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Introduction 

1.1 Context 
In order to assess and prioritise transport initiatives to support the planned growth within 
the Thames Gateway South Essex (TGSE) area, Mouchel were commissioned by Essex 
County Council in November 2005 to model and subsequently assess the impacts of 
proposed transport infrastructure and/or service improvement schemes within the area. 
The role of the TGSE model is to assess the impact of various transport infrastructure and 
service proposals within the TGSE area, which will assist in delivering the proposed 
expansion to homes and businesses in the area. 

Following a review of existing models, it was judged that the existing models were 
inadequate to meet the requirements of the study brief and not sufficiently extensive or 
detailed to support the progress of the SERT study. A new transport model of the TGSE 
area was therefore developed, using OmniTrans software. The resultant OmniTrans 
model is a multi-modal model, which contains link and junction based highway modelling, 
together with public transport networks, routes and services, a mode choice capability, 
and demand matrices for each mode in both base years and forecast years. It will be 
required to support a New Approach to Appraisal (NATA) appraisal, for a Major Scheme 
Business Case (MSBC) for the South Essex Rapid Transit (SERT) scheme, and for 
improvements to both the A13 and A127. 

There are two main elements of the base year model, networks representing the road and 
public transport infrastructure, and matrices of transport demand for the required time 
periods.  The latter requires a significant amount of observed data; the methodology used 
for the identification of existing data and the planning and implementation of the collection 
of new data is detailed in this report. 

Highway and Public Transport traffic survey data is required to build origin:destination 
matrices and for subsequent calibration and validation procedures of the model.  A more 
detailed explanation of the uses of the traffic data will be contained within the Local Model 
Validation Report (LMVR). 

1.2 Study Area 
The internal TGSE study area extends eastwards from the M25, south of Brentwood, 
through Stock and West Hanningfield, and south west of South Woodham Ferrers to the 
River Crouch estuary.  The study area includes Basildon, Billericay, Benfleet, Wickford, 
Rayleigh and the unitary authority areas of Thurrock and Southend-on-Sea.   

The study area is illustrated in Figure 0.1. 
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Figure 0.1 TGSE Model Study Area 
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Data Requirements 

1.3 Available Data 
A data audit identified available RSI data within the model area which was less than five 
years old.  This included the London Area Transport Survey (LATS) which involves 
wholesale data collection every ten years.  However, the most recent surveys were done 
in 2001. 

RSIs were also undertaken by Mouchel in 2001 for the South Woodham Ferrers (SWF) 
Study and by Kellogg Brown & Root (KBR) in 2004 for the NAOMI model. 

The Essex traffic data database was also interrogated to identify all traffic surveys within 
the study area which have been carried out since February 2003 (when the new A130 
opened).  These included manual classified and automatic counts on links as well as 
manual classified turning movement counts at junctions.  This data was acquired and 
input into a local database in order to establish additional survey needs. 

Traffic surveys had also been undertaken in 2005 to support the Gardiners Lane 
development in north Basildon.  The consultants for this project, Alan Baxter Associates, 
kindly supplied relevant junction and link count data from this study. 

There were no existing journey time surveys within the study area. 

There was also no existing Public Transport survey data available for the model. Public 
Transport data collection is detailed in Chapter 7. 

1.4 Screenlines and Cordons 
The existing LATS, SWF and NAOMI RSI survey sites, as shown in Figure 0.1, were used 
as the starting point for developing screenlines and cordons for the TGSE study. 
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Figure 0.1 Existing RSI Site Locations 

These historic RSI sites allowed the construction of a cordon around a large part of the 
TGSE model area, albeit excluding Southend and Castlepoint.  In order to derive further 
screenlines and cordons, and to supplement the historic data, a number of new RSI sites 
were postulated and two LATS sites were to be re-surveyed.  In total, 49 possible RSI 
sites were identified and these are listed in Table 0.1. 

Table 0.1 Proposed Roadside Interview Sites 
Ref Route Location 

B1 A130 South of A12 

B2 A1245 Hanningfield (historic LATS site) 

B3 A130 North of A13 

B4 A132 East Mayne, Basildon 

B5 A176 Upper Mayne, Basildon 

B6 Unc High Road, Laindon 

B7 B1036 Mandeville Way, Dunton 

B8 Unc Lower Dunton Rd, Dunton 

B9 A128 Bulphan 

B10 B186 Pilgrims Ln, Thurrock 

B11 A1012 South of A13, Thurrock 

B12 A1013 Stanford Rd, Thurrock 

B13 A1089 Dock Approach Rd, Thurrock 

B14 Unc Brentwood Rd, Orsett Heath 

B15 Unc East Tilbury Rd, Linford 

B16 Unc Burnt Mills Rd, Basildon 

B17 Unc Felmores, Basildon 

B18 Unc Ashlyns, Basildon 
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Ref Route Location 

B19 A132 South Mayne, Basildon 

B20 B1464 High Rd, Basildon 

B21 A176 Nether Mayne, Basildon 

B22 B1007 Staneway, Basildon 

B23 Unc Ghyllgrove, Basildon 

B24 A1321 Broadmayne, Basildon 

B25 Unc Clay Hill Rd, Basildon 

B26 A126 London Rd, Grays 

B27 A1012 Hogg Ln, Grays 

B28 Unc Hathaway Rd, Grays 

B29 A1013 Orsett Rd, Grays 

B30 A126 Broadway, Grays 

B31 A176 Noak Hill, Noak Bridge 

B32 A129 Southend Rd, Billericay 

B33 A132 Nevendon Rd, Wickford 

B34 B1464 London Rd, Pitsea 

B35 A127 Fortune o’War, Laindon 

B36 A128 Brentwood Rd, Herongate (historic LATS site) 

S1 A13 London Rd, Hadleigh 

S2 A127 Arterial Rd, Eastwood 

S3 A1015 Eastwood Rd, Eastwood 

S4 B1013 Cherry Orchard Way, Stroud Green 

S5 Unc Southend Rd, north of A1159 

S6 Unc Sutton Rd 

S7 A127 Prince Ave, Southend 

S8 Unc Prittlewell Chase, Southend 

S9 A13 London Rd, Southend 

S10 Unc Western Esplanade, Southend 

S11 A1159 Eastern Ave, Southend 

S12 A13 Southchurch Rd, Southend 

S13 B1016 Eastern Esplanade, Southend 

 

It was considered that the RSI sites listed in Table 0.1 would enable the following 
screenlines and cordons to be constructed:  

····  An ‘external’ cordon (excluding Castlepoint and Southend) to capture movements 
into and out of the study area, broken down into two screenlines: west and north for 
internal:external movements, and east (central) to capture trips between Castlepoint 
and Southend and the rest of the study area. 

····  An east:west screenline, south of the A127, in order to capture longer distance 
north:south movements across the study area.   

····  A cordon around Basildon was identified to capture movements in and out of the 
urban area together with a screenline, running north:south through the centre of 
Basildon. 
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····  In Thurrock a cordon just south of the A13, combined with part of M25 LATS orbital 
screenline, was designed to capture trips in and out of Thurrock as a whole.  In order 
to capture shorter distance trips within Thurrock a town centre cordon of Grays was 
devised.  Purfleet was originally outside the study area but, at the request of Thurrock 
and, following subsequent difficulties in obtaining permission to operate certain RSI 
sites, the traffic survey programme  was modified to include this area. 

····  For Southend, in conjunction with Atkins, consultants for Southend on Sea Council, a 
cordon around the Borough, and two screenlines which isolated the town centre, 
were identified.  These would support both the Borough’s local model, being 
developed to support MSBCs for Renaissance and A127 junction improvement 
projects, and also provide input to the TGSE model.  The surveys within Southend 
Borough, although listed in Table 0.1, are reported separately by Atkins. 

Three additional RSI sites in the vicinity of Basildon were requested by ECC: on the A127, 
the A176 and A132.  Although not essential to the model it was acknowledged that these 
sites would complement the TGSE model demand matrices. Full details of the proposed 
new RSI surveys are given in Chapter 0. 

It should be noted that neither the A127 nor A13 are included within the LATS study 
survey programme; in order to overcome possible data omissions a method of 
synthesising movements was developed to address this issue for the other modelling work 
that used LATS data.  Previous attempts at collecting O-D data on busy and/or congested 
routes in the area (i.e. the A13 at Tarpots) have been unsuccessful as the police have 
called for the closure of sites due to dangerous conditions developing. 

1.5 Manual Classified Counts 
It was considered that the historic RSI data from the majority of the existing LATS sites 
would be suitable for re-use.  In order to provide appropriate growth factors, MCCs were  
commissioned for these sites.  In consideration of the fact that the new A130 had been 
opened since the 2001 LATS surveys were done a site on this link was also added to the 
programme to update the LATS screenline. 

The 12-hour single direction RSI surveys were to be supported by simultaneous 12-hour 
manual classified link counts in both directions and 14 day ATC surveys at each site. 

Further links were identified for which MCC and/or ATC surveys were required. 

Key junctions within the study area were also assessed for their relevance and  
scheduled, where appropriate, for full classified turning movement surveys where no 
recent survey data was available.  For details of these manual link and junction counts are 
given in Chapter 0. 
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Roadside Interview Surveys 

1.6 RSI Surveys 
At the start of the data collection process there was considerable liaison between all 
affected parties, in particular Southend-on-Sea Borough Council and Thurrock Council. 
Both of these unitary authorities are the highway authority for roads within their boroughs. 
It was decided that Mouchel would be responsible for the implementation of RSI and 
count sites within Essex, and Thurrock, on behalf of Essex County Council. Within 
Southend, Atkins, as Southend’s transport consultants would be responsible for RSI and 
count sites. After the data had been collected, Atkins passed the data to Mouchel for 
further processing, cleaning and inclusion within the TGSE Model. 

It should be noted that this report does not detail the site selection and operation aspects 
of the RSI surveys in Southend. However, the Southend sites adopted the same 
methodology as the Essex sites included here, and the same questions were asked (the 
forms differed only in the council logo and address on the forms and postcards) 

1.7 Assessment of Survey Sites  
Having determined the sites for which surveys were required the next stage was to liaise 
with the police to gain their agreement and to establish the level of their resources that 
would be required.   

This involved visits by Mouchel and police personnel to the 36 proposed sites within 
Essex and Thurrock, and also some flexibility with regard to final positioning of these 
sites. The location of all the proposed RSI sites is shown in Figure 0.1 

 

 

 

 

 

 

 

 

 

 
Figure 0.1 Proposed RSI Site Locations 
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Initially 23 sites were accepted, either in their original position or within reasonable 
proximity, and these are listed in Table 0.1.  Almost half (11) of these agreed sites 
required temporary traffic orders in order to facilitate acceptable site layouts; if relevant, 
the major reasons for each TRO is shown in the table. 

Table 0.1 Roadside Interview Sites Accepted by Poli ce 
Ref Route Location Reason for Temporary TRO 

B2 A1245 Hanningfield (LATS site) 30mph speed limit 

B4 A132 East Mayne, Basildon 30mph speed limit 

B5 A176 Upper Mayne, Basildon 30mph speed limit 

B6 Unc High Road, Laindon Accepted 

B7 B1036 Mandeville Way, Dunton Accepted 

B9 A128 Bulphan 30mph speed limit 

B10 B186 Pilgrims Ln, Thurrock Accepted 

B12 A1013 Stanford Rd, Thurrock Accepted 

B13 A1089 Dock Approach Rd, Thurrock 30mph speed limit; closure of layby 

B16 Unc Burnt Mills Rd, Basildon Accepted 

B17 Unc Felmores, Basildon Suspension of Taxi bays  

B18 Unc Ashlyns, Basildon Accepted 

B19 A132 South Mayne, Basildon Accepted 

B20 B1464 High Rd, Basildon Parking restrictions 

B21 A176 Nether Mayne, Basildon 30mph speed limit 

B24 A1321 Broadmayne, Basildon 30mph speed limit 

B26 A126 London Rd, Grays Accepted 

B27 A1012 Hogg Ln, Grays Accepted 

B29 A1013 Orsett Rd, Grays Parking restrictions 

B31 A176 Noak Hill, Noak Bridge Accepted 

B33 A132 Nevendon Rd, Wickford Accepted 

B34 B1464 London Rd, Pitsea Accepted 

B36 A128 Brentwood Rd, Herongate (LATS site) 30mph speed limit 

 

Some 13 sites were rejected due to topographical, geometric or other constraints, and 
these are listed in Table 0.2.  

Table 0.2 Rejected Sites 
Ref Route Location Reason for Rejection 

B1 A130 South of A12 
Volume of traffic would create serious 
congestion 

B3 A130 North of A13 
Volume of traffic would create serious 
congestion 

B8 Unc Lower Dunton Rd, Dunton Width of road insufficient for safe survey 

B11 A1012 South of A13, Thurrock 
Volume of traffic would create serious 
congestion 

B14 Unc Brentwood Rd, Orsett Heath Width of road insufficient for safe survey 

B15 Unc East Tilbury Rd, Linford Width of road insufficient for safe survey 

B22 B1007 Staneway, Basildon 
Topography and width of road insufficient for 
safe survey 

B23 Unc Ghyllgrove, Basildon Proximity of junctions, bus stops, and 
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Ref Route Location Reason for Rejection 
junction, and width of road insufficient for safe 
survey 

B25 Unc Clay Hill Rd, Basildon Width of road insufficient for safe survey 

B28 Unc Hathaway Rd, Grays 
Presence of residents permit parking and 
width of road insufficient for safe survey 

B30 A126 Broadway, Grays Width of road insufficient for safe survey 

B32 A129 Southend Rd, Billericay Width of road insufficient for safe survey 

B35 A127 Fortune o’War, Laindon 
Volume of traffic would create serious 
congestion 

 

It was not possible to identify suitable alternative locations for seven of the rejected sites.  
However, an alternative site was identified (B37) which would replace both B8 and B22, 
and which, in conjunction with additional traffic counts on the preferred links, could act as 
a suitable replacement.   

