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1.0 INTRODUCTION 
 
1.1 Millard Consulting have been instructed by Great Yarmouth Borough Council (GYBC) and Wellington 

Construction (WC) to negotiate with the local highway authorities; Norfolk County Council (NCC) and 

the Highways Agency (HA) in relation to obtaining their support for two plots of land within Phase 1 at 

Beacon Park in Great Yarmouth. 

 

1.2 The plots are located on a proposed extension to Excalibur Road in the vicinity of an ambulance 

station.  Excalibur Road presently terminates immediately south of the ambulance station.  The road 

will remain a no through road until construction of Phase 2.  The location of Beacon Park is shown on 

Drawing 11260/15/01 with the layout of the proposed development shown on Drawing 11260/15/06.  

The plots to be developed are Blackfriars Court (use B1(c) Light Industrial with a Gross floor Area 

(GFA) of 5,606m²) and Wellington Park (use B1(a) Office with a GFA of 4,034m²) and are noted as 

sites 10 and 8. 

 

1.3 This assessment has been prepared taking due cognisance of scoping discussions held with both 

NCC and the HA and in accordance with the Department for Transport (DfT) Guidance on Transport 

Assessment (TA) published in March 2007.  Greater detail of the planning approvals relating to 

Beacon Park and the agreed scope of works is given in chapter 2 of this report. 

 
1.4 Millard Consulting disclaim any responsibility to the client and others in respect of any matters outside 

the scope of this report. This report is intended solely for the purpose of submission to the Planning 

Authority and The Highway Authorities and may not be used for any other purpose. 

 

1.5 The copyright of this report is vested in Millard Consulting. The Client, or his appointed 

representatives may copy this report for purposes in connection with the development described 

herein. It shall not be copied or distributed in any form by any other party or used for any other 

purposes without the written consent of Millard Consulting.  
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2. EXISTING SITUATION AND THE WAY FORWARD 
 

2.1 Elements of the Phase 1 Development at Beacon Park first opened in 2002 and have continued to be 

built out since that time.  Drawing 11260/15/06 details the plots, site areas built or otherwise for the 

Phase 1 element of the Beacon Park development. 

 

2.2 In January 2006 a TA (Reference 3761/03/KT/01-06/1123) was produced and submitted to NCC and 

the HA in support of the proposed Phase 2 element of the Beacon Park development.  Drawing 

3761/00/06 shows the concept plan for the Phase 2 element of the Beacon Park development.  It was 

defined as part of the 2006 TA that the adjacent Beacon Park roundabout needed to be signalised to 

accommodate the additional traffic.  Appendix A contains an extract of the 2006 TA which details both 

the remaining Phase 1 and 2 development sizes at the time of the TA’s traffic surveys and the 

associated trip rates used to determine the likely levels of trip generation.  It should be noted that 

Phase 2 development GFA has been determined from proportions of the overall site area.  In addition 

Appendix A also contains confirmation from Faber Maunsell, the HA term consultants at the time, that 

the proposed layout of the signalised junction and its TRANSYT model (Revision H) was later 

accepted. The TRANSYT model also took account of the two signalised junctions to the north. This 

modelling was based on the signalised proposals as shown in Millard Consulting drawing 3761/15/16 

contained in the 2006 TA.  

 

2.3 Following representations from the adjacent James Paget Hospital (JPH) a Technical Addendum 

report (Reference 3761/03/KT/01-07/1590 REV A) was also produced to allow for a level of additional 

trip generation associated with extant planning permission of a car park and the proposed access via 

Jenner Road. In addition refinement was also made to the layout of the proposed signalised Beacon 

Park Roundabout.  Following the submission of this document, support was received from the HA who 

subsequently approved the Phase 2 element of the development.  Appendix B contains an extract of 

the Technical Addendum detailing the new traffic added to the network (i.e. James Paget Hospital) 

and the improved signals layout Drawing 3761/15/16 Revision A.  In addition there is also 

correspondence from the HA outlining their acceptance of the improved Beacon Park roundabout 

signals layout and the associated TRANSYT analysis (Revision J).  

 
2.4 Following approval of the Phase 2 development and the proposed signalised Beacon Park 

roundabout, agreement was reached with the HA regarding their phased implementation.  Appendix B 

contains correspondence stating that the Phase 2 mitigating measures i.e. the signalisation of the 

Beacon Park roundabout will be implemented when either the 100th dwelling or when 1,000m² of 

industrial premises becomes occupied.  It should be noted that the aforementioned trigger point 

assumes 100% build out and occupation of the Phase 1 element of the Beacon Park development.  

 
2.5 Following the above agreements and permissions, elements of the Phase 1 development have now 

lapsed. GYBC and WC are now seeking planning approval for two particular plots on Phase 1.  These 

plots are indicated as sites 8 and 10 on Drawing 11260/15/06.  In brief sites 8 and 10 will 
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accommodate a total GFA of 4,034m² and 5,606m² of Office and industrial units respectively. The 

development proposals are covered in more detail in Chapter 3. 

