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1. INTRODUCTION 

 

Purpose of Report 

1.1 This Local Model Validation Report (LMVR) has been prepared by Waterman Boreham (WB) on 

behalf of Mosaic Estates. The LMVR outlines the methodology engaged in the preparation and 

calibration of a PARAMICS microsimulation model of the principal highway network within the 

town of Leominster, Herefordshire. The report also provides details of the validation of the 

completed model.  

Study Objectives 

1.2 The principal objective of the PARAMICS microsimulation modelling has been to enable an 

assessment of the existing junction and vehicle interactions on the key routes within the town of 

Leominster. It is the intention that this model be used as the basis for further assessments to be 

carried out of the traffic generation, reassignment and consequent implications associated with a 

proposed development and associated link road connecting the A44 with the A49 to the south of 

Leominster. 

Scoping Report 

1.3 A scoping report was issued in August 2009 in order to define the scope of the Leominster model. 

In addition to this scoping model further discussion and meetings were held with Herefordshire 

County Council (HCC) to further clarify the specification for the model. 

1.4 It was agreed that, in terms of area, the model should encompass the key through routes from the 

A44 to the A49. This included the route from the east along the A44, the clockwise routes around 

Leominster town centre towards the north of the A49 and the anticlockwise route around the 

south of Leominster along the B4361 and through the Leominster Enterprise Park to the A49 / 

Worcester Road junction. In addition, HCC also confirmed that the model should cover any 

important junctions which are either used as access roads or as rat runs through large built up 

areas. 

1.5 The model therefore includes the following junctions:   

• A44 / Cholstrey Road 

• A44 Baron’s Cross Road / Morrisons Access 

• A44 Baron's Cross Road / Buckfield Road 

• A44 Baron's Cross Road / Ropewalk Avenue 

• A44 Baron's Cross Road / Ashfield Lane 

• A44 Bargates / Pierrepoint Close 
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• A44 Bargates/ Westfield Walk 

• A44 Bargates / Cursneh Road / West Road / Dishley Road 

• Green Lane / Cursneh Street / Rainbow Street 

• Broad Street / New Street 

• Bridge Street / Mill Street / Broad Street 

• Dishley Street / Ryelands Road / Westbury Street 

• Westbury Street / South Street / High Street 

• Ins and Outs from the Hospital Access on South Street 

• South Street / Churchill Avenue 

• Southern Avenue / South Street 

• Southern Avenue / Worcester Road 

 

1.6 It was also agreed that the model would focus on the AM and PM peak time periods as this is 

when traffic levels on the network are at their greatest.  

Report Structure 

1.7 The production of the PARAMICS microsimulation model can be logically sub-divided into three 

stages as follows: 

Stage 1  Data Collection 

 

Stage 2  PARAMICS network build and matrices – 

To produce a base model representing the current conditions of the study area 

and the creation of trip matrices from the data gathered in Stage 1 

 

Stage 3  Calibration and Validation – 

Process to include comparison of modelled against observed traffic flows, 

queuing and observed driver behaviour  

 

1.8 These stages will be discussed in turn in the following chapters. 
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2. DATA COLLECTION 

 

Introduction 

2.1 This chapter outlines the data collection used to form the basis of the model. This information was 

used to form a picture of the existing conditions during the peak periods. 

Traffic Surveys 

2.2 Traffic count data in the form of fully classified manual turning counts were carried out by Paul 

Castle Consultancy on Tuesday 30 June 2009 and Thursday 8
th
 October 2009, during the AM 

Peak (07:00 – 08:00), and PM Peak (16:00 – 19:00).  

2.3 Table 2.1 below gives location and details of each of these surveys. 

Table 2.1 – Locations of Traffic Survey Sites 

No.  Location Survey Type  Date 

1 A44 / Cholstrey Road Manual Classified Turning Count 30/06/09 

2 A44 Baron’s Cross Road / Morrisons Access Manual Classified Turning Count 30/06/09 

3 A44 Baron's Cross Road / Buckfield Road Manual Classified Turning Count 08/10/09 

4 A44 Baron's Cross Road / Ropewalk Avenue Manual Classified Turning Count 08/10/09 

5 A44 Baron's Cross Road / Ashfield Lane Manual Classified Turning Count 08/10/09 

6 A44 Bargates / Pierrepoint Close Manual Classified Turning Count 08/10/09 

7 A44 Bargates/ Westfield Walk Manual Classified Turning Count 08/10/09 

8 A44 Bargates / Cursneh Road / West Road / 

Dishley Road 

Manual Classified Turning Count 30/06/09 

9 Green Lane / Cursneh Street / Rainbow Street Manual Classified Turning Count 08/10/09 

10 Broad Street / New Street Manual Classified Turning Count 30/06/09 

11 Bridge Street / Mill Street / Broad Street Manual Classified Turning Count 30/06/09 

12 Dishley Street / Ryelands Road / Westbury 

Street 

Manual Classified Turning Count 30/06/09 

13 Westbury Street / South Street / High Street Manual Classified Turning Count 30/06/09 

14 Ins and Outs from the Hospital Access on 

South Street 

Classified Count of Ins and Outs 08/10/09 

15 South Street / Churchill Avenue Manual Classified Turning Count 08/10/09 

16 Southern Avenue / South Street Manual Classified Turning Count 08/10/09 

17 Southern Avenue / Worcester Road Manual Classified Turning Count 08/10/09 
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2.4 This data was used in the preparation of the base matrices which will be discussed later in this 

report. 

2.5 The junction survey results have been included with this report as Appendix 7. In addition, 

summaries of the vehicle turning movements are also shown in the flow diagrams provided as 

Figure 2.1 and 2.2. These flow diagrams show that there is more traffic on the network during the 

PM peak than there is in the AM, with a total junction flow of 56638 vehicles in the PM, compared 

with 46454 in the AM. 

Site Visits 

2.6 Site visits were undertaken on 17
th
 and 18

th
 of November 2009 to ensure that the traffic data 

obtained over these survey dates afforded a representative snapshot of the network’s 

performance, allowing for normal weekly variation. The site visit also allowed junction 

measurements to be carried and notes to be made on key features such as bus stops and 

pedestrian crossings that would need to be included within the model.  

2.7 Particular attention was given to the operation of the A44 Bargates / Cursneh Road / West Road / 

Dishley Road junction or Bargates signal junction as it is otherwise known. This junction acts as 

the main focal point for all routes into and out of the town centre. As such, queue observations, 

measurements of saturation flows and junction timings were carried out at this junction in order to 

provide an accurate picture of how the junction operates on the ground. 

2.8 Journey time surveys were also carried out during the PM peak on the 18
th
 November. These 

surveys were undertaken to monitor journey times through the network during the busiest peak, to 

provide further information to further augment the validation process.  

Further information gathering 

2.9 Further, information was also gathered to inform the construction of the base model. Ordnance 

Survey mapping was obtained of the entire model area to aid the production of the network. In 

addition, signal timing data was also obtained from Herefordshire County Council for the following 

locations: 

• The Bargates signal junction 

• The pedestrian crossing on Broad Street to the south of Bridge St 

• The pedestrian crossing on Westbury Street adjacent to Aldi 

• The pedestrian crossing on South Street adjacent to Leominster 

Community Hospital 

• The pedestrian crossing on Baron’s Cross Road outside the Morrisons 

Store 
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3. DEVELOPMENT OF THE PARAMICS PHYSICAL NETWORK 

 

3.1 The existing highway network’s geometry has been identified using ordnance survey data with on-

site observation of driver behaviour, road markings and lane usage incorporated where relevant.   

3.2 The construction of the PARAMICS microsimulation base network required the inclusion of the 

physical properties of the network such as link lengths, road speeds, junction layouts, lane 

markings and restrictions.  This information was obtained over a number of site visits including 

observations on driver behaviour and queuing with digital ordnance survey data used to obtain 

specific geometries supplemented by on site measurements.  The details of the survey dates 

have previously been identified. 

3.3 To provide a robust assessment of the highway network it is necessary to ensure that the peak 

period is not modelled ‘cold’ on an empty network whereby capacity issues only develop as the 

model run progresses.  This is achieved by running an equivalent set of matrices for a reduced 

time period prior to the peak period being assessed.  This prevents a more capacity-favourable 

and unrealistic assessment of the peak period, that could occur when running the model on an 

unloaded network.  
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4. PARAMICS TRIP MATRICES AND PARAMETERS 

 

4.1 Origin / Destination matrices have been prepared from traffic survey turning count information and 

the results included in the models.   

4.2 OD Matrices were used to form the template for zone distribution throughout the PARAMICS 

network. 30 zones were created to represent the entry/exit points to the network (See Appendix 1 

for Zone Plan). 

4.3 The matrices were calculated for Friday AM Peak (07.00 - 10.00) & Friday PM peak (16.00 -

19.00). 

4.4 The model traffic flows were further disaggregated into two vehicle specific matrices to reflect the 

distributions of various vehicle types.  These matrices consist of cars/light goods and 

medium/heavy goods vehicles. 
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5. MODEL VALIDATION 

 

5.1 The validation of the base models involved a comparison between the observed and modelled 

link and turning counts.  The Design Manual for Roads and Bridges (DMRB) accepted method of 

flow validation takes the form of a statistical measurement known as Geoffrey Edward Havers 

(GEH).  The GEH statistic was used in the validation of this model and is defined below: 

GEH = √[(Vo – Va)2/(0.5x(Vo + Va))] 

 

Where Vo = Observed Traffic Flow and Va = Assigned / Modelled Traffic Flow.  The benefit of 

using the GEH statistic is that it gives an indication of the significance of individual differences. 

 

5.2 Comparisons have been made between the observed turning counts and the equivalent modelled 

flows for all the available surveyed turning counts, with the results included at the end of this 

report. 

5.3 The assignment acceptability guidelines are set out in DMRB and suggest that 85% of 

comparisons should have a GEH value of less than 5 as shown in Table 5.1 below and defined in 

DMRB Volume 12, Sec.2 Chapter 4 Table 4.2. 

Table 5.1 – Assignment Acceptability Guidelines 

Criteria and Measures 

Assigned Model Hourly Flows compared with Observed Flows 

Acceptability 
Guideline 

Flow Criteria 

1.    Observed flow < 700 vph            Modelled flow within ± 100 vph 

       Observed flow 700 – 2,700 vph  Modelled flow within ± 15%  

       Observed flow > 2,700 vph         Modelled flow within ± 400 vph 

 

2.     Total screenline flows (normally > 5 links) to be within 5% 

 

> 85% of links 

> 85% of links 

> 85% of links 

 

All (or nearly all) 
screenlines 

 

GEH Criteria 

3.      GEH Statistic for individual links < 5 
4.      GEH Statistic for screenline totals < 4 
 

> 85% of links 

All (or nearly all) 
screenlines 

NOTE:  1. Screenlines containing high flow routes such as motorways should be presented 
both including and excluding such routes.  

2. All comparisons should be based on directional hourly flows.    
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5.4 The results of the validation procedure are summarised in Tables 5.6 and 5.7 with the full list of 

GEH values for specific turning counts included in Appendices 2 and 3 for all time periods.  Table 

5.6 compares the model’s demand flow (Appendix 2) against the survey data and Table 5.7 

compares the model’s actual flow (Appendix 3). 

Table 5.6 – Validation against Model Demand Flows Summary 

 
Friday AM 2009 

Base 
Friday PM 2009 

Base 

 
GEH 

Criteria 
Flow 

Criteria 
GEH 

Criteria 
Flow 

Criteria 

Cars 

Meeting Criteria (%) 
100% 100% 100% 100% 

HGV’s  

Meeting Criteria (%) 
100% 100% 100.% 100% 

 

 

Table 5.7 – Validation against Model’s Actual Flows Summary  

 
Friday AM 2009 
Base 07:00 to 

08:00 

Friday AM 2009 
Base 08:00 to 

09:00 

Friday AM 2009 
Base 09:00 to 

10:00 

Friday AM 2009 
Base 07:00 to 

10:00 

 
GEH 

Criteria 
Flow 

Criteria 
GEH 

Criteria 
Flow 

Criteria 
GEH 

Criteria 
Flow 

Criteria 
GEH 

Criteria 
Flow 

Criteria 

Number of 
Links Meeting 
Criteria (%) 

96.4% 100% 98.2% 99.1% 99.1% 99.1% 100% 100% 

 

 

Table 5.8 – Validation against Model’s Actual Flows Summary  

 
Friday PM 2009 
Base 16:00 to 

17:00 

Friday PM 2009 
Base 17:00 to 

18:00 

Friday PM 2009 
Base 18:00 to 

19:00 

Friday PM 2009 
Base16:00 to 

19:00 

 
GEH 

Criteria 
Flow 

Criteria 
GEH 

Criteria 
Flow 

Criteria 
GEH 

Criteria 
Flow 

Criteria 
GEH 

Criteria 
Flow 

Criteria 

Number of 
Links Meeting 
Criteria (%) 

100% 100% 99.1% 100% 99.1% 100% 100% 100% 

 

5.5 The above summarised results demonstrate that, when measured against the DMRB criteria 

identified in Paragraph 5.3, above, the GEH values achieved in this model represent excellent 

validation of the modelled assignment and congestion characteristics. 
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Additional Validation Results 

5.6 To reinforce the validation given by the turn counts GEH above, journey times were measured on 

the routes listed below and their comparison to the equivalent journey timings obtained from the 

model batch runs. The modelled journey times are validated against a criterion of being within 60 

seconds of observed journey times.  Appendix 4 indicates the results obtained using this criteria 

for the PM period. 

• From Broad Street / Mill Street roundabout to Cursneh Road by the 

signalised junction. 

• From Cursneh Road by the signalised junction to Morrison’s / Baron’s 

Cross Road roundabout. 

• From Southern Avenue / Worcester Road roundabout to Dishley Street 

by the signalised junction. 

• From Dishley Street by the signalised junction to Morrison’s / Baron’s 

Cross Road roundabout 

• From Morrison’s / Baron’s Cross Road roundabout to Dishley Street by 

the signalised junction 

• From Dishley Street by the signalised junction to Southern Avenue / 

Worcester Road roundabout. 

• From Morrison’s / Baron’s Cross Road roundabout to Cursneh Road by 

the signalised junction. 

• From Cursneh Road by the signalised junction to Broad Street / Mill 

Street roundabout 

 

5.7 The results shown in Appendix 4 show that during the PM peak period 87.5% of modelled journey 

times are within 60 seconds of the surveyed journey times.  This further validates the 

performance of this model in terms of assignment and congestion across the modelled network. 
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6. VALIDATION SUMMARY AND CONCLUSION 

 

6.1 The validation description, above, has demonstrated that both the AM and PM peak hour models 

have performed well with: 

GEH<5 for 96.4% of turning count traffic during the 07:00 – 08:00 period and 100% when the 

07:00 – 10:00 period is considered. 

 

GEH<5 for 99.1% of turning count traffic during the 18:00 – 19:00 period and 100% when the 

16:00 – 19:00 period is considered, and; 

 

6.2 Modelled journey times are within 60 seconds of the observed journey times for 87.5% of 

journeys in the PM peak period. 

