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Executive Summary 

The key headline from this study is that Highways England supports the Local Plan 
aspirations of Northumberland County Council on the basis that the outcomes of this study, 
in the form of indicative supporting infrastructure measures at the strategic road network, are 
provided. This equates to the potential release of approximately 381 hectares of employment 
land and 24,320 additional residential dwellings in Northumberland over the period of the 
Local Plan.  

The strategic road network in Northumberland and the adjacent wider Tyne and Wear region is 
currently affected by congestion in peak periods, which is often severe in places. Development, 
as envisaged in Northumberland’s Local Plan, has the potential to increase demands on the 
strategic road network, exacerbating the congestion and reliability problems and ultimately 
negatively impacting on the economic development of the region.  

Highways England is keen to ensure that the strategic road network serves its purpose in 
operating safely and efficiently such that it supports the economic growth aspirations of 
Northumberland, as identified in the Local Plan.  

This strategic road network infrastructure study uses a mesoscopic simulation model to 
investigate these current and future issues. The location and cause of delays and congestion 
on the network have been identified, and indicative solutions (specific schemes to be identified 
through further Highways England study) have been tested to ascertain the extent to which 
they have the potential to improve the operation of the network with the Local Plan 
development aspirations in place.  

Based on these assessments, it is suggested that the following indicative improvements at the 
strategic road network are required in the future as a result of additional development traffic: 

 Moor Farm/Dudley Lane: a significant improvement including grade separation of the A19; 

 Fisher Lane: significant remodelling of the existing roundabout junction, taking into 
consideration the aspiration for the A19 to become an Expressway; and 

 A1: provision of a  ghost island merge southbound at Seaton Burn. .  

The delivery of three lanes on the A1 between North Brunton and Scotswood, which is planned 
to be delivered through the RIS process will need to be delivered prior to other schemes, and 
therefore this scheme is identified as a requirement associated with the Northumberland Plan.   

This study has identified that these measures are needed by the ‘End of Plan’ (2031) and the 
specific timescales by which these measures are required to be delivered to support the 
incremental delivery of Local Plan development aspirations will be determined in due course in 
close liaison with Northumberland County Council.   

  



 
Northumberland – Strategic Road Network Infrastructure Study 
Final Report 

 

 

Contents 

1 Introduction 1 

1.1 Introduction 1 

1.2 Purpose of this report 1 

1.3 Structure of this report 1 

2 Study context 3 

2.1 Northumberland context 3 

2.2 Overview of the SRN 3 

2.3 Study area 3 

2.5 Existing network conditions 5 

2.6 Data and information sources 6 

3 Study methodology 7 

3.1 Method overview 7 

3.2 Local Plan spatial aspirations 7 

3.3 Trip forecasts 8 

3.4 Mesoscopic modelling 9 

3.5 Impact identification 12 

3.6 Solution identification and appraisal 12 

3.7 Study recommendations 12 

3.8 Format of results provision 12 

4 2015 ‘base’ network assessment 14 

4.1 Overview 14 

4.2 2015 ‘base’ network 14 

4.3 2015 ‘base’ network – performance review 14 

5 2031 ‘committed’ network assessment 16 

5.1 Overview 16 

5.2 2031 ‘committed’ network 16 

5.3 2031 ‘committed’ network - performance review 16 

6 2031 ‘potential’ network assessments 18 

6.1 Overview 18 

6.2 2031 ‘potential’ network 18 

6.3 2031 ‘potential’ network - performance review 18 

7 Study Conclusions 25 

7.1 Summary 25 

7.2 Recommendations 26 

7.3 Concluding remarks 27 

Appendix A - Spatial Aspirations: Housing 28 



 
Northumberland – Strategic Road Network Infrastructure Study 
Final Report 

 

 

Appendix B - Spatial Aspirations: Employment 30 

Appendix C – Local Plan trip assignments (pre-TEMPro control)34 

 

 
 

 



 
Northumberland – Strategic Road Network Infrastructure Study 
Final Report 

 

 
(May 2016) Page 1 

1 Introduction 

1.1 Introduction 

1.1.1 The strategic road network (SRN) is the road network for which Highways England 
has responsibility. In Northumberland and the wider Tyne and Wear region, the SRN 
is affected by traffic congestion, particularly in peak periods, giving rise to 
identifiable network issues.  

1.1.2 Development aspirations in Northumberland as presented in the Local Plan Core 
Strategy Pre-Submission Draft of October 2015 (the Plan), and indeed the wider 
Tyne and Wear region, will place additional demands on the SRN and this will likely 
exacerbate the existing problems. Highways England considers that it is critical to 
ensure that the implications of developments on infrastructure, and in particular the 
SRN, is fully understood, to enable any potential improvements to be appropriately 
planned for.   

1.1.3 It is therefore essential that forward planning of network operations take these 
additional pressures into account. On this basis it is considered that this SRN 
infrastructure study (study) report provides a key piece of evidence to support the 
Plan and it is considered the recommendations of the study should be fully reflected 
in the provisions of the Plan and its associated Infrastructure Delivery Plan (IDP). 

1.1.4 To facilitate this, a mesoscopic simulation model has been used to consider these 
development aspirations and on the basis of determining the additional traffic 
impact, a number of potential indicative solutions (specific schemes to be identified 
through further study) have been identified which aim to mitigate the forecast 
network issues. The indicative solutions identified are not fixed and have been 
developed to provide an indication of the likely scale of solution that will be required. 
The precise form of the solutions will be identified through further Highways England 
study. These indicative solutions have also been subsequently modelled to provide 
an indication of their effectiveness and it is this range of outcomes that this study 
report ultimately seeks to present.    