It was considered that the sites on the A130 and A1012 were crucial to the model and 
further discussions about these took place with the police.  ECC were also keen for the 
A127 survey to go ahead.  Discussions resulted in agreement for the A1012 site subject to 
reversal of interview direction.  In order to address the safety concerns for the A130 and 
A127 it was also arranged for the Safety Camera Partnership to operate a mobile camera 
at each site.  This arrangement was supported by TROs at each of the sites, which 
required authorisation at the local magistrates’ court. 

Table 0.3 Reinstated/Replacement Sites 
Ref Route Location Comments 

B1 A130 South of A12 
Police agreement subject to speed 
enforcement with safety camera 

B3 A130 North of A13 
Police agreement subject to speed 
enforcement with safety camera 

B8 Unc Lower Dunton Rd, Dunton Replaced by B37 

B11 A1012 South of A13, Thurrock 
Police agreement following switch in 
interview direction 

B22 B1007 Staneway, Basildon Replaced by B37 

B35 A127 Fortune O’War, Laindon 
Police agreement subject to speed 
enforcement with safety camera 

B37 B1007 North Hill, Laindon 

Replacement site for both B8 and 
B22, being further south.  TRO 
required for speed limit and layby 
closure 

 

The actual RSI sites that were taken forward for data collection are shown in Figure 0.2 - 
Figure 0.4 
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Figure 0.2 Actual RSI Site Locations in TGSE Study Area 

 

Figure 0.3 Actual RSI Site Locations in Basildon an d Thurrock 
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Figure 0.4 Actual RSI Site Locations in Southend 
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1.8 Effect on Screenlines/Cordons 

The effect of the loss of preferred sites was most pronounced in Thurrock where it 
resulted in the loss of the Grays town centre cordon, and severely compromised the 
external Thurrock screenline, and in the centre of Basildon, resulting in the loss of its 
central internal screenline.  Accordingly, wherever possible, additional classified surveys 
were planned to support the weakened screenlines and cordons. The final screenlines 
and cordons are shown in Figure 0.5 

 
Figure 0.5  Definitive TGSE Cordons and Screenlines  

 
1.9 RSI Survey Methodology  

The RSI surveys were to be operated in one direction between 0700-1900 hours on a 
weekday (Tuesday, Wednesday or Thursday) within the school term.  A further factor in 
developing the survey programme was the 2006 World Cup; all police leave was 
cancelled on any day on which the England team might be playing.  No RSI surveys 
could, therefore, take place on those days even if the matches were not being played 
during survey hours. 

A questionnaire was devised, broadly based on the LATS survey questionnaire to provide 
some continuity.  A copy of the questionnaire is attached at Appendix A.  As well as the 
standard O-D information, i.e. vehicle type, occupancy, origin and destination trip 
purposes, origin and destination addresses, some additional questions were included.  
These were:  

····  whether or not the driver would have free parking at their destination (as parking 
availability and cost may strongly influence travel mode choice),  
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····  whether or not the driver would be returning (or was returning) along the same 
route that day (and at what time), and  

····  How often the driver made that particular trip; this question was asked at the 
specific request of ECC. 

The questionnaire was to be completed by interviewers on site.  However, to enable faster 
turnaround during peak periods, a postcard version was also devised for later self-
completion and freepost return by drivers handed the questionnaire.  A copy of this 
postcard questionnaire is also included at Appendix A. 

1.10 RSI Survey Programme  
A programme for the RSI surveys was devised which, wherever possible, avoided school 
holidays and World Cup match days.  The survey dates and interview directions for each 
site are shown in Table 0.4.   

Table 0.4 2006 RSI Survey Programme 

Ref Route Location Dir Survey 
Date Easting Northing 

B1 A130 South of A12 SB 20th July 574304 202436 

B2 A1245 Hanningfield (LATS site) SB 8th June 574800 201000 

B3 A130 North of Sadlers Farm SB 18th July 577200 189900 

B4 A132 East Mayne, Basildon NB 14th June 573200 190300 

B5 A176 Upper Mayne, Basildon NWB 13th June 569516 189273 

B6 Unc High Road, Laindon SB 23rd May 567964 188907 

B7 B1036 Mandeville Way, Dunton NB 24th May 566411 188646 

B9 A128 Tilbury Rd, W Horndon SB 29th June 563579 187594 

B10 B186 Pilgrims Ln, Thurrock NB 27th June 559502 179703 

B11 A1012 Between A13 & A1306 Thurrock NB 13th July 560864 180131 

B12 A1013 Stanford Rd, Thurrock NB 28th June 563600 180200 

B13 A1089 Dock Approach Rd, Thurrock SB 25th July 563825 179817 

B16 Unc Burnt Mills Rd, Basildon WB 25th May 573375 190188 

B17 Unc Felmores, Basildon WB 22nd June 573200 189700 

B18 Unc Ashlyns, Basildon WB 6th June 573036 189038 

B19 A132 South Mayne, Basildon NB 7th June 573300 188000 

B20 B1464 High Rd, Basildon NEB 27th June 573100 187800 

B21 A176 Nether Mayne, Basildon SEB 28th June 570715 187000 

B24 A1321 Broadmayne, Basildon EB 29th June 570891 188849 

B31 A176 Noak Hill, Noak Bridge SB 8th June 568468 190900 

B33 A132 Nevendon Rd, Wickford SWB 13th June 573500 191445 

B34 B1464 London Rd, Pitsea NEB 14th June 571241 186731 

B35 A127 Fortune o’War WB 19th July 568100 190000 

B36 A128 Brentwood Rd, Herongate (LATS site) SB 21st June 563300 190500 

B37 B1007 North Hill, Horndon SB 22nd June 566800 184500 

 

It should be noted that it was necessary to undertake five surveys in July (highlighted in 
table) due to the need for safety cameras to be on site in order to enforce required speed 
restrictions during the survey.  This required further temporary traffic orders, which added 
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to the delays in conducting the surveys. Nevertheless, these surveys still took place within 
school term time. 

1.11 RSI Survey Log 
Table 0.5 shows the RSI survey log, with a list of issues encountered during the surveys 
themselves. Suspensions of interviewing required data to be substituted through 
‘patching’ during data analysis (see Section 1.21) 

Table 0.5 2006 RSI Survey Log 
 

Site B1 
Location A130 south of A12 
Date Thursday 20th July 2006 
Direction Southbound 
Notes Weather:  Dry bright, light cloud 
  Manual survey commenced 07.00 
  RSI survey commenced 07.15 
  RSI closed down at 17.30 due to traffic delay 
  concerns; manual survey continued 
  Manual survey ended 19.00 
  No incidents reported 

Site B2 
Location Southend Road 
Date Thursday 8th June 2006 
Direction Southbound 
Notes Weather: Dry sunny 
  Surveys both commenced 07.00 
  Surveys both ended 19.00 
  No incidents reported 

Site B3 
Location A130 North of Sadlers farm 
Date Tuesday 18th July 2006 
Direction Southbound 
Notes Weather: Hot (35C+), sunny 
  Surveys both commenced 07.00 
  RSI survey paused briefly at 18.25 due to fire in adjacent field 
  RSI survey re-commenced 18.30 
  No other incidents reported 
  Surveys both ended 19.00 

Site B4 
Location East Mayne, Basildon 
Date Wednesday 14th June 2006 
Direction Northbound 
Notes Weather: Wet start, dry from midday 
  Surveys both commenced 07.00 
  Surveys both ended 19.00 
  No incidents reported 

Site B5 
Location A176 Upper Mayne 
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Date Tuesday 13th June 2006 
Direction Northwestbound 
Notes Weather:  Wet all day 
  Surveys both commenced 07.00 
  RSI survey paused at 15.50 due to adverse weather 
  RSI survey resumes at 16.30 
  Surveys both ended 19.00 
  There appears to have been mis-classification of MGVs (5) & HGVs (6) 
  either during RSI surveys or during MCC count as percentage 
  capture rates for first hour are abnormal. Likely explanation is that 
  there was either confusion between veh types 5 and 6 or that entry 
  was wrongly coded due to misreading. 

Site B6 
Location High Road, Laindon 
Date Tuesday 23rd May 2006 
Direction Southbound 
Notes Weather: Clear, dry, slight wind 
  Manual count commenced 07.00 
  RSI survey commenced 07.30 due to late arrival of police 
  Brief rain shower 12.30 
  Surveys both ended 19.00 
  No other incidents reported 

Site B7 
Location Mandeville Way, Basildon 
Date Wednesday 24th May 2006 
Direction Northbound 
Notes Weather:  Initially cloudy, dry, intermittent heavy rain between 13.00-18.30 
  Manual survey commenced 07.00 
  RSI survey commenced 07.10 due to late police arrival 
  RSI survey paused for 15 mins from 13.00 due to heavy rain 
  RSI survey paused for 30 mins from 13.45 due to heavy rain 
  RSI survey paused for 15 mins from 15.15 due to heavy rain 
  RSI survey paused for 5 mins from 18.25 due to heavy rain 
  Surveys both ended 19.00 
  No other incidents reported 

Site B9 
Location A128 Tilbury Road 
Date Thursday 29th June 2006 
Direction Southbound 
Notes Weather:  Dry, sunny 
  Manual survey commenced 07.00 
  RSI survey commenced 07.10 due to late arrival of police 
  Surveys both ended 19.00 
  No other incidents reported 

Site B10 
Location B186 Pilgrims Lane, Thurrock 
Date Tuesday 27th June 2006 
Direction Northbound 
Notes Weather:  Light showers 
  Manual survey commenced 07.00 
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  RSI survey commenced 07.10 due to late arrival of police 
  RSI survey paused briefly to allow funeral procession through at 15.25 
  Surveys both ended 19.00 
  No other incidents reported 

Site B11 
Location A1012 Treaclemine R'bout 
Date Thursday 13th July 2006 
Direction Northbound 
Notes Weather:  Dry, sunny 
  Manual survey commenced 07.00 
  RSI survey commenced 07.15 due to late arrival of police 
  Accident on nearby roundabout at 16.10 
  Surveys both ended 19.00 
  No other incidents reported 

Site B12 
Location A1013 Stanford Road, Thurrock 
Date Wednesday 28th June 2006 
Direction Northbound 
Notes Weather:  Sunny 
  Surveys both commenced 07.00 
  Surveys both ended 19.00 
  No incidents reported 
  There appears to have been mis-classification of LGVs 
  either during RSI surveys or during MCC count as percentage 
  capture rates abnormal 

Site B13 
Location A1089 Dock Approach Road 
Date Tuesday 25th July 2006 
Direction Southbound 
Notes Weather:  Clear, sunny 
  Manual count commenced 07.00 
  RSI survey commenced 07.05 due to late arrival of police 
  Surveys both ended 19.00 
  No incidents reported 

Site B16 
Location Burnt Mills Road, Basildon 
Date Thursday 25th May 2006 
Direction Westbound 
Notes Weather: Dry, cloudy AM, clear skies PM 
  Both surveys commence 07.00 
  RSI survey paused for police to deal with motoring offence 10.50 
  RSI survey re-commenced 11.00 
  RSI survey paused for police to deal with motoring offence 11.50 
  RSI survey re-commenced 12.05 
  RSI survey paused for police to deal with motoring offence 15.05 
  RSI survey re-commenced 15.15 

Site B17 
Location Felmores Basildon 
Date Thursday 22nd June 2006 
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Direction Westbound 
Notes Weather:  Dry, sunny 
  Surveys both commenced 07.00 
  Surveys both ended 19.00 
  No incidents reported 

Site B18 
Location Ashlyns, Basildon 
Date Tuesday 6th June 2006 
Direction Westbound 
Notes Weather:  Dry, sunny 
  Manual count commenced 07.00 
  RSI survey commenced 07.10 due to late arrival of police 
  Vehicle breakdown 11.10, no interuption to survey 
  Vehicle breakdown 15.50, no interuption to survey 
  Surveys both ended 19.00 
  No other incidents reported 

Site B19 
Location A132 South Mayne, Basildon 
Date Wednesday 7th June 2006 
Direction Northbound 
Notes Weather:  Dry, sunny 
  Both surveys commenced 07.00 

  
News of incident at A127/A130 junction at 09.30 affecting traffic flow, 
particularly HGVs 

  Surveys both ended 19.00 

Site B20 
Location B1464 High Road, Pitsea 
Date Tuesday 27th June 2006 
Direction Northeastbound 
Notes Weather:  Light showers 
  Surveys both commenced at 07.00 
  Surveys both ended 19.00 
  There appears to have been mis-classification of LGVs 
  either during RSI surveys or during MCC count as percentage 
  capture rates abnormal 

Site B21 
Location A176 Nether Mayne, Basildon 
Date Wednesday 28th June 2006 
Direction Southeastbound 
Notes Weather:  Sunny 
  Manual count commenced 07.00 
  RSI survey commenced 07.10 due to late arrival of police 
  Tailbacks to Southernhay, 15.30 police request 10 min interviews 
  followed by 5 min clearances 
  Surveys both ended 19.00 
  No other incidents reported 

Site B24 
Location A1231 Broadmayne, Basildon 
Date Thursday 29th June 2006 
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Direction Eastbound 
Notes Weather:  Dry, sunny 
  Manual count commenced 07.00 
  RSI count commenced 07.05 due to late arrival of police 
  Surveys both ended 19.00 
  No incidents reported 

Site B31 
Location A176 Noak Hill 
Date Thursday 8th June 2006 
Direction Southbound 
Notes Weather:  Sunny, hot 
  Surveys both commenced 07.00 
  Traffic reported to be backing up at 07.55 
  Postcard issuing commences 08.00 
  Interviews recommenced 09.05 
  Traffic backed up 10.10, 11.00, 12.30, 13.00 & 15.50; 5 mins clearance 
  Survey recommenced 10.15, 11.05, 12.35, 13.05 & 15.55 
  A12 southbound reported closed at Mountnessing 11.10 
  Surveys both ended 19.00 

Site B33 
Location A132 Nevendon Road, Basildon 
Date Tuesday 13th June 2006 
Direction Southwestbound 
Notes Weather:  Wet 
  Both surveys commenced 07.05 
  Surveys both ended 19.00 
  No incidents reported 

Site B34 
Location B1464 London Road, Vange 
Date Wednesday 14th June 2006 
Direction Northeastbound 
Notes Weather:  Damp 
  Both surveys commenced 07.00 
  Surveys both ended 19.00 
  No incidents reported 

Site B35 
Location A127 Fortune of War 
Date Wednesday 19th July 2006 
Direction Westbound 
Notes Weather:  Hot, sunny 
  Manual count commences 07.00 
  Interview commence 07.15 
  A127 subject to considerable queues and delays all day due to survey 
  Unconfirmed reports of incidents on A12, A13, M25 
  Police report traffic exiting A127 at Mayflower Estate at 17.30 
  Interview survey closed at police request at 18.05 
  Manual count finished at 19.00 

Site B36 
Location A128 Brentwood Road 
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Date Wednesday 21st June 2006 
Direction Southbound 
Notes Weather: Dry 
  Both surveys commenced 07.05 
  Interviews stopped for 5 mins to clear queue at 07.55 
  Postcard issuing commenced 08.00 
  Interviews recommenced 09.00 
  Surveys both ended 19.00 
  No other incidents reported 

Site B37 
Location B1007 North Hill, Horndon 
Date Thursday 22nd June 2006 
Direction Southbound 
Notes Weather:  Dry, sunny 
  Both surveys commenced 07.00 
  Both surveys finished 19.00 
  No incidents reported 
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Count Data 

1.12 Additional Count Data 
Manual classified counts were undertaken at all RSI sites over the 12 hour period of the 
survey in order to provide interview expansion factors.  Continuous automatic traffic 
counts were also carried out at the RSI survey sites for a period of 14 days to identify any 
changes in flow as a consequence of traffic re-routeing.  