6.3 From the above, it is concluded that the constructed base model validates acceptably and thereby 

provides a sound base for forecasting future traffic conditions, under the scenarios to be 

examined in assessment of the development and link road options for Leominster. 
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Demand Validation 
Results Base 2009 

 
 



Friday AM Base 2009 Matrix Estimation Demand Flows GEH For Cars

Model 209605 Friday AM Base 2009

Survey Report

From To

'2:7 '7:8 1489 1452.88 0.94 �

'2:7 '7:9 0 0.00 0.00 �

'2:6 '6:5 52 52.00 0.00 �

'3:2 '2:7 799 770.39 1.02 �

'3:2 '2:6 52 52.00 0.00 �

'5:6 '6:2 727 720.89 0.23 �

'6:2 '2:7 690 682.49 0.29 �

'6:2 '2:3 38 38.40 0.06 �

'7:2 '2:6 0 0.00 0.00 �

'7:2 '2:3 466 492.32 1.20 �

'8:7 '7:9 419 443.70 1.19 �
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'24:22 '22:42 2 3.28 0.79 �

'24:21 '21:18 1267 1152.81 3.28 �

'24:21 '21:122 127 174.16 3.84 �

'25:23 '23:41 0 0.00 0.00 �

'25:23 '23:22 1394 1330.94 1.71 �

'26:27 '27:28 1848 1843.02 0.12 �

'26:27 '27:31 0 0.00 0.00 �

'26:25 '25:23 1362 1292.74 1.90 �

'26:25 '25:36 21 33.43 2.38 �

'27:28 '28:29 1332 1345.20 0.36 �

'27:28 '28:34 516 497.82 0.81 �

'28:29 '29:90 177 189.87 0.95 �

'28:29 '29:69 665 702.81 1.45 �

'28:29 '29:61 582 492.97 3.84 �

'28:27 '27:26 1383 1326.17 1.54 �

'28:27 '27:31 4 8.88 1.92 �

Node
GEH Criteria Flow CriteriaFinal CountSurvey Count



'29:28 '28:34 69 74.68 0.67 �

'29:28 '28:27 1161 1102.54 1.74 �

'31:27 '27:28 0 0.00 0.00 �

'31:27 '27:26 0 0.00 0.00 �

'34:28 '28:29 32 40.45 1.40 �

'34:28 '28:27 226 232.52 0.43 �

'36:25 '25:26 51 62.65 1.55 �

'36:25 '25:23 31 38.20 1.22 �

'41:23 '23:25 1 4.85 2.25 �

'41:23 '23:22 1 1.46 0.42 �

'42:22 '22:23 13 28.33 3.37 �

'42:22 '22:24 6 6.41 0.16 �

47:68a 68b:51 628 579.98 1.95 �

47:68a 68c:50 159 159.00 0.00 �

47:68a 68a:47 0 0.00 0.00 �

50:68c 68a:47 356 356.00 0.00 �

50:68c 68b:51 594 551.77 1.76 �

50:68c 68c:50 0 0.00 0.00 �

51:68b 68c:50 411 459.23 2.31 �

51:68b 68a:47 653 691.56 1.49 �

51:68b 68b:51 0 0.00 0.00 �

'52:53 '53:56 109 118.89 0.93 �

'52:53 '53:137 1113 1012.85 3.07 �

'54:57 '57:63 1228 1238.76 0.31 �

'54:57 '57:136 76 90.90 1.63 �

'56:53 '53:137 109 127.56 1.71 �

'56:53 '53:52 2 1.88 0.09 �

'57:54 '54:137 949 946.95 0.07 �

'59:54 '54:57 191 189.25 0.13 �

'59:54 '54:137 213 201.95 0.77 �

'61:62 '62:63 684 693.15 0.35 �

'61:62 '62:67 1 5.34 2.44 �

'61:62 '62:65 57 91.21 3.97 �

'61:29 '29:90 15 20.25 1.25 �

'61:29 '29:69 439 441.32 0.11 �

'61:29 '29:28 533 584.31 2.17 �

'63:57 '57:54 786 791.46 0.19 �

'63:57 '57:136 0 0.00 0.00 �

'63:62 '62:67 202 223.98 1.51 �

'63:62 '62:61 970 947.91 0.71 �

'63:62 '62:65 56 66.87 1.39 �

'65:62 '62:63 102 98.31 0.37 �

'65:62 '62:67 99 99.00 0.00 �

'65:62 '62:61 82 97.97 1.68 �

'69:29 '29:90 25 29.65 0.89 �

'69:29 '29:28 514 592.91 3.35 �

'69:29 '29:61 315 296.73 1.04 �

73:75a 75a:74 191 175.69 1.13 �

73:75a 75a:76 629 606.39 0.91 �

74:75a 75a:76 966 1011.00 1.43 �

74:75a 75a:73 116 133.13 1.53 �

76:122z 122z:124 29 41.52 2.11 �

76:122z 122z:78 1566 1575.88 0.25 �

76:75a 75a:73 283 294.36 0.67 �

76:75a 75a:74 756 743.60 0.45 �

78:77c 77c:79 664 682.83 0.73 �



78:77c 77c:81 902 893.05 0.30 �

78:122z 122z:124 0 0.00 0.00 �

78:122z 122z:76 946 941.50 0.15 �

79:77c 77c:81 161 161.59 0.05 �

79:77c 77c:78 377 355.82 1.11 �

81:77c 77c:78 569 585.67 0.69 �

81:77c 77c:79 210 194.87 1.06 �

'81:84 '84:86 182 192.97 0.80 �

'81:84 '84:129 881 861.67 0.65 �

'83:81 81:77c 64 75.06 1.33 �

'83:81 '81:84 0 0.00 0.00 �

'84:81 81:77c 715 705.49 0.36 �

'84:81 '81:83 0 0.00 0.00 �

'84:129 '129:133 30 49.04 3.03 �

'84:129 '129:130 851 812.63 1.33 �

'85:130 '130:129 693 668.99 0.92 �

'86:84 '84:81 0 0.00 0.00 �

'86:84 '84:129 0 0.00 0.00 �

'93:95 '95:98 906 870.01 1.21 �

'93:95 '95:97 0 0.00 0.00 �

'94:85 '85:130 85 101.85 1.74 �

'94:85 85:136z 96 126.96 2.93 �

'97:95 '95:98 2 2.37 0.25 �

'97:95 '95:93 7 22.26 3.99 �

'98:99 '99:102 330 385.11 2.91 �

'98:99 '99:100 578 487.28 3.93 �

'98:95 '95:97 0 0.00 0.00 �

'98:95 '95:93 651 612.96 1.51 �

'100:99 '99:102 115 109.44 0.53 �

'100:99 '99:98 438 376.31 3.06 �

'102:103 '103:104 424 446.06 1.06 �

'102:103 '103:139 21 48.48 4.66 �

'102:99 '99:100 53 47.80 0.73 �

'102:99 '99:98 213 236.65 1.58 �

'104:103 '103:102 266 284.45 1.11 �

'104:103 '103:139 63 63.42 0.05 �

106:107c 107d:108 8 24.47 4.09 �

106:107c 107a:110 13 13.00 0.00 �

106:107c 107b:113 10 10.00 0.00 �

106:107c 107c:106 0 0.00 0.00 �

108:107d 107a:110 156 160.78 0.38 �

108:107d 107b:113 249 239.84 0.59 �

108:107d 107c:106 19 45.45 4.66 �

108:107d 107d:108 0 0.00 0.00 �

110:107a 107b:113 393 393.00 0.00 �

110:107a 107c:106 34 34.00 0.00 �

110:107a 107d:108 108 113.34 0.51 �

110:107a 107a:110 0 0.00 0.00 �

113:107b 107c:106 61 61.00 0.00 �

113:107b 107d:108 213 210.06 0.20 �

113:107b 107a:110 551 551.00 0.00 �

113:107b 107b:113 0 0.00 0.00 �

'122:21 '21:24 378 374.66 0.17 �

'122:21 '21:18 14 12.12 0.52 �

124:122z 122z:78 0 0.00 0.00 �

124:122z 122z:76 93 96.46 0.36 �



77c:81 '81:84 1063 1054.64 0.26 �

77c:81 '81:83 0 0.00 0.00 �

'129:84 '84:81 715 705.49 0.36 �

'129:84 '84:86 0 0.00 0.00 �

'129:130 '130:85 851 812.63 1.33 �

'130:129 '129:84 715 705.49 0.36 �

'130:129 '129:133 0 0.00 0.00 �

'130:85 85:136z 810 743.05 2.40 �

'130:85 '85:94 41 69.59 3.84 �

'134:130 '130:129 22 36.50 2.68 �

'134:130 '130:85 0 0.00 0.00 �

'136:57 '57:54 163 155.49 0.59 �

'136:57 '57:63 0 0.00 0.00 �

'137:54 '54:57 1113 1140.41 0.82 �

'137:53 '53:56 0 0.00 0.00 �

'137:53 '53:52 1162 1148.91 0.39 �

'139:103 '103:104 0 0.00 0.00 �

'139:103 '103:102 0 0.00 0.00 �

136z:85 '85:130 608 567.14 1.69 �

136z:85 '85:94 50 68.08 2.35 �

100.00%

100.00%GEH

Flow Criteria
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Friday AM Base 2009 Matrix Estimation Demand Flows GEH For HGV

Model 209605 Friday AM Base 2009

Survey Report

From To

'2:7 '7:8 115 94.82 1.97 �

'2:7 '7:9 0 0.00 0.00 �

'2:6 '6:5 0 0.00 0.00 �

'3:2 '2:7 35 38.29 0.54 �

'3:2 '2:6 0 0.00 0.00 �

'5:6 '6:2 80 56.53 2.84 �

'6:2 '2:7 80 56.53 2.84 �

'6:2 '2:3 0 0.00 0.00 �

'7:2 '2:6 0 0.00 0.00 �

'7:2 '2:3 49 41.10 1.18 �

'8:7 '7:9 49 41.52 1.11 �

'8:7 '7:2 47 41.10 0.89 �

'9:6 '6:2 0 0.00 0.00 �

'9:6 '6:5 49 41.52 1.11 �

11:14b 14c:15 3 7.18 1.85 �

11:14b 14a:16 7 19.30 3.39 �

11:14b 14b:11 0 0.00 0.00 �

15:14c 14a:16 112 84.42 2.78 �

15:14c 14b:11 4 10.39 2.38 �

15:14c 14c:15 0 0.00 0.00 �

16:14a 14b:11 7 20.28 3.60 �

16:14a 14c:15 93 75.44 1.91 �

16:14a 14a:16 0 0.00 0.00 �

'18:21 '21:24 123 98.11 2.37 �

'18:21 '21:122 1 5.61 2.54 �

'22:23 '23:25 126 111.83 1.30 �

'22:23 '23:41 0 0.00 0.00 �

'23:25 '25:26 126 111.83 1.30 �

'23:25 '25:36 0 0.00 0.00 �

'23:22 '22:42 0 0.00 0.00 �

'23:22 '22:24 115 95.72 1.88 �

'24:22 '22:23 126 111.83 1.30 �

'24:22 '22:42 0 0.00 0.00 �

'24:21 '21:18 115 95.72 1.88 �

'24:21 '21:122 0 0.00 0.00 �

'25:23 '23:41 0 0.00 0.00 �

'25:23 '23:22 115 95.72 1.88 �

'26:27 '27:28 127 118.97 0.72 �

'26:27 '27:31 0 0.00 0.00 �

'26:25 '25:23 115 95.72 1.88 �

'26:25 '25:36 0 0.00 0.00 �

'27:28 '28:29 124 108.55 1.43 �

'27:28 '28:34 3 10.42 2.86 �

'28:29 '29:90 1 7.64 3.20 �

'28:29 '29:69 20 35.40 2.93 �

'28:29 '29:61 95 71.59 2.57 �

'28:27 '27:26 115 95.72 1.88 �

'28:27 '27:31 0 0.00 0.00 �

Flow Criteria
Node

Survey Count Final Count GEH Criteria



'29:28 '28:34 2 5.95 1.98 �

'29:28 '28:27 112 84.34 2.79 �

'31:27 '27:28 0 0.00 0.00 �

'31:27 '27:26 0 0.00 0.00 �

'34:28 '28:29 1 6.08 2.70 �

'34:28 '28:27 3 11.38 3.13 �

'36:25 '25:26 1 7.14 3.04 �

'36:25 '25:23 0 0.00 0.00 �

'41:23 '23:25 0 0.00 0.00 �

'41:23 '23:22 0 0.00 0.00 �

'42:22 '22:23 0 0.00 0.00 �

'42:22 '22:24 0 0.00 0.00 �

47:68a 68b:51 89 52.35 4.36 �

47:68a 68c:50 15 15.00 0.00 �

47:68a 68a:47 0 0.00 0.00 �

50:68c 68a:47 13 13.00 0.00 �

50:68c 68b:51 4 18.37 4.30 �

50:68c 68c:50 0 0.00 0.00 �

51:68b 68c:50 3 19.44 4.91 �

51:68b 68a:47 103 63.09 4.38 �

51:68b 68b:51 0 0.00 0.00 �

'52:53 '53:56 0 0.00 0.00 �

'52:53 '53:137 93 70.71 2.46 �

'54:57 '57:63 88 82.16 0.63 �

'54:57 '57:136 28 28.86 0.16 �

'56:53 '53:137 15 23.70 1.98 �

'56:53 '53:52 2 4.00 1.16 �

'57:54 '54:137 110 90.62 1.94 �

'59:54 '54:57 8 16.60 2.45 �

'59:54 '54:137 6 10.52 1.57 �

'61:62 '62:63 104 75.37 3.02 �

'61:62 '62:67 0 0.00 0.00 �

'61:62 '62:65 2 10.17 3.31 �

'61:29 '29:90 0 0.00 0.00 �

'61:29 '29:69 13 17.97 1.26 �

'61:29 '29:28 75 67.22 0.92 �

'63:57 '57:54 104 79.91 2.51 �

'63:57 '57:136 0 0.00 0.00 �

'63:62 '62:67 2 6.05 2.02 �

'63:62 '62:61 59 76.11 2.08 �

'63:62 '62:65 0 0.00 0.00 �

'65:62 '62:63 1 4.53 2.12 �

'65:62 '62:67 0 0.00 0.00 �

'65:62 '62:61 1 9.07 3.60 �

'69:29 '29:90 1 0.74 0.28 �

'69:29 '29:28 10 23.07 3.21 �

'69:29 '29:61 11 13.95 0.84 �

73:75a 75a:74 5 12.89 2.64 �

73:75a 75a:76 1 1.41 0.37 �

74:75a 75a:76 37 44.36 1.15 �

74:75a 75a:73 2 9.01 2.99 �

76:122z 122z:124 1 6.52 2.85 �

76:122z 122z:78 37 39.26 0.37 �

76:75a 75a:73 3 1.27 1.18 �

76:75a 75a:74 16 24.87 1.96 �

78:77c 77c:79 8 10.47 0.81 �



78:77c 77c:81 29 28.79 0.04 �

78:122z 122z:124 1 0.83 0.18 �

78:122z 122z:76 19 26.14 1.50 �

79:77c 77c:81 6 3.62 1.08 �

79:77c 77c:78 6 8.41 0.90 �

81:77c 77c:78 14 18.55 1.13 �

81:77c 77c:79 5 2.85 1.08 �

'81:84 '84:86 17 13.07 1.01 �

'81:84 '84:129 18 19.35 0.31 �

'83:81 81:77c 8 9.30 0.44 �

'83:81 '81:84 0 0.00 0.00 �

'84:81 81:77c 11 12.11 0.33 �

'84:81 '81:83 0 0.00 0.00 �

'84:129 '129:133 0 0.00 0.00 �

'84:129 '129:130 18 19.35 0.31 �

'85:130 '130:129 11 12.11 0.33 �

'86:84 '84:81 0 0.00 0.00 �

'86:84 '84:129 0 0.00 0.00 �

'93:95 '95:98 18 19.35 0.31 �

'93:95 '95:97 0 0.00 0.00 �

'94:85 '85:130 0 0.00 0.00 �

'94:85 85:136z 0 0.00 0.00 �

'97:95 '95:98 1 1.25 0.23 �

'97:95 '95:93 1 2.68 1.24 �

'98:99 '99:102 14 14.38 0.10 �

'98:99 '99:100 5 6.21 0.51 �

'98:95 '95:97 0 0.00 0.00 �

'98:95 '95:93 10 9.42 0.19 �

'100:99 '99:102 10 7.18 0.96 �

'100:99 '99:98 6 3.61 1.09 �

'102:103 '103:104 24 21.56 0.51 �

'102:103 '103:139 0 0.00 0.00 �

'102:99 '99:100 4 2.38 0.91 �

'102:99 '99:98 4 5.81 0.82 �

'104:103 '103:102 8 8.19 0.07 �

'104:103 '103:139 5 4.59 0.19 �

106:107c 107d:108 0 0.00 0.00 �

106:107c 107a:110 0 0.00 0.00 �

106:107c 107b:113 2 2.00 0.00 �

106:107c 107c:106 0 0.00 0.00 �

108:107d 107a:110 8 9.72 0.58 �

108:107d 107b:113 18 14.24 0.94 �

108:107d 107c:106 0 0.00 0.00 �

108:107d 107d:108 0 0.00 0.00 �

110:107a 107b:113 28 28.00 0.00 �

110:107a 107c:106 0 0.00 0.00 �

110:107a 107d:108 4 4.83 0.39 �

110:107a 107a:110 0 0.00 0.00 �

113:107b 107c:106 1 1.00 0.00 �

113:107b 107d:108 9 7.95 0.36 �

113:107b 107a:110 36 36.00 0.00 �

113:107b 107b:113 0 0.00 0.00 �

'122:21 '21:24 3 13.72 3.71 �

'122:21 '21:18 0 0.00 0.00 �

124:122z 122z:78 0 0.00 0.00 �

124:122z 122z:76 0 0.00 0.00 �



77c:81 '81:84 35 32.41 0.45 �

77c:81 '81:83 0 0.00 0.00 �

'129:84 '84:81 11 12.11 0.33 �

'129:84 '84:86 0 0.00 0.00 �

'129:130 '130:85 18 19.35 0.31 �

'130:129 '129:84 11 12.11 0.33 �

'130:129 '129:133 0 0.00 0.00 �

'130:85 85:136z 18 19.35 0.31 �

'130:85 '85:94 0 0.00 0.00 �

'134:130 '130:129 0 0.00 0.00 �

'134:130 '130:85 0 0.00 0.00 �

'136:57 '57:54 6 10.72 1.63 �

'136:57 '57:63 0 0.00 0.00 �

'137:54 '54:57 108 94.41 1.35 �

'137:53 '53:56 10 22.61 3.12 �

'137:53 '53:52 106 78.53 2.86 �

'139:103 '103:104 2 2.40 0.27 �

'139:103 '103:102 0 0.00 0.00 �

136z:85 '85:130 11 12.11 0.33 �

136z:85 '85:94 0 0.00 0.00 �

100.00%

100.00%

Flow Criteria

GEH
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Friday PM Base 2009 Matrix Estimation Demand Flows GEH For Cars