1.2 Purpose of this report 

1.2.1 The primary purpose of this report is to detail the potential impact of the Plan 
development aspirations on the SRN through the use of Highways England’s 
mesoscopic model and to consider the extent to which solutions are required to 
support these development aspirations. 

1.2.2 The outcomes of this study will be shared with and discussed with Northumberland 
County Council (NCC) with a view to accommodating the findings and 
recommendations appropriately in the provisions of the Plan.   

1.3 Structure of this report 

1.3.1 The following chapters follow on from this introduction: 

 Chapter 2 provides some context to the study; 

 Chapter 3 outlines the study methodology; 

 Chapter 4 reviews the 2015 ‘base’ network operation; 
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 Chapter 5 reviews the 2031 ‘committed’ network operation; 

 Chapter 6 reviews the 2031 ‘potential’ network operation; and 

 Chapter 7 offers a summary and conclusion to the report, including 
recommendations. 
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2 Study context 

2.1 Northumberland context 

2.1.1 Northumberland is the northernmost county in England, bordering Scotland (to the 
north), Cumbria (to the west) and County Durham and Tyne and Wear (to the 
south). The county encompasses approximately 5,000 square kilometres and has 
an estimated population of 316,000 (2011 Census). 

2.1.2 The most densely populated area of the county lies immediately to the North of Tyne 
and Wear, and it is the section of the SRN passing through this area of 
Northumberland that is of most concern to Highways England in terms of current 
and potential future operation. Significant settlements include the towns of Blyth, 
Cramlington, Ashington and Morpeth. These towns provide a wide range of 
functions including retail, services and other businesses as well as residential areas. 
There are strong linkages between Northumberland residents and employment 
locations in Tyne and Wear, though a reciprocal trend has emerged in recent years. 

2.1.3 The majority of the north and west of the county is open countryside, a substantial 
proportion of which comprises the Northumberland National Park. There are also 
two designated Areas of Outstanding Natural Beauty (AONB); the North Pennines 
AONB and Northumberland Coast AONB. These, coupled with numerous culturally 
and historically significant sites, form the basis of a strong leisure economy,  

2.1.4 In terms of public transport, provision is mixed. Main corridors are relatively well 
served by public transport. There are numerous bus services operating within the 
main population area in the southeast, becoming more limited in the outlying towns 
and villages. 

2.1.5 The East Coast Main Line railway passes through the county, connecting Newcastle 
upon Tyne with Edinburgh. There is an hourly stopping service between Morpeth 
and Newcastle, with services to stations between Berwick and Morpeth being more 
limited. The Tyne Valley Line connects Newcastle to Carlisle, with an hourly 
stopping service between Newcastle and Hexham, overlaid with a semi-fast service 
through to Carlisle.  

2.2 Overview of the SRN 

2.2.1 The SRN in Northumberland comprises: 

 The A1 between the junction at Seaton Burn to the Scottish border, passing 
Morpeth, Alnwick and Berwick-upon-Tweed; 

 A short stretch of the A19 from east of  Moor Farm roundabout to the junction 
with the A1 at Seaton Burn; and 

 The A69 which acts as the main east-west transport corridor, and passes the 
towns of Hexham and Haltwhistle. 

2.3 Study area 

2.3.1 The previous (2013) Highways England Northumberland Infrastructure Study saw 
the section of the A19 between Seaton Burn and east of Moor Farm, and the A1 in 
the Seaton Burn area modelled in a mesoscopic model. This study considers 



 
Northumberland – Strategic Road Network Infrastructure Study 
Final Report 

 

 
(May 2016) Page 4 

operationally this same area of the SRN, extending to cover the north facing slips at 
the North Brunton Interchange, to allow assessment of the impacts of traffic 
generated by the Plan proposals.  

2.3.2 The potential impact on other stretches of the SRN (A1, A19 and A69) in 
Northumberland and surrounding counties is also considered, though not explicitly 
modelled. These sections of the network are subject to a high-level assessment of 
the potential impact of the additional traffic flows. This approach is adopted on the 
basis that these elements of the network are currently the subject of wider ranging 
strategic studies. 
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2.5 Existing network conditions 

2.5.1 The following section describes the SRN junctions within the study area, and 
comments on their current operation.  These comments are drawn from a 
combination of operational observations and traffic count information.    

A19 / A189 Moor Farm junction 

2.5.2 The existing A19/A189 Moor Farm junction is a six armed at-grade roundabout. Both 
the A19 and A189 are two lane dual carriageways, with the A189 being the main 
arterial connection between south east Northumberland and Tyne & Wear. Entries 
from both the A189 and A19 are signalised.  

2.5.3 The operation of the junction is complicated by the connection to the north west 
quadrant of the A1171, and to the south west quadrant of the B1321, both of which 
are unsignalised. There is a three arm mini roundabout on the A1171 within 20 
metres of the exit, which affects smooth exit from the roundabout on this arm and 
can cause blocking back onto the Moor Farm circulatory carriageway.  

2.5.4 Traffic flows through the junction are substantial, with dominant flows in the morning 
peak being from the A189 north, to both the A189 south and the A19 south. These 
flow patterns are reversed in the evening peak. Through-junction flows on the A19 
are notably lower than these dominant movements. 