In addition MCCs were also carried out at relevant LATS sites, as set out in Table 0.1, in 
order to provide growth factors for the historic data. The LATS sites were shown 
previously in Figure 0.1 

Table 0.1 Manual Classified Link Counts:  LATS RSI Sites 
Ref Location Easting Northing Type of Count 

A1 B1335 Stifford Road, Aveley 557700 180500 MCC + ATC 

A2 B186 West Thurrock Way 557882 179065 MCC 

A3 A1306 Arterial Road 558500 179400 MCC 

A4 A13 on slip from A126 WB 558849 179792 MCC 

A5 London Road, West Thurrock 557500 177700 MCC 

A6 M25 J30 on slip NB 557485 180339 MCC 

A7 M25 J30 on slip SB 557623 179487 MCC 

A9 B186 south of Brentwood 558400 190600 MCC + ATC 

A10 B1421 Ockendon Road 558611 185183 MCC + ATC 

A11 B187 St Marys Lane 559040 187051 MCC + ATC 

A12 Warley Rd, Great Warley 557400 190400 MCC + ATC 

A13 M25 J29 A127 on slip SB 558600 188300 MCC 

A14 M25 J29 A127 on slip NB 558331 188809 MCC 

A15 B1007 south of Stock 568600 197900 MCC + ATC 

A16 A129 west of Billericay 565000 194700 MCC + ATC 

 

Where suitable existing data was not available on key links further MCCs were 
commissioned as set out in Table 0.2. 

Table 0.2 Manual Classified Link Counts:  Miscellan eous Sites 
Ref Location Easting Northing Type of Count 

1 Wickford Road, South Woodham Ferrers 579520 197655 MCC + ATC 

22 Dunnings Ln, West Horndon 561673 187487 MCC + ATC 

40 A13 between A176 and B1007   MCC 

41 A13 between B1007 and A128   MCC 

42 A13 between A128 and A1089   MCC 
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Ref Location Easting Northing Type of Count 

43 A13 between A1089 and A1012   MCC 

44 A13 between A1012 and A126   MCC 

45 A13 between A126 and M25 J30   MCC 

 

The location of all the MCC sites is shown in Figure 0.1 

 

Figure 0.1  Location of MCC sites in TGSE Study Are a 
 

1.13 Automatic Traffic Counts (ATC) 
The operation of any RSI site is likely to have an impact on traffic flows as inevitably 
drivers become aware of its location and take avoiding action.  To take account of this 
ATC equipment was placed at each site and operated for a period of 14 days, including 
the RSI survey day itself. ATC’s were also placed at locations where there were ‘holes’ in 
the cordons or screenlines due to rejected RSI sites. A full list of ATC survey sites is given 
in Table 0.3 and are shown in Figure 0.2 

Table 0.3 Automatic Traffic Counts:  Links 
Ref 
No 

Location Easting Northing 
Type of 
Count 

1 Wickford Road, South Woodham Ferrers 579520 197655 MCC + ATC 

2 A132 Burnham Road, South Woodham Ferrers 579600 197600 ATC 

8 St Michaels Rd, Daws Heath 581687 189079 ATC 

9 B1014 Canvey Road, South Benfleet 577987 185444 ATC 
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Ref 
No 

Location Easting Northing 
Type of 
Count 

10 B1014 Somnes Avenue, Canvey 578145 184921 ATC 

11 A130 Canvey Road, Canvey 577730 183402 ATC 

12 A1014 The Manorway, Corringham 568416 182929 ATC 

13 A1013 Stanford Rd, Corringham 567293 181919 ATC 

14 Heath Road, Orsett Heath 563815 180085 ATC 

16 Stifford Clays Rd, Grays 561821 180885 ATC 

17 A1306 Arterial Rd, Purfleet  555584 178997 ATC 

18 A1090 London Rd, Purfleet  555522 178094 ATC 

19 B1335 Sandy Lane, Aveley 555675 180058 ATC 

20 Dennis Rd, Ockenden 558267 183198 ATC 

21 B186 Clay Tye Rd  559220 186604 ATC 

22 Dunnings Ln, West Horndon 561673 187487 MCC + ATC 

23 Dark Ln, Gt Warley 558153 190948 ATC 

24 Warley Gap, Gt Warley 559387 190923 ATC 

25 Childerditch Lane, Lt Warley 560236 191096 ATC 

26 Mountnessing Road, Billericay 566105 195760 ATC 

27 Mill Road, Stock 569946 198653 ATC 

28 Leatherbottle Hill, Stock 570449 198811 ATC 

31 Southernhay, Basildon 570890 188552 ATC 

32 Pound Ln, Basildon 575854 190612 ATC 

33 Courtauld Rd, Basildon 573697 190592 ATC 

36 Spa Rd, Hockley 584280 192693 ATC 

A1 B1335 Stifford Road, Aveley 557700 180500 MCC + ATC 

A9 B186 South of Brentwood 558400 190600 MCC + ATC 

A10 B1421 Ockendon Road 558611 185183 MCC + ATC 

A11 B187 St Marys Lane 559040 187051 MCC + ATC 

A12 Warley Rd, Great Warley 557400 190400 MCC + ATC 

A15 B1007 South of Stock 568600 197900 MCC + ATC 

A16 A129 West of Billericay 565000 194700 MCC + ATC 

 Pitsea Road, Basildon 573100 188750 ATC 
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Figure 0.2  Location of ATC sites in TGSE Study Are a 
 

1.14 Manual Classified Junction Counts 
At key junctions within the TGSE study area a series of manual classified junction counts 
were carried out.  The full list of junction counts is detailed in Table 0.4 and their location 
shown in Figure 0.2 

Table 0.4 Manual Classified Junction Counts 

Ref Location Type 
Date of 
survey 

J1 A127/A129 Rayleigh Weir GS signalled rbt May 24th 

J4 A13/A129/B1014 Hadleigh 4 arm rbt May 25th 

J5 B1014/B1006 Benfleet 3 arm mini rbt May 24th 

J6 A13/A1014/A1013 Stanford-le-Hope GS rbt May 24th 

J7 A13/A128 Orsett GS rbt May 25th 

J8 A127/A128 Halfway House E Horndon GS rbt June 7th 

J9 A127/B148 Dunton Wayletts GS rbt June 5th 

J10 A127 Fortune O'War Segregated 4 arm rbt June 12th 

J14 B1464 High Road/Broadway Link 3 arm rbt June 19th 

J15 A13/A132 Pitsea Flyover GS rbt July 3rd 

J16 B1464 High Road/Clay Hill Rd, Vange 3 arm mini rbt May 25th 

J17 A13/A176 Five Bells GS series of 3 rbts July 3rd 

 A176/B1464/A13 5 arm rbt  
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Ref Location Type 
Date of 
survey 

 A176/A13/High Rd 4 arm rbt  

 A176/B1420/A13 3 arm rbt  

J18 A176 Nether Mayne/Dry St 3 arm priority May 25th 

J20 A176 Nether Mayne/The Knares 3 arm priority May 25th 

J22 A176 Nether Mayne/Ashdon Way 3 arm signals May 25th 

J23 A176 Nether Mayne/ Southernhay 4 arm rbt June 12th 

J25 A1321 Broadmayne/Church Walk/Gt Oaks 4 arm signals May 25th 

J26 A1321 Broadmayne/Ghyllgrove Staggered Signals June 12th 

 A1321/Ghyllgrove/Southernhay Signals  

 A1321/Linkway Signals  

J27 A1321 Broadmayne/Church Road Split 3 arm priorities June 12th 

J28 A1321 Broadmayne/B1464 Timberlog Lane 4 arm rbt June 8th 

J31 Station Way/Ashdon Way/Cherrydown 4 arm rbt June 19th 

J33 A130/A132/A1245 Rettendon Turnpike GS junction series June 22nd 

 A132/Main Rd/Woodham Rd/A1245 5 arm rbt  

 A132/A1245/A130 5 arm rbt  

 A132/A130 3 arm signals  

J34 A13/B1006 Tarpots 4 arm double mini rbt June 6th 

J40 
A129 London Rd/London Hill/A129 Station Rd, 
Rayleigh 3 arm priority May 24th 

J41 A129 Crown Hill/High St, Rayleigh 3 arm mini rbt May 24th 

J42 A129 High Rd/A1015 Eastwood Rd, Rayleigh 3 arm mini May 24th 

J43 A129 London Rd/A132 Nevendon Rd, Wickford 5 arm rbt June 5th 

J44 A129 Southend Rd/Hardings Elms Rd 3 arm priority May 25th 

J45 A129 Southend Rd/Barleylands Rd 3 arm priority May 25th 

J46 A129 Southend Rd/A176 Noak Hill Rd, Billericay 3 arm rbt June 12th 

J47 A129 London Rd/B1007 Stock Rd, Billericay 4 arm rbt June 12th 

J48 A13/A1012, North Stifford GS rbt June 13th 

J49 A1306 Arterial Rd/A1012 Elizabeth Rd, Grays 5 arm rbt June 12th 

J50 
A1012 Elizabeth Rd/Hogg Ln/Devonshire Rd, 
Chafford Hundred 

4 arm rbt June 13th 

J51 A1013 Lodge Ln/B149 Wood View, Lt Thurrock 5 arm rbt June 5th 

J52 A126/A1089 GS junction June 8th 

 A126 Marshfoot Rd/A1089 Dock Approach Rd 5 arm rbt  

 A126 Marshfoot Rd/A1089 Dock Approach Rd 3 arm priority  

J53 A1013 Orsett Rd/A126 Stanley Rd, Grays 4 arm part signalled May 24th 
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Ref Location Type 
Date of 
survey 

J54 A126 Stanley Rd/A126 Clarence Rd, Grays 4 arm priority June 8th 

J55 A1013 Orset Rd/B189 Derby Rd, Grays 3 arm one-way May 24th 

J56 A1012 Hogg Ln/A126 Crown Rd, Grays 3 arm rbt June 7th 

J57 A126 London Rd/Eastern Way, Grays 4 arm gyratory June 8th 

J58 A126 London Rd/Devonshire Rd, S Stifford Signals May 24th 

J59 A126 W Thurrock Way/London Rd, W Thurrock 4 arm rbt June 26th 

J60 A126/B186 West Thurrock Way, Lakeside 5 arm rbt June 22nd 

J61 A126/B146 Fenner Rd, Chafford Hundred 4+ arm rbt June 19th 

J62 A126/A13 Lakeside 3 arm rbt June 26th 

J63 A13/A1306 Purfleet GS junction June 12th 

 A13/A1306 New Rd, Purfleet GS rbt  

 A13/A1306 London Rd, Purfleet GS rbt  

J64 E Tilbury Rd/Princess Mgt Rd/Muckingford Rd 3 arm priority May 24th 

J65 A126 Marshfoot Rd/B189 4 arm rbt June 7th 

 

 

Figure 0.3  Location of ATC sites in TGSE Study Are a 
 
 
 



Thames Gateway South MultiModal Model 

Highway and Public Transport Survey Report 

33 

1.15 Count Data GIS system 
After the traffic surveys were complete, and the data cleaned, analysed and entered into a 
database of survey information a simple GIS system was developed. This enabled the 
TGSE model team to easily locate count data, and aided the team when supplying data to 
others. 

Such an extensive data collection programme has inevitably led to data requests from 
districts, other ECC departments, other councils, and developers. The GIS system has 
made the supply of such data much easier. 

A map showing the location of all traffic data used in the model – RSI, MCC, ATC and 
historic data – is shown in Appendix C. 
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Journey Time Surveys 

1.16 Routes 
A series of routes within the study area were identified in order to provide comparison 
data with times output from the assignment model.  These routes comprised all of the 
major A roads together with a selection of minor roads where these lie parallel to major 
routes. 

The routes used are shown in Figure 0.1, and a brief description of each is set out in 
Table 0.1. 

