chapter 4. Table 6.1 provides a summary of the monetised 
benefits of the enhancements at M40 J40.   

                 Table 6.1 ïScheme benefits (PAR, Predicted Corrected and Outturn) 

 
PAR 

Predicted 
Corrected 

Outturn 

First Year Safety Benefits (2002 
prices)* 

£0.215m £0.269m £0.495m 

60 Year Safety Benefits (2002)* £8.672m £10.874m £20.01m 

First Year Economy Benefits (2002 
prices)* 

£2.156m £2.156m £1.790m 

60 Year Economy Benefits (2002)* £260.57 £260.57 £100.45 

Costs (2002 Prices)* £4.42m £2.25m £2.70m 

Benefit Cost Ratio (BCR) 60.91 120.64 44.60 

% FYRR 50.9% 102.3% 84.6% 

* All costs are in 2002 prices and discounted to 2002 

6.3 Key points to note from the above include: 

§ Safety benefits were underestimated whilst economy benefits appear to have 
been overestimated; 

§ The scheme was delivered at an outturn cost of £2.70m, £0.450m above the 
predicted corrected cost estimate (£2.25m); and 

§ The scheme offers excellent value for money. The outturn BCR was less than 
the predicted corrected, although still very good value for money. The outturn 
FYRR of 84.6% suggests that the scheme will pay for itself in a little over 1 
year. 

6.4 The main economy, safety, environment, accessibility and integration impacts of 
the scheme are listed below. 
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Economy 

§ The outturn first year economic benefits (£1.790m) of the scheme were less 
than those predicted in the PAR (£2.156m); 

§ The outturn FYRR and BCR was 84.6% and 44.60 respectively demonstrating 
very good value for money; 

§ AADT traffic growth at the junction is below growth shown in NRTF 97. 
Between 2002 and 2008, there has been observed traffic growth of 8.78% in 
the AM and 3.10% in the PM peak.  This is lower than growth applied in the 
PARAMICS model; 

§ Total vehicle hour savings at the junction were 172,303 vehicle hours; 

§ The reliability of the POPE assessment is significantly restricted by the 
absence of observed journey times were undertaken in the before situation. 

Safety 

§ The outturn assessment provided a 6.33 accident saving in the opening year 
equating to an accident saving of £0.495m (2002 prices). This compares to  
3.44 PIA saving and £0.269m in the predicted corrected scenario; 

§ Based on the 60 year assessment period, outturn accident benefits were 
£20.01m in 2002 prices compared to £10.874m in the predicted corrected; 

§ There has been a decrease in the total number of accidents at the junction, 
particularly rear end shunts, although the accident rate on the circulatory 
carriageway did increase slightly from 3.33 pre opening to 4.0 post opening; 
and 

§ The outturn FYRR for accidents was 18.4%, compared to 12% in the 
predicted corrected. 

Environment 

§ The majority of the outturn impacts for environment are neutral, as stated in 
the PAR; and 

§ Physical Fitness was not assessed in PAR because of a lack of information, 
but after conducting a site visit and after receiving feedback from 
stakeholders, it is now easier and safer for NMUôs to use the junction. The 
outturn impact is therefore slight beneficial.  

Accessibility 

§ The impacts for Option Values and Access to the Transport System are both 
neutral as stated in the PAR; and 

§ Improved crossing facilities at the junction have helped to reduce severance 
for NMUôs. 

Integration 

§ The impacts for Transport Interchange, Land Use Policy and Other 
Government Policies are all neutral as stated in the PAR. 



LNMS Evaluation Report 

M6 Junction 40 Modification 

 6-50 
POPE of LNMS - M6 J40 Modification_FINAL.doc 

Consultation 

§ Feedback on the scheme was received from the MAC, HA, Cumbria 
Constabulary and Cumbria County Council; 

§ The general opinion of the junction is that it works well from an operational 
point of view and that it has reduced the number of accidents; and 

§ The road surface has already been replaced since the scheme opened and 
some motorists have expressed displeasure about the junction being 
signalised in the off peak periods (complaints regarding delays in interpeak). 