2.5.5 An improvement scheme at Moor Farm roundabout was implemented in 2008 that 
involved widening of the approaches and circulatory carriageway and installation of 
full time MOVA traffic signals. The improvement was considered to have delivered 
substantial benefits in the short term by reducing existing traffic congestion. A 
further enhancement was made as part of mitigations for traffic generated by the 
development of the Northumbria Specialist Hospital. This involved widening of the 
A19 approach from the west from three to four lanes.  

2.5.6 The junction currently operates over capacity, with substantial queues occurring on 
the A189 southbound and A19 westbound in the morning peak. The evening peak 
also sees queues on the A19 westbound approach, and the A189 northbound. 

A19 / A1171 Dudley Lane interchange 

2.5.7 To the west of Moor Farm roundabout is the Dudley Lane Interchange. This is a 
limited access dumbbell junction, with the omission of a slip to the A19 westbound. 
As such, traffic from Dudley Lane for the A19 eastbound instead travels along a 
parallel link road, via the mini roundabout cited above, to join at Moor Farm.  

2.5.8 There are no significant operational issues at the Dudley Lane interchange currently. 

A19 / A1068 Fisher Lane junction 

2.5.9 This is a five arm, at-grade MOVA signalised roundabout junction between the 
A1068 Fisher Lane and A19. There are also connections from the Great North Road 
to the south (B1318) and the north (C368). It is located immediately to the east of 
the A1/A19 Seaton Burn interchange, and operationally can be considered as part of 
Seaton Burn junction as issues at one impact the other. Indeed the public facing 
name of the entire complex is Seaton Burn, as evidenced in the junction name 
displayed on Advance Direction Signs on the approach from the east. 
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2.5.10 A pinch point scheme has been implemented at the junction, opening in early 2015. 
This involved widening of approaches and the circulatory carriageway. This has, 
under normal conditions, largely resolved the previous issues of peak time delay.  

A1/A19 Seaton Burn junction 

2.5.11 This junction of the A19 and the A1 north of Newcastle is a grade separated trumpet 
junction. The lip roads connect through to the Fisher Lane roundabout described 
above.  

2.5.12 The major movements at the junction are between A1 South and A19. As part of the 
recent pinch point scheme, the northbound A1 diverge was improved from a taper 
diverge to a two lane parallel diverge, so as to cope more effectively with the large 
flows in the PM peak.  

2.5.13 .  

2.5.14 Given the relatively small through movement on the A1 southbound, more traffic is 
able to merge in the morning peak than might be expected, however the merge 
operation is approaching a tipping point whereby its performance on occasion has 
implications for the operation of Fisher Lane roundabout with queuing back into the 
roundabout.  

2.6 Data and information sources 

2.6.1 A range of data sources have been referenced and used as part of this study. Key 
sources include those identified in Figure 2.2. 

Figure 2.2 Data and information sources 

 

Existing network (2015 base year) 

•2012 validated model 

•Inclusion of Pinch Point scheme at Seaton 
Burn/Fisher Lane  

Future network 

•Scheme information (for committed 
schemes up to 2031) 

•Potential schemes (as identified in this 
study) 

Existing demands 

•2012 validated model  

•2015 turning counts at Seaton Burn/Fisher 
Lane and Moor Farm 

Future demands 

•Plan development information 

•Highways England GraHAM tool 

•Forecast of traffic growth 

Data sources 
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3 Study methodology 

3.1 Method overview 

3.1.1 The following chapter of the report 
summarises the methodology adopted 
as part of the study. This is illustrated 
in Figure 3.1. 

3.2 Local Plan spatial aspirations 

3.2.1 The spatial aspirations have been 
derived from the Plan itself but also 
from further discussions with NCC in 
relation to seeking clarity on the nature 
and scale of the aspirations. The Plan 
period is identified as being between 
2011 and 2031.  

Housing aspirations 

3.2.2 Within the Plan period, the Plan 
includes for the provision of at least 
24,320 new houses. Of these, the 
locational distribution across the 
delivery areas of the Plan is identified 
as: 

 53%: South East Northumberland; 

 24%: Central Northumberland; 

 17%: North Northumberland; and  

 6%: West Northumberland. 

3.2.3 The main focus in terms of the location 
of the new houses within each of the 
delivery areas is within the main towns.  
Therefore, a significant proportion of 
houses are proposed in or around the 
towns of Blyth and Cramlington within the South East Northumberland area, in or 
around Morpeth within the Central Northumberland area, in or around Alnwick and 
Berwick-upon-Tweed within the North Northumberland area and in or around 
Haltwhistle within the West Northumberland area. However, dwellings are also 
proposed for the ‘service centre’ and ‘remaining’ areas within each of the 
Northumberland sub areas. 

Employment aspirations 

3.2.4 Within the Plan period, the Plan includes for the release of 381 hectares of land for 
economic development. Of this: 

 189 hectares is allocated as strategic employment land around Blyth Estuary; 

Figure 3.1 – Methodology Process 
Overview 
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 13 hectares at West Hartford Business Park for a B1 or B2 single user, prestige 
inward investment development; 

 128 hectares is protected for B1/B2/B8 development across Northumberland; 
and 

 51 hectares for mixed use development. 

Reflection of spatial aspirations in the study 

3.2.5 In order to identify how the spatial aspirations of the Plan have been translated into 
the study on the basis of the information afforded in the Plan itself and from 
discussions with NCC, a full set of data is provided in Appendix A for the housing 
aspirations and Appendix B for the employment aspirations. 