 

Figure 0.1  Journey Time Survey Routes 
 

Table 0.1 Journey Time Survey Route Information 
Name Route (identifier/junction start/end points) 

A13 Southend boundary - A1306 (west of M25) 

A127 Southend boundary - M25 J29 

A128 A127 Halfway House - A13 Orsett 

A129 A176 Billericay - Wickford - A1245 (Carpenters Arms rbt) 

A129 A127 Rayleigh Weir - A13 South Benfleet 

A130 A132 Rettendon - A13 Sadlers Farm 

A132 A130 Rettendon - A13 Pitsea 

A176 A132 Billericay - Basildon - B1464 Five Bells 
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Name Route (identifier/junction start/end points) 

A1013 A13 Orsett - A1012 Grays 

A1089 A13 - A126 Chadwell St Mary 

A126 A1089 Chadwell St Mary - A1012 - Devonshire Rd - S Stifford - Lakeside - A13 

A1012 A126 Grays - A1306 Treacle Mine rbt 

A1306 A1012 Treacle Mine rbt - Lakeside - A13 

A1235 Cranes Farm Rd: A132 East Mayne - A176 Upper Mayne 

A1321 Broadmayne: A132 South Mayne - A176 Nether Mayne 

B1464 A130 Sadlers Farm - Pitsea - A176 Five Bells 

Pitsea Rd Pitsea Rd: B1464 Pitsea - A132 East Mayne 

 

In addition to these routes, further information was obtained from Atkins regarding the 
continuation of the A13 and A127 within the Southend area.  These routes’ easternmost 
points were the junction with Queensway and the junction with Hamstel Road 
respectively. 

The surveys were undertaken in each of the three time periods: 0700:1000, 1000:1600, 
and 1600:1900 hours.  The target was to do six complete surveys on each route, in each 
direction, and within each time period.  However, the need to avoid dates on which RSI 
surveys were taking place meant that this target was not achieved for all routes and times.  
The surveys achieved are shown in Table 0.2; it should be noted that several routes were 
combined ‘on the ground’. 

Table 0.2 Journey Time Survey Frequency 
Route: Direction  AM IP PM 

A127 EB 8 6 5 

A127 WB 3 5 5 

A13 EB 4 6 3 

A13 WB 5 6 4 

Grays (A1306 / A1012 / A126 / A1089) EB 5 6 3 

Grays (A1089 / A126 / A1012 / A1306) WB 5 6 3 

A1235 Cranes Farm Rd EB 6 12 6 

A1235 Cranes Farm Rd WB 6 12 6 

A1321 Broadmayne EB 6 6 0 

A1321 Broadmayne WB 6 6 0 

A129 Thundersley NB 3 6 3 

A129 Thundersley SB 3 6 3 

A129 / A176 / B1464 / A130 / A132 NB 3 6 3 

A132 / A130 / B1464 / A176 / A129 SB 3 6 3 

Lakeside - A128 (A126 / A1013 / A128) NB 4 8 2 
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A128 - Lakeside (A128 / A1013 / A126) SB 3 7 2 

Totals   73 110 51 

 

The journey time data was assessed for accuracy using the COBA manual1.  This requires 
that the standard deviation of the mean journey time is calculated, together with its 
coefficient of variation.  This is then used to evaluate the distribution of the observed 
journey times and the confidence level of the results, taking into account the number of 
runs which have been completed.  The results for a total of 30 individual routes and four 
combined routes are set out in Table 0.3, Table 0.4 and Table 0.5. 

Although the tables below show all journey time results, observed journey times were only 
used in the validation where the calculated accuracy @ 95% confidence was less than 
20%, as recommended in DMRB.  The main reason for routes not meeting these criteria 
was that insufficient observations were made.  As set out in Table 0.2 there were fewer 
observations made during the peak periods and it is during these periods that some 
routes did not meet the required accuracy.   

Table 0.3 Journey Time Validation Survey Accuracy: AM Peak Period  
 Observed Journey Times     

Route/Dir Min Max Mean Std Dev Coef Var 
Accuracy 

@ 95% 
Conf 

No of Obs 

A13 EB 23:13 28:35 25:41 2:12 9% 10% 4 

A13 WB 26:18 42:13 33:56 6:43 20% 19% 5 

A127 EB 14:23 21:49 16:24 2:33 16% 10% 8 

A127 WB 17:37 19:10 18:35 0:51 5% 8% 3 

A128 NB Combined 22:03 25:20 23:20 01:30 6% 8% 4 

A128 SB Combined 22:46 25:49 24:20 01:32 6% 11% 3 

 A128 NB 6:02 7:38 6:40 0:43 11% 13% 4 

 A128 SB 6:50 8:16 7:16 0:41 10% 11% 4 

 A1013 EB 5:48 6:56 6:20 0:28 7% 9% 4 

 A1013 WB 6:13 7:57 6:59 0:44 7% 12% 4 

 A126 W EB 9:22 11:48 10:00 1:12 12% 14% 4 

 A126 W WB 9:26 11:45 10:25 1:12 5% 19% 3 

A132 NB 11:13 16:25 15:16 2:41 18% 30% 3 

A132 SB 13:22 18:20 13:49 2:36 19% 32% 3 

A130 NB 4:24 4:54 4:44 0:17 6% 10% 3 

A130 SB 4:59 6:59 5:53 1:01 17% 29% 3 

B1464 EB 6:32 8:29 7:21 1:01 14% 23% 3 

B1464 WB 6:21 7:51 7:02 0:46 11% 18% 3 

A176 NB 9:59 17:02 12:36 3:51 31% 52% 3 

                                                
 
1 Accuracy of Local Journey Time Measurements, Volume 13, Section 1, Part 5, Chapter 11, Design Manual for Roads and 

Bridges, May 2002 
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 Observed Journey Times     

Route/Dir Min Max Mean Std Dev Coef Var 
Accuracy 

@ 95% 
Conf 

No of Obs 

A176 SB 10:06 10:36 10:26 0:17 3% 5% 3 

A129 EB 16:57 17:16 17:05 0:10 1% 2% 3 

A129 WB 15:24 25:05 18:59 5:18 28% 47% 3 

A1235 EB 4:46 5:37 5:06 0:17 6% 5% 6 

A1235 WB 3:33 4:27 4:09 0:20 8% 7% 6 

Grays EB Combined 19:33 26:03 22:08 02:30 11% 11% 5 

Grays WB Combined 19:33 24:11 21:19 01:47 8% 8% 5 

 A1089 NB 1:36 2:10 1:52 0:13 12% 11% 5 

 A1089 SB 1:34 1:38 1:36 0:02 2% 2% 5 

 A126 E EB 7:40 10:13 8:34 1:04 12% 12% 5 

 A126 E WB 7:05 9:33 8:13 1:10 14% 14% 5 

 A1306 EB 8:36 13:30 10:24 1:52 18% 17% 5 

 A1306 WB 8:35 10:45 9:31 0:54 9% 9% 5 

A1321 EB 2:20 2:50 2:35 0:03 2% 2% 6 

A1321 WB 3:06 4:32 3:45 0:18 8% 6% 6 

 

Table 0.4 Journey Time Validation Survey Accuracy: PM Peak Period 
 Observed Journey Times     

Route/Dir Min Max Mean Std Dev Coef Var 
Accuracy 

@ 95% 
Conf 

No of Obs 

A13 EB 29:56 42:31 35:12 06:32 19% 31% 3 

A13 WB 23:30 24:45 24:09 00:41 3% 3% 4 

A127 EB 20:25 32:52 26:14 05:14 20% 19% 5 

A127 WB 14:45 16:38 15:43 00:47 5% 5% 5 

A128 NB Combined 23:28 27:32 25:30 02:38 22% 50% 2 

A128 SB Combined 24:26 25:10 24:48 00:31 2% 9% 2 

 A128 NB 06:32 06:41 06:37 00:06 2% 7% 2 

 A128 SB 07:10 08:04 07:37 00:38 8% 37% 2 

 A1013 EB 06:40 06:48 06:44 00:06 1% 44% 2 

 A1013 WB 06:24 07:22 06:53 00:41 10% 44% 2 

 A126 W EB 09:52 13:35 11:43 02:38 22% 100% 2 

 A126 W WB 09:21 09:32 09:27 00:08 1% 6% 2 

A132 NB 12:25 20:28 16:24 04:02 25% 41% 3 

A132 SB 11:47 14:45 12:48 01:42 13% 22% 3 

A130 NB 04:19 04:52 04:34 00:17 6% 10% 3 

A130 SB 07:38 14:52 10:37 03:47 36% 60% 3 

B1464 EB 07:26 13:07 10:12 02:51 28% 47% 3 

B1464 WB 07:41 08:12 08:01 00:15 3% 14% 2 

A176 NB 12:36 17:22 15:00 02:23 16% 27% 3 

A176 SB 10:41 11:33 11:00 00:29 4% 7% 3 

A129 EB 15:51 17:13 16:31 00:41 4% 7% 3 
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 Observed Journey Times     

Route/Dir Min Max Mean Std Dev Coef Var 
Accuracy 

@ 95% 
Conf 

No of Obs 

A129 WB 15:26 16:38 16:13 00:40 4% 7% 3 

A1235 EB 03:36 06:10 04:53 01:00 20% 17% 6 

A1235 WB 04:08 05:51 04:44 00:37 13% 11% 6 

Grays EB Combined 20:18 30:16 25:17 04:59 20% 33% 3 

Grays WB Combined 18:06 25:37 21:05 03:59 19% 32% 3 

 A1089 NB 01:46 02:00 01:54 00:07 6% 11% 3 

 A1089 SB 01:30 01:42 01:34 00:07 7% 46% 3 

 A126 E EB 07:56 12:27 09:51 02:20 24% 40% 3 

 A126 E WB 06:50 09:34 07:54 01:28 18% 31% 3 

 A1306 EB 09:42 14:39 11:59 02:30 21% 35% 3 

 A1306 WB 08:27 13:11 10:02 02:44 27% 12% 3 

A1321 EB       0 

A1321 WB       0 

 

Table 0.5 Journey Time Validation Survey Accuracy: Interpeak Period 
 Observed Journey Times     

Route/Dir Min Max Mean Std Dev Coef Var 
Accuracy 

@ 95% 
Conf 

No of Obs 

A13 EB 24:08 27:45 26:02 01:32 6% 5% 6 

A13 WB 23:16 26:04 24:59 00:58 4% 3% 6 

A127 EB 14:49 16:53 15:18 00:48 5% 4% 6 

A127 WB 14:09 17:07 15:19 01:19 9% 8% 5 

A128 NB Combined 22:14 27:33 24:45 02:00 8% 5% 8 

A128 SB Combined 22:34 26:42 24:33 01:40 7% 5% 7 

 A128 NB 05:37 07:25 06:32 00:32 8% 5% 8 

 A128 SB 06:27 08:27 07:02 00:42 10% 7% 7 

 A1013 EB 05:47 07:33 06:31 00:40 10% 7% 8 

 A1013 WB 06:00 07:30 06:33 00:35 9% 7% 7 

 A126 W EB 08:53 14:36 11:17 01:52 17% 11% 8 

 A126 W WB 08:41 12:12 10:20 01:28 14% 10% 7 

A132 NB 11:06 12:30 11:38 00:37 5% 4% 6 

A132 SB 11:10 12:49 12:00 00:32 4% 4% 6 

A130 NB 04:20 05:06 04:40 00:18 7% 5% 6 

A130 SB 04:32 06:56 05:06 00:55 18% 15% 6 

B1464 EB 06:46 08:30 07:41 00:36 8% 6% 6 

B1464 WB 06:44 08:28 07:50 00:45 10% 8% 6 

A176 NB 09:38 11:25 10:32 00:40 6% 5% 6 

A176 SB 09:33 10:46 09:59 00:27 5% 4% 6 

A129 EB 15:42 20:28 17:35 02:12 13% 10% 6 

A129 WB 15:13 17:08 15:50 00:45 5% 4% 6 

A1235 EB 03:51 05:21 04:32 00:25 9% 5% 12 
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 Observed Journey Times     

Route/Dir Min Max Mean Std Dev Coef Var 
Accuracy 

@ 95% 
Conf 

No of Obs 

A1235 WB 03:24 04:29 03:56 00:20 9% 4% 12 

Grays EB Combined 18:32 20:50 20:03 00:53 4% 4% 6 

Grays WB Combined 19:38 23:08 21:38 01:26 7% 5% 6 

 A1089 NB 01:36 02:06 01:51 00:10 9% 7% 6 

 A1089 SB 01:34 02:20 01:45 00:18 17% 14% 6 

 A126 E EB 06:24 08:34 07:40 00:49 11% 9% 6 

 A126 E WB 06:49 10:40 08:44 01:15 14% 12% 6 

 A1306 EB 09:30 10:00 09:41 00:10 2% 1% 6 

 A1306 WB 08:39 10:24 09:27 00:40 2% 6% 6 

A1321 EB 03:06 04:23 03:52 00:28 12% 10% 6 

A1321 WB 03:51 04:40 04:24 00:18 7% 6% 6 

 
Table 0.6 shows which routes meet the Accuracy Criteria in each time period.  

Table 0.6 Observed Journeys Meeting Accuracy Criter ia 
Route/Dir AM PM IP 

A13 EB �  �  �  

A13 WB �  �  �  

A127 EB �  �  �  

A127 WB �  �  �  
A128 NB Combined �  �  �  
A128 SB Combined �  �  �  

 A128 NB �  �  �  

 A128 SB �  �  �  

 A1013 EB �  �  �  

 A1013 WB �  �  �  

 A126 W EB �  �  �  

 A126 W WB �  �  �  

A132 NB �  �  �  

A132 SB �  �  �  

A130 NB �  �  �  

A130 SB �  �  �  

B1464 EB �  �  �  

B1464 WB �  �  �  

A176 NB �  �  �  

A176 SB �  �  �  

A129 EB �  �  �  

A129 WB �  �  �  

A1235 EB �  �  �  
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Route/Dir AM PM IP 

A1235 WB �  �  �  
Grays EB Combined �  �  �  
Grays WB Combined �  �  �  

 A1089 NB �  �  �  

 A1089 SB �  �  �  

 A126 E EB �  �  �  

 A126 E WB �  �  �  

 A1306 EB �  �  �  

 A1306 WB �  �  �  

A1321 EB �  �  �  

A1321 WB �  �  �  
Total Routes for Analysis (exc 
combined) 24 14 30 
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Roadside Interview Data Evaluation 

1.17 RSI Surveys 
The survey contractor was asked to interview as many drivers of specified vehicles as 
was possible within the constraints at each survey site.  The subsequent percentage 
capture of drivers’ trips varied accordingly, resulting in an average of 17.4% of observed 
drivers being interviewed across the 25 RSI sites.  The highest percentage capture was 
54.5% at site B2, on the old A130, and the lowest achieved was 9.6% at B35, the Fortune 
o’War on the A127.  The total number of interviews and the overall percentage capture 
rate for each site is set out in Table 0.1.  This information is expanded to capture rate by 
vehicle type in Appendix B. 