KEY LESSONS LEARNT 

§ MOVA signalisation of the junction has offered journey time savings to 
motorists using the junction in the peak periods. This has resulted in an 
improvement to junction efficiency; 

§ The PAR methodology has overestimated of economic benefits and did not 
consider the effects of the following: 

- Additional delays to traffic at the junction in the off peak periods; and 

- Modelling of the wider network to assess the possibility of traffic re-
routing away from the junction; 

§ There was no observed before data (delay or journey time information) 
available to verify the accuracy of the PARAMICS (PEARS) outputs stated in 
the PAR and hence the POPE assessment assumes that the journey times 
extracted from the PARAMICS model are correct; 

§ At present, the junction appears to be delivering significant accident savings, 
although further post opening data needs to be collected to verify the initial 
findings (3 years minimum); and 

§ Outturn scheme costs were higher than those shown in the predicted 
corrected situation but were below those shown in the PAR (extracted from 
PEARS) due to the impact of indirect taxation. This poses the question of 
whether indirect taxation should be included in the final scheme costs. 

SUMMARY OF RECOMMENDATIONS 

§ Where feasible, the PAR (PARAMICS model) should include some observed 
journey time / delay data to verify journey time outputs from the model. It 
would also enable a direct comparison of observed pre-opening and post 
opening journey times; 

§ For schemes involving the introduction of signals on roundabouts, the PAR 
should take into account journey time delay which may occur to motorists in 
the inter peak periods. Delay to motorists in the inter peak periods was 
highlighted in the consultation feedback; 

§ PAR predicted savings should take account of the fact that the benefits for 
some users are greater than those for others and not assume that all users 
receive an equal share of the benefits of the scheme; 

§ The PAR and economic calculations should be updated to included final 
changes in outturn scheme design. For M6 junction 40 the economic 
assessment was based on an earlier PARAMICS / TRANSYT assessment for 



LNMS Evaluation Report 

M6 Junction 40 Modification 

 6-51 
POPE of LNMS - M6 J40 Modification_FINAL.doc 

which the opening year was 2003 and the design year 2013. Due to a delay in 
the opening year of  the scheme, for the purposes of the final economic 
assessment it was assumed that the assignments represented future years of 
2005 and 2014; 

§ A question remains as to whether the final outturn scheme costs should 
include / exclude indirect taxation. This can significantly impact on the final 
BCR and FYRR;  

§ The PAR should include more detailed policy research to illustrate how 
schemes of national relevance fit with the local agenda. 

CONCLUDING REMARKS 

6.5 To summarise, this POPE evaluation has demonstrated that the scheme has 
delivered significant journey time benefits, although the benefits over the 60 year 
assessment period are significantly less than those predicted in the PAR. In the 
absence of any observed pre scheme opening journey times, the economic 
assessment of the scheme relied partially on journey times extracted from the 
original PARAMICS model. Safety benefits were greater than forecasted in the 
PAR assessment, whilst impacts on the environment, accessibility and integration 
were broadly in line with those stated in the PAR.  

6.6 As is the case for many Large LNMS schemes, there was a distinct lack of 
observed data to support the pre-scheme economic appraisal calculations and 
journey time benefits calculated in this report should therefore only be used to 
provide the HA and other readers with an indication of the overall scheme 
benefits. Ideally, future project sponsors should seek to ensure that where 
possible before observed data is collected to help quantify pre scheme congestion 
issues and facilitate more enhanced post opening evaluation studies.  

 

 

 



LNMS Evaluation Report 

M6 Junction 40 Modification 

 6-52 
POPE of LNMS - M6 J40 Modification_FINAL.doc 

Appendix A. Scheme Detail 

This section outlines the specific measures implemented at the junction to resolve 
issues described in Section 1 at the beginning of the report. The following 
measures were implemented as part of the scheme. 