3.3 Trip forecasts 

3.3.1 Having derived the spatial aspirations of the Plan, the next stage of the process has 
involved forecasting the trip making potential of these aspirations. This has involved 
a number of steps as described below. 

Trip generation 

3.3.2 As with the spatial aspirations, detailed discussions have taken place with NCC in 
relation to the trip generating characteristics that should be employed as part of this 
study. These discussions have resulted in the following trip generating philosophy 
being adopted: 

 For employment sites where the Plan does not distinguish between specific land 
uses, an equal mix of B1/B2/B8 has been assumed; 

 For the West Hartford Strategic employment site, based on the proposed form of 
that site it has been assumed to be an equal mix of B1/B2; 

 For the Blyth Estuary strategic employment area, based on further information 
received in relation to the site, the following assumptions have been made: 

o For the quayside locations, 40% of B8 rates have been applied; 

o For other locations, 75% of B8 rates have been applied; and 

o For the power station site to the north of Brock Lane, this has been excluded 
from the analysis.  

3.3.3 With a view to the above, Table 3.1 sets out the trip rates (based on generic trip 
rates utilised by Highways England in strategic considerations such as those of 
Local Plans) utilised in the study. 

Table 3.1 – Trip rates 

Land Use Trip rate unit AM in AM out PM in PM out 

Residential Per dwelling 0.15 0.41 0.38 0.23 

B1 Per hectare 26.61 4.10 3.28 22.85 

B2 Per hectare 13.61 4.62 2.59 11.53 

B8 Per hectare 5.58 2.83 2.34 5.17 
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3.3.4 A full set of data trip generation data is provided in Appendix A and Appendix B 
which sets out the trip generating forecast of the housing and employment 
aspirations respectively.  

Trip distribution and assignment 

3.3.5 The trips that have been forecast to be directly associated with the Plan 
development aspirations have been derived through the use of the Highways 
England GraHAM tool. GraHAM is a GIS-based program for estimating the origins 
and destinations of trips associated with proposed land-use developments. Using 
Census 2011 Origin-Destination data, GraHAM distributes residential and 
employment trips using a GIS routing algorithm, which finds the quickest path 
through a detailed road network. The road network is based OS Meridien2 (Open 
Data) and a free hand drawn Strategic Road Network (using OS StreetView (10,000 
raster images) to define the network).  

3.3.6 Flow diagrams identifying the assigned Plan trips on the network across 
Northumberland are provided in Appendix C.  

3.3.7 For the purpose of the mesoscopic modelling, these flows have been cordoned to 
produce a matrix for addition to the model.  

3.4 Mesoscopic modelling 

Mesoscopic model background 

3.4.1 Mesoscopic models allow modelling of factors contributing to congestion, such as 
weaving and merging, and differential lane use. They require less data input than 
micro models, have faster run times and can cover larger areas, allowing 
identification of upstream and downstream impacts. 

3.4.2 The study utilises the south east Northumberland mesoscopic model that was used 
as the basis of the previous Northumberland SRN Infrastructure Study. Based on 
the Dynameq platform, this model encompasses the A19 from Seaton Burn through 
to east of Moor Farm, and the A1 from North Brunton through to north of Seaton 
Burn. This coverage of the A1 represents an extension from the last model to 
include the north facing slips at North Brunton.  

3.4.3 This mesoscopic model has been updated to incorporate the pinch point scheme 
which was recently implemented at Seaton Burn, for which a localised junction 
model was developed. Information from this pinch point scheme sub-model (based 
on the previous Infrastructure Study model) has then been passed back to refresh 
the inherited base infrastructure study model.  

3.4.4 The refreshed sub-area meso model was calibrated with the purpose being to 
ensure, via an iterative process, that the network performance of the model closely 
reflected that observed in reality. 

Assessment scenarios 

3.4.5 As part of the study, the 
end of Plan future year of 
2031 has been assessed 
including the Local Plan 
development trips and any 
committed highways 
infrastructure schemes to 

2015 
'base' 

2031 
'committed' 

2031 
'potential' 
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be implemented by the respective year (known as the ‘committed’ network). The 
outputs from the committed networks have then been compared with the base 
network for 2015 and any operational issues on the SRN have been identified. 
Indicative schemes were then developed (if required) to mitigate any impacts 
(known as the ‘potential’ network). It should be noted that the indicative schemes 
identified are not fixed and have been developed to provide an indication of the 
likely scale of solution that will be required. The precise form of the solutions will be 
identified through further Highways England study. 

3.4.6 Table 3.2 outlines the assessment scenarios and their components in terms of the 
network and traffic demands. 

 
Table 3.2 – Assessment Scenarios 

Assessment 
scenario 

Network Demands 

Current + 
committed 

+    
potential 

Current + future growth 
(including 

Plan) 

2015 ‘base’ 
network 

   
 

 

2031 ‘committed’ 
network 

  
 

  

2031 ‘potential’  
network 

     

 

3.4.7 Assignments have been run for both the morning (0730-0930) and evening (1630-
1830) periods, network performance analysed and reported, and issues identified. 

Base traffic demands 

3.4.8 A major data collection exercise was undertaken by Highways England on the A19 
corridor in 2015, involving turning counts at junctions on the SRN, and key local 
junctions, extending on the A1 through to North Brunton. This data has been utilised 
in the development of the matrices for this model. 