Model 209605 Friday PM Base 2009

Survey Report

From To

'2:7 '7:8 1231 1233.44 0.07 �

'2:7 '7:9 0 0.00 0.00 �

'2:6 '6:5 38 38.00 0.00 �

'3:2 '2:7 604 610.65 0.27 �

'3:2 '2:6 38 38.00 0.00 �

'5:6 '6:2 689 683.44 0.21 �

'6:2 '2:7 627 622.79 0.17 �

'6:2 '2:3 62 60.65 0.17 �

'7:2 '2:6 0 0.00 0.00 �

'7:2 '2:3 880 892.11 0.41 �

'8:7 '7:9 711 721.27 0.38 �

'8:7 '7:2 880 892.11 0.41 �

'9:6 '6:2 0 0.00 0.00 �

'9:6 '6:5 711 721.27 0.38 �

11:14b 14c:15 567 555.44 0.49 �

11:14b 14a:16 538 584.86 1.98 �

11:14b 14b:11 0 0.00 0.00 �

15:14c 14a:16 926 946.14 0.66 �

15:14c 14b:11 309 287.30 1.26 �

15:14c 14c:15 0 0.00 0.00 �

16:14a 14b:11 706 746.58 1.51 �

16:14a 14c:15 1028 1057.95 0.93 �

16:14a 14a:16 0 0.00 0.00 �

'18:21 '21:24 1635 1509.85 3.16 �

'18:21 '21:122 24 21.16 0.60 �

'22:23 '23:25 1927 1823.64 2.39 �

'22:23 '23:41 0 0.00 0.00 �

'23:25 '25:26 1858 1767.00 2.14 �

'23:25 '25:36 71 69.98 0.12 �

'23:22 '22:42 14 22.96 2.08 �

'23:22 '22:24 2314 2144.92 3.58 �

'24:22 '22:23 1918 1801.53 2.70 �

'24:22 '22:42 2 3.70 1.01 �

'24:21 '21:18 1935 1782.40 3.54 �

'24:21 '21:122 384 369.20 0.76 �

'25:23 '23:41 3 15.49 4.11 �

'25:23 '23:22 2328 2167.88 3.38 �

'26:27 '27:28 1938 1845.53 2.13 �

'26:27 '27:31 0 0.00 0.00 �

'26:25 '25:23 2262 2094.52 3.59 �

'26:25 '25:36 65 53.34 1.52 �

'27:28 '28:29 1544 1449.55 2.44 �

'27:28 '28:34 396 407.65 0.58 �

'28:29 '29:90 112 123.37 1.05 �

'28:29 '29:69 574 611.55 1.54 �

'28:29 '29:61 701 770.81 2.57 �

'28:27 '27:26 2324 2140.71 3.88 �

'28:27 '27:31 0 0.00 0.00 �

Flow Criteria
Node

Survey Count Final Count GEH Criteria



'29:28 '28:34 72 71.63 0.04 �

'29:28 '28:27 1891 1716.76 4.10 �

'31:27 '27:28 2 11.66 3.70 �

'31:27 '27:26 3 7.14 1.84 �

'34:28 '28:29 59 56.19 0.37 �

'34:28 '28:27 433 423.95 0.44 �

'36:25 '25:26 80 78.53 0.16 �

'36:25 '25:23 69 88.85 2.23 �

'41:23 '23:25 2 13.34 4.09 �

'41:23 '23:22 0 0.00 0.00 �

'42:22 '22:23 12 22.11 2.45 �

'42:22 '22:24 5 6.68 0.69 �

47:68a 68b:51 690 672.22 0.68 �

47:68a 68c:50 451 451.00 0.00 �

47:68a 68a:47 0 0.00 0.00 �

50:68c 68a:47 277 277.00 0.00 �

50:68c 68b:51 566 551.98 0.59 �

50:68c 68c:50 0 0.00 0.00 �

51:68b 68c:50 786 739.93 1.67 �

51:68b 68a:47 848 798.94 1.71 �

51:68b 68b:51 0 0.00 0.00 �

'52:53 '53:56 0 0.00 0.00 �

'52:53 '53:137 1256 1224.20 0.90 �

'54:57 '57:63 1461 1537.04 1.96 �

'54:57 '57:136 43 44.24 0.19 �

'56:53 '53:137 3 18.14 4.66 �

'56:53 '53:52 178 183.50 0.41 �

'57:54 '54:137 1105 1092.49 0.38 �

'59:54 '54:57 351 338.94 0.65 �

'59:54 '54:137 245 262.88 1.12 �

'61:62 '62:63 1060 1052.35 0.24 �

'61:62 '62:67 1 12.07 4.33 �

'61:62 '62:65 164 162.63 0.11 �

'61:29 '29:90 15 15.22 0.06 �

'61:29 '29:69 485 425.11 2.81 �

'61:29 '29:28 856 841.29 0.51 �

'63:57 '57:54 1105 1092.49 0.38 �

'63:57 '57:136 49 55.90 0.95 �

'63:62 '62:67 257 249.33 0.48 �

'63:62 '62:61 1111 1197.37 2.54 �

'63:62 '62:65 93 90.34 0.28 �

'65:62 '62:63 94 96.04 0.21 �

'65:62 '62:67 53 53.00 0.00 �

'65:62 '62:61 71 84.24 1.50 �

'69:29 '29:90 17 20.94 0.91 �

'69:29 '29:28 927 947.10 0.66 �

'69:29 '29:61 473 456.24 0.78 �

73:75a 75a:74 228 244.68 1.09 �

73:75a 75a:76 438 417.57 0.99 �

74:75a 75a:76 849 841.82 0.25 �

74:75a 75a:73 194 194.85 0.06 �

76:122z 122z:124 0 0.00 0.00 �

76:122z 122z:78 1287 1259.39 0.77 �

76:75a 75a:73 556 529.12 1.15 �

76:75a 75a:74 1149 1179.60 0.90 �

78:77c 77c:79 598 580.86 0.71 �



78:77c 77c:81 717 705.80 0.42 �

78:122z 122z:124 0 0.00 0.00 �

78:122z 122z:76 1703 1697.73 0.13 �

79:77c 77c:81 195 182.19 0.93 �

79:77c 77c:78 742 741.68 0.01 �

81:77c 77c:78 961 956.05 0.16 �

81:77c 77c:79 219 205.67 0.91 �

'81:84 '84:86 194 186.59 0.54 �

'81:84 '84:129 718 701.40 0.62 �

'83:81 81:77c 102 107.35 0.52 �

'83:81 '81:84 0 0.00 0.00 �

'84:81 81:77c 1078 1054.37 0.72 �

'84:81 '81:83 0 0.00 0.00 �

'84:129 '129:133 16 23.17 1.62 �

'84:129 '129:130 702 678.23 0.91 �

'85:130 '130:129 1052 1021.48 0.95 �

'86:84 '84:81 0 0.00 0.00 �

'86:84 '84:129 0 0.00 0.00 �

'93:95 '95:98 668 633.40 1.36 �

'93:95 '95:97 3 15.62 4.14 �

'94:85 '85:130 92 91.85 0.02 �

'94:85 85:136z 52 50.69 0.18 �

'97:95 '95:98 0 0.00 0.00 �

'97:95 '95:93 0 0.00 0.00 �

'98:99 '99:102 215 212.93 0.14 �

'98:99 '99:100 453 420.47 1.56 �

'98:95 '95:97 3 4.82 0.92 �

'98:95 '95:93 1134 1101.56 0.97 �

'100:99 '99:102 45 42.26 0.42 �

'100:99 '99:98 712 680.34 1.20 �

'102:103 '103:104 260 255.18 0.30 �

'102:103 '103:139 0 0.00 0.00 �

'102:99 '99:100 118 115.95 0.19 �

'102:99 '99:98 425 426.03 0.05 �

'104:103 '103:102 516 506.71 0.41 �

'104:103 '103:139 0 0.00 0.00 �

106:107c 107d:108 21 30.43 1.86 �

106:107c 107a:110 36 36.00 0.00 �

106:107c 107b:113 62 62.00 0.00 �

106:107c 107c:106 0 0.00 0.00 �

108:107d 107a:110 102 96.75 0.53 �

108:107d 107b:113 208 195.36 0.89 �

108:107d 107c:106 7 18.89 3.30 �

108:107d 107d:108 0 0.00 0.00 �

110:107a 107b:113 547 547.00 0.00 �

110:107a 107c:106 11 11.00 0.00 �

110:107a 107d:108 105 103.74 0.12 �

110:107a 107a:110 0 0.00 0.00 �

113:107b 107c:106 27 27.00 0.00 �

113:107b 107d:108 390 372.54 0.89 �

113:107b 107a:110 538 538.00 0.00 �

113:107b 107b:113 0 0.00 0.00 �

'122:21 '21:24 285 295.38 0.61 �

'122:21 '21:18 23 22.13 0.18 �

124:122z 122z:78 28 27.27 0.14 �

124:122z 122z:76 2 11.00 3.53 �



77c:81 '81:84 912 887.99 0.80 �

77c:81 '81:83 0 0.00 0.00 �

'129:84 '84:81 1052 1054.37 0.07 �

'129:84 '84:86 0 0.00 0.00 �

'129:130 '130:85 702 678.23 0.91 �

'130:129 '129:84 1078 1054.37 0.72 �

'130:129 '129:133 0 0.00 0.00 �

'130:85 85:136z 619 598.32 0.84 �

'130:85 '85:94 83 79.91 0.34 �

'134:130 '130:129 26 32.89 1.27 �

'134:130 '130:85 0 0.00 0.00 �

'136:57 '57:54 0 0.00 0.00 �

'136:57 '57:63 0 0.00 0.00 �

'137:54 '54:57 1259 1242.34 0.47 �

'137:53 '53:56 0 0.00 0.00 �

'137:53 '53:52 1456 1355.37 2.68 �

'139:103 '103:104 57 55.81 0.16 �

'139:103 '103:102 27 35.28 1.48 �

136z:85 '85:130 960 929.63 0.99 �

136z:85 '85:94 174 171.92 0.16 �

100.00%

100.00%

Flow Criteria

GEH
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Friday PM Base 2009 Matrix Estimation Demand Flows GEH For HGV