Table 0.1 RSI Survey Site Performance 

Ref Route Location 
12 hour 

flow 
Capture 

(%) 
Refusals 

(%) 

B1 A130 South of A12 13,960 10.3 4.0 

B2 A1245 Hanningfield (LATS site) 1,740 54.5 1.9 

B3 A130 North of Sadlers Farm 14,040 10.9 3.7 

B4 A132 East Mayne, Basildon 12,010 14.8 0.1 

B5 A176 Upper Mayne, Basildon 12,590 12.6 3.5 

B6 Unc High Road, Laindon 6,500 19.9 1.2 

B7 B1036 Mandeville Way, Dunton 4,290 28.7 1.1 

B9 A128 Tilbury Rd, W Horndon 5,710 19.7 4.1 

B10 B186 Pilgrims Ln, Thurrock 4,520 35.1 3.3 

B11 A1012 Between A13 & A1306 Thurrock 12,410 13.9 3.5 

B12 A1013 Stanford Rd, Thurrock 6,040 21.4 2.1 

B13 A1089 Dock Approach Rd, Thurrock 8,980 16.7 3.3 

B16 Unc Burnt Mills Rd, Basildon 1,380 48.3 1.7 

B17 Unc Felmores, Basildon 3,640 24.2 2.5 

B18 Unc Ashlyns, Basildon 5,610 19.4 0.4 

B19 A132 South Mayne, Basildon 5,370 17.4 1.4 

B20 B1464 High Rd, Basildon 4,140 32.4 0.4 

B21 A176 Nether Mayne, Basildon 8,460 12.9 3.4 

B24 A1321 Broadmayne, Basildon 8,540 18.4 2.4 

B31 A176 Noak Hill, Noak Bridge 6,620 15.2 3.5 

B33 A132 Nevendon Rd, Wickford 11,420 11.5 3.1 

B34 B1464 London Rd, Pitsea 3,360 31.6 1.7 

B35 A127 Fortune o’War 15,180 9.6 9.0 

B36 A128 Brentwood Rd, Herongate (LATS site) 6,350 19.3 5.0 

B37 B1007 North Hill, Horndon 3,700 46.0 0.8 

 

It should be noted that not all interviews were successful as some drivers either refused to 
answer some or all of the questions or gave insufficient information to identify their trip 
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origin or destination.  The level of refusals varied between 0.1% (at site B4 on the A132 
East Mayne) and 9.0% (at B35, the Fortune o’War), with an average refusal level of 2.7%.  
The level of refusals for each site is also set out in Table 0.1. 

In addition, traffic flows past each site were affected by the presence of the survey which 
would have resulted in some re-routeing of traffic and/or reduced capacity through the 
site.  The level of change at each site is set out in Table 0.2 and it can be seen that the 
change ranges between -4% and -44%. 

Table 0.2 RSI Survey Site Traffic Flow Changes on S urvey Day 

Ref Route Location 
Survey 

Day 12hr 
flow* 

Average 
Weekday 
12hr flow* 

Change 
in Flow 

(%) 

B1 A130 South of A12 13,960 19,620 -28.8 

B2 A1245 Hanningfield (LATS site) 1,740 1,840 -5.4 

B3 A130 North of Sadlers Farm 14,040 16,120 -12.9 

B4 A132 East Mayne, Basildon 12,010 14,430 -16.8 

B5 A176 Upper Mayne, Basildon 12,590 15,950 -21.0 

B6 Unc High Road, Laindon 6,500 7,740 -16.1 

B7 B1036 Mandeville Way, Dunton 4,290 5,600 -23.4 

B9 A128 Tilbury Rd, W Horndon 5,710 7,610 -25.0 

B10 B186 Pilgrims Ln, Thurrock 4,520 5,550 -18.7 

B11 A1012 Between A13 & A1306 Thurrock 12,410 14,270 -13.0 

B12 A1013 Stanford Rd, Thurrock 6,040 6,320 -4.4 

B13 A1089 Dock Approach Rd, Thurrock 8,980 9,640 -6.8 

B16 Unc Burnt Mills Rd, Basildon 1,380 1,760 -21.6 

B17 Unc Felmores, Basildon 3,640 4,950 -26.4 

B18 Unc Ashlyns, Basildon 5,610 7,120 -21.3 

B19 A132 South Mayne, Basildon 5,370 5,600 -4.0 

B20 B1464 High Rd, Basildon 4,140 6,040 -31.4 

B21 A176 Nether Mayne, Basildon 8,460 10,800 -21.7 

B24 A1321 Broadmayne, Basildon 8,540 10,040 -14.9 

B31 A176 Noak Hill, Noak Bridge 6,620 8,910 -25.7 

B33 A132 Nevendon Rd, Wickford 11,420 12,610 -9.4 

B34 B1464 London Rd, Pitsea 3,360 4,180 -19.7 

B35 A127 Fortune o’War 15,180 27,170 -44.1 

B36 A128 Brentwood Rd, Herongate (LATS site) 6,350 7,280 -12.7 

B37 B1007 North Hill, Horndon 3,700 4,670 -20.9 

*  Rounded to nearest 10 

1.18 RSI Data Cleaning 
The RSI record sheets were coded into spreadsheets and 5% of input records were 
checked to ensure that data entry errors were minimised.  Records with missing input 
fields were evaluated and discarded if necessary. 
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In addition, records with addresses for which postcodes had not been identified either 
during the interview or subsequent data entry processing, were further investigated in 
order to maximise the available trip data.  This entailed inputting general postcodes for 
non-specific locations, e.g. generic town centre, retail area or employment area postcodes 
were selected.  This was done by developing a gazetteer and postcodes were allocated to 
incomplete but sufficiently identifiable addresses accordingly. 

1.19 Range and Logic Checks 
A select link analysis process was used within the preliminary highway network to check 
the logic of data for each RSI site.  This process comprised checking the logic of the O-D 
trip record, assessing whether records could be salvaged where the logic was found to be 
flawed, i.e. was it possible that the O-D had inadvertently been transposed during data 
processing, and discarding records that could not be salvaged.  

Subsequently the original record sheets were checked to establish the possible cause of 
data queries and, wherever possible, the data was amended accordingly or the record 
was discarded if completely illogical information given. 

Further range checks were made to ensure that stated vehicle occupancy was logical for 
the vehicle type, etc.  

1.20 Southend Data 
At this point we were supplied with data from the 13 Southend RSI sites along with their 
associated MCC and ATC data. This data had been cleaned, but had not had logic 
checks, or expansion factors applied. 

1.21 Data Expansion 
The data was taken through two processes: the first was to factor the RSI data to the level 
of the appropriate market segment, using journey purposes and vehicle types. The 
second was to factor the records at each site to the average level of traffic passing the site 
on a non-survey weekday,  

MCC data was collected on the day of the RSI in both the surveyed and non-surveyed 
directions. The MCC data was normalised, i.e. factored to match ATC data collected at 
that site on the date of the RSI.  

Expansion factors by quarter hour period and vehicle type were then created by dividing 
the normalised MCC data by corresponding RSI counts.  

These initial expansion factors were checked for reasonableness/anomalies, and 
alternative observed data was ‘patched’ in where any of these initial factors was found to 
be equal to or greater than 30. 

In order to control for the loss of any time and vehicle splits contained within the 
normalised MCC data, but missing from the RSI data, the initial expansion factors were 
multiplied by a time-period and vehicle type specific ratio. This ratio was equal to:  
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factors) expansion initial the using total factored t(Equivalen
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The resulting controlled expansion factors were then checked by multiplication with the 
RSI counts to ensure the totals match the MCC data by combination of time period and 
vehicle type. 

Application of these controlled expansion factors to the RSI records, therefore, replicated 
the observed survey-day totals by time period and vehicle type. At this point the 
expansion process for records in the observed direction differed to that for those records 
that had been reversed (to represent the traffic travelling through the site in the 
unobserved direction).  

The reversed records required an additional process to correct the levels of each market 
segment. For example, the process ensured that the factored records contained a 
comparable proportion of work to home traffic for the reverse direction in the PM peak as 
there were home to work observed in the AM peak (travelling in the survey direction). This 
process was not required for the forward direction since this direction gave us our 
observed purpose splits. 

Table 0.3 summarises which observed segments were used to provide the appropriate 
purpose splits for reversed records in each time period. Where two cells contain the same 
number, the same purpose proportion was used. 

Table 0.3 Observed Segments by Purpose Split 

Purpose Observed (forward) 
direction 

‘Reverse’ direction 

Time Period  AM IP PM AM IP PM 

Home to work 1 5 9 21 17 13 

Home to employers business 2 6 10 22 18 14 

Home to education 3 7 11 23 19 15 

Home to other 4 8 12 24 20 16 

Work to home 13 17 21 9 5 1 

Education to home 14 18 22 10 6 2 

Employers business to home 15 19 23 11 7 3 

Other to home 16 20 24 12 8 4 

Non home-based purposes No purpose correction applied 

 

The final element of expansion, was applied for both the forward and reverse directions, to 
account for the fact that carrying out the survey may have affected the level of traffic 
passing the site.  ATC data (excluding the day of survey), taken over a fourteen day 
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period around the RSI date, was applied in order to transform the survey data to represent 
a typical day.  

1.22 Reverse Direction RSI Data 
The RSI surveys were for 12 hours in a single direction.  In order to develop data for the 
reverse direction a combination of two methods were used.  Drivers were asked if they 
were going to return (or if they were already returning) along the same route on the same 
day.  If yes, they were asked what time this would be.  This information was used as the 
primary source of reverse direction data. 

However, it was not possible to rely on this method as it was found that there were 
insufficient resultant records to provide satisfactory reversed data sets for each site.  
Reliance on these records would have resulted in excessive expansion factors and 
patching in order to fully match expected market segmentation.  

Accordingly a supplementary method was used which involved taking all of the records 
which had either not answered the question, which stated they would not return or which 
stated that they would return outside of the 12 hour survey period.  These were ‘forced’ to 
make a return trip on the basis that the time of return was the transpose of the interview 
time, i.e. trips that were interviewed during the quarter hour commencing 0700 hours were 
assumed to return during the quarter hour ending 1900 hours, being the ‘opposite end’ of 
the 12 hour period.  This trip time transposition is fully illustrated in Appendix B. 

1.23 Amalgamation of Site Data 
Data for all the 38 RSI survey sites was amalgamated to a single file.  The complete 
TGSE RSI survey data set is summarised by journey purpose and time period in Table 
0.4.  The data is further broken down by whether the trip is an Internal or External 
movement, i.e. I - I is a movement totally within the internal study area, E - I is an 
external:internal movement, and E - E is a trip with both ends outside of the internal study 
area. 

Table 0.4 RSI Data: Observed Trips by Purpose 
Journey Purpose Time Period 

Movement 
AM 

(0700-0959) 
IP 

(1000-1559) 
PM 

(1600-1859) 

Home to Work (persons)  

I - I 4299 1367 506 

E - I 1768 524 125 

E - E 58 11 2 

Home to Employers Business (persons)  

I - I 393 485 194 

E - I 274 300 43 

E - E 10 14 2 

Home to Education  (persons)  

I – I 840 425 145 
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Journey Purpose Time Period 

Movement 
AM 

(0700-0959) 
IP 

(1000-1559) 
PM 

(1600-1859) 

E – I 122 72 12 

E – E 2 0 0 

Home to Other (persons)  

I – I 1855 6281 2978 

E – I 404 1793 635 

E – E 14 42 5 

Work to Home (person)  

I – I 378 1644 2508 

E – I 87 653 1382 

E – E 1 30 35 

Employers Business to Home (persons)  

I – I 24 157 89 

E – I 4 38 21 

E – E 0 0 0 

Education to Home (persons)  

I – I 146 507 286 

E – I 7 53 60 

E – E 0 2 0 

Other to Home (persons)  

I – I 380 4194 2318 

E - I 41 946 745 

E - E 5 41 29 

NHBEB (persons)  

I - I 486 1685 548 

E - I 175 882 166 

E - E 8 40 1 

NHBO (persons)  

I - I 647 3116 1365 

E - I 105 557 272 

E - E 7 16 8 

LGV (vehs)  

I - I 847 1705 758 

E - I 536 922 466 

E - E 16 33 18 

HGV (vehs)  

I - I 186 433 123 

E - I 246 551 172 

E - E 9 24 9 
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Public Transport Surveys 

1.24 Bus Surveys 
Surveys were carried out on virtually all weekday bus services within the TGSE 
Assignment model study area in both the AM peak and the interpeak.  The surveys 
attempted to capture origins and destinations of all passengers on routes of ‘significance’ 
(>2 per hour) using boarding and alighting counts and questionnaires handed out to 
passengers.  In all approximately 50 routes were surveyed and are listed in Table 0.1. No 
PM peak surveys were carried out.  The PM matrices will be calculated from the AM data, 
in a similar manner to that used for the RSIs.   