Widening the Entry Lanes 

óEach of the entries to the circulatory carriageway would be widened and 
most would have 3 lanesô 

Limited capacity on the junction approach arms, due to the two lane entries to the 
circulatory carriageway was seen as a major cause of congestion. Traffic wishing 
to turn left from the M6 southbound exit did not have its own designated lane and 
was therefore forced to queue with other traffic. In addition, the majority of PIAôs 
occurred in the vicinity of all the entries to the circulatory carriageway.   

 

     

 

 

 

 

 

 

M6 southbound Exit - Before   M6 Southbound Exit - After 

Widening of the Circulatory Carriageway 

óThe circulatory carriageway will be widened to provide three lanesô 

Widening of the circulatory carriageway to 3 lanes enabled spiral markings to be 
placed on the roundabout, making it easier for drivers to pass through the junction 
without changing lanes, reducing accidents involving circulatory traffic. It also 
provided more queuing space between the traffic signals. 

 
 
 

 

 

 

 

 

        Northern Circulatory - Before   Northern Circulatory - After 
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Full time signal control and óon demandô traffic signals 

 óThe whole junction would be provided with full time signal control. To 
assist safe crossing of the M6 northbound on slip road, A66 westbound and 
A592 entries for cyclists and pedestrians, óon demandô traffic signal would be 
incorporated, which would be linked to the preceding signals to avoid 
queues blocking the junction. The A66 eastbound and A592 signals with the 
circulatory carriageway would incorporate a facility for pedestrians and 
cyclistsô 

Signalisation of the M6 southbound exit and M6 northbound exit was implemented 
to relieve congestion and to minimise the chances of traffic queuing back onto the 
main motorway carriageways. MOVA (Microprocessor Optimised Vehicle 
Actuation) was introduced to the junction to optimise the signal settings. 

    

   

A66 Eastbound Approach - Before                   A66 Eastbound Approach - After 

Improved Road Markings and Traffic Signs 

óThe junction entry lanes would be provided with dedicated destination lane 
markings and new traffic signs. The circulatory carriageway would have 
spiral type road markings, accompanied by dedicated destination lane 
markingsô 

Improved traffic signing and road markings were introduced to assist in the 
reduction of accidents related to vehicles changing lanes and driver confusion. 
There was also poor visibility at the junction, especially when drivers were 
approaching on the entries to the circulatory carriageway. 
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Circulatory Road Markings ï Before                 Circulatory Road Markings - After 

Improved Road Surfacing 

óThe circulatory carriageway is to be completely resurfaced and high friction 
surfacing would be added to all the entriesô  

The whole of the circulatory carriageway was re-surfaced using a high polished 
stone value (PSV 65) road surface. In addition, the entries to the circulatory 
carriageway (where most of the accidents were said to occur) were also re-
surfaced using a PSV 70 road surface. The new surfacing on both the circulatory 
carriageway and entries are classed as óHigh Frictionô.   

 

 

 

 

 

 

 

 

    Circulatory Road Surfacing ï Before                Circulatory Road Surfacing - After 

Environmental proposals 

óEmergency cut off valves would be installed into the existing drainage 
systems from the interchange to help prevent pollution entering the River 
Eamont, a Site of Specific Scientific Interest (SSSI) and Special Area of 
Conservation (SAC)ô  

The junction was already identified as a high risk site for pollution, due to the high 
percentage of HGVôs using the junction. The junction improvements increased the 
total surface area of the carriageway, increasing the risk of run off into the drainage 
system if there was a spillage. Therefore, to mitigate this risk, emergency cut off 
valves were installed into the existing roundabout drainage system to contain any 
future pollution incidents. 