Model 209605 Friday PM Base 2009

Survey Report

From To

'2:7 '7:8 66 58.95 0.89 �

'2:7 '7:9 0 0.00 0.00 �

'2:6 '6:5 0 0.00 0.00 �

'3:2 '2:7 14 23.84 2.26 �

'3:2 '2:6 0 0.00 0.00 �

'5:6 '6:2 52 37.32 2.20 �

'6:2 '2:7 51 35.11 2.42 �

'6:2 '2:3 1 2.21 0.95 �

'7:2 '2:6 0 0.00 0.00 �

'7:2 '2:3 20 18.16 0.42 �

'8:7 '7:9 30 22.15 1.54 �

'8:7 '7:2 20 18.16 0.42 �

'9:6 '6:2 0 0.00 0.00 �

'9:6 '6:5 30 22.15 1.54 �

11:14b 14c:15 2 6.04 2.02 �

11:14b 14a:16 0 0.00 0.00 �

11:14b 14b:11 0 0.00 0.00 �

15:14c 14a:16 65 58.95 0.77 �

15:14c 14b:11 0 0.00 0.00 �

15:14c 14c:15 0 0.00 0.00 �

16:14a 14b:11 3 9.69 2.66 �

16:14a 14c:15 48 34.27 2.14 �

16:14a 14a:16 0 0.00 0.00 �

'18:21 '21:24 73 58.95 1.73 �

'18:21 '21:122 0 0.00 0.00 �

'22:23 '23:25 74 67.95 0.72 �

'22:23 '23:41 0 0.00 0.00 �

'23:25 '25:26 74 67.95 0.72 �

'23:25 '25:36 0 0.00 0.00 �

'23:22 '22:42 0 0.00 0.00 �

'23:22 '22:24 78 51.36 3.31 �

'24:22 '22:23 74 67.95 0.72 �

'24:22 '22:42 0 0.00 0.00 �

'24:21 '21:18 76 43.96 4.14 �

'24:21 '21:122 2 7.40 2.49 �

'25:23 '23:41 0 0.00 0.00 �

'25:23 '23:22 78 51.36 3.31 �

'26:27 '27:28 74 67.95 0.72 �

'26:27 '27:31 0 0.00 0.00 �

'26:25 '25:23 78 51.36 3.31 �

'26:25 '25:36 1 3.59 1.71 �

'27:28 '28:29 72 59.67 1.52 �

'27:28 '28:34 2 8.28 2.77 �

'28:29 '29:90 0 0.00 0.00 �

'28:29 '29:69 9 19.54 2.79 �

'28:29 '29:61 58 40.12 2.55 �

'28:27 '27:26 78 54.95 2.83 �

'28:27 '27:31 1 2.93 1.38 �

Flow Criteria
Node

Survey Count Final Count GEH Criteria



'29:28 '28:34 1 2.37 1.06 �

'29:28 '28:27 79 57.88 2.55 �

'31:27 '27:28 0 0.00 0.00 �

'31:27 '27:26 0 0.00 0.00 �

'34:28 '28:29 0 0.00 0.00 �

'34:28 '28:27 0 0.00 0.00 �

'36:25 '25:26 0 0.00 0.00 �

'36:25 '25:23 0 0.00 0.00 �

'41:23 '23:25 0 0.00 0.00 �

'41:23 '23:22 0 0.00 0.00 �

'42:22 '22:23 0 0.00 0.00 �

'42:22 '22:24 0 0.00 0.00 �

47:68a 68b:51 45 36.93 1.26 �

47:68a 68c:50 7 7.00 0.00 �

47:68a 68a:47 0 0.00 0.00 �

50:68c 68a:47 2 2.00 0.00 �

50:68c 68b:51 5 18.67 3.97 �

50:68c 68c:50 0 0.00 0.00 �

51:68b 68c:50 3 13.47 3.65 �

51:68b 68a:47 57 37.85 2.78 �

51:68b 68b:51 0 0.00 0.00 �

'52:53 '53:56 6 7.65 0.63 �

'52:53 '53:137 44 47.95 0.58 �

'54:57 '57:63 51 47.95 0.43 �

'54:57 '57:136 0 0.00 0.00 �

'56:53 '53:137 0 0.00 0.00 �

'56:53 '53:52 4 6.82 1.21 �

'57:54 '54:137 54 41.66 1.78 �

'59:54 '54:57 0 0.00 0.00 �

'59:54 '54:137 1 2.84 1.33 �

'61:62 '62:63 51 44.54 0.93 �

'61:62 '62:67 0 0.00 0.00 �

'61:62 '62:65 0 0.00 0.00 �

'61:29 '29:90 1 2.18 0.93 �

'61:29 '29:69 4 4.99 0.46 �

'61:29 '29:28 38 40.79 0.44 �

'63:57 '57:54 35 31.14 0.67 �

'63:57 '57:136 9 13.40 1.31 �

'63:62 '62:67 0 0.00 0.00 �

'63:62 '62:61 35 47.95 2.01 �

'63:62 '62:65 0 0.00 0.00 �

'65:62 '62:63 0 0.00 0.00 �

'65:62 '62:67 0 0.00 0.00 �

'65:62 '62:61 0 0.00 0.00 �

'69:29 '29:90 0 0.00 0.00 �

'69:29 '29:28 13 19.47 1.61 �

'69:29 '29:61 3 4.42 0.74 �

73:75a 75a:74 0 0.00 0.00 �

73:75a 75a:76 0 0.00 0.00 �

74:75a 75a:76 14 18.88 1.20 �

74:75a 75a:73 1 5.65 2.55 �

76:122z 122z:124 1 4.69 2.19 �

76:122z 122z:78 13 14.19 0.32 �

76:75a 75a:73 1 0.54 0.52 �

76:75a 75a:74 14 23.89 2.27 �

78:77c 77c:79 2 4.86 1.54 �



78:77c 77c:81 11 9.32 0.53 �

78:122z 122z:124 1 0.64 0.40 �

78:122z 122z:76 16 24.43 1.87 �

79:77c 77c:81 1 1.03 0.03 �

79:77c 77c:78 4 10.03 2.28 �

81:77c 77c:78 12 15.04 0.83 �

81:77c 77c:79 0 0.00 0.00 �

'81:84 '84:86 9 6.45 0.92 �

'81:84 '84:129 3 3.90 0.49 �

'83:81 81:77c 9 10.37 0.44 �

'83:81 '81:84 0 0.00 0.00 �

'84:81 81:77c 3 4.67 0.85 �

'84:81 '81:83 0 0.00 0.00 �

'84:129 '129:133 0 0.00 0.00 �

'84:129 '129:130 3 3.90 0.49 �

'85:130 '130:129 3 4.67 0.85 �

'86:84 '84:81 0 0.00 0.00 �

'86:84 '84:129 0 0.00 0.00 �

'93:95 '95:98 2 1.96 0.03 �

'93:95 '95:97 1 1.94 0.78 �

'94:85 '85:130 0 0.00 0.00 �

'94:85 85:136z 0 0.00 0.00 �

'97:95 '95:98 0 0.00 0.00 �

'97:95 '95:93 0 0.00 0.00 �

'98:99 '99:102 0 0.00 0.00 �

'98:99 '99:100 2 1.96 0.03 �

'98:95 '95:97 1 0.60 0.45 �

'98:95 '95:93 3 4.67 0.85 �

'100:99 '99:102 3 2.99 0.00 �

'100:99 '99:98 2 2.20 0.14 �

'102:103 '103:104 3 2.99 0.00 �

'102:103 '103:139 0 0.00 0.00 �

'102:99 '99:100 1 0.53 0.53 �

'102:99 '99:98 2 3.07 0.67 �

'104:103 '103:102 3 3.60 0.33 �

'104:103 '103:139 3 2.52 0.29 �

106:107c 107d:108 0 0.00 0.00 �

106:107c 107a:110 0 0.00 0.00 �

106:107c 107b:113 0 0.00 0.00 �

106:107c 107c:106 0 0.00 0.00 �

108:107d 107a:110 2 1.85 0.11 �

108:107d 107b:113 1 1.14 0.13 �

108:107d 107c:106 0 0.00 0.00 �

108:107d 107d:108 0 0.00 0.00 �

110:107a 107b:113 10 10.00 0.00 �

110:107a 107c:106 0 0.00 0.00 �

110:107a 107d:108 1 1.77 0.65 �

110:107a 107a:110 0 0.00 0.00 �

113:107b 107c:106 0 0.00 0.00 �

113:107b 107d:108 5 4.36 0.30 �

113:107b 107a:110 14 14.00 0.00 �

113:107b 107b:113 0 0.00 0.00 �

'122:21 '21:24 1 9.00 3.58 �

'122:21 '21:18 0 0.00 0.00 �

124:122z 122z:78 0 0.00 0.00 �

124:122z 122z:76 0 0.00 0.00 �



77c:81 '81:84 12 10.35 0.49 �

77c:81 '81:83 0 0.00 0.00 �

'129:84 '84:81 3 4.67 0.85 �

'129:84 '84:86 0 0.00 0.00 �

'129:130 '130:85 3 3.90 0.49 �

'130:129 '129:84 3 4.67 0.85 �

'130:129 '129:133 0 0.00 0.00 �

'130:85 85:136z 3 3.90 0.49 �

'130:85 '85:94 0 0.00 0.00 �

'134:130 '130:129 0 0.00 0.00 �

'134:130 '130:85 0 0.00 0.00 �

'136:57 '57:54 6 10.51 1.57 �

'136:57 '57:63 0 0.00 0.00 �

'137:54 '54:57 44 47.95 0.58 �

'137:53 '53:56 0 0.00 0.00 �

'137:53 '53:52 55 44.49 1.49 �

'139:103 '103:104 0 0.00 0.00 �

'139:103 '103:102 0 0.00 0.00 �

136z:85 '85:130 3 4.67 0.85 �

136z:85 '85:94 0 0.00 0.00 �

100.00%

100.00%

Flow Criteria

GEH
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APPENDIX 3 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Actual Validation 

Results Base 2009 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Survey Modelled Flow Absolute

From To Flows Flows GEH Criteria Difference

Cholstrey Road A44 Barons Cross Road 187 240 3.6  53

Cholstrey Road A44 Monkland Road 13 17 1.0  4

A44 Barons Cross Road A44 Monkland Road 121 125 0.4  4

A44 Barons Cross Road Cholstrey Road 138 138 0.0  0

A44 Monkland Road Cholstrey Road 10 11 0.3  1 Total

A44 Monkland Road A44 Barons Cross Road 185 218 2.3  33 95

A44 Barons Cross Road (West) A44 Barons Cross Road (East) 349 341 0.4  -8

A44 Barons Cross Road (West) Morrisons Access 54 116 6.7  62

A44 Barons Cross Road (East) Morrisons Access 67 111 4.7  44

A44 Barons Cross Road (East) A44 Barons Cross Road (West) 217 193 1.7  -24

Morrisons Access A44 Barons Cross Road (West) 40 69 3.9  29 Total

Morrisons Access A44 Barons Cross Road (East) 49 92 5.1  43 146

A44 Barons Cross Road (West) Buckfield Road 4 7 1.3  3

A44 Barons Cross Road (West) A44 Barons Cross Road (East) 399 426 1.3  27

Buckfield Road A44 Barons Cross Road (East) 125 110 1.4  -15

Buckfield Road A44 Barons Cross Road (West) 5 3 1.0  -2

A44 Barons Cross Road (East) A44 Barons Cross Road (West) 321 303 1.0  -18 Total

A44 Barons Cross Road (East) Buckfield Road 28 37 1.6  9 4

A44 Barons Cross Road (West) A44 Barons Cross Road (East) 524 535 0.5  11

A44 Barons Cross Road (West) Ropewalk Avenue 0 1 1.4  1

A44 Barons Cross Road (East) Ropewalk Avenue 0 1 1.4  1

A44 Barons Cross Road (East) A44 Barons Cross Road (West) 347 340 0.4  -7

Ropewalk Avenue A44 Barons Cross Road (West) 2 1 0.8  -1 Total

Ropewalk Avenue A44 Barons Cross Road (East) 2 7 2.4  5 10

A44 Barons Cross Road (West) A44 Barons Cross Road (East) 527 539 0.5  12

A44 Barons Cross Road (West) Ashfield Lane 0 0 0.0  0

A44 Barons Cross Road (East) Ashfield Lane 0 0 0.0  0

A44 Barons Cross Road (East) A44 Barons Cross Road (West) 347 341 0.3  -6

Ashfield Lane A44 Barons Cross Road (West) 0 1 1.4  1 Total

Ashfield Lane A44 Barons Cross Road (East) 1 1 0.0  0 7

A44 Barons Cross Road (West) Ginhall Lane 4 15 3.6  11

A44 Barons Cross Road (West) A44 Barons Cross Road (East) 524 524 0.0  0

Ginhall Lane A44 Barons Cross Road (East) 8 18 2.8  10

Ginhall Lane A44 Barons Cross Road (West) 4 14 3.3  10

A44 Barons Cross Road (East) A44 Barons Cross Road (West) 343 326 0.9  -17 Total

A44 Barons Cross Road (East) Ginhall Lane 10 3 2.7  -7 7

A44 Barons Cross Road (West) A44 Barons Cross Road (East) 433 381 2.6  -52

A44 Barons Cross Road (West) Westfield Walk 102 156 4.8  54

A44 Barons Cross Road (East) Westfield Walk 16 14 0.5  -2

A44 Barons Cross Road (East) A44 Barons Cross Road (West) 304 249 3.3  -55

Westfield Walk A44 Barons Cross Road (West) 52 82 3.7  30 Total

Westfield Walk A44 Barons Cross Road (East) 11 13 0.6  2 -23

A44 Barons Cross Road Cursneh Road 168 134 2.8  -34

A44 Barons Cross Road West Street 25 27 0.4  2

A44 Barons Cross Road Dishley Street 221 232 0.7  11

Cursneh Road West Street 0 0 0.0  0

Cursneh Road Dishley Street 90 88 0.2  -2

Cursneh Road A44 Barons Cross Road 146 133 1.1  -13

Dishley Street A44 Barons Cross Road 121 132 1.0  11

Dishley Street Cursneh Road 66 60 0.8  -6 Total

Dishley Street West Street 1 2 0.8  1 -30

A44 Barons Cross Road / Ginhall Lane

A44 Barons Cross Road / Westfield Walk

A44 Barons Cross Road / Cursneh Road / West Street / Dishley Street

Cholstrey Road / A44 Barons Cross Road / A44 Monkland Road

A44 Barons Cross Road / Morrisons Access

R/209605 Leominster

AM Base 2009 07:00 to 08:00

TURN COUNT COMPARISONS

Vehicle Movement

A44 Barons Cross Road / Buckfield Road

A44 Barons Cross Road / Ropewalk Avenue

A44 Barons Cross Road / Ashfield Lane



Cursneh Road Green Lane 10 23 3.2  13

Cursneh Road New Street 172 171 0.1  -1

Cursneh Road Rainbow Street 0 1 1.4  1

Green Lane New Street 22 35 2.4  13

Green Lane Rainbow Street 19 30 2.2  11

Green Lane Cursneh Road 26 21 1.0  -5

New Street Rainbow Street 48 82 4.2  34

New Street Cursneh Road 272 204 4.4  -68 Total

New Street Green Lane 15 22 1.6  7 5

New Street Broad Street 238 263 1.6  25

Broad Street New Street 248 298 3.0  50

High Street New Street 27 44 2.9  17 Total

High Street Broad Street 36 68 4.4  32 124

Broad Street Bridge Street 76 125 4.9  49

Broad Street A44 Mill Street 190 203 0.9  13

Bridge Street A44 Mill Street 131 120 1.0  -11

Bridge Street Broad Street 114 149 3.1  35

A44 Mill Street Broad Street 130 160 2.5  30 Total

A44 Mill Street Bridge Street 33 59 3.8  26 142

Dishley Street Westbury Street 293 280 0.8  -13

Dishley Street Ryelands Road 14 37 4.6  23

Westbury Street Ryelands Road 49 99 5.8  50

Westbury Street Dishley Street 184 158 2.0  -26

Ryelands Road Dishley Street 34 40 1.0  6 Total

Ryelands Road Westbury Street 151 201 3.8  50 90

Westbury Street High Street 156 206 3.7  50

Westbury Street South Street 271 261 0.6  -10

High Street South Street 25 57 5.0  32

High Street Westbury Street 59 101 4.7  42

South Street Westbury Street 99 130 2.9  31 Total

South Street High Street 20 68 7.2  48 193

Hospital Out Hospital In 5 12 2.4  7 Total

Hospital In Hospital Out 4 8 1.6  4 11

South Street (North) South Street (South) 257 225 2.1  -32

South Street (North) Churchill Avenue 5 20 4.2  15

South Street (South) Churchill Avenue 12 20 2.0  8

South Street (South) South Street (North) 140 146 0.5  6

Churchill Avenue South Street (North) 12 25 3.0  13 Total

Churchill Avenue South Street (South) 28 40 2.1  12 22

South Street Southern Avenue 92 113 2.1  21

South Street B4361 Hereford Road 200 151 3.7  -49

Southern Avenue B4361 Hereford Road 17 15 0.5  -2

Southern Avenue South Street 36 52 2.4  16

B4361 Hereford Road South Street 116 107 0.9  -9 Total

B4361 Hereford Road Southern Avenue 38 37 0.2  -1 -24

New Street / Broad Street / High Street

South Street / Southern Avenue / B4361 Hereford Road

Broad Street / Bridge Street / A44 Mill Street

Dishley Street / Westbury Street / Ryelands Road

Westbury Street / High Street / South Street

Hospital In & Out

Cursneh Road / Green Lane / New Street / Rainbow Street

South Street / Churchill Avenue



Southern Avenue (West) Southern Avenue (North) 29 53 3.7  24

Southern Avenue (West) Worchester Road 87 75 1.3  -12

Southern Avenue (West) Enterprise Park 4 10 2.3  6

Southern Avenue (West) Southern Avenue (West) 0 0 0.0  0

Southern Avenue (North) Worchester Road 145 139 0.5  -6

Southern Avenue (North) Enterprise Park 9 13 1.2  4

Southern Avenue (North) Southern Avenue (West) 27 27 0.0  0

Southern Avenue (North) Southern Avenue (North) 0 0 0.0  0

Worchester Road Enterprise Park 17 21 0.9  4

Worchester Road Southern Avenue (West) 48 61 1.8  13

Worchester Road Southern Avenue (North) 146 189 3.3  43

Worchester Road Worchester Road 0 0 0.0  0

Enterprise Park Southern Avenue (West) 0 6 3.5  6

Enterprise Park Southern Avenue (North) 0 4 2.8  4

Enterprise Park Worchester Road 0 4 2.8  4 Total

Enterprise Park Enterprise Park 0 0 0.0  0 90

Summary

GEH<5 96.4%

5<=GEH<=10 3.6%

10<GEH<=20 0.0%

GEH>20 0.0%

Flow Criteria 100.0%

The model validation of the base models involved a comparison between modelled and observed turning flows. 

The Design Manual for Roads and Bridges (DMRB) accepted method is the statistical measurement called GEH, 

and has been used as defined below. Comparisons have been made between the observed turning counts and the 

models equivalent flows as shown above. 

The DMRB  suggests that 85% of comparisons should have a GEH value of less than 5.