The surveys identify, when correctly completed, the ultimate origin and destination in 
terms of both location and purpose. Each questionnaire was marked with a serial number.  
Since the surveys were handed out in order this enables identification, via the associated 
log sheet, of the stop at which the respondent boarded.  Similarly, the completed 
questionnaires were handed in when the patron alighted and placed in an envelope 
relating to that stop.  Hence through this technique we can identify the board point and 
alight point for each survey; even if the ultimate origin and destination are not given. 

Table 0.1 Buses in TGSE study area surveyed 
Route 
number Route description Operator Headway  
1 Shoeburyness - Southend - Hadleigh - Rayleigh  Arriva Southend 20 

1 
Canvey - South Benfleet - Battlesbridge - Rettendon 
- Chelmsford – Writtle Regal Busways 60 

1/1A Pitsea – Basildon First 60 
2 Southend - Hadleigh - Basildon  First 30 
4/4A Southend - Great Wakering - Landwick  Arriva Southend 30 
5 Southend - Hadleigh - Basildon  Arriva Southend 30 
5 Pitsea - Basildon  First 30 

6A Belfairs - Leigh Station  Arriva Southend 

peaks 
only 

30mins 

7/8 
Shoeburyness - Southend - Rochford - Hockley / 
Rayleigh  Arriva Southend 30 

8/A/B/C Pitsea - Laindon - Pitsea  First 30 
9 Shoeburyness - Southend - Rayleigh  Arriva Southend 15 
12 Basildon - Thundersley Circular  First 30 
13 Southend - Temple Sutton  Arriva Southend 20 

14 
Southend - Barling - Great Wakering - 
Shoeburyness / Landwick - Foulness Island  

Stephensons of 
Essex 90 

15/A/B Southend - Rayleigh - Basildon  First 
peaks 
only 

16 Southend - Rayleigh - Canvey  First 

peaks 
only 

20mins 
20/20C Southend - Rayleigh - Hulibridge/Lower Hockley  First 15 
21 North Benfleet - Pitsea - Vange - Basildon  NIBS 60 
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21/A/B Temple Sutton - Southend - Hadleigh - Canvey  First 20 
22 Canvey - Basildon - Lakeside  First 30 
22 Canvey - Basildon - Lakeside  First 30 
24 Southchurch - Southend - Rayleigh - Rawreth  First 60 
25 Southend - Rayleigh - Wickford - Basildon  First 30 

25A/25B 
Shotgate/Runwell - Wickford - Basildon - Laindon - 
Langdon Hills  First 30 

26/A/B Bournes Green - Southend - Hadleigh - Canvey  First 30 
27/A/B Temple Sutton - Southend - Hadleigh - Canvey  First 20 

28 Canvey - Benfleet Station  First 
peak only 
10mins 

29 Southend - North Leigh - Belfairs  Arriva Southend 15 
35 Chelmsford - Rayleigh - Southend  First 60 

40A Grays - Chafford Hundred 
Town & Country 
Travel 30 

42 Basildon Cranes/Pipps Hill Industrial Areas  First 
0.5 

services 

60 Canewdon - Rochford - Southend  

Arriva Southend / 
Stephensons of 
Essex Occ 

98 
Lakeside - Chafford Hundred - Grays - Stifford 
Clays - Orsett Hospital 

Town & Country 
Travel 60 

100 Chelmsford- Basildon - Grays - Lakeside  First 20 
101 Wickford - Billericay- Basildon  First 60 
104 Basildon - Laindon - Langdon Hills  Crown Coaches 60 
104 Basildon - Laindon - Langdon Hills  Crown Coaches 60 
237 South Woodham - Basildon  NIBS 120 

268/269 Blackmore - Brentwood - Grays  
Imperial Bus 
Company 120 

320 Tilbury - Asda - Little Thurrock - Grays - Lakeside Imperial 30 

370 
Grays - Lakeside - Ockendon - Upminster - 
Romford Arriva 30 

372 Hornchurch - Rainham - Lakeside Mon-Sat Blue Triangle 30 

373 
Grays - Lakeside - Belhus - Aveley - Upminster - 
Romford Arriva 30 

374 West Horndon - East Tilbury - West Tilbury - Grays  
Town & Country 
Travel 60 

377 Lakeside - Grays - Chadwell St. Mary - Tilbury Arriva 30 

383 
Lakeside - Grays - Chadwell St. Mary - Brentwood 
Road Estate Arriva 30 

389 Aveley - Basildon  First 90 
551 Basildon - Billericay - Brentwood First 30 

X30 Southend- Chelmsford - Stansted Airport  First 60 
 

1.25 Electronic ticket data 
We were also able to obtain wayfarer-type (electronic ticket) data for the majority of both 
First and Arriva services of interest.  This data is from 18th August 2005.  Some ticket data 
has been obtained from Stephensons of Essex but has not, to date, been used – these 
services have been dealt with as non-Wayfarer. 
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1.26 Bus Survey Data and Matrix Development 

The TGSE bus matrices were constructed from available data by purpose and by time 
period.  The time periods in the matrices represent 7.00-10.00, 10.00-16.00 and 16.00-
19.00. Further details on the matrices and their use in the model are given in the LMVR. 

1.27 Expansion approach 
The plan was initially to use Wayfarer to gain expansion factors which would then be 
applied to the survey responses.  For services lacking Wayfarer data a simple expansion 
would be carried out: multiplying firstly from the number of responses up to the number 
recorded on the bus, then applying a further factor in order to represent the number of 
times that service ran in the time-period. 

In practice it was found that, with the size of the samples obtained on-bus, matching 
observed matrix cells with those obtained from Wayfarer was difficult (i.e. many cells 
would have one but not the other).  For this reason the decision was made that, where 
available, Wayfarer would be used and the observed purpose split applied. 

1.28 Creation of matrices from Wayfarer 
Wayfarer all-purpose matrices were created.  Wayfarer fare stages were manually 
mapped in GIS.  Fare-stage-areas, FSAs, were then created, each of which could contain 
several different fare stages; for example different routes crossing a particular area. 

In Excel, a pivot table was created for each time period, of FSA to FSA, the cell values 
being the sum of the ‘passengers’ column of ticket data.  A correspondence table was 
developed from GIS between FSAs and TGSE zones, created through SQL select 
statements  

····  Those FSAs falling within each TGSE zone 

····  Those TGSE zones falling within each FSA 

These two tables should be based on where the centroids of zones & FSAs fall in relation 
to the boundaries of the other.  If there were multiple entries for a particular FSA, i.e. if it 
corresponded with several zones, then a factor was used to split the trips from that 
particular FSA evenly between the corresponding zones. 

The PM matrices were developed, in a similar way, from the Wayfarer data.  Reverse 
purposes were calculated from the AM survey data for both Arriva and First and applied to 
the PM Wayfarer. 

1.29 Application of purpose factors 
A generic purpose split using factors for each FSA as a destination (i.e. the destination 
was effectively assumed to define the purpose), has been applied to the majority of the 
Wayfarer data.  The only exception to this is where there were a reasonably large number 
of responses alighting in an FSA with a split that appeared atypical.  In practice this only 
occurred with the Arriva set of data, for one FSA – Kenneth Rd, London Rd – a location 
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close to the SEEVIC college.  Hence this column of data was purpose-split using different 
proportions to the other Arriva Wayfarer data. 

With the First Wayfarer data flat AM & IP factors were applied after the total matrices had 
been imported to OmniTrans.  

After import to OmniTrans, some apparently erroneous figures were found in the Arriva 
data.  These have been adjusted according to best judgement in the main file but this has 
to be cascaded through the spreadsheet process to gain the individual matrices by 
purpose, and then re-imported to OmniTrans. 

1.30 Non-Wayfarer routes 
Where there was no ticket data the process outlined above was used, the application of 
two factors: 

····  Responses on bus to recorded patrons 

····  Number of buses surveyed in period to total number of that service running in period 
(e.g. if 2 buses were surveyed in the AM peak and 6 like services run in the AM peak 
period then a factor of 3 would be applied). 

1.31 Final Matrix Development 
The PM peak was calculated through switching the origins and destinations and 
calculating the purposes for the reversed journeys. 

The three sets of matrices – First ticket data, Arriva ticket data, and non-Wayfarer were 
then added together within OmniTrans to produce one matrix for each purpose. 

1.32 Rail Station Surveys 
Station counts were undertaken at all rail stations within the TGSE area as illustrated by 
Figure 0.1 below. 
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Figure 0.1 Rail Station Surveys 

The TGSE Rail matrices were constructed using a mixture of observed data and available 
data from the PLANET rail model, using the process described below. 

1.33 PLANET Matrices 
The PLANET model is owned by DfT Rail. The model is regarded as the industry standard 
rail demand forecasting model for strategic projects. It is used for assessing: changes to 
network, service patterns, and timings and has informed the development of rail strategy 
for over 10 years. The model is built within the EMME/2 multi modal modelling package 
and has been subject to numerous updates and enhancements by British Railways Board, 
Strategic Rail Authority and DfT. The  base year (2002) matrices were built using a 
mixture of LATS data and CAPRI fare data. These matrices have been subjected to a 
number of validation exercises.  

The following 2002 matrices were supplied by DfT Rail for the AM (0700-1000), IP (1000-
1600) and PM (1600-1900) periods in PLANET zone system. Note that these matrices are 
3, or 6 hour matrices, not average hour. 

Table 0-2 PLANET Matrices from DfT 
Description Total  
AM Business  115897.90 
AM Leisure 125081.28 
AM Commuting 1129162.12 

IP Business 209156.84 
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IP Leisure  593907.37 

IP Commuting 314762.78 

PM Business 130342.89 
PM Leisure 303241.46 
PM Commuting 825902.93 

 

1.34 Conversion of PLANET matrices to TGSE 
The PLANET matrices were converted to the TGSE zone system. A correspondence file 
was used to convert and rezone to the TGSE zoning system.  This file listed all 1381 
PLANET zones and their corresponding TGSE zones and the proportions at which they 
needed to be split or amalgamated.  Zone splitting made use of 2006 population data 
taken from the TEMPRO 5.3 dataset. The resulting TGSE matrix totals were compared to 
the original PLANET totals as shown in Table 0-3. 

Table 0-3 Comparison of PLANET to TGSE Matrix Total s 

    Planet Matrix TGSE Matrix 

    All Inters Intras All 

  Business 115,898 95,766 20,132 115,898 
AM Leisure 125,081 92,717 32,364 125,081 

  Commuter 1,129,162 910,021 219,142 1,129,163 

  Business 209,157 157,642 51,512 209,154 
IP Leisure 593,907 418,969 174,920 593,889 
  Commuter 314,763 233,635 81,119 314,754 

  Business 130,343 106,088 24,255 130,343 
PM Leisure 303,241 219,823 83,418 303,241 

  Commuter 825,903 670,257 155,646 825,903 
 

1.35 Trip Ends 
Target trip end figures were generated for the internal TGSE zones based upon the Rail 
Station Surveys. Stations were mapped to zones using PLANET zone connector 
information and local knowledge. External TGSE zone target trip ends for 2006 were 
generated by simple growth calculated from comparison of station usage statistics 
published by Office of Rail Regulation. 

The ‘By Purpose’ TGSE matrices for each period were combined to generate three ‘All 
purpose’ TGSE matrices (Am, IP and PM) and these matrices were furnessed against the 
calculated target trip ends. 

1.36 Furnessed 2006 TGSE Rail Matrices 
The final furnessed rail matrices are summarised in Table 0-4. 
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Table 0-4 Furnessed TGSE Rail Matrix Totals 

  Planet Matrix TGSE Unfurnessed 2002 Matrix TGSE Furnessed 2006 Matrix 

  All Inters Intras All Inters Intras All 

                
AM 1,370,141 1,098,504 271,638 1,370,142 1,137,505 281,690 1,419,194 

                

                
IP 1,117,827 810,246 307,551 1,117,797 842,259 318,278 1,160,538 
                

                
PM 1,259,487 996,168 263,319 1,259,487 1,031,503 273,448 1,304,951 
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Appendix A. Questionnaires 

Road side interview questionnaire 
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Post card questionnaire  
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Capture rate by vehicle type 
 
 