 
2.6 As part of the renewal process both NCC and the HA have been consulted.  Given that all elements of 

the Phase 1 development were assessed automatically as committed development as part of the 

Phase 2 approval and that the improvements of the Beacon Park roundabout are still valid, it is 

considered that approval should be given.  The HA and NCC agreed that the standard assessment of 

the aforementioned office and industrial units was not warranted.  It was however requested that a 

validation of the traffic modelling used in the 2006 TA and its addendum prepared to support the 

Phase 2 element of the Beacon Park development be undertaken.  Appendix C contains the scoping 

correspondence relating to this report.  Please note that since the scoping exercise was undertaken 

the development content has been slightly altered in terms of quantum of GFA.  

 
2.7 In order to validate the previous work undertaken a comparison, where possible, of the trip rates of 

those derived and those observed is required. In addition a review of the traffic growth factors and 

distribution of predicted generated levels of traffic.  Due cognisance would be taken of the latest 

survey data and the change in guidance relating to the preparation of TAs and their future 

assessment years.  Given this new future year development traffic flows would be derived and directly 

compared to the future year traffic flows in the Technical Addendum to the 2006 TA which represents 

the approved level of traffic in the year of assessment. 

 
2.8 With respect to the James Paget Hospital and the sensitivity testing previously undertaken, GYBC as 

the local planning authority have been contacted and have been requested to search their planning 

application database. It has been established via the response from GYBC that there are a number of 

existing permissions. However following a review of this list it is considered at the time of preparing 

this report that, there are no live permissions that have not been implemented or are not fully 

operational which would contribute significantly to traffic levels in the area.  As such no further 

account of the James Paget Hospital has been undertaken in this report other than in comparing to 

results previously submitted and agreed to by NCC and the HA.  Correspondence pertaining to James 

Paget Hospital Planning Permissions is contained in Appendix D. 

 
2.9 Given that the whole of the Beacon Park development had already been assessed previously in terms 

of accessibility and sustainability it was agreed with NCC and the HA that this need not be addressed 

in detail in this report.  Similarly the planning policy in relation to Beacon Park is well established and 

hence is not discussed in this report.  

 
2.10 It was also agreed that an Accident Review would also be undertaken on the local highway network. 

 
Summary 
 

2.11 Given the above the new traffic surveys were undertaken in July 2009 at the time when schools were 

open and covering the same extent of network as studied in the 2006 TA.  Where possible the trip 

rates have been validated.  For the avoidance of doubt, and as agreed in the scoping correspondence 
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only the B1(a) Office trip rates could be validated using the latest traffic survey against those 

previously used.  The residential trip rates used in the 2006 TA had been validated (prior to the 

opening of Jenner Road to James Paget Hospital traffic) against observed trip rates at the time, which 

is detailed in Appendix C.  No validation of industrial trip rates could be undertaken as there have not 

been any industrial units built. 

 

2.12 Existing distribution as observed across the network will be applied to the generated traffic levels of 

development.  Traffic growth rates derived using the latest WebTag guidance will also be used to 

predict future year traffic levels. 

 
2.13 Given the Department for Transport’s (DfT) Guidance on Transport Assessment (March 2007) and the 

HA’s Circular 2/2007 a future year of ten years post application year i.e. 2019 will be considered as 

opposed to the future year of 2025 used in the 2006 TA. 

 
2.14 Table 2.1 summarises the status of the developments associated with Phases 1 and 2 of Beacon 

Park and how they have been accounted for in both previous work and within this report.  
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Comment Beacon Park 

Element of 
Development 

Historic 
Development Description 2006 Phase 2 TA November 2009 TA 

308 Residential Dwellings 
240 dwellings occupied at time of the 2006 TA 

traffic surveys. Based flows up rated using 
validated TRICS trip Rates 

Fully built and occupied 

Hotel / Leisure Development  Not built.  Fully taken account of in TA 72% built in accordance to plots areas allocated and built as 
shown on Drawing 11260/15/06 

B1(a) Offices - 9,240m² GFA 

Only the Business Innovation Centre built 
1,858m² GFA (20,000ft²).  Notwithstanding this 
9,240m² of additional B1(a) Office fully taken 

account of.  

Minerva House (12k ft²), PKF (8k ft²) and Business Innovation 
Centre now built, i.e. 3 of the 6 allocated plots as shown on 

drawing 11260/15/06 have now been completed. Utilising the 
ratio of proposed offices on site 8 to its site area i.e. 0.33, the 

remaining GFA associated with sites 4 and 9 has been derived 
i.e. (5,962m² + 6,470m² * 0.33 = 4,102m².  Site 8 proposed as 

4,034m² of offices, therefore total GFA taken account of is 
4,102 + 4,034 = 8,136m² in addition to that already built. 