Southern Avenue / Worchester Road / Enterprise Park

Where VO = Observed traffic flow and VA = Assigned traffic flows



Survey Modelled Flow Absolute

From To Flows Flows GEH Criteria Difference

Cholstrey Road A44 Barons Cross Road 365 284 4.5  -81

Cholstrey Road A44 Monkland Road 27 18 1.9  -9

A44 Barons Cross Road A44 Monkland Road 183 177 0.4  -6

A44 Barons Cross Road Cholstrey Road 190 201 0.8  11

A44 Monkland Road Cholstrey Road 16 13 0.8  -3 Total

A44 Monkland Road A44 Barons Cross Road 318 253 3.8  -65 -153

A44 Barons Cross Road (West) A44 Barons Cross Road (East) 556 420 6.2 ! -136

A44 Barons Cross Road (West) Morrisons Access 129 115 1.3  -14

A44 Barons Cross Road (East) Morrisons Access 141 173 2.6  32

A44 Barons Cross Road (East) A44 Barons Cross Road (West) 290 308 1.0  18

Morrisons Access A44 Barons Cross Road (West) 83 70 1.5  -13 Total

Morrisons Access A44 Barons Cross Road (East) 102 121 1.8  19 -94

A44 Barons Cross Road (West) Buckfield Road 5 9 1.5  4

A44 Barons Cross Road (West) A44 Barons Cross Road (East) 614 531 3.5  -83

Buckfield Road A44 Barons Cross Road (East) 155 135 1.7  -20

Buckfield Road A44 Barons Cross Road (West) 2 4 1.2  2

A44 Barons Cross Road (East) A44 Barons Cross Road (West) 563 478 3.7  -85 Total

A44 Barons Cross Road (East) Buckfield Road 50 65 2.0  15 -167

A44 Barons Cross Road (West) A44 Barons Cross Road (East) 768 663 3.9  -105

A44 Barons Cross Road (West) Ropewalk Avenue 1 2 0.8  1

A44 Barons Cross Road (East) Ropewalk Avenue 1 4 1.9  3

A44 Barons Cross Road (East) A44 Barons Cross Road (West) 611 540 3.0  -71

Ropewalk Avenue A44 Barons Cross Road (West) 2 2 0.0  0 Total

Ropewalk Avenue A44 Barons Cross Road (East) 7 10 1.0  3 -169

0

A44 Barons Cross Road (West) A44 Barons Cross Road (East) 776 672 3.9  -104

A44 Barons Cross Road (West) Ashfield Lane 0 0 0.0  0

A44 Barons Cross Road (East) Ashfield Lane 0 0 0.0  0

A44 Barons Cross Road (East) A44 Barons Cross Road (West) 613 543 2.9  -70

Ashfield Lane A44 Barons Cross Road (West) 0 1 1.4  1 Total

Ashfield Lane A44 Barons Cross Road (East) 0 2 2.0  2 -171

0

A44 Barons Cross Road (West) Ginhall Lane 11 15 1.1  4

A44 Barons Cross Road (West) A44 Barons Cross Road (East) 765 655 4.1  -110

Ginhall Lane A44 Barons Cross Road (East) 23 25 0.4  2

Ginhall Lane A44 Barons Cross Road (West) 14 12 0.6  -2

A44 Barons Cross Road (East) A44 Barons Cross Road (West) 599 532 2.8  -67 Total

A44 Barons Cross Road (East) Ginhall Lane 7 13 1.9  6 -167

A44 Barons Cross Road (West) A44 Barons Cross Road (East) 517 502 0.7  -15

A44 Barons Cross Road (West) Westfield Walk 272 264 0.5  -8

A44 Barons Cross Road (East) Westfield Walk 29 27 0.4  -2

A44 Barons Cross Road (East) A44 Barons Cross Road (West) 527 463 2.9  -64

Westfield Walk A44 Barons Cross Road (West) 78 85 0.8  7 Total

Westfield Walk A44 Barons Cross Road (East) 11 18 1.8  7 -75

A44 Barons Cross Road Cursneh Road 251 198 3.5  -53

A44 Barons Cross Road West Street 55 48 1.0  -7

A44 Barons Cross Road Dishley Street 251 262 0.7  11

Cursneh Road West Street 8 8 0.0  0

Cursneh Road Dishley Street 196 178 1.3  -18

Cursneh Road A44 Barons Cross Road 224 240 1.1  16

Dishley Street A44 Barons Cross Road 196 250 3.6  54

Dishley Street Cursneh Road 129 110 1.7  -19 Total

Dishley Street West Street 6 6 0.0  0 -16

A44 Barons Cross Road / Ginhall Lane

A44 Barons Cross Road / Westfield Walk

A44 Barons Cross Road / Cursneh Road / West Street / Dishley Street

Cholstrey Road / A44 Barons Cross Road / A44 Monkland Road

A44 Barons Cross Road / Morrisons Access

R/209605 Leominster

AM Base 2009 08:00 to 09:00

TURN COUNT COMPARISONS

Vehicle Movement

A44 Barons Cross Road / Buckfield Road

A44 Barons Cross Road / Ropewalk Avenue

A44 Barons Cross Road / Ashfield Lane



0

Cursneh Road Green Lane 19 33 2.7  14

Cursneh Road New Street 307 272 2.1  -35

Cursneh Road Rainbow Street 1 2 0.8  1

Green Lane New Street 50 37 2.0  -13

Green Lane Rainbow Street 39 32 1.2  -7

Green Lane Cursneh Road 34 38 0.7  4

New Street Rainbow Street 77 77 0.0  0

New Street Cursneh Road 449 390 2.9  -59 Total

New Street Green Lane 26 23 0.6  -3 -98

New Street Broad Street 418 360 2.9  -58

Broad Street New Street 515 457 2.6  -58

High Street New Street 67 76 1.1  9 Total

High Street Broad Street 71 74 0.4  3 -104

Broad Street Bridge Street 152 161 0.7  9

Broad Street A44 Mill Street 287 264 1.4  -23

Bridge Street A44 Mill Street 154 126 2.4  -28

Bridge Street Broad Street 279 210 4.4  -69

A44 Mill Street Broad Street 288 233 3.4  -55 Total

A44 Mill Street Bridge Street 69 61 1.0  -8 -174

Dishley Street Westbury Street 401 382 1.0  -19

Dishley Street Ryelands Road 50 50 0.0  0

Westbury Street Ryelands Road 109 96 1.3  -13

Westbury Street Dishley Street 316 296 1.1  -20

Ryelands Road Dishley Street 74 72 0.2  -2 Total

Ryelands Road Westbury Street 293 201 5.9  -92 -146

Westbury Street High Street 276 241 2.2  -35

Westbury Street South Street 413 326 4.5  -87

High Street South Street 74 57 2.1  -17

High Street Westbury Street 143 126 1.5  -17

South Street Westbury Street 254 224 1.9  -30 Total

South Street High Street 96 68 3.1  -28 -214

Hospital Out Hospital In 12 19 1.8  7 Total

Hospital In Hospital Out 9 13 1.2  4 11

South Street (North) South Street (South) 322 268 3.1  -54

South Street (North) Churchill Avenue 23 25 0.4  2

South Street (South) Churchill Avenue 21 22 0.2  1

South Street (South) South Street (North) 269 209 3.9  -60

Churchill Avenue South Street (North) 44 40 0.6  -4 Total

Churchill Avenue South Street (South) 43 39 0.6  -4 -119

South Street Southern Avenue 147 139 0.7  -8

South Street B4361 Hereford Road 213 170 3.1  -43

Southern Avenue B4361 Hereford Road 15 18 0.7  3

Southern Avenue South Street 106 86 2.0  -20

B4361 Hereford Road South Street 185 138 3.7  -47 Total

B4361 Hereford Road Southern Avenue 51 38 1.9  -13 -128

New Street / Broad Street / High Street

South Street / Southern Avenue / B4361 Hereford Road

Broad Street / Bridge Street / A44 Mill Street

Dishley Street / Westbury Street / Ryelands Road

Westbury Street / High Street / South Street

Hospital In & Out

Cursneh Road / Green Lane / New Street / Rainbow Street

South Street / Churchill Avenue



Southern Avenue (West) Southern Avenue (North) 70 58 1.5  -12

Southern Avenue (West) Worchester Road 113 87 2.6  -26

Southern Avenue (West) Enterprise Park 10 15 1.4  5

Southern Avenue (West) Southern Avenue (West) 0 0 0.0  0

Southern Avenue (North) Worchester Road 151 143 0.7  -8

Southern Avenue (North) Enterprise Park 13 10 0.9  -3

Southern Avenue (North) Southern Avenue (West) 51 39 1.8  -12

Southern Avenue (North) Southern Avenue (North) 0 0 0.0  0

Worchester Road Enterprise Park 26 22 0.8  -4

Worchester Road Southern Avenue (West) 106 78 2.9  -28

Worchester Road Southern Avenue (North) 247 193 3.6  -54

Worchester Road Worchester Road 0 0 0.0  0

Enterprise Park Southern Avenue (West) 6 10 1.4  4

Enterprise Park Southern Avenue (North) 6 4 0.9  -2

Enterprise Park Worchester Road 6 3 1.4  -3 Total

Enterprise Park Enterprise Park 0 0 0.0  0 -143

Summary

GEH<5 98.2%

5<=GEH<=10 1.8%

10<GEH<=20 0.0%

GEH>20 0.0%

Flow Criteria 99.1%

The model validation of the base models involved a comparison between modelled and observed turning flows. 

The Design Manual for Roads and Bridges (DMRB) accepted method is the statistical measurement called GEH, 

and has been used as defined below. Comparisons have been made between the observed turning counts and the 

models equivalent flows as shown above. 

The DMRB  suggests that 85% of comparisons should have a GEH value of less than 5.

Southern Avenue / Worchester Road / Enterprise Park

Where VO = Observed traffic flow and VA = Assigned traffic flows



Survey Modelled Flow Absolute

From To Flows Flows GEH Criteria Difference

Cholstrey Road A44 Barons Cross Road 282 297 0.9 � 15

Cholstrey Road A44 Monkland Road 12 17 1.3 � 5

A44 Barons Cross Road A44 Monkland Road 164 185 1.6 � 21

A44 Barons Cross Road Cholstrey Road 185 209 1.7 � 24

A44 Monkland Road Cholstrey Road 12 13 0.3 � 1 Total

A44 Monkland Road A44 Barons Cross Road 267 263 0.2 � -4 62

A44 Barons Cross Road (West) A44 Barons Cross Road (East) 423 448 1.2 � 25

A44 Barons Cross Road (West) Morrisons Access 126 111 1.4 � -15

A44 Barons Cross Road (East) Morrisons Access 178 175 0.2 � -3

A44 Barons Cross Road (East) A44 Barons Cross Road (West) 244 324 4.7 � 80

Morrisons Access A44 Barons Cross Road (West) 108 71 3.9 � -37 Total

Morrisons Access A44 Barons Cross Road (East) 156 123 2.8 � -33 17

A44 Barons Cross Road (West) Buckfield Road 7 7 0.0 � 0

A44 Barons Cross Road (West) A44 Barons Cross Road (East) 547 564 0.7 � 17

Buckfield Road A44 Barons Cross Road (East) 101 148 4.2 � 47

Buckfield Road A44 Barons Cross Road (West) 7 4 1.3 � -3

A44 Barons Cross Road (East) A44 Barons Cross Road (West) 498 494 0.2 � -4 Total

A44 Barons Cross Road (East) Buckfield Road 49 68 2.5 � 19 76

A44 Barons Cross Road (West) A44 Barons Cross Road (East) 647 711 2.5 � 64

A44 Barons Cross Road (West) Ropewalk Avenue 1 1 0.0 � 0

A44 Barons Cross Road (East) Ropewalk Avenue 2 4 1.2 � 2

A44 Barons Cross Road (East) A44 Barons Cross Road (West) 545 556 0.5 � 11

Ropewalk Avenue A44 Barons Cross Road (West) 2 2 0.0 � 0 Total

Ropewalk Avenue A44 Barons Cross Road (East) 4 11 2.6 � 7 84

A44 Barons Cross Road (West) A44 Barons Cross Road (East) 651 721 2.7 � 70

A44 Barons Cross Road (West) Ashfield Lane 0 0 0.0 � 0

A44 Barons Cross Road (East) Ashfield Lane 0 0 0.0 � 0

A44 Barons Cross Road (East) A44 Barons Cross Road (West) 548 561 0.6 � 13

Ashfield Lane A44 Barons Cross Road (West) 1 1 0.0 � 0 Total

Ashfield Lane A44 Barons Cross Road (East) 0 2 2.0 � 2 85

A44 Barons Cross Road (West) Ginhall Lane 16 15 0.3 � -1

A44 Barons Cross Road (West) A44 Barons Cross Road (East) 635 706 2.7 � 71

Ginhall Lane A44 Barons Cross Road (East) 20 26 1.3 � 6

Ginhall Lane A44 Barons Cross Road (West) 13 11 0.6 � -2

A44 Barons Cross Road (East) A44 Barons Cross Road (West) 535 550 0.6 � 15 Total

A44 Barons Cross Road (East) Ginhall Lane 4 15 3.6 � 11 100

A44 Barons Cross Road (West) A44 Barons Cross Road (East) 506 559 2.3 � 53

A44 Barons Cross Road (West) Westfield Walk 145 172 2.1 � 27

A44 Barons Cross Road (East) Westfield Walk 26 33 1.3 � 7

A44 Barons Cross Road (East) A44 Barons Cross Road (West) 442 448 0.3 � 6

Westfield Walk A44 Barons Cross Road (West) 99 78 2.2 � -21 Total

Westfield Walk A44 Barons Cross Road (East) 11 17 1.6 � 6 78

A44 Barons Cross Road Cursneh Road 258 240 1.1 � -18

A44 Barons Cross Road West Street 98 107 0.9 � 9

A44 Barons Cross Road Dishley Street 213 230 1.1 � 17

Cursneh Road West Street 7 12 1.6 � 5

Cursneh Road Dishley Street 166 178 0.9 � 12

Cursneh Road A44 Barons Cross Road 238 272 2.1 � 34

Dishley Street A44 Barons Cross Road 207 249 2.8 � 42

Dishley Street Cursneh Road 131 139 0.7 � 8 Total

Dishley Street West Street 19 17 0.5 � -2 107

A44 Barons Cross Road / Ginhall Lane

A44 Barons Cross Road / Westfield Walk

A44 Barons Cross Road / Cursneh Road / West Street / Dishley Street

Cholstrey Road / A44 Barons Cross Road / A44 Monkland Road

A44 Barons Cross Road / Morrisons Access

R/209605 Leominster

AM Base 2009 09:00 to 10:00

TURN COUNT COMPARISONS

Vehicle Movement

A44 Barons Cross Road / Buckfield Road

A44 Barons Cross Road / Ropewalk Avenue

A44 Barons Cross Road / Ashfield Lane



Cursneh Road Green Lane 30 38 1.4 � 8

Cursneh Road New Street 268 340 4.1 � 72

Cursneh Road Rainbow Street 0 2 2.0 � 2

Green Lane New Street 31 33 0.4 � 2

Green Lane Rainbow Street 41 32 1.5 � -9

Green Lane Cursneh Road 23 38 2.7 � 15

New Street Rainbow Street 79 78 0.1 � -1

New Street Cursneh Road 308 423 6.0 ���� 115 Total

New Street Green Lane 15 21 1.4 � 6 210

New Street Broad Street 403 435 1.6 � 32

Broad Street New Street 458 480 1.0 � 22

High Street New Street 105 78 2.8 � -27 Total

High Street Broad Street 112 78 3.5 � -34 -7

Broad Street Bridge Street 186 204 1.3 � 18

Broad Street A44 Mill Street 279 300 1.2 � 21

Bridge Street A44 Mill Street 84 124 3.9 � 40

Bridge Street Broad Street 205 215 0.7 � 10

A44 Mill Street Broad Street 299 248 3.1 � -51 Total

A44 Mill Street Bridge Street 72 59 1.6 � -13 25

Dishley Street Westbury Street 309 357 2.6 � 48

Dishley Street Ryelands Road 54 47 1.0 � -7

Westbury Street Ryelands Road 128 106 2.0 � -22

Westbury Street Dishley Street 272 326 3.1 � 54

Ryelands Road Dishley Street 88 83 0.5 � -5 Total

Ryelands Road Westbury Street 186 199 0.9 � 13 81

Westbury Street High Street 240 230 0.7 � -10

Westbury Street South Street 247 313 3.9 � 66

High Street South Street 68 51 2.2 � -17

High Street Westbury Street 181 140 3.2 � -41

South Street Westbury Street 230 244 0.9 � 14 Total

South Street High Street 99 65 3.8 � -34 -22

Hospital Out Hospital In 13 18 1.3 � 5 Total

Hospital In Hospital Out 9 14 1.5 � 5 10

South Street (North) South Street (South) 249 259 0.6 � 10

South Street (North) Churchill Avenue 13 22 2.2 � 9

South Street (South) Churchill Avenue 17 22 1.1 � 5

South Street (South) South Street (North) 210 226 1.1 � 16

Churchill Avenue South Street (North) 29 38 1.6 � 9 Total

Churchill Avenue South Street (South) 25 39 2.5 � 14 63

South Street Southern Avenue 105 127 2.0 � 22

South Street B4361 Hereford Road 170 172 0.2 � 2

Southern Avenue B4361 Hereford Road 25 16 2.0 � -9

Southern Avenue South Street 75 96 2.3 � 21

B4361 Hereford Road South Street 143 144 0.1 � 1 Total

B4361 Hereford Road Southern Avenue 36 41 0.8 � 5 42

New Street / Broad Street / High Street

South Street / Southern Avenue / B4361 Hereford Road

Broad Street / Bridge Street / A44 Mill Street

Dishley Street / Westbury Street / Ryelands Road

Westbury Street / High Street / South Street

Hospital In & Out

Cursneh Road / Green Lane / New Street / Rainbow Street

South Street / Churchill Avenue



Southern Avenue (West) Southern Avenue (North) 65 56 1.2 � -9

Southern Avenue (West) Worchester Road 67 87 2.3 � 20

Southern Avenue (West) Enterprise Park 5 16 3.4 � 11

Southern Avenue (West) Southern Avenue (West) 0 0 0.0 � 0

Southern Avenue (North) Worchester Road 115 143 2.5 � 28

Southern Avenue (North) Enterprise Park 12 13 0.3 � 1

Southern Avenue (North) Southern Avenue (West) 34 46 1.9 � 12

Southern Avenue (North) Southern Avenue (North) 0 0 0.0 � 0

Worchester Road Enterprise Park 19 23 0.9 � 4

Worchester Road Southern Avenue (West) 68 81 1.5 � 13

Worchester Road Southern Avenue (North) 194 201 0.5 � 7

Worchester Road Worchester Road 0 0 0.0 � 0

Enterprise Park Southern Avenue (West) 2 11 3.5 � 9

Enterprise Park Southern Avenue (North) 7 4 1.3 � -3

Enterprise Park Worchester Road 6 4 0.9 � -2 Total

Enterprise Park Enterprise Park 0 0 0.0 � 0 91

Summary

GEH<5 99.1%

5<=GEH<=10 0.9%

10<GEH<=20 0.0%

GEH>20 0.0%

Flow Criteria 99.1%

The model validation of the base models involved a comparison between modelled and observed turning flows. 

The Design Manual for Roads and Bridges (DMRB) accepted method is the statistical measurement called GEH, 

and has been used as defined below. Comparisons have been made between the observed turning counts and the 

models equivalent flows as shown above. 

The DMRB  suggests that 85% of comparisons should have a GEH value of less than 5.