3.4.9 As such, the morning and evening peak matrices from the 2012 south east 
Northumberland model were updated using the 2015 turning counts for Seaton 
Burn/Fisher Lane and Moor Farm. The traffic split necessary to produced demand 
for the extension through to the slips at North Brunton was also derived from these 
counts.  

3.4.10 The demand in the matrices is split into 15 minute time slices, allowing a good 
replication of the variations in flow over the peak period. 

Future traffic demands 

3.4.11 The mesoscopic model has two vehicle user classes, ‘light’ and ‘heavy’. The 
approach that has been adopted in applying growth to each of these is detailed 
below. 

Light vehicles 

3.4.12 In the case of light vehicles, the usual approach as part of SRN infrastructure 
studies is to control the overall increase in traffic demands to TEMPro. With a view 
to the application of this methodology in Northumberland, there exist issues due to 
the anticipated growth (and assumed development) inherent within TEMPro in 
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Northumberland when compared to that now being aspired to in the Plan. This 
difference is highlighted in Table 3.3. 

Table 3.3 – TEMPro development assumption v Plan aspirations (2011-2031) 

 Dwellings Jobs 

The Plan 24,230 10,000 

TEMPro 18,124 -3,353 

 

3.4.13 Such an outcome (TEMPro assumed development) is clearly contrary to the aims 
and objectives of the Plan. Should all the employment sites envisaged in the plan 
come forward, which is the premise adopted in this study, the number of jobs in the 
county will increase. As a result, an alternative approach has been adopted to better 
reflect the influences of the Plan. The Plan aspirations (dwellings and jobs), as 
identified in Table 3.3 above, have been input to the ‘alternative planning 
assumptions’ facility in TEMPro. The resultant growth rates achieved through this 
process have then been used as the control of future growth. Figure 3.2 sets out the 
growth that is proposed to be utilised as the control.  

Figure 3.2 – Growth ‘control’ assessment 

 
 

3.4.14 It can be seen that the proposed control (21.1% in the morning peak and 22.6% in 
the evening peak) can be justified given that it is in the same order as the growth 
rates forecast in the rest of the region. This provides a reasonable forecast of traffic 
growth and in ensuring that the overall growth is controlled to a recognised 
benchmark figure (when cordoned from the GraHAM tool, the Plan development 
suggests traffic significantly in excess of this TEMPRO based control), avoids the 
potential of double counting the growth. 

Heavy vehicles 
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3.4.15 The ‘heavy’ matrix has been growthed from the model base year to 2031, using RTF 
forecasts. The forecast for heavy vehicles accounts for articulated and rigid goods 
vehicles, with a 50:50 ratio applied. 

3.5 Impact identification 

3.5.1 The background flows and development trips have been assigned to the ‘committed’ 
network for the end of Plan year of 2031. This network contains only schemes which 
are committed and funded, or are subject to Section 278 agreements for committed 
developments. Details of the committed schemes that have been included in the 
committed networks are given in Chapter 5.  

3.5.2 The operation of the ‘committed’ network was then assessed to identify the 
operational issues in 2031.  

3.6 Solution identification and appraisal 

3.6.1 Based on the assessment of the 2031 ‘committed’ network presented in Chapter 5, 
indicative potential schemes have been identified. The indicative schemes identified 
are not fixed and have been developed to provide an indication of the likely scale of 
solution that will be required. The precise form of the solutions will be identified 
through further Highways England study. The indicative schemes that have been 
considered were added to the ‘committed’ network to create a 2031 ‘potential’ 
network. The impact of these indicative schemes was then assessed by comparing 
the ‘potential’ and ‘committed’ network operation. The assessment of the ‘potential’ 
network in 2031 is presented in Chapter 6.   

3.7 Study recommendations 

3.7.1 Recommendations are made based on the outcomes of the assessments and these 
are presented in Chapter 7.  

3.8 Format of results provision 

3.8.1 The results are presented in the form of a progressive narrative, supported with 
images from the model. This variously includes consideration of the full network, or 
focuses at the particular junctions, depending on the indicative intervention being 
tested.  

3.8.2 For the morning peak, the time slice of 0830 – 0900 is presented. For the evening 
peak, it is 1730 – 1800. This is selected based on future year performance, where 
the issues on the network become increasingly apparent over the peak period. The 
time interval that is presented is consistent between assessment scenarios in order 
to enable a comparative view to be made. 

3.8.3 Figure 3.3 provides an example of the visual outputs. Specifically: 

 The bar widths are indicative of outflow from a particular link in the 30 minute 
time interval, represented in hourly terms. A bandwidth legend is provided. 

 The bar colour represents the ratio of modelled journey time to the free flow 
journey time for a particular link. For example if it takes 10 seconds to travel on 
a link in free flow conditions, but the output shows ‘dark red’ (link time ratio of 
3.0-5.0) this indicates that the journey time on the link is between 30-50 seconds 
in congested conditions. A colour legend is provided. 
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 The boxed numbers at the link entry points indicate the number of vehicles that 
are queuing off the modelled network at that location. This value is reflected by 
the size of the red centroid.  