Thames Gateway South MultiModal Model 

Highway and Public Transport Survey Report 

58 

Appendix B. RSI data 

Capture rate by vehicle type 
 
Table 0.5 B1  
vehicle 

type          

hour 

commencing   Car Taxi Van MGV1 MGV2 HGV1 HGV2 Minibus Total 

07 10% 0% 14% 4% 8% 13% 12% 0% 10% 

08 12% 0% 22% 5% 7% 86% 19% 0% 12% 

09 12% 0% 10% 48% 25% 8% 15% 0% 13% 

10 16% 0% 22% 8% 10% 21% 3% 0% 15% 

11 16% 50% 32% 14% 11% 27% 7% 0% 17% 

12 12% 0% 12% 13% 12% 28% 6% 0% 12% 

13 13% 20% 15% 6% 3% 11% 12% 0% 12% 

14 12% 14% 8% 9% 7% 9% 12% 0% 11% 

15 13% 30% 18% 6% 11% 17% 6% 0% 12% 

16 12% 0% 13% 8% 9% 0% 26% 0% 12% 

17 5% 0% 10% 4% 0% 0% 0% 0% 5% 

18 0% 0% 0% 0% 0% 0% 0% 0% 0% 

Total 10% 12% 14% 8% 9% 18% 10% 5% 10% 

 
Table 0.6 B2  
vehicle 

type          

hour 

commencing   Car Taxi Van MGV1 MGV2 HGV1 HGV2 Minibus Total 

07 51% 200% 50% 35% 27% 50% 43% 0% 48% 

08 64% 67% 58% 33% 33% 0% 300% 0% 60% 

09 60% 0% 63% 58% 100% 40% 25% 0% 59% 

10 70% 0% 100% 50% 200% 57% 0% 0% 71% 

11 53% 0% 33% 75% 200% 0% 33% 0% 50% 

12 54% 100% 80% 27% 100% 0% 67% 0% 55% 

13 53% 0% 36% 55% 100% 150% 80% 0% 55% 

14 54% 200% 33% 38% 14% 40% 0% 0% 48% 

15 55% 0% 53% 53% 150% 67% 38% 100% 56% 

16 63% 0% 26% 50% 100% 33% 17% 100% 56% 

17 37% 100% 40% 78% 20% 0% 100% 0% 40% 

18 73% 0% 100% 0% 0% 0% 0% 0% 67% 

Total 56% 100% 50% 46% 63% 37% 44% 67% 54% 
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Table 0.7 B3  
vehicle 

type          

hour 

commencing   Car Taxi Van MGV1 MGV2 HGV1 HGV2 Minibus Total 

07 10% 0% 14% 5% 3% 7% 11% 100% 9% 

08 11% 14% 10% 4% 7% 21% 11% 0% 10% 

09 11% 20% 22% 9% 3% 6% 15% 0% 11% 

10 13% 14% 23% 12% 5% 10% 10% 0% 13% 

11 12% 0% 22% 8% 2% 20% 15% 0% 12% 

12 11% 0% 14% 5% 6% 29% 12% 0% 11% 

13 8% 0% 11% 8% 2% 7% 7% 0% 8% 

14 12% 5% 16% 7% 8% 13% 4% 0% 11% 

15 11% 0% 13% 5% 3% 13% 16% 0% 11% 

16 13% 20% 16% 4% 9% 17% 12% 0% 12% 

17 13% 0% 17% 3% 0% 29% 4% 0% 13% 

18 10% 0% 8% 10% 0% 100% 21% 100% 10% 

Total 11% 6% 15% 6% 4% 16% 11% 5% 11% 

 
Table 0.8 B4  
vehicle 

type          

hour 

commencing   Car Taxi Van MGV1 MGV2 HGV1 HGV2 Minibus Total 

07 11% 11% 21% 7% 19% 0% 0% 0% 12% 

08 15% 17% 26% 12% 0% 0% 7% 33% 15% 

09 18% 8% 23% 13% 19% 0% 16% 0% 17% 

10 17% 29% 20% 11% 18% 36% 9% 8% 17% 

11 17% 13% 20% 10% 25% 42% 16% 0% 17% 

12 9% 0% 10% 10% 7% 25% 11% 0% 9% 

13 10% 22% 10% 9% 12% 0% 14% 14% 10% 

14 15% 16% 25% 15% 19% 25% 8% 33% 16% 

15 16% 9% 19% 6% 8% 36% 11% 11% 16% 

16 14% 14% 19% 10% 11% 18% 38% 50% 15% 

17 18% 19% 25% 16% 15% 17% 25% 0% 18% 

18 18% 14% 9% 11% 13% 0% 11% 0% 17% 

Total 15% 13% 19% 11% 15% 22% 14% 10% 15% 
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Table 0.9 B5  
vehicle 

type          

hour 

commencing   Car Taxi Van MGV1 MGV2 HGV1 HGV2 Minibus Total 

07 15% 17% 10% 24% 0% 20% 0% 0% 15% 

08 16% 19% 11% 33% 0% 0% 0% 25% 16% 

09 16% 14% 9% 25% 200% 13% 8% 0% 15% 

10 12% 10% 15% 21% 0% 0% 19% 0% 12% 

11 10% 8% 9% 14% 50% 100% 50% 100% 11% 

12 11% 6% 9% 64% 20% 6% 44% 67% 13% 

13 12% 11% 8% 8% 0% 50% 71% 0% 12% 

14 9% 11% 11% 23% 18% 14% 40% 0% 10% 

15 9% 12% 19% 9% 9% 40% 50% 0% 10% 

16 7% 0% 13% 24% 0% 0% 20% 0% 8% 

17 14% 25% 8% 21% 0% 0% 10% 0% 13% 

18 15% 15% 7% 14% 0% 100% 17% 0% 15% 

Total 12% 12% 11% 21% 17% 19% 23% 24% 13% 

 
Table 0.10 B6  

vehicle 

type          

hour 

commencing   Car Taxi Van MGV1 MGV2 HGV1 HGV2 Minibus Total 

07 19% 17% 26% 17% 0% 0% 0% 0% 19% 

08 28% 19% 13% 16% 9% 20% 0% 0% 25% 

09 23% 11% 38% 22% 14% 150% 50% 0% 23% 

10 26% 21% 39% 12% 9% 40% 0% 0% 25% 

11 18% 0% 7% 30% 17% 50% 33% 0% 17% 

12 10% 5% 40% 23% 17% 67% 25% 0% 12% 

13 9% 5% 20% 38% 27% 50% 50% 0% 12% 

14 19% 16% 18% 18% 29% 0% 0% 0% 19% 

15 20% 20% 11% 100% 38% 0% 0% 100% 21% 

16 16% 4% 36% 17% 38% 33% 0% 200% 18% 

17 17% 8% 34% 200% 0% 0% 0% 0% 19% 

18 24% 25% 22% 57% 100% 0% 0% 0% 25% 

Total 19% 12% 24% 28% 22% 48% 23% 36% 20% 
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Table 0.11 B7  
vehicle 

type          

hour 

commencing   Car Taxi Van MGV1 MGV2 HGV1 HGV2 Minibus Total 

07 20% 0% 41% 4% 25% 100% 0% 0% 21% 

08 18% 0% 41% 44% 17% 100% 0% 0% 20% 

09 29% 40% 71% 45% 20% 0% 0% 0% 31% 

10 40% 29% 88% 42% 50% 50% 0% 0% 42% 

11 35% 29% 25% 50% 0% 200% 0% 0% 35% 

12 26% 0% 27% 19% 100% 100% 100% 0% 26% 

13 17% 0% 100% 9% 33% 200% 0% 0% 18% 

14 26% 9% 29% 54% 33% 0% 50% 0% 27% 

15 25% 50% 33% 18% 0% 0% 0% 100% 26% 

16 30% 50% 40% 64% 0% 100% 0% 100% 32% 

17 39% 33% 22% 25% 0% 0% 100% 0% 39% 

18 33% 0% 50% 0% 0% 0% 0% 0% 32% 

Total 27% 21% 40% 29% 21% 144% 30% 67% 28% 

 
Table 0.12 B9  
vehicle 

type          

hour 

commencing   Car Taxi Van MGV1 MGV2 HGV1 HGV2 Minibus Total 

07 18% 50% 15% 14% 29% 17% 0% 40% 17% 

08 14% 0% 11% 17% 33% 18% 8% 0% 14% 

09 19% 67% 17% 21% 12% 10% 14% 0% 18% 

10 27% 0% 27% 16% 47% 18% 14% 0% 25% 

11 21% 20% 16% 22% 6% 20% 20% 0% 20% 

12 28% 0% 22% 42% 29% 29% 14% 0% 27% 

13 18% 0% 21% 43% 6% 14% 13% 0% 18% 

14 29% 25% 14% 30% 40% 8% 21% 0% 27% 

15 25% 100% 35% 14% 30% 11% 13% 0% 24% 

16 40% 13% 29% 21% 4% 0% 19% 0% 30% 

17 12% 25% 15% 8% 18% 17% 6% 0% 12% 

18 17% 0% 18% 15% 14% 0% 0% 0% 17% 

Total 20% 24% 19% 20% 22% 15% 13% 7% 20% 
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Table 0.13 B10  
vehicle 

type          

hour 

commencing   Car Taxi Van MGV1 MGV2 HGV1 HGV2 Minibus Total 

07 35% 13% 31% 44% 40% 150% 17% 0% 35% 

08 33% 36% 58% 38% 11% 10% 33% 22% 32% 

09 55% 11% 44% 70% 57% 22% 25% 50% 51% 

10 38% 33% 35% 22% 0% 25% 17% 0% 35% 

11 48% 80% 100% 69% 29% 100% 83% 0% 52% 

12 34% 11% 67% 38% 0% 0% 0% 0% 33% 

13 31% 17% 31% 8% 0% 20% 50% 100% 30% 

14 24% 0% 29% 33% 33% 0% 0% 0% 24% 

15 39% 14% 47% 33% 0% 17% 20% 0% 37% 

16 37% 10% 60% 17% 33% 50% 14% 0% 35% 

17 37% 27% 59% 17% 25% 0% 0% 0% 36% 

18 31% 22% 0% 21% 0% 0% 0% 0% 30% 

Total 36% 22% 45% 32% 21% 24% 22% 13% 35% 

 
Table 0.14 B11  

vehicle 

type          

hour 

commencing   Car Taxi Van MGV1 MGV2 HGV1 HGV2 Minibus Total 

07 11% 11% 15% 2% 0% 25% 6% 0% 11% 

08 14% 50% 21% 4% 31% 20% 6% 100% 14% 

09 20% 100% 29% 19% 3% 13% 22% 33% 20% 

10 20% 75% 20% 14% 8% 19% 26% 100% 20% 

11 15% 100% 29% 13% 17% 13% 30% 0% 16% 

12 12% 33% 17% 12% 25% 8% 15% 100% 13% 

13 11% 8% 21% 13% 13% 50% 7% 0% 12% 

14 12% 0% 12% 13% 10% 33% 15% 0% 12% 

15 12% 400% 19% 7% 20% 33% 14% 100% 13% 

16 12% 7% 16% 24% 12% 13% 16% 0% 12% 

17 13% 20% 13% 14% 0% 29% 0% 0% 13% 

18 13% 50% 29% 10% 0% 0% 13% 0% 13% 

Total 13% 33% 20% 12% 10% 23% 15% 44% 14% 
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Table 0.15 B12  
vehicle 

type          

hour 

commencing   Car Taxi Van MGV1 MGV2 HGV1 HGV2 Minibus Total 

07 37% 75% 65% 50% 36% 0% 0% 33% 39% 

08 26% 75% 110% 18% 0% 20% 0% 0% 27% 

09 26% 33% 125% 23% 10% 0% 0% 14% 26% 

10 25% 100% 450% 9% 19% 200% 100% 0% 27% 

11 28% 0% 300% 9% 12% 20% 100% 200% 27% 

12 25% 33% 140% 14% 0% 25% 0% 100% 25% 

13 20% 100% 467% 8% 33% 50% 0% 0% 22% 

14 19% 0% 175% 7% 17% 0% 0% 0% 19% 

15 15% 17% 170% 13% 0% 0% 0% 100% 17% 

16 10% 30% 71% 3% 0% 0% 0% 0% 10% 

17 17% 0% 200% 0% 0% 0% 0% 0% 17% 

18 14% 0% 100% 7% 0% 0% 0% 0% 15% 

Total 20% 33% 142% 12% 13% 16% 11% 33% 21% 

 
Table 0.16 B13  

vehicle 

type          

hour 

commencing   Car Taxi Van MGV1 MGV2 HGV1 HGV2 Minibus Total 

07 13% 300% 67% 5% 14% 44% 12% 0% 14% 

08 16% 17% 467% 6% 11% 42% 12% 0% 16% 

09 16% 100% 31% 24% 20% 19% 18% 0% 18% 

10 17% 50% 50% 11% 8% 10% 16% 67% 17% 

11 22% 33% 156% 9% 6% 47% 13% 0% 19% 

12 18% 0% 200% 15% 3% 25% 16% 100% 18% 

13 13% 0% 70% 12% 7% 40% 12% 0% 13% 

14 15% 25% 267% 10% 3% 18% 17% 0% 16% 

15 19% 14% 22% 16% 7% 38% 17% 0% 19% 

16 16% 0% 133% 10% 5% 33% 19% 0% 17% 

17 18% 0% 60% 8% 0% 60% 15% 0% 17% 

18 17% 0% 38% 11% 8% 0% 20% 50% 17% 

Total 16% 29% 65% 10% 8% 29% 15% 42% 17% 
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Table 0.17 B16  
vehicle 

type          

hour 

commencing   Car Taxi Van MGV1 MGV2 HGV1 HGV2 Minibus Total 

07 50% 100% 10% 50% 0% 0% 0% 0% 46% 

08 39% 14% 56% 7% 0% 0% 0% 0% 36% 

09 53% 25% 200% 0% 0% 0% 0% 0% 50% 

10 42% 67% 86% 50% 50% 0% 0% 0% 48% 

11 52% 67% 43% 50% 0% 0% 0% 0% 50% 

12 51% 33% 100% 0% 0% 0% 0% 0% 51% 

13 60% 50% 50% 50% 0% 0% 0% 0% 58% 

14 45% 50% 60% 67% 0% 100% 0% 0% 46% 

15 53% 0% 83% 50% 0% 0% 0% 0% 52% 

16 45% 0% 63% 45% 0% 0% 0% 0% 46% 

17 52% 50% 64% 0% 0% 0% 0% 0% 50% 

18 58% 0% 120% 60% 0% 0% 0% 100% 62% 

Total 49% 37% 66% 31% 5% 100% 0% 17% 48% 

 
Table 0.18 B17  
vehicle 

type          

hour 

commencing   Car Taxi Van MGV1 MGV2 HGV1 HGV2 Minibus Total 

07 27% 8% 54% 18% 29% 0% 0% 0% 26% 

08 20% 36% 45% 10% 43% 0% 0% 0% 21% 

09 29% 38% 35% 13% 0% 0% 0% 0% 28% 

10 31% 50% 29% 50% 40% 0% 0% 100% 33% 

11 31% 22% 44% 0% 20% 0% 0% 0% 29% 

12 34% 27% 29% 35% 0% 0% 0% 0% 32% 

13 22% 0% 11% 10% 0% 0% 0% 0% 18% 

14 29% 0% 45% 31% 33% 100% 0% 0% 28% 

15 20% 0% 14% 18% 0% 0% 0% 0% 18% 

16 25% 0% 40% 8% 0% 0% 0% 100% 24% 

17 18% 10% 42% 10% 33% 0% 0% 0% 19% 

18 20% 6% 35% 43% 0% 0% 0% 0% 21% 

Total 25% 13% 34% 19% 23% 7% 0% 15% 24% 
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Table 0.19 B18  
vehicle 