Southern Avenue / Worchester Road / Enterprise Park

Where VO = Observed traffic flow and VA = Assigned traffic flows



Survey Modelled Flow Absolute

From To Flows Flows GEH Criteria Difference

Cholstrey Road A44 Barons Cross Road 834 821 0.5 � -13

Cholstrey Road A44 Monkland Road 52 52 0.0 � 0

A44 Barons Cross Road A44 Monkland Road 468 487 0.9 � 19

A44 Barons Cross Road Cholstrey Road 513 547 1.5 � 34

A44 Monkland Road Cholstrey Road 38 36 0.3 � -2 Total

A44 Monkland Road A44 Barons Cross Road 770 733 1.3 � -37 1

A44 Barons Cross Road (West) A44 Barons Cross Road (East) 1298 1209 2.5 � -89

A44 Barons Cross Road (West) Morrisons Access 309 342 1.8 � 33

A44 Barons Cross Road (East) Morrisons Access 386 459 3.6 � 73

A44 Barons Cross Road (East) A44 Barons Cross Road (West) 751 825 2.6 � 74

Morrisons Access A44 Barons Cross Road (West) 231 210 1.4 � -21 Total

Morrisons Access A44 Barons Cross Road (East) 307 335 1.6 � 28 98

A44 Barons Cross Road (West) Buckfield Road 16 23 1.6 � 7

A44 Barons Cross Road (West) A44 Barons Cross Road (East) 1560 1521 1.0 � -39

Buckfield Road A44 Barons Cross Road (East) 381 393 0.6 � 12

Buckfield Road A44 Barons Cross Road (West) 14 11 0.8 � -3

A44 Barons Cross Road (East) A44 Barons Cross Road (West) 1382 1275 2.9 � -107 Total

A44 Barons Cross Road (East) Buckfield Road 127 170 3.5 � 43 -87

A44 Barons Cross Road (West) A44 Barons Cross Road (East) 1939 1909 0.7 � -30

A44 Barons Cross Road (West) Ropewalk Avenue 2 4 1.2 � 2

A44 Barons Cross Road (East) Ropewalk Avenue 3 8 2.1 � 5

A44 Barons Cross Road (East) A44 Barons Cross Road (West) 1503 1440 1.6 � -63

Ropewalk Avenue A44 Barons Cross Road (West) 6 5 0.4 � -1 Total

Ropewalk Avenue A44 Barons Cross Road (East) 13 27 3.1 � 14 -73

A44 Barons Cross Road (West) A44 Barons Cross Road (East) 1954 1931 0.5 � -23

A44 Barons Cross Road (West) Ashfield Lane 0 0 0.0 � 0

A44 Barons Cross Road (East) Ashfield Lane 0 0 0.0 � 0

A44 Barons Cross Road (East) A44 Barons Cross Road (West) 1508 1445 1.6 � -63

Ashfield Lane A44 Barons Cross Road (West) 1 3 1.4 � 2 Total

Ashfield Lane A44 Barons Cross Road (East) 1 4 1.9 � 3 -81

A44 Barons Cross Road (West) Ginhall Lane 31 45 2.3 � 14

A44 Barons Cross Road (West) A44 Barons Cross Road (East) 1924 1885 0.9 � -39

Ginhall Lane A44 Barons Cross Road (East) 51 69 2.3 � 18

Ginhall Lane A44 Barons Cross Road (West) 31 36 0.9 � 5

A44 Barons Cross Road (East) A44 Barons Cross Road (West) 1477 1408 1.8 � -69 Total

A44 Barons Cross Road (East) Ginhall Lane 21 33 2.3 � 12 -59

A44 Barons Cross Road (West) A44 Barons Cross Road (East) 1456 1441 0.4 � -15

A44 Barons Cross Road (West) Westfield Walk 519 501 0.8 � -18

A44 Barons Cross Road (East) Westfield Walk 71 74 0.4 � 3

A44 Barons Cross Road (East) A44 Barons Cross Road (West) 1273 1200 2.1 � -73

Westfield Walk A44 Barons Cross Road (West) 229 245 1.0 � 16 Total

Westfield Walk A44 Barons Cross Road (East) 33 47 2.2 � 14 -73

A44 Barons Cross Road Cursneh Road 677 571 4.2 � -106

A44 Barons Cross Road West Street 178 182 0.3 � 4

A44 Barons Cross Road Dishley Street 685 723 1.4 � 38

Cursneh Road West Street 15 20 1.2 � 5

Cursneh Road Dishley Street 452 443 0.4 � -9

Cursneh Road A44 Barons Cross Road 608 644 1.4 � 36

Dishley Street A44 Barons Cross Road 524 630 4.4 � 106

Dishley Street Cursneh Road 326 309 1.0 � -17 Total

Dishley Street West Street 26 25 0.2 � -1 56

Cholstrey Road / A44 Barons Cross Road / A44 Monkland Road

A44 Barons Cross Road / Morrisons Access

R/209605 Leominster

AM Base 2009 07:00 to 10:00

TURN COUNT COMPARISONS

Vehicle Movement

A44 Barons Cross Road / Buckfield Road

A44 Barons Cross Road / Ropewalk Avenue

A44 Barons Cross Road / Ashfield Lane

A44 Barons Cross Road / Ginhall Lane

A44 Barons Cross Road / Westfield Walk

A44 Barons Cross Road / Cursneh Road / West Street / Dishley Street



Cursneh Road Green Lane 59 94 4.0 � 35

Cursneh Road New Street 747 783 1.3 � 36

Cursneh Road Rainbow Street 1 4 1.9 � 3

Green Lane New Street 103 105 0.2 � 2

Green Lane Rainbow Street 99 94 0.5 � -5

Green Lane Cursneh Road 83 96 1.4 � 13

New Street Rainbow Street 204 237 2.2 � 33

New Street Cursneh Road 1029 1016 0.4 � -13 Total

New Street Green Lane 56 65 1.2 � 9 113

New Street Broad Street 1059 1057 0.1 � -2

Broad Street New Street 1221 1235 0.4 � 14

High Street New Street 199 198 0.1 � -1 Total

High Street Broad Street 219 220 0.1 � 1 12

Broad Street Bridge Street 414 491 3.6 � 77

Broad Street A44 Mill Street 756 767 0.4 � 11

Bridge Street A44 Mill Street 369 370 0.1 � 1

Bridge Street Broad Street 598 574 1.0 � -24

A44 Mill Street Broad Street 717 640 3.0 � -77 Total

A44 Mill Street Bridge Street 174 180 0.5 � 6 -6

Dishley Street Westbury Street 1003 1019 0.5 � 16

Dishley Street Ryelands Road 118 133 1.3 � 15

Westbury Street Ryelands Road 286 301 0.9 � 15

Westbury Street Dishley Street 772 779 0.3 � 7

Ryelands Road Dishley Street 196 194 0.1 � -2 Total

Ryelands Road Westbury Street 630 600 1.2 � -30 21

Westbury Street High Street 672 677 0.2 � 5

Westbury Street South Street 931 900 1.0 � -31

High Street South Street 167 165 0.2 � -2

High Street Westbury Street 383 367 0.8 � -16

South Street Westbury Street 583 598 0.6 � 15 Total

South Street High Street 215 201 1.0 � -14 -43

Hospital Out Hospital In 30 49 3.0 � 19 Total

Hospital In Hospital Out 22 34 2.3 � 12 31

South Street (North) South Street (South) 828 752 2.7 � -76

South Street (North) Churchill Avenue 41 67 3.5 � 26

South Street (South) Churchill Avenue 50 65 2.0 � 15

South Street (South) South Street (North) 619 580 1.6 � -39

Churchill Avenue South Street (North) 85 103 1.9 � 18 Total

Churchill Avenue South Street (South) 96 118 2.1 � 22 -34

South Street Southern Avenue 344 380 1.9 � 36

South Street B4361 Hereford Road 583 493 3.9 � -90

Southern Avenue B4361 Hereford Road 57 52 0.7 � -5

Southern Avenue South Street 217 234 1.1 � 17

B4361 Hereford Road South Street 444 389 2.7 � -55 Total

B4361 Hereford Road Southern Avenue 125 116 0.8 � -9 -106

South Street / Churchill Avenue

Cursneh Road / Green Lane / New Street / Rainbow Street

New Street / Broad Street / High Street

South Street / Southern Avenue / B4361 Hereford Road

Broad Street / Bridge Street / A44 Mill Street

Dishley Street / Westbury Street / Ryelands Road

Westbury Street / High Street / South Street

Hospital In & Out



Southern Avenue (West) Southern Avenue (North) 164 166 0.2 � 2

Southern Avenue (West) Worchester Road 267 248 1.2 � -19

Southern Avenue (West) Enterprise Park 19 41 4.0 � 22

Southern Avenue (West) Southern Avenue (West) 0 0 0.0 � 0

Southern Avenue (North) Worchester Road 421 425 0.2 � 4

Southern Avenue (North) Enterprise Park 34 35 0.2 � 1

Southern Avenue (North) Southern Avenue (West) 112 112 0.0 � 0

Southern Avenue (North) Southern Avenue (North) 0 0 0.0 � 0

Worchester Road Enterprise Park 62 66 0.5 � 4

Worchester Road Southern Avenue (West) 222 221 0.1 � -1

Worchester Road Southern Avenue (North) 587 584 0.1 � -3

Worchester Road Worchester Road 0 0 0.0 � 0

Enterprise Park Southern Avenue (West) 8 26 4.4 � 18

Enterprise Park Southern Avenue (North) 13 12 0.3 � -1

Enterprise Park Worchester Road 12 11 0.3 � -1 Total

Enterprise Park Enterprise Park 0 0 0.0 � 0 26

Summary

GEH<5 100.0%

5<=GEH<=10 0.0%

10<GEH<=20 0.0%

GEH>20 0.0%

Flow Criteria 100.0%

The model validation of the base models involved a comparison between modelled and observed turning flows. 

The Design Manual for Roads and Bridges (DMRB) accepted method is the statistical measurement called GEH, 

and has been used as defined below. Comparisons have been made between the observed turning counts and the 

models equivalent flows as shown above. 

The DMRB  suggests that 85% of comparisons should have a GEH value of less than 5.

Southern Avenue / Worchester Road / Enterprise Park

Where VO = Observed traffic flow and VA = Assigned traffic flows



Survey Modelled Flow Absolute

From To Flows Flows GEH Criteria Difference

Cholstrey Road A44 Barons Cross Road 195 215 1.4 � 20

Cholstrey Road A44 Monkland Road 15 13 0.5 � -2

A44 Barons Cross Road A44 Monkland Road 274 248 1.6 � -26

A44 Barons Cross Road Cholstrey Road 302 304 0.1 � 2

A44 Monkland Road Cholstrey Road 23 23 0.0 � 0 Total

A44 Monkland Road A44 Barons Cross Road 244 226 1.2 � -18 -24

A44 Barons Cross Road (West) A44 Barons Cross Road (East) 346 344 0.1 � -2

A44 Barons Cross Road (West) Morrisons Access 93 98 0.5 � 5

A44 Barons Cross Road (East) Morrisons Access 251 256 0.3 � 5

A44 Barons Cross Road (East) A44 Barons Cross Road (West) 364 372 0.4 � 8

Morrisons Access A44 Barons Cross Road (West) 214 180 2.4 � -34 Total

Morrisons Access A44 Barons Cross Road (East) 162 209 3.5 � 47 29

A44 Barons Cross Road (West) Buckfield Road 8 8 0.0 � 0

A44 Barons Cross Road (West) A44 Barons Cross Road (East) 627 546 3.3 � -81

Buckfield Road A44 Barons Cross Road (East) 85 107 2.2 � 22

Buckfield Road A44 Barons Cross Road (West) 12 7 1.6 � -5

A44 Barons Cross Road (East) A44 Barons Cross Road (West) 701 622 3.1 � -79 Total

A44 Barons Cross Road (East) Buckfield Road 93 126 3.2 � 33 -110

A44 Barons Cross Road (West) A44 Barons Cross Road (East) 712 653 2.3 � -59

A44 Barons Cross Road (West) Ropewalk Avenue 0 1 1.4 � 1

A44 Barons Cross Road (East) Ropewalk Avenue 8 8 0.0 � 0

A44 Barons Cross Road (East) A44 Barons Cross Road (West) 792 745 1.7 � -47

Ropewalk Avenue A44 Barons Cross Road (West) 2 3 0.6 � 1 Total

Ropewalk Avenue A44 Barons Cross Road (East) 3 6 1.4 � 3 -101

A44 Barons Cross Road (West) A44 Barons Cross Road (East) 714 659 2.1 � -55

A44 Barons Cross Road (West) Ashfield Lane 0 0 0.0 � 0

A44 Barons Cross Road (East) Ashfield Lane 1 5 2.3 � 4

A44 Barons Cross Road (East) A44 Barons Cross Road (West) 802 754 1.7 � -48

Ashfield Lane A44 Barons Cross Road (West) 0 0 0.0 � 0 Total

Ashfield Lane A44 Barons Cross Road (East) 1 4 1.9 � 3 -96

A44 Barons Cross Road (West) Ginhall Lane 28 26 0.4 � -2

A44 Barons Cross Road (West) A44 Barons Cross Road (East) 687 637 1.9 � -50

Ginhall Lane A44 Barons Cross Road (East) 30 27 0.6 � -3

Ginhall Lane A44 Barons Cross Road (West) 18 28 2.1 � 10

A44 Barons Cross Road (East) A44 Barons Cross Road (West) 785 730 2.0 � -55 Total