Figure 3.3 – Visual assessment example 

 
 

3.8.4 Throughout, it is noted that the model represents average conditions, expressed 
over a 30 minute period. Therefore, in considering the representation of the base 
situation in particular, it is likely that users will have had particularly salient 
experiences where the performance of the network was significantly below that 
illustrated, however these would be outlier events. 
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4 2015 ‘base’ network assessment 

4.1 Overview 

4.1.1 This section of the report presents the modelled assessment of the mesoscopic 
model network within the 2015 ‘base’ year. The outputs of the 2015 ‘base’ provide a 
reference scenario to which the 2031 ‘committed’ scenario and 2031 ‘potential’ 
scenarios can be compared. 

4.2 2015 ‘base’ network 

4.2.1 The base network is representative of the network in its current form, following 
completion of the pinch point works at Seaton Burn/Fisher Lane. 

4.3 2015 ‘base’ network – performance review 

4.3.1 The detailed review of network performance in the 2015 ‘base’ scenario is provided 
below in Figures 4.1 and 4.2 for the morning and evening peaks respectively. 

Figure 4.1 – 2015 ‘base’ AM peak performance – full network 

 
 
 

4.3.2 The network sees delay and queuing occurring on the A19 westbound and A189 
southbound approaches to the Moor Farm junction.  

4.3.3 At Fisher Lane, there is limited queuing, with the recently implemented Pinch Point 
scheme being fairly successful at alleviating the previously existing congestion. It is 
noted that the scheme was designed around ‘current day’ flows, as per the 
requirements for such a scheme.  

4.3.4 It is noted that the merge to the A1 southbound, which was not covered by the Pinch 
Point scheme, operates “choppily”, though not to an extent to be picked up in the 
period reported. This does intermittently impact downstream up the slip back 
towards the Fisher Lane roundabout.  
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Figure 4.2 – 2015 ‘base’ PM peak performance – full network 

 
 

4.3.5 As in the morning peak period, the Fisher Lane Roundabout and Seaton Burn 
interchange are seen to operate well. There is notable queuing at Moor Farm on the 
A19 westbound, A189 northbound and, to a lesser extent, the A189 southbound. 
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5 2031 ‘committed’ network assessment 

5.1 Overview 

5.1.1 This section of the report presents the modelled assessment of the mesoscopic 
model network within the 2031 ‘committed’ year. The 2031 scenarios see the 
demand associated with the Northumberland Local Plan assigned to the network in 
the manner identified in Chapter 3.  

5.2 2031 ‘committed’ network 

5.2.1 There are no committed infrastructure schemes in the modelled area, so the 
network remains as per the base model. 

5.3 2031 ‘committed’ network - performance review 

5.3.1 The detailed review of network performance in the 2031 ‘committed’ scenario is 
provided below in Figures 5.1 and 5.2 for the morning and evening peaks 
respectively. 

Figure 5.1 – 2031 ‘committed’ AM peak performance – full network 

 
 

5.3.2 It is evident that there is significant queuing at Moor Farm, with over 600 vehicles 
queuing back off the modelled network by 9am. There are also significant queues on 
the other approaches, particular on the A19 westbound. 

5.3.3 There is also a queue back off the network on the A1068 approach to Fisher Lane 
Roundabout. Issues generally are less manifest here due to the metering effect of 
the Moor Farm roundabout. 
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Figure 5.2 – 2031 ‘committed’ PM peak performance – full network 

 
 

5.3.4 It is evident that queues extend back from Fisher Lane roundabout towards the A1 
northbound diverge. Traffic reaching this point from the East is metered by Moor 
Farm. 

5.3.5 At Moor Farm, significant queues extend back off the modelled network most 
extensively on the A189 northbound. There are also queues back off the network on 
the A19 westbound, and on the A189 southbound. Traffic reaching this point from 
the west is metered by the Fisher Lane roundabout.
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6 2031 ‘potential’ network assessments 

6.1 Overview 

6.1.1 This section of the report presents the modelled assessment of the mesoscopic 
model network within the 2031 ‘potential’ year. This is in the form of a progressive 
narrative of incremental mitigations. It should be noted that the mitigations tested 
here are not fixed and they have been developed to provide an indication of the 
likely scale of solution that will be required. The precise form of the solutions will be 
identified through further Highways England study. 

6.2 2031 ‘potential’ network 

6.2.1 The 2031 ‘potential’ network is as per the 2031 ‘committed’ network, but also 
includes the indicative schemes that have been identified as providing potential 
solutions to the operational issues identified in the 2031 ’committed’ scenario as 
described in Chapter 5.  

6.2.2 This process has allowed for a review of the benefits offered by the potential 
indicative schemes and this review has formed the basis upon which the study 
recommendations and conclusions are founded. 

6.2.3 The potential indicative schemes have been considered from a high-level 
implementation and feasibility perspective, but not from a detailed costing and 
benefit appraisal point of view. This is considered to be a suitable level of detail for 
the Local Plan stage, but would require further work to determine more accurate 
layouts, risks and scheme costs. This will be the subject of further Highways 
England study.  

6.2.4 It is noted that the aim of this study is to provide a high level analysis illustrating that 
there are potential options which would mitigate the impact of traffic generated by 
the development set out in the Plan. It does not seek to promote nor endorse 
particular solutions or options. Additional specific analysis will be required to take 
these schemes forward.  

6.2.5 These potential indicative schemes are detailed below, along with analysis of their 
impacts. 

6.3 2031 ‘potential’ network - performance review 

Potential Moor Farm / Dudley Lane indicative scheme 

6.3.1 This potential indicative scheme involves the use of a signalised diamond 
arrangement for the Moor Farm interchange.  