The majority of the works were within the existing highway boundary and any tree / 
scrub removal was strictly controlled, only removing that necessary for the 
completion of the scheme. Any existing tree and shrub planting was reviewed and 
strengthened where necessary. In terms of vegetation, the site surveys identified 
two areas of ecological interest, a stand of cowslips and a stand of orchids.  
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Appendix B. Junction Turning Movements 

A comparison of a full 2002 pre scheme opening turning count and a 2008 post 
scheme opening turning count is provided in the text and tables below. The flows 
in the tables highlighted in green indicate an increase in flows and the flows in 
orange show a decrease. The schematic diagram below shows the layout of M6 
junction 40. 

 

AM Peak Turning Matrix 2002 

From / 
To 

Arm 1 Arm 2 Arm 3 Arm 4 Arm 5 Totals 

Arm 1 - 108 - 418 249 775 

Arm 2 98 - 85 253 232 668 

Arm 3 - 159 - 53 180 392 

Arm 4 440 263 74 - 179 956 

Arm 5 96 215 146 255 - 712 

AM Peak Turning Matrix 2008 

From / 
To 

Arm 1 Arm 2 Arm 3 Arm 4 Arm 5 Totals 

Arm 1 - 91 - 428 220 739 

Arm 2 137 0 133 311 246 827 

Arm 3 - 127 - 52 151 330 

Arm 4 599 258 112 - 185 1154 

Arm 5 121 195 206 283 - 805 
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AM Peak Turning Matrix - % Difference 

From / To Arm 1 Arm 2 Arm 3 Arm 4 Arm 5 

Arm 1 - -0.16 - 0.02 -0.12 

Arm 2 0.40 - 0.56 0.23 0.06 

Arm 3 - -0.20 - -0.02 -0.16 

Arm 4 0.36 -0.02 0.51 - 0.03 

Arm 5 0.26 -0.09 0.41 0.11 - 

 

When comparing the 2002 and 2008 turning counts for the AM peak (08:00-09:00), 
the following points can be noted: 

§ The main turning movements at the junction have all increased. This includes 
a 36% increase in from the A66 Brough to the M6 Northbound on Ramp and a 
2% increase from the M6 southbound off ramp to the A66 Brough;  

§ AM turning movements towards the A66 Keswick have decreased. There has 
been a 20% decrease in the volume of traffic turning from the M6 northbound 
off ramp to the A66 Keswick and a 16% decrease in traffic turning from the M6 
southbound off ramp to the A66 Keswick; and   

§ AM turning movements to the M6 southbound off ramp have increased 
significantly. There have been increases of between 41% and 56% for all 
these turning movements;  

  

PM Peak Turning Matrix 2002  

From / 
To 

Arm 1 Arm 2 Arm 3 Arm 4 Arm 5 Totals 

Arm 1 - 100 - 406 163 669 

Arm 2 135 - 166 296 217 814 

Arm 3 - 135 - 91 136 362 

Arm 4 484 252 94 - 154 984 

Arm 5 207 213 119 460 - 999 

PM Peak Turning Matrix 2008 

From / 
To 

Arm 1 Arm 2 Arm 3 Arm 4 Arm 5 Totals 

Arm 1 - 133 - 434 270 837 

Arm 2 89 - 143 210 238 680 

Arm 3 0 141 - 77 177 395 

Arm 4 556 390 142 - 296 1384 

Arm 5 119 165 90 285 - 659 
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PM Peak Turning Matrix - % Difference 

From / To Arm 1 Arm 2 Arm 3 Arm 4 Arm 5 

Arm 1 - 0.33 - 0.07 0.66 

Arm 2 -0.34 - -0.14 -0.29 0.10 

Arm 3 - 0.04 - -0.15 0.30 

Arm 4 0.15 0.55 0.51 - 0.92 

Arm 5 -0.43 -0.23 -0.24 -0.38 - 

 

When comparing the 2002 and 2008 turning counts for the PM peak (17:00-18:00) 
the following points can be noted: 

§ Similar to the AM peak, the main turning movements at the junction have all 
increased. This includes a 51% increase in from the A66 Brough to the M6 
Northbound on Ramp and a 7% increase from the M6 southbound off ramp to 
the A66 Brough;  

§ PM turning volumes towards the A592 Keswick have increased from all arms, 
particularly from the M6 southbound off ramp (66%) and the A66 Brough 
(92%); and 

§ PM turning volumes from the A592 Penrith have all decreased, with 
movements to the M6 northbound on ramp down by 43% and movements to 
the A66 Brough down by 38%.  