A44 Barons Cross Road (East) Ginhall Lane 27 20 1.4 � -7 -107

A44 Barons Cross Road (West) A44 Barons Cross Road (East) 583 518 2.8 � -65

A44 Barons Cross Road (West) Westfield Walk 136 145 0.8 � 9

A44 Barons Cross Road (East) Westfield Walk 25 20 1.1 � -5

A44 Barons Cross Road (East) A44 Barons Cross Road (West) 673 608 2.6 � -65

Westfield Walk A44 Barons Cross Road (West) 137 144 0.6 � 7 Total

Westfield Walk A44 Barons Cross Road (East) 15 20 1.2 � 5 -114

A44 Barons Cross Road Cursneh Road 258 286 1.7 � 28

A44 Barons Cross Road West Street 51 52 0.1 � 1

A44 Barons Cross Road Dishley Street 182 202 1.4 � 20

Cursneh Road West Street 9 11 0.6 � 2

Cursneh Road Dishley Street 160 151 0.7 � -9

Cursneh Road A44 Barons Cross Road 308 306 0.1 � -2

Dishley Street A44 Barons Cross Road 322 326 0.2 � 4

Dishley Street Cursneh Road 168 159 0.7 � -9 Total

Dishley Street West Street 9 6 1.1 � -3 32

A44 Barons Cross Road / Ginhall Lane

A44 Barons Cross Road / Westfield Walk

A44 Barons Cross Road / Cursneh Road / West Street / Dishley Street

Cholstrey Road / A44 Barons Cross Road / A44 Monkland Road

A44 Barons Cross Road / Morrisons Access

R/209605 Leominster

PM Base 2009 16:00 to17:00

TURN COUNT COMPARISONS

Vehicle Movement

A44 Barons Cross Road / Buckfield Road

A44 Barons Cross Road / Ropewalk Avenue

A44 Barons Cross Road / Ashfield Lane



Cursneh Road Green Lane 55 55 0.0 � 0

Cursneh Road New Street 371 385 0.7 � 14

Cursneh Road Rainbow Street 0 4 2.8 � 4

Green Lane New Street 36 32 0.7 � -4

Green Lane Rainbow Street 15 18 0.7 � 3

Green Lane Cursneh Road 28 32 0.7 � 4

New Street Rainbow Street 95 84 1.2 � -11

New Street Cursneh Road 432 437 0.2 � 5 Total

New Street Green Lane 33 29 0.7 � -4 11

New Street Broad Street 357 397 2.1 � 40

Broad Street New Street 404 449 2.2 � 45

High Street New Street 119 117 0.2 � -2 Total

High Street Broad Street 88 89 0.1 � 1 84

Broad Street Bridge Street 264 262 0.1 � -2

Broad Street A44 Mill Street 326 287 2.2 � -39

Bridge Street A44 Mill Street 91 97 0.6 � 6

Bridge Street Broad Street 208 191 1.2 � -17

A44 Mill Street Broad Street 283 255 1.7 � -28 Total

A44 Mill Street Bridge Street 163 153 0.8 � -10 -90

Dishley Street Westbury Street 254 287 2.0 � 33

Dishley Street Ryelands Road 80 63 2.0 � -17

Westbury Street Ryelands Road 200 186 1.0 � -14

Westbury Street Dishley Street 416 413 0.1 � -3

Ryelands Road Dishley Street 80 87 0.8 � 7 Total

Ryelands Road Westbury Street 154 149 0.4 � -5 1

Westbury Street High Street 176 201 1.8 � 25

Westbury Street South Street 238 243 0.3 � 5

High Street South Street 76 62 1.7 � -14

High Street Westbury Street 291 268 1.4 � -23

South Street Westbury Street 327 327 0.0 � 0 Total

South Street High Street 69 74 0.6 � 5 -2

Hospital Out Hospital In 9 7 0.7 � -2 Total

Hospital In Hospital Out 14 10 1.2 � -4 -6

South Street (North) South Street (South) 223 206 1.2 � -17

South Street (North) Churchill Avenue 32 25 1.3 � -7

South Street (South) Churchill Avenue 44 57 1.8 � 13

South Street (South) South Street (North) 338 321 0.9 � -17

Churchill Avenue South Street (North) 26 31 0.9 � 5 Total

Churchill Avenue South Street (South) 11 17 1.6 � 6 -17

South Street Southern Avenue 80 70 1.2 � -10

South Street B4361 Hereford Road 161 147 1.1 � -14

Southern Avenue B4361 Hereford Road 35 40 0.8 � 5

Southern Avenue South Street 157 146 0.9 � -11

B4361 Hereford Road South Street 243 234 0.6 � -9 Total

B4361 Hereford Road Southern Avenue 25 16 2.0 � -9 -48

New Street / Broad Street / High Street

South Street / Southern Avenue / B4361 Hereford Road

Broad Street / Bridge Street / A44 Mill Street

Dishley Street / Westbury Street / Ryelands Road

Westbury Street / High Street / South Street

Hospital In & Out

Cursneh Road / Green Lane / New Street / Rainbow Street

South Street / Churchill Avenue



Southern Avenue (West) Southern Avenue (North) 45 34 1.8 � -11

Southern Avenue (West) Worchester Road 62 64 0.3 � 2

Southern Avenue (West) Enterprise Park 2 5 1.6 � 3

Southern Avenue (West) Southern Avenue (West) 0 0 0.0 � 0

Southern Avenue (North) Worchester Road 169 191 1.6 � 22

Southern Avenue (North) Enterprise Park 5 3 1.0 � -2

Southern Avenue (North) Southern Avenue (West) 48 35 2.0 � -13

Southern Avenue (North) Southern Avenue (North) 0 0 0.0 � 0

Worchester Road Enterprise Park 12 7 1.6 � -5

Worchester Road Southern Avenue (West) 130 130 0.0 � 0

Worchester Road Southern Avenue (North) 201 182 1.4 � -19

Worchester Road Worchester Road 0 0 0.0 � 0

Enterprise Park Southern Avenue (West) 10 9 0.3 � -1

Enterprise Park Southern Avenue (North) 16 13 0.8 � -3

Enterprise Park Worchester Road 25 21 0.8 � -4 Total

Enterprise Park Enterprise Park 0 0 0.0 � 0 -31

Summary

GEH<5 100.0%

5<=GEH<=10 0.0%

10<GEH<=20 0.0%

GEH>20 0.0%

Flow Criteria 100.0%

The model validation of the base models involved a comparison between modelled and observed turning flows. 

The Design Manual for Roads and Bridges (DMRB) accepted method is the statistical measurement called GEH, 

and has been used as defined below. Comparisons have been made between the observed turning counts and the 

models equivalent flows as shown above. 

The DMRB  suggests that 85% of comparisons should have a GEH value of less than 5.

Southern Avenue / Worchester Road / Enterprise Park

Where VO = Observed traffic flow and VA = Assigned traffic flows



Survey Modelled Flow Absolute

From To Flows Flows GEH Criteria Difference

Cholstrey Road A44 Barons Cross Road 254 229 1.6 � -25

Cholstrey Road A44 Monkland Road 15 12 0.8 � -3

A44 Barons Cross Road A44 Monkland Road 278 271 0.4 � -7

A44 Barons Cross Road Cholstrey Road 357 338 1.0 � -19

A44 Monkland Road Cholstrey Road 25 21 0.8 � -4 Total

A44 Monkland Road A44 Barons Cross Road 235 239 0.3 � 4 -54

A44 Barons Cross Road (West) A44 Barons Cross Road (East) 377 369 0.4 � -8

A44 Barons Cross Road (West) Morrisons Access 114 98 1.6 � -16

A44 Barons Cross Road (East) Morrisons Access 253 279 1.6 � 26

A44 Barons Cross Road (East) A44 Barons Cross Road (West) 426 425 0.0 � -1

Morrisons Access A44 Barons Cross Road (West) 208 184 1.7 � -24 Total

Morrisons Access A44 Barons Cross Road (East) 185 211 1.8 � 26 3

A44 Barons Cross Road (West) Buckfield Road 10 6 1.4 � -4

A44 Barons Cross Road (West) A44 Barons Cross Road (East) 613 573 1.6 � -40

Buckfield Road A44 Barons Cross Road (East) 101 108 0.7 � 7

Buckfield Road A44 Barons Cross Road (West) 5 7 0.8 � 2

A44 Barons Cross Road (East) A44 Barons Cross Road (West) 789 693 3.5 � -96 Total

A44 Barons Cross Road (East) Buckfield Road 175 143 2.5 � -32 -163

A44 Barons Cross Road (West) A44 Barons Cross Road (East) 714 675 1.5 � -39

A44 Barons Cross Road (West) Ropewalk Avenue 0 1 1.4 � 1

A44 Barons Cross Road (East) Ropewalk Avenue 4 7 1.3 � 3

A44 Barons Cross Road (East) A44 Barons Cross Road (West) 963 833 4.3 � -130

Ropewalk Avenue A44 Barons Cross Road (West) 1 3 1.4 � 2 Total

Ropewalk Avenue A44 Barons Cross Road (East) 1 7 3.0 � 6 -157

A44 Barons Cross Road (West) A44 Barons Cross Road (East) 715 685 1.1 � -30

A44 Barons Cross Road (West) Ashfield Lane 0 0 0.0 � 0

A44 Barons Cross Road (East) Ashfield Lane 1 5 2.3 � 4

A44 Barons Cross Road (East) A44 Barons Cross Road (West) 964 842 4.1 � -122

Ashfield Lane A44 Barons Cross Road (West) 0 0 0.0 � 0 Total

Ashfield Lane A44 Barons Cross Road (East) 0 4 2.8 � 4 -144

A44 Barons Cross Road (West) Ginhall Lane 23 23 0.0 � 0

A44 Barons Cross Road (West) A44 Barons Cross Road (East) 692 667 1.0 � -25

Ginhall Lane A44 Barons Cross Road (East) 27 31 0.7 � 4

Ginhall Lane A44 Barons Cross Road (West) 36 31 0.9 � -5

A44 Barons Cross Road (East) A44 Barons Cross Road (West) 929 817 3.8 � -112 Total

A44 Barons Cross Road (East) Ginhall Lane 20 21 0.2 � 1 -137

A44 Barons Cross Road (West) A44 Barons Cross Road (East) 563 561 0.1 � -2

A44 Barons Cross Road (West) Westfield Walk 154 142 1.0 � -12

A44 Barons Cross Road (East) Westfield Walk 28 27 0.2 � -1

A44 Barons Cross Road (East) A44 Barons Cross Road (West) 775 691 3.1 � -84

Westfield Walk A44 Barons Cross Road (West) 171 147 1.9 � -24 Total

Westfield Walk A44 Barons Cross Road (East) 19 21 0.4 � 2 -121

A44 Barons Cross Road Cursneh Road 282 302 1.2 � 20

A44 Barons Cross Road West Street 37 41 0.6 � 4

A44 Barons Cross Road Dishley Street 214 231 1.1 � 17

Cursneh Road West Street 5 3 1.0 � -2

Cursneh Road Dishley Street 183 163 1.5 � -20

Cursneh Road A44 Barons Cross Road 359 363 0.2 � 4

Dishley Street A44 Barons Cross Road 344 355 0.6 � 11

Dishley Street Cursneh Road 156 159 0.2 � 3 Total

Dishley Street West Street 6 7 0.4 � 1 38

A44 Barons Cross Road / Ginhall Lane

A44 Barons Cross Road / Westfield Walk

A44 Barons Cross Road / Cursneh Road / West Street / Dishley Street

Cholstrey Road / A44 Barons Cross Road / A44 Monkland Road

A44 Barons Cross Road / Morrisons Access

R/209605 Leominster

PM Base 2009 17:00 to 18:00

TURN COUNT COMPARISONS

Vehicle Movement

A44 Barons Cross Road / Buckfield Road

A44 Barons Cross Road / Ropewalk Avenue

A44 Barons Cross Road / Ashfield Lane



Cursneh Road Green Lane 51 57 0.8 � 6

Cursneh Road New Street 345 401 2.9 � 56

Cursneh Road Rainbow Street 1 3 1.4 � 2

Green Lane New Street 39 33 1.0 � -6

Green Lane Rainbow Street 12 16 1.1 � 4

Green Lane Cursneh Road 22 33 2.1 � 11

New Street Rainbow Street 82 81 0.1 � -1

New Street Cursneh Road 484 495 0.5 � 11 Total

New Street Green Lane 39 29 1.7 � -10 73

New Street Broad Street 437 414 1.1 � -23

Broad Street New Street 523 483 1.8 � -40

High Street New Street 115 133 1.6 � 18 Total

High Street Broad Street 132 93 3.7 � -39 -84

Broad Street Bridge Street 286 274 0.7 � -12

Broad Street A44 Mill Street 352 297 3.1 � -55

Bridge Street A44 Mill Street 106 92 1.4 � -14

Bridge Street Broad Street 196 213 1.2 � 17

A44 Mill Street Broad Street 256 267 0.7 � 11 Total

A44 Mill Street Bridge Street 177 156 1.6 � -21 -74

Dishley Street Westbury Street 342 313 1.6 � -29

Dishley Street Ryelands Road 62 74 1.5 � 12

Westbury Street Ryelands Road 240 178 4.3 � -62

Westbury Street Dishley Street 414 427 0.6 � 13

Ryelands Road Dishley Street 81 91 1.1 � 10 Total

Ryelands Road Westbury Street 169 142 2.2 � -27 -83

Westbury Street High Street 248 205 2.9 � -43

Westbury Street South Street 279 259 1.2 � -20

High Street South Street 71 63 1.0 � -8

High Street Westbury Street 262 258 0.2 � -4

South Street Westbury Street 388 340 2.5 � -48 Total

South Street High Street 87 67 2.3 � -20 -143

Hospital Out Hospital In 5 9 1.5 � 4 Total

Hospital In Hospital Out 10 14 1.2 � 4 8

South Street (North) South Street (South) 207 214 0.5 � 7

South Street (North) Churchill Avenue 26 29 0.6 � 3

South Street (South) Churchill Avenue 99 53 5.3 ���� -46

South Street (South) South Street (North) 346 322 1.3 � -24

Churchill Avenue South Street (North) 39 34 0.8 � -5 Total

Churchill Avenue South Street (South) 25 21 0.8 � -4 -69

South Street Southern Avenue 71 75 0.5 � 4

South Street B4361 Hereford Road 155 151 0.3 � -4

Southern Avenue B4361 Hereford Road 62 44 2.5 � -18

Southern Avenue South Street 177 150 2.1 � -27

B4361 Hereford Road South Street 253 231 1.4 � -22 Total

B4361 Hereford Road Southern Avenue 16 14 0.5 � -2 -69

New Street / Broad Street / High Street

South Street / Southern Avenue / B4361 Hereford Road

Broad Street / Bridge Street / A44 Mill Street

Dishley Street / Westbury Street / Ryelands Road

Westbury Street / High Street / South Street

Hospital In & Out

Cursneh Road / Green Lane / New Street / Rainbow Street

South Street / Churchill Avenue



Southern Avenue (West) Southern Avenue (North) 27 35 1.4 � 8

Southern Avenue (West) Worchester Road 95 68 3.0 � -27

Southern Avenue (West) Enterprise Park 4 7 1.3 � 3

Southern Avenue (West) Southern Avenue (West) 0 0 0.0 � 0

Southern Avenue (North) Worchester Road 246 187 4.0 � -59

Southern Avenue (North) Enterprise Park 4 4 0.0 � 0

Southern Avenue (North) Southern Avenue (West) 34 36 0.3 � 2

Southern Avenue (North) Southern Avenue (North) 0 0 0.0 � 0

Worchester Road Enterprise Park 10 8 0.7 � -2

Worchester Road Southern Avenue (West) 185 134 4.0 � -51

Worchester Road Southern Avenue (North) 192 187 0.4 � -5

Worchester Road Worchester Road 0 0 0.0 � 0

Enterprise Park Southern Avenue (West) 8 10 0.7 � 2

Enterprise Park Southern Avenue (North) 13 11 0.6 � -2

Enterprise Park Worchester Road 28 18 2.1 � -10 Total

Enterprise Park Enterprise Park 0 0 0.0 � 0 -141

Summary

GEH<5 99.1%

5<=GEH<=10 0.9%

10<GEH<=20 0.0%

GEH>20 0.0%

Flow Criteria 100.0%

The model validation of the base models involved a comparison between modelled and observed turning flows. 

The Design Manual for Roads and Bridges (DMRB) accepted method is the statistical measurement called GEH, 

and has been used as defined below. Comparisons have been made between the observed turning counts and the 

models equivalent flows as shown above. 

The DMRB  suggests that 85% of comparisons should have a GEH value of less than 5.