6.3.2 The westbound off slip at Dudley Lane is retained, and in addition an eastbound slip 
is added in with a collector/distributor arrangement with the west facing slips at Moor 
Farm. In addition, the access to Broad Law has been made one way, with the new 
slip arrangement facilitating return movements. The layout is illustrated in Figure 
6.1. Again it should be noted that this indicative scheme is not fixed. It provides an 
indication of the likely scale of intervention that may be required in the future year. 
The precise form of the intervention will be identified through further Highways 
England study. 
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6.3.3 The detailed review of network performance of this indicative scheme is provided 
below in Figures 6.2 and 6.3 for the morning and evening peaks respectively. 

Figure 6.1 - Potential Moor Farm/Dudley Lane indicative scheme 

 

Figure 6.2 - 2031 ‘Potential Moor Farm/Dudley Lane indicative scheme’ AM Peak 
Performance – Moor Farm 
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6.3.4 In the morning peak, slow moving traffic is seen on the A189 southbound approach 
to Moor Farm, however this no longer extends back off the network as all previous 
scenarios. Traffic on all other approaches is without significant delay. The additional 
throughput at Moor Farm now sees queuing extended back to Dudley Lane, and 
back onto Broad Law.   

Figure 6.3 - 2031 ‘Potential Moor Farm/Dudley Lane indicative scheme’ PM Peak 
Performance – Moor Farm 

 
 

6.3.5 In the evening peak, there are no significant delays or queues predicted in 2031. It 
is, however noted that traffic is to some extent metered to the west by issues at 
Fisher Lane.  

Potential A1 / Seaton Burn / Fisher Lane indicative scheme  

6.3.6 With the issues at Moor Farm largely resolved by the indicative scheme described 
above, attention turns here to the A1 / Seaton Burn / Fisher Lane. The testing of 
options at this location is done so with the potential Moor Farm / Dudley Lane 
indicative scheme in place to ensure that there is no restriction in traffic reaching this 
western part of the network.   

6.3.7 The indicative scheme at this location involves: 

 replacing the Fisher Lane roundabout with a signalised junction given that the 
seed point in the evening peak was seen to be related to capacity eastbound 
through the junction. To facilitate this, the C368 Great North Road is realigned to 
use the former alignment of Arcot Hall Road, to the south of the Holiday Inn. 
This then meets the A1068 Fisher Lane at a signalised junction. Where the 
C368 resumes its previous alignment, a mini roundabout is provided, giving 
access to the services. There is potential to also provide a slip from the A19 
eastbound prior to the signalised junction, giving direct access to both the 
services and C368 Great North Road; and 
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 provision of a ghost island merge southbound at Seaton Burn. The operation of 
the merge was seen to be the initial congestion seed point at this location in the 
morning peak. 

  

6.3.8 Again it should be noted that this indicative scheme is not fixed. It provides an 
indication of the likely scale of intervention that may be required in the future year. 
The precise form of the intervention will be identified through further Highways 
England study. 

6.3.9 This indicative scheme recognises that there is an aspiration in the future for the 
A19 to become an Expressway and, as such, does not jeopardise these plans, 
Furthermore, there is the possibility that the indicative scheme shown here could be 
accommodated within the footprint of the existing junction.    

6.3.10 The indicative scheme at Seaton Burn / Fisher Lane is illustrated in Figure 6.4 

Figure 6.4 - Potential Seaton Burn/Fisher Lane indicative scheme  

 

 

6.3.11 The detailed review of network performance of this indicative scheme is provided 
below in Figures 6.5 and 6.6 for the morning and evening peaks respectively. 
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Figure 6.5 - 2031 ‘Potential A1 / Seaton Burn / Fisher Lane indicative scheme AM 
Peak Performance – Seaton Burn  

   

6.3.12 In the morning peak, the indicative scheme has removed the significant delay on all 
approaches, with minimal queuing remaining. 

Figure 6.6 - 2031 ‘Potential A1 / Seaton Burn / Fisher Lane indicative scheme PM 
Peak Performance – Seaton Burn  

 
 

 

Whole Network – Full indicative schemes 

6.3.13 The images below show the morning and evening peak operational performance of 
the indicative schemes (Figure 6.8 for the morning peak and 6.9 for the evening 
peak) given: 
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 Moor Farm/Dudley Lane: indicative scheme including A19 grade separation; 
slips signalised diamond with A189; Collector-Distributor linkage with east facing 
slips at Dudley Lane; Broad Law made one way from the Moor Farm junction. 

 Fisher Lane: indicative scheme including roundabout replaced by signalised 
junction; C368 realigned on existing disused corridor. 

 A1: indicative scheme including provision of a ghost island merge southbound at 
Seaton Burn 

Figure 6.8 - 2031 ‘Final Potential with indicative schemes’ AM Peak Performance – 
Full Network 
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Figure 6.9 - 2031 ‘Final Potential with indicative schemes’ PM Peak Performance – 
Full Network 

 
 

 

6.3.14 As can be seen, the network with these indicative interventions operates well in both 
the morning and evening peaks in 2031, taking into account the traffic generated by 
development outlined in the Plan.
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7 Study Conclusions 

7.1 Summary 

7.1.1 The study has investigated the potential impacts of the traffic generated by the 
developments outlined in the Plan upon the operation of the SRN, for the plan 
horizon year of 2031. Potential mitigations to the issues arising in order to maintain, 
or better, the operation of the network have been investigated with a view to the 
SRN operating in a way that can support the Plan aspirations. The indicative 
schemes identified here are not fixed. They do however provide an indication of the 
scale of intervention that may be required in the future, 

7.1.2 It is noted that the study has not given consideration to the possible phasing of 
interventions, nor any restrictions on development that might be appropriate prior to 
implementation of particular enabling schemes. Nor does it form any commitment on 
the part of Highways England relating to scheme delivery. 