Phase 1 

B1(c) Light Industrial Units - 20,440m² GFA Not built.  20,440m² GFA taken account of in TA 

No Industrial Units have been built as yet.  Site 10 (drawing 
11260/15/06) is proposed for 5,606m² GFA of Light Industrial 

units.  Utilising the ratio of site area to GFA this has been 
applied to the only other site in phase 1 which is likely to be 
used for light industrial purposes. Therefore utilising site 11 

area 22,903 * 0.44 = 10,077m².  The total GFA taken account 
of is 10,077 + 5,606 = 15,683m². 

204 Residential Dwellings Not built.  Fully taken account of in TA 

  Food Retail - 2,000m² 

  Non Food Retail - 1,200m² 

B1(a) Offices - 2,950m² GFA 

Not built.  Fully taken account of in TA taking due cognisance of cross visitation. 

Neighbourhood 
Centre 

Norfolk Coastal Centre for 
Independent Life - Residential 35 

Dwellings 
Not built.  Fully taken account of in TA As of November 2009 these facilities have been built and are 

fully operational 

   B1(a) Offices - 21,420m² GFA 

B1(c) Light Industrial - 24,990m² GFA 

Phase 2  

 B8 Storage and Warehousing - 14,280m² GFA 

Not built.  Fully taken account of in TA 

 
Table 2.1– Summary of Traffic Generation of Development Proposals 
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3.0 PROPOSED DEVELOPMENT  
 
3.1 The proposed development builds out 2 of the remaining 5 plots of land on Phase 1 of Beacon Park 

known as Wellington Park and Blackfriars Court.  Blackfriars Court is for B1(c) use and has a 

proposed GFA of 5,606m².  Wellington Park will accommodate B1(a) Office units with a total GFA of 

4,034m². The proposed layouts are shown on Drawing 11260/15/07.  

 

Pedestrian and Cycle Access 
 

3.2 Pedestrian and cycle access will be directly from Excalibur Road for both plots.  The footways and 

cycleways for travel to and from the sites though Phase 1 has already been constructed.  The footway 

on Excalibur Road will be extended along the length of the additional carriageway to provide access 

to Wellington Park.  New footways and footway/cycleways will be provided along both the existing and 

new parts of Excalibur Road (on the Eastern side) to provide access to Blackfriars Court.  A 

footway/cycleway will be provided along one side of the road to provide access to the proposed 

development and will be 3m in width.  Along either side and around the turning head and along the 

other footway shown on drawing 11260/15/07 a minimum of 2m in width will be provided. 

 

Public Transport  
 

3.3 At present buses do not penetrate Beacon Park with the nearest stops on Lowestoft Road.  Bus 

penetration into the business park will form part of the Phase 2 development. 

 

Vehicular Access 
 

3.4 Primary vehicular access is gained from the A12(T) Lowestoft Road/Beaufort Way roundabout.  

Secondary vehicular accesses are via Woodfarm Lane to the North and Sidegate Road to the South, 

however these are not suitable for general use and access via the A12(T) is encouraged.  It should be 

noted that as part of the Phase 2 planning approval Woodfarm Lane will be stopped up.  It is 

proposed to extend Excalibur Road to the South to provide access to the proposed development and 

also to provide future access to Sites 9 and 11 (Shown on Drawing 11260/15/06) of Phase 1 and 

Sites 13 and 14 which will form part of Phase 2.  The carriageway will be to the same standard as that 

already completed as far as the existing ambulance station.  

 

Parking 
 

3.5 Parking will be provided in accordance with Norfolk County Council’s standards.  Paragraph 49 of 

PPG13 states that the availability of car parking has a major influence on the means of transport 

people chose for their journeys.  The maximum parking standards for B1 is one space per 30m², in 

both PPG13 and the local standard.  This level will be adhered to.  With respect to maximum parking 
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levels, at paragraph 52, PPG13 states that maximum standards should be designed to be used as 

part of a package of measures to promote sustainable transport choices.  This will be achieved 

though the implementation of a Travel Plan. Discussions are currently being held with NCC as to the 

appropriateness of preparing a new Travel Plan for the proposed development or incorporating the 

sites into the existing overarching Travel Plan which has been prepared and accepted for the Phase 2 

element of the Beacon Park development.  

 

3.6 The site layout plan shows 151 spaces for Wellington Park (of which 17 are marked as disabled) and 

a further 97 spaces for Blackfriars Court.  The combined plots comply with the vehicular parking 

standards.   

 

3.7 Cycle parking areas will be available throughout both plots the locations of which are shown on 

Drawing 11260/15/07.  The usage and future provision of these will be monitored through the Travel 

Plan process. 
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4.0 TRAFFIC ANALYSIS