Southern Avenue / Worchester Road / Enterprise Park

Where VO = Observed traffic flow and VA = Assigned traffic flows



Survey Modelled Flow Absolute

From To Flows Flows GEH Criteria Difference

Cholstrey Road A44 Barons Cross Road 169 203 2.5 � 34

Cholstrey Road A44 Monkland Road 8 12 1.3 � 4

A44 Barons Cross Road A44 Monkland Road 189 245 3.8 � 56

A44 Barons Cross Road Cholstrey Road 241 297 3.4 � 56

A44 Monkland Road Cholstrey Road 15 20 1.2 � 5 Total

A44 Monkland Road A44 Barons Cross Road 199 215 1.1 � 16 171

A44 Barons Cross Road (West) A44 Barons Cross Road (East) 268 318 2.9 � 50

A44 Barons Cross Road (West) Morrisons Access 102 101 0.1 � -1

A44 Barons Cross Road (East) Morrisons Access 205 235 2.0 � 30

A44 Barons Cross Road (East) A44 Barons Cross Road (West) 286 351 3.6 � 65

Morrisons Access A44 Barons Cross Road (West) 147 188 3.2 � 41 Total

Morrisons Access A44 Barons Cross Road (East) 191 190 0.1 � -1 184

A44 Barons Cross Road (West) Buckfield Road 6 7 0.4 � 1

A44 Barons Cross Road (West) A44 Barons Cross Road (East) 468 501 1.5 � 33

Buckfield Road A44 Barons Cross Road (East) 100 92 0.8 � -8

Buckfield Road A44 Barons Cross Road (West) 6 7 0.4 � 1

A44 Barons Cross Road (East) A44 Barons Cross Road (West) 521 581 2.6 � 60 Total

A44 Barons Cross Road (East) Buckfield Road 118 125 0.6 � 7 94

A44 Barons Cross Road (West) A44 Barons Cross Road (East) 566 596 1.2 � 30

A44 Barons Cross Road (West) Ropewalk Avenue 2 1 0.8 � -1

A44 Barons Cross Road (East) Ropewalk Avenue 2 8 2.7 � 6

A44 Barons Cross Road (East) A44 Barons Cross Road (West) 637 701 2.5 � 64

Ropewalk Avenue A44 Barons Cross Road (West) 2 2 0.0 � 0 Total

Ropewalk Avenue A44 Barons Cross Road (East) 8 6 0.8 � -2 97

A44 Barons Cross Road (West) A44 Barons Cross Road (East) 572 600 1.2 � 28

A44 Barons Cross Road (West) Ashfield Lane 0 0 0.0 � 0

A44 Barons Cross Road (East) Ashfield Lane 1 4 1.9 � 3

A44 Barons Cross Road (East) A44 Barons Cross Road (West) 640 705 2.5 � 65

Ashfield Lane A44 Barons Cross Road (West) 0 0 0.0 � 0 Total

Ashfield Lane A44 Barons Cross Road (East) 1 3 1.4 � 2 98

A44 Barons Cross Road (West) Ginhall Lane 20 25 1.1 � 5

A44 Barons Cross Road (West) A44 Barons Cross Road (East) 553 576 1.0 � 23

Ginhall Lane A44 Barons Cross Road (East) 23 26 0.6 � 3

Ginhall Lane A44 Barons Cross Road (West) 15 31 3.3 � 16

A44 Barons Cross Road (East) A44 Barons Cross Road (West) 626 677 2.0 � 51 Total

A44 Barons Cross Road (East) Ginhall Lane 19 14 1.2 � -5 93

A44 Barons Cross Road (West) A44 Barons Cross Road (East) 470 467 0.1 � -3

A44 Barons Cross Road (West) Westfield Walk 108 139 2.8 � 31

A44 Barons Cross Road (East) Westfield Walk 20 22 0.4 � 2

A44 Barons Cross Road (East) A44 Barons Cross Road (West) 522 540 0.8 � 18

Westfield Walk A44 Barons Cross Road (West) 125 151 2.2 � 26 Total

Westfield Walk A44 Barons Cross Road (East) 25 19 1.3 � -6 68

A44 Barons Cross Road Cursneh Road 219 259 2.6 � 40

A44 Barons Cross Road West Street 24 28 0.8 � 4

A44 Barons Cross Road Dishley Street 187 205 1.3 � 18

Cursneh Road West Street 2 3 0.6 � 1

Cursneh Road Dishley Street 146 134 1.0 � -12

Cursneh Road A44 Barons Cross Road 227 243 1.0 � 16

Dishley Street A44 Barons Cross Road 274 316 2.4 � 42

Dishley Street Cursneh Road 152 156 0.3 � 4 Total

Dishley Street West Street 2 4 1.2 � 2 115

A44 Barons Cross Road / Ginhall Lane

A44 Barons Cross Road / Westfield Walk

A44 Barons Cross Road / Cursneh Road / West Street / Dishley Street

Cholstrey Road / A44 Barons Cross Road / A44 Monkland Road

A44 Barons Cross Road / Morrisons Access

R/209605 Leominster

PM Base 2009 18:00 to 19:00

TURN COUNT COMPARISONS

Vehicle Movement

A44 Barons Cross Road / Buckfield Road

A44 Barons Cross Road / Ropewalk Avenue

A44 Barons Cross Road / Ashfield Lane



Cursneh Road Green Lane 58 53 0.7 � -5

Cursneh Road New Street 395 359 1.9 � -36

Cursneh Road Rainbow Street 0 3 2.4 � 3

Green Lane New Street 19 33 2.7 � 14

Green Lane Rainbow Street 26 16 2.2 � -10

Green Lane Cursneh Road 21 25 0.8 � 4

New Street Rainbow Street 80 83 0.3 � 3

New Street Cursneh Road 330 351 1.1 � 21 Total

New Street Green Lane 21 31 2.0 � 10 4

New Street Broad Street 365 372 0.4 � 7

Broad Street New Street 376 383 0.4 � 7

High Street New Street 42 87 5.6 ���� 45 Total

High Street Broad Street 101 97 0.4 � -4 55

Broad Street Bridge Street 238 254 1.0 � 16

Broad Street A44 Mill Street 227 270 2.7 � 43

Bridge Street A44 Mill Street 82 99 1.8 � 17

Bridge Street Broad Street 167 167 0.0 � 0

A44 Mill Street Broad Street 196 212 1.1 � 16 Total

A44 Mill Street Bridge Street 118 151 2.8 � 33 125

Dishley Street Westbury Street 267 274 0.4 � 7

Dishley Street Ryelands Road 53 61 1.1 � 8

Westbury Street Ryelands Road 117 191 6.0 � 74

Westbury Street Dishley Street 333 394 3.2 � 61

Ryelands Road Dishley Street 67 78 1.3 � 11 Total

Ryelands Road Westbury Street 115 144 2.5 � 29 190

Westbury Street High Street 176 195 1.4 � 19

Westbury Street South Street 211 232 1.4 � 21

High Street South Street 49 64 2.0 � 15

High Street Westbury Street 193 256 4.2 � 63

South Street Westbury Street 258 315 3.4 � 57 Total

South Street High Street 63 77 1.7 � 14 189

Hospital Out Hospital In 2 6 2.0 � 4 Total

Hospital In Hospital Out 2 12 3.8 � 10 14

South Street (North) South Street (South) 192 200 0.6 � 8

South Street (North) Churchill Avenue 25 25 0.0 � 0

South Street (South) Churchill Avenue 31 60 4.3 � 29

South Street (South) South Street (North) 279 307 1.6 � 28

Churchill Avenue South Street (North) 27 29 0.4 � 2 Total

Churchill Avenue South Street (South) 16 15 0.3 � -1 66

South Street Southern Avenue 64 66 0.2 � 2

South Street B4361 Hereford Road 139 146 0.6 � 7

Southern Avenue B4361 Hereford Road 22 14 1.9 � -8

Southern Avenue South Street 93 139 4.3 � 46

B4361 Hereford Road South Street 218 224 0.4 � 6 Total

B4361 Hereford Road Southern Avenue 7 16 2.7 � 9 62

New Street / Broad Street / High Street

South Street / Southern Avenue / B4361 Hereford Road

Broad Street / Bridge Street / A44 Mill Street

Dishley Street / Westbury Street / Ryelands Road

Westbury Street / High Street / South Street

Hospital In & Out

Cursneh Road / Green Lane / New Street / Rainbow Street

South Street / Churchill Avenue



Southern Avenue (West) Southern Avenue (North) 32 31 0.2 � -1

Southern Avenue (West) Worchester Road 52 63 1.5 � 11

Southern Avenue (West) Enterprise Park 1 6 2.7 � 5

Southern Avenue (West) Southern Avenue (West) 0 0 0.0 � 0

Southern Avenue (North) Worchester Road 142 194 4.0 � 52

Southern Avenue (North) Enterprise Park 2 3 0.6 � 1

Southern Avenue (North) Southern Avenue (West) 24 33 1.7 � 9

Southern Avenue (North) Southern Avenue (North) 0 0 0.0 � 0

Worchester Road Enterprise Park 5 11 2.1 � 6

Worchester Road Southern Avenue (West) 83 127 4.3 � 44

Worchester Road Southern Avenue (North) 159 189 2.3 � 30

Worchester Road Worchester Road 0 0 0.0 � 0

Enterprise Park Southern Avenue (West) 3 9 2.4 � 6

Enterprise Park Southern Avenue (North) 7 13 1.9 � 6

Enterprise Park Worchester Road 9 21 3.1 � 12 Total

Enterprise Park Enterprise Park 0 0 0.0 � 0 181

Summary

GEH<5 99.1%

5<=GEH<=10 0.9%

10<GEH<=20 0.0%

GEH>20 0.0%

Flow Criteria 100.0%

The model validation of the base models involved a comparison between modelled and observed turning flows. 

The Design Manual for Roads and Bridges (DMRB) accepted method is the statistical measurement called GEH, 

and has been used as defined below. Comparisons have been made between the observed turning counts and the 

models equivalent flows as shown above. 

The DMRB  suggests that 85% of comparisons should have a GEH value of less than 5.

Southern Avenue / Worchester Road / Enterprise Park

Where VO = Observed traffic flow and VA = Assigned traffic flows



Survey Modelled Flow Absolute

From To Flows Flows GEH Criteria Difference

Cholstrey Road A44 Barons Cross Road 618 647 1.2 � 29

Cholstrey Road A44 Monkland Road 38 37 0.2 � -1

A44 Barons Cross Road A44 Monkland Road 741 763 0.8 � 22

A44 Barons Cross Road Cholstrey Road 900 939 1.3 � 39

A44 Monkland Road Cholstrey Road 63 64 0.1 � 1 Total

A44 Monkland Road A44 Barons Cross Road 678 680 0.1 � 2 92

A44 Barons Cross Road (West) A44 Barons Cross Road (East) 991 1031 1.3 � 40

A44 Barons Cross Road (West) Morrisons Access 309 297 0.7 � -12

A44 Barons Cross Road (East) Morrisons Access 709 770 2.2 � 61

A44 Barons Cross Road (East) A44 Barons Cross Road (West) 1076 1149 2.2 � 73

Morrisons Access A44 Barons Cross Road (West) 569 552 0.7 � -17 Total

Morrisons Access A44 Barons Cross Road (East) 538 610 3.0 � 72 217

A44 Barons Cross Road (West) Buckfield Road 24 21 0.6 � -3

A44 Barons Cross Road (West) A44 Barons Cross Road (East) 1708 1620 2.2 � -88

Buckfield Road A44 Barons Cross Road (East) 286 307 1.2 � 21

Buckfield Road A44 Barons Cross Road (West) 23 21 0.4 � -2

A44 Barons Cross Road (East) A44 Barons Cross Road (West) 2011 1895 2.6 � -116 Total

A44 Barons Cross Road (East) Buckfield Road 386 393 0.4 � 7 -181

A44 Barons Cross Road (West) A44 Barons Cross Road (East) 1992 1924 1.5 � -68

A44 Barons Cross Road (West) Ropewalk Avenue 2 3 0.6 � 1

A44 Barons Cross Road (East) Ropewalk Avenue 14 24 2.3 � 10

A44 Barons Cross Road (East) A44 Barons Cross Road (West) 2392 2279 2.3 � -113

Ropewalk Avenue A44 Barons Cross Road (West) 5 7 0.8 � 2 Total

Ropewalk Avenue A44 Barons Cross Road (East) 12 19 1.8 � 7 -161

A44 Barons Cross Road (West) A44 Barons Cross Road (East) 2001 1944 1.3 � -57

A44 Barons Cross Road (West) Ashfield Lane 0 0 0.0 � 0

A44 Barons Cross Road (East) Ashfield Lane 3 14 3.8 � 11

A44 Barons Cross Road (East) A44 Barons Cross Road (West) 2406 201 61.1 � -2205

Ashfield Lane A44 Barons Cross Road (West) 0 0 0.0 � 0 Total

Ashfield Lane A44 Barons Cross Road (East) 2 11 3.5 � 9 -2242

A44 Barons Cross Road (West) Ginhall Lane 71 74 0.4 � 3

A44 Barons Cross Road (West) A44 Barons Cross Road (East) 1932 1880 1.2 � -52

Ginhall Lane A44 Barons Cross Road (East) 80 84 0.4 � 4

Ginhall Lane A44 Barons Cross Road (West) 69 90 2.4 � 21

A44 Barons Cross Road (East) A44 Barons Cross Road (West) 2340 2225 2.4 � -115 Total

A44 Barons Cross Road (East) Ginhall Lane 66 56 1.3 � -10 -149

A44 Barons Cross Road (West) A44 Barons Cross Road (East) 1616 1546 1.8 � -70

A44 Barons Cross Road (West) Westfield Walk 398 425 1.3 � 27

A44 Barons Cross Road (East) Westfield Walk 73 69 0.5 � -4

A44 Barons Cross Road (East) A44 Barons Cross Road (West) 1970 1840 3.0 � -130

Westfield Walk A44 Barons Cross Road (West) 433 441 0.4 � 8 Total

Westfield Walk A44 Barons Cross Road (East) 59 60 0.1 � 1 -168

A44 Barons Cross Road Cursneh Road 759 848 3.1 � 89

A44 Barons Cross Road West Street 112 121 0.8 � 9

A44 Barons Cross Road Dishley Street 583 638 2.2 � 55

Cursneh Road West Street 16 17 0.2 � 1

Cursneh Road Dishley Street 489 449 1.8 � -40

Cursneh Road A44 Barons Cross Road 894 912 0.6 � 18

Dishley Street A44 Barons Cross Road 940 997 1.8 � 57

Dishley Street Cursneh Road 476 473 0.1 � -3 Total

Dishley Street West Street 17 20 0.7 � 3 189

Cholstrey Road / A44 Barons Cross Road / A44 Monkland Road

A44 Barons Cross Road / Morrisons Access

R/209605 Leominster

PM Base 2009 16:00 to 19:00

TURN COUNT COMPARISONS

Vehicle Movement

A44 Barons Cross Road / Buckfield Road

A44 Barons Cross Road / Ropewalk Avenue

A44 Barons Cross Road / Ashfield Lane

A44 Barons Cross Road / Ginhall Lane

A44 Barons Cross Road / Westfield Walk

A44 Barons Cross Road / Cursneh Road / West Street / Dishley Street



Cursneh Road Green Lane 164 164 0.0 � 0

Cursneh Road New Street 1111 1146 1.0 � 35

Cursneh Road Rainbow Street 1 10 3.8 � 9

Green Lane New Street 94 98 0.4 � 4

Green Lane Rainbow Street 53 50 0.4 � -3

Green Lane Cursneh Road 71 90 2.1 � 19

New Street Rainbow Street 257 247 0.6 � -10

New Street Cursneh Road 1146 1284 4.0 � 138 Total

New Street Green Lane 93 90 0.3 � -3 189

New Street Broad Street 1159 1183 0.7 � 24

Broad Street New Street 1303 1315 0.3 � 12

High Street New Street 352 348 0.2 � -4 Total

High Street Broad Street 245 270 1.6 � 25 57

Broad Street Bridge Street 788 791 0.1 � 3

Broad Street A44 Mill Street 905 854 1.7 � -51

Bridge Street A44 Mill Street 279 289 0.6 � 10

Bridge Street Broad Street 571 571 0.0 � 0

A44 Mill Street Broad Street 735 734 0.0 � -1 Total

A44 Mill Street Bridge Street 458 461 0.1 � 3 -36

Dishley Street Westbury Street 863 875 0.4 � 12

Dishley Street Ryelands Road 195 198 0.2 � 3

Westbury Street Ryelands Road 557 556 0.0 � -1

Westbury Street Dishley Street 1163 1233 2.0 � 70

Ryelands Road Dishley Street 228 256 1.8 � 28 Total

Ryelands Road Westbury Street 438 434 0.2 � -4 108

Westbury Street High Street 600 600 0.0 � 0

Westbury Street South Street 728 735 0.3 � 7

High Street South Street 196 188 0.6 � -8

High Street Westbury Street 746 782 1.3 � 36

South Street Westbury Street 973 984 0.4 � 11 Total

South Street High Street 219 217 0.1 � -2 44

Hospital Out Hospital In 16 23 1.6 � 7 Total

Hospital In Hospital Out 26 36 1.8 � 10 17

South Street (North) South Street (South) 622 620 0.1 � -2

South Street (North) Churchill Avenue 83 97 1.5 � 14

South Street (South) Churchill Avenue 174 170 0.3 � -4

South Street (South) South Street (North) 963 949 0.5 � -14

Churchill Avenue South Street (North) 92 94 0.2 � 2 Total

Churchill Avenue South Street (South) 52 53 0.1 � 1 -3

South Street Southern Avenue 215 211 0.3 � -4

South Street B4361 Hereford Road 455 444 0.5 � -11

Southern Avenue B4361 Hereford Road 119 125 0.5 � 6

Southern Avenue South Street 427 434 0.3 � 7

B4361 Hereford Road South Street 714 688 1.0 � -26 Total

B4361 Hereford Road Southern Avenue 48 46 0.3 � -2 -30

South Street / Churchill Avenue

Cursneh Road / Green Lane / New Street / Rainbow Street

New Street / Broad Street / High Street

South Street / Southern Avenue / B4361 Hereford Road

Broad Street / Bridge Street / A44 Mill Street

Dishley Street / Westbury Street / Ryelands Road

Westbury Street / High Street / South Street

Hospital In & Out



Southern Avenue (West) Southern Avenue (North) 104 100 0.4 � -4

Southern Avenue (West) Worchester Road 209 195 1.0 � -14

Southern Avenue (West) Enterprise Park 7 18 3.1 � 11

Southern Avenue (West) Southern Avenue (West) 0 0 0.0 � 0

Southern Avenue (North) Worchester Road 557 572 0.6 � 15

Southern Avenue (North) Enterprise Park 11 10 0.3 � -1

Southern Avenue (North) Southern Avenue (West) 106 104 0.2 � -2

Southern Avenue (North) Southern Avenue (North) 0 0 0.0 � 0

Worchester Road Enterprise Park 27 26 0.2 � -1

Worchester Road Southern Avenue (West) 395 390 0.3 � -5

Worchester Road Southern Avenue (North) 552 559 0.3 � 7

Worchester Road Worchester Road 0 0 0.0 � 0

Enterprise Park Southern Avenue (West) 21 28 1.4 � 7

Enterprise Park Southern Avenue (North) 36 37 0.2 � 1

Enterprise Park Worchester Road 52 60 1.1 � 8 Total

Enterprise Park Enterprise Park 0 0 0.0 � 0 22

Summary

GEH<5 100.0%

5<=GEH<=10 0.0%

10<GEH<=20 0.0%

GEH>20 0.0%

Flow Criteria 100.0%

The model validation of the base models involved a comparison between modelled and observed turning flows. 

The Design Manual for Roads and Bridges (DMRB) accepted method is the statistical measurement called GEH, 

and has been used as defined below. Comparisons have been made between the observed turning counts and the 

models equivalent flows as shown above. 

The DMRB  suggests that 85% of comparisons should have a GEH value of less than 5.

Southern Avenue / Worchester Road / Enterprise Park

Where VO = Observed traffic flow and VA = Assigned traffic flows
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Journey Time Validation 
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Vehicle Profiles 
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