type          

hour 

commencing   Car Taxi Van MGV1 MGV2 HGV1 HGV2 Minibus Total 

07 18% 35% 28% 3% 0% 0% 0% 0% 18% 

08 18% 12% 36% 30% 0% 100% 0% 0% 19% 

09 17% 0% 43% 17% 0% 0% 0% 0% 18% 

10 14% 13% 16% 15% 0% 0% 50% 0% 14% 

11 25% 10% 14% 16% 17% 0% 0% 0% 23% 

12 18% 23% 47% 17% 20% 100% 0% 0% 19% 

13 15% 16% 14% 17% 20% 0% 0% 0% 15% 

14 26% 4% 10% 14% 0% 0% 100% 0% 23% 

15 17% 7% 47% 57% 0% 0% 0% 25% 19% 

16 25% 7% 29% 30% 33% 0% 0% 0% 25% 

17 21% 21% 6% 24% 50% 0% 0% 0% 21% 

18 19% 13% 28% 11% 0% 0% 0% 0% 19% 

Total 19% 12% 26% 21% 12% 25% 33% 4% 19% 

 
Table 0.20 B19  
vehicle 

type          

hour 

commencing   Car Taxi Van MGV1 MGV2 HGV1 HGV2 Minibus Total 

07 13% 33% 23% 13% 11% 25% 31% 0% 14% 

08 14% 20% 24% 7% 20% 25% 27% 0% 15% 

09 14% 27% 27% 14% 7% 15% 29% 0% 15% 

10 18% 100% 28% 3% 14% 14% 5% 0% 18% 

11 14% 25% 21% 20% 9% 29% 8% 0% 15% 

12 21% 20% 15% 14% 0% 11% 22% 0% 19% 

13 20% 33% 12% 18% 20% 0% 3% 100% 18% 

14 20% 0% 20% 11% 0% 29% 11% 0% 17% 

15 21% 0% 13% 19% 0% 29% 17% 0% 19% 

16 20% 0% 52% 17% 18% 50% 15% 0% 22% 

17 18% 50% 33% 47% 6% 0% 38% 0% 20% 

18 27% 20% 50% 19% 14% 100% 0% 0% 27% 

Total 17% 25% 24% 15% 8% 20% 15% 20% 17% 
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Table 0.21 B20  
vehicle 

type          

hour 

commencing   Car Taxi Van MGV1 MGV2 HGV1 HGV2 Minibus Total 

07 51% 33% 44% 22% 0% 0% 0% 0% 46% 

08 44% 7% 500% 0% 100% 0% 0% 0% 42% 

09 41% 6% 250% 13% 0% 0% 0% 0% 38% 

10 39% 22% 113% 35% 17% 0% 0% 0% 39% 

11 39% 0% 35% 0% 0% 0% 50% 50% 35% 

12 42% 17% 333% 15% 0% 0% 0% 0% 40% 

13 28% 33% 150% 12% 29% 0% 0% 0% 29% 

14 30% 0% 71% 10% 0% 200% 0% 0% 29% 

15 31% 22% 22% 26% 25% 0% 0% 0% 30% 

16 24% 8% 45% 24% 60% 0% 0% 0% 24% 

17 26% 23% 467% 10% 17% 0% 0% 0% 27% 

18 25% 33% 300% 11% 25% 0% 0% 0% 25% 

Total 33% 15% 92% 16% 18% 63% 25% 10% 32% 

 
Table 0.22 B21  

vehicle 

type          

hour 

commencing   Car Taxi Van MGV1 MGV2 HGV1 HGV2 Minibus Total 

07 13% 0% 32% 2% 6% 8% 0% 0% 12% 

08 26% 9% 60% 13% 8% 50% 15% 0% 26% 

09 16% 11% 21% 14% 24% 30% 23% 0% 16% 

10 19% 17% 27% 11% 15% 14% 18% 0% 19% 

11 15% 0% 20% 6% 13% 0% 17% 0% 14% 

12 20% 8% 36% 11% 12% 22% 50% 0% 20% 

13 11% 9% 6% 4% 5% 0% 0% 0% 10% 

14 11% 7% 11% 8% 9% 0% 17% 0% 10% 

15 12% 17% 11% 16% 0% 0% 60% 0% 12% 

16 4% 0% 13% 4% 9% 0% 0% 0% 5% 

17 12% 0% 20% 5% 0% 0% 0% 0% 12% 

18 8% 0% 7% 6% 17% 0% 0% 0% 8% 

Total 13% 7% 20% 8% 10% 10% 18% 4% 13% 
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Table 0.23 B24  
vehicle 

type          

hour 

commencing   Car Taxi Van MGV1 MGV2 HGV1 HGV2 Minibus Total 

07 32% 28% 59% 17% 25% 10% 0% 0% 30% 

08 21% 21% 44% 20% 100% 11% 0% 15% 22% 

09 21% 12% 62% 7% 19% 0% 100% 33% 22% 

10 24% 10% 37% 13% 0% 0% 33% 50% 23% 

11 24% 12% 18% 20% 0% 7% 75% 0% 23% 

12 16% 8% 28% 0% 8% 0% 100% 33% 16% 

13 15% 8% 23% 17% 0% 100% 0% 0% 15% 

14 16% 4% 25% 19% 25% 100% 0% 25% 17% 

15 17% 3% 25% 12% 11% 0% 33% 0% 16% 

16 16% 28% 19% 13% 50% 0% 0% 0% 17% 

17 14% 5% 23% 11% 0% 50% 25% 0% 14% 

18 18% 13% 29% 19% 0% 0% 0% 0% 18% 

Total 18% 12% 31% 13% 13% 13% 24% 15% 18% 

 
Table 0.24 B31  
vehicle 

type          

hour 

commencing   Car Taxi Van MGV1 MGV2 HGV1 HGV2 Minibus Total 

07 11% 50% 20% 17% 0% 200% 33% 0% 12% 

08 0% 0% 4% 0% 0% 0% 0% 0% 0% 

09 17% 0% 38% 35% 22% 100% 0% 0% 19% 

10 15% 0% 58% 4% 14% 20% 25% 0% 15% 

11 11% 0% 41% 2% 8% 0% 0% 0% 11% 

12 14% 50% 65% 12% 15% 14% 25% 33% 17% 

13 8% 50% 61% 11% 100% 11% 0% 0% 12% 

14 19% 100% 32% 18% 7% 14% 0% 0% 20% 

15 19% 17% 21% 7% 9% 50% 0% 0% 18% 

16 15% 200% 19% 13% 20% 0% 100% 0% 15% 

17 16% 20% 10% 11% 0% 67% 0% 0% 16% 

18 17% 50% 33% 14% 0% 100% 0% 0% 17% 

Total 13% 38% 30% 11% 12% 20% 14% 6% 13% 
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Table 0.25 B33  
vehicle 

type          

hour 

commencing   Car Taxi Van MGV1 MGV2 HGV1 HGV2 Minibus Total 

07 8% 33% 6% 4% 5% 0% 20% 0% 8% 

08 13% 20% 13% 0% 13% 33% 0% 0% 12% 

09 10% 8% 5% 13% 11% 0% 0% 0% 10% 

10 13% 0% 22% 7% 3% 14% 10% 0% 13% 

11 8% 36% 16% 4% 4% 0% 13% 0% 9% 

12 9% 0% 37% 11% 0% 64% 23% 0% 11% 

13 10% 10% 9% 38% 63% 17% 0% 0% 11% 

14 13% 8% 16% 17% 13% 18% 60% 0% 14% 

15 11% 3% 10% 3% 0% 22% 0% 22% 10% 

16 12% 7% 31% 17% 0% 25% 50% 100% 14% 

17 9% 27% 22% 9% 10% 40% 0% 0% 11% 

18 19% 29% 20% 10% 50% 0% 0% 25% 19% 

Total 11% 13% 16% 9% 8% 22% 14% 19% 12% 

 
Table 0.26 B34  
vehicle 

type          

hour 

commencing   Car Taxi Van MGV1 MGV2 HGV1 HGV2 Minibus Total 

07 47% 100% 63% 25% 100% 0% 100% 0% 47% 

08 37% 14% 50% 25% 25% 67% 0% 0% 36% 

09 42% 22% 45% 13% 25% 0% 0% 0% 38% 

10 49% 25% 71% 24% 0% 0% 0% 0% 47% 

11 37% 14% 44% 0% 0% 100% 0% 0% 35% 

12 36% 38% 108% 8% 20% 0% 0% 0% 38% 

13 38% 60% 25% 17% 20% 0% 33% 0% 35% 

14 34% 0% 38% 29% 20% 50% 0% 0% 33% 

15 27% 21% 52% 21% 0% 0% 0% 0% 27% 

16 27% 10% 27% 16% 0% 0% 0% 0% 25% 

17 22% 0% 28% 21% 20% 0% 0% 0% 22% 

18 29% 29% 17% 13% 0% 0% 0% 0% 27% 

Total 33% 22% 40% 18% 14% 57% 36% 0% 31% 
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Table 0.27 B35  
vehicle 

type          

hour 

commencing   Car Taxi Van MGV1 MGV2 HGV1 HGV2 Minibus Total 

07 9% 14% 20% 2% 0% 7% 6% 0% 9% 

08 14% 0% 25% 1% 0% 7% 19% 0% 14% 

09 16% 0% 22% 4% 6% 40% 11% 0% 15% 

10 13% 33% 28% 8% 7% 11% 5% 50% 13% 

11 11% 0% 29% 4% 7% 16% 7% 0% 11% 

12 12% 0% 13% 2% 8% 11% 18% 0% 11% 

13 10% 13% 21% 4% 0% 11% 5% 0% 9% 

14 10% 0% 20% 3% 2% 19% 13% 0% 10% 

15 9% 5% 16% 6% 3% 21% 0% 0% 9% 

16 11% 11% 10% 1% 9% 30% 4% 0% 11% 

17 10% 0% 14% 0% 45% 14% 16% 0% 10% 

18 0% 0% 0% 0% 0% 0% 0% 0% 0% 

Total 10% 7% 18% 3% 5% 14% 8% 3% 10% 

 
Table 0.28 B36  

vehicle 

type          

hour 

commencing   Car Taxi Van MGV1 MGV2 HGV1 HGV2 Minibus Total 

07 12% 22% 15% 8% 9% 33% 0% 0% 12% 

08 0% 0% 0% 0% 0% 0% 0% 0% 0% 

09 21% 0% 27% 16% 0% 0% 14% 0% 20% 

10 17% 17% 13% 2% 4% 8% 0% 0% 15% 

11 28% 43% 54% 24% 11% 29% 10% 0% 29% 

12 22% 17% 18% 18% 0% 0% 0% 0% 20% 

13 28% 60% 33% 17% 0% 0% 0% 0% 26% 

14 30% 120% 24% 6% 0% 0% 13% 0% 27% 

15 19% 17% 19% 13% 4% 46% 100% 100% 19% 

16 17% 14% 18% 5% 0% 0% 75% 0% 17% 

17 19% 50% 14% 0% 0% 150% 33% 0% 18% 

18 20% 0% 11% 0% 0% 0% 100% 0% 19% 

Total 18% 25% 20% 9% 4% 18% 15% 9% 17% 
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Table 0.29 B37  
vehicle 

type          

hour 

commencing   Car Taxi Van MGV1 MGV2 HGV1 HGV2 Minibus Total 

07 38% 100% 41% 52% 15% 100% 0% 0% 39% 

08 37% 0% 47% 25% 14% 50% 0% 25% 36% 

09 54% 100% 46% 58% 60% 100% 0% 0% 54% 

10 62% 0% 108% 42% 38% 0% 0% 0% 63% 

11 64% 50% 59% 65% 20% 200% 67% 0% 63% 

12 62% 50% 80% 69% 0% 50% 0% 100% 63% 

13 44% 50% 33% 42% 50% 67% 100% 0% 44% 

14 58% 50% 58% 30% 100% 50% 0% 0% 55% 

15 51% 20% 58% 21% 0% 0% 0% 100% 49% 

16 42% 14% 41% 53% 17% 0% 0% 100% 42% 

17 28% 67% 37% 24% 0% 0% 0% 0% 28% 

18 47% 50% 50% 58% 0% 0% 0% 0% 48% 

Total 46% 46% 52% 44% 30% 92% 20% 43% 46% 
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Appendix C. Expansion Factors 

Forward Expansion Factor Calculation 

 

Start 

MCC data divided by RSI counts 

Road Side 
Interview Records 
 

Are any ¼ 
hour period 
expansion 
factors � 30 

Normalised [factored 
to match ATC] MCC 

data 

Initial expansion 
factors 

Initial expanded 
RSI data 

Ratio 

Factors multiplied by ratio 

Controlled 
expansion factors 

Factor control check: RSI counts multiplied by controlled expansion factors. 
Total should match MCC 

Further expansion using ATC data from survey day to typical day 

End 

RSI counts multiplied by initial expansion factors 

Patch in replacement record based on other observed data 

Where vehicle type > 0 define ratio as MCC total/ factor check total, else ratio = 1 
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Reverse Expansion Factor Calculation 
 
 
 

Start 

End 

MCC data divided by RSI counts 

Where total for vehicle type > 0 define ratio as MCC 
total/factor check total, else ratio equals 1 

Factor check: RSI counts multiplied by initial expansion 
factors 

Factors multiplied by ratio 

Factor control check: RSI counts multiplied by controlled 
expansion factors. Totals should match MCC 

Expansion using ATC data from survey day to typical day 

Market segment correction factors calculated and applied to 
controlled expansion factors to achieve expected purpose 

split 

Expected purpose split calculated 
(for home-based trips) through 

reversal of segments 

Reverse RSI counts calculated and patched where necessary 
[where factor �  30] 

Controlled 
expansion factor 

Forward  
RSI records 

Ratio 

Initial expanded 
RSI data 

 

Initial expansion 
factors 

Normalised 
Reversed MCC 

data 
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Appendix D. Location of Traffic Counts  

 