Modelling approach 

7.1.3 It should be noted that the forecasting approach used for this study is a robust 
approach with the resultant forecast traffic growth greater than TEMPro growth for 
Northumberland. The approach undertaken is consistent with that employed in 
similar studies for neighbouring authorities, while being cognisant of particular 
unique facets of the Plan. These relate to the aspirations of the County as compared 
to the decline in employment suggested in the TEMPro planning data, and the 
special status of the expansive potential employment sites around Blyth.  

Committed network summary – Moor Farm / Dudley Lane Junctions  

7.1.4 In the 2015 ‘base’ scenario the main issues at the junction are delay on the A189 
north approach and A19 east approach in the morning peak, and on the A189 east 
and A189 north approaches in the evening peak.  

7.1.5 In the 2031 ‘committed’ network scenario, there is extensive queuing, with a 
significant amount of traffic unable to access the modelled network.  

Committed network summary - A1 / A19 Seaton Burn / Fisher Lane Junctions 

7.1.6 In the 2015 ‘base’ scenario, with the inclusion of the Seaton Burn Pinch Point 
scheme, the junction is seen to operate well. There are intermittent issues with their 
locus at the A1 southbound merge, which threaten, but do not quite cause, blocking 
back to the Fisher Lane roundabout.  

7.1.7 In the 2031 ‘committed’ network scenario, the operation of the network is severely 
degraded, with extensive queuing back off the network and towards the A1 
northbound diverge.   

Potential network summary 

7.1.8 A number of options have been tested in the study to ameliorate these issues, with a 
progressive approach, looking first at Moor Farm, and then the Seaton Burn 
complex.  
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7.1.9 The modelling suggests that there are indicative potential interventions which would 
be effective in facilitating the growth aspirations of the Plan, in terms of additional 
capacity on, across, to and from the SRN. 

7.1.10 The indicative schemes tested are not fixed. They do however provide an indication 
of the type and scale of intervention that may be required in the future year, 

7.2 Recommendations 

7.2.1 Based on the analysis presented above, it is recommended that, in order to facilitate 
the Plan aspirations, improvements are implemented as follows: 

 Moor Farm/Seaton Burn: a significant improvement including grade separation 
of the A19; 

 Fisher Lane: significant remodelling of the existing roundabout junction , taking 
into consideration the aspiration for the A19 to become an Expressway; and 

 A1: provision of a ghost island merge southbound at Seaton Burn.  

7.2.2 The exact design, nature, and required timescales, of the schemes at these 
locations will be subject to further Highways England study. The indicative 
interventions have been designed for consideration for the future year given that the 
end of the plan period is 2031. The precise form of the solutions will be identified 
through further Highways England study. 

7.2.3 The delivery of three lanes on the A1 between North Brunton and Scotswood , 
which was a policy requirement identified by Highways England in relation to the 
Newcastle / Gateshead Core Strategy and is now a scheme that is planned to be 
delivered through the RIS process, will need to be delivered prior to the other 
schemes, and therefore this scheme is identified as a requirement associated with 
the Northumberland Plan.  

7.2.4 The studies of the ‘A1 in Northumberland’ (Highways England) and the ‘Northern 
Trans-Pennine Routes’ (Highways England / Department for Transport) will give 
consideration to the operational performance of those elements of the SRN and the 
level of development growth that influences their operation. On the basis of the 
scale of development traffic influences at those locations of the SRN (relatively small 
in comparison to the network subject to detailed modelling in this study report) as 
identified in Appendix C, any measures required along those corridors will be 
identified through those studies.  

7.2.5 Given the model prediction that the indicative measures will address many of the 
problems predicted on the SRN, Highways England is minded to take the view that 
the development proposals contained in the Local Plan are sound, on the basis that: 

 This Infrastructure Study forms a suitable evidence base upon which indicative 
measures to support the Plan can be identified, with further Highways England 
study providing further definition; and 

 The outcomes of this study are appropriately translated into the policy provisions 
of the Plan. 

7.2.6 Notwithstanding the above, developments outlined in the plan which come after plan 
adoption, with the potential to generate traffic on/at the SRN will still require 
consideration by Highways England as a consultee, as at present. This includes any 
plans coming forward in the Blyth Strategic Employment area, particular if they that 
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deviate markedly from the assumptions applied to the expansive tracts of available 
land in this study. 

7.3 Concluding remarks 

7.3.1 The study has shown that there are potential indicative interventions which could be 
made to the SRN that would support and facilitate the delivery of development as 
outlined in the Plan. In so doing, it enables Highways England to state that, given 
such interventions, the content of the Northumberland Local Plan is considered 
sound. 

7.3.2 The study’s aim is to investigate where such interventions might be required, and 
their possible scale, rather than comprehensively investigate options for these 
scheme. This will need to be considered in subsequent studies, and there will be 
numerous other factors to be taken into account in these considerations. 
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Appendix A - Spatial Aspirations: Housing  
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Appendix B - Spatial Aspirations: Employment  
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Appendix C – Local Plan trip assignments (pre-TEMPro control) 
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