To summarise, between 2002 and 2008, traffic in the AM peak has grown by 
8.78% and in the PM peak by 3.12%. The main turning movements at the junction 
have increased in both the AM and PM peaks. Of particular note is the reduction in 
traffic turning towards the A66 Keswick in the AM peak and the reduction in traffic 
movements from the A592 Penrith in the PM peak.  
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Appendix C. PEARS Summary Tables 

Table 15A: Economic Efficiency in Market Prices

IMPACT Table Ref Total Cars LGV OGV Private Bus/Coach

CONSUMER USER BENEFIT

Commuting User Benefits

    Travel time 97.94 90.10 7.84

    VOC -0.27 -0.27 -

NET CONSUMER USER BENEFIT 1 97.67

BUSINESS USERS

User Benefits

    Travel time 68.26 25.81 39.58 2.87

    Fuel VOC 4.94 0.66 4.28 -

    Non Fuel VOC

Sub-total 2 73.20

Private Sector Provider

    VOC 0.78 0.78

Sub-total 3 0.78

TOTAL BUSINESS USER BENEFIT 5 73.98

TOTAL 6 171.65

Table 15B: Public Accounts

IMPACT Table Ref Total

GOVERNMENT FUNDING

    Scheme Costs 2.25

    Indirect Tax Revenues -0.91

Present Value of Cost (PVC) 9 1.34

Table 15C: Analysis of Monitised Costs & Benefits

IMPACT Table Ref Total

TEE Benefits

    User Benefits 1 97.67

    Business User Benefits 2 73.20

    Private Sector Provider Benefits 3 0.78

ADD Accidents 0.00

Present Value of Benefits (PVB) 11 171.65

Government Funding

    Present Value of Costs (PVC) 9 1.34

Overall Impact

    Net Present Value (NPV) 11 - 9 170.31

    Benefit to Cost Ratio (BCR) 11 / 9 128.10

 

 



LNMS Evaluation Report 

M6 Junction 40 Modification 

 6-60 
POPE of LNMS - M6 J40 Modification_FINAL.doc 

Table 15A: Economic Efficiency in Market Prices

IMPACT Table Ref Total Cars LGV OGV Private Bus/Coach

CONSUMER USER BENEFIT

Commuting User Benefits

    Travel time 187.95 172.03 15.92

    VOC 5.00 5.00 -

NET CONSUMER USER BENEFIT 1 192.95

BUSINESS USERS

User Benefits

    Travel time 138.44 50.32 82.29 5.83

    Fuel VOC 16.82 1.61 15.21 -

    Non Fuel VOC

Sub-total 2 155.26

Private Sector Provider

    VOC 1.31 1.31

Sub-total 3 1.31

TOTAL BUSINESS USER BENEFIT 5 156.57

TOTAL 6 349.52

Table 15B: Public Accounts

IMPACT Table Ref Total

GOVERNMENT FUNDING

    Scheme Costs 2.25

    Indirect Tax Revenues 5.24

Present Value of Cost (PVC) 9 7.49

Table 15C: Analysis of Monitised Costs & Benefits

IMPACT Table Ref Total

TEE Benefits

    User Benefits 1 192.95

    Business User Benefits 2 155.26

    Private Sector Provider Benefits 3 1.31

ADD Accidents 0.00

Present Value of Benefits (PVB) 11 349.52

Government Funding

    Present Value of Costs (PVC) 9 7.49

Overall Impact

    Net Present Value (NPV) 11 - 9 342.03

    Benefit to Cost Ratio (BCR) 11 / 9 46.66
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Appendix D. Accident Calculation Sheets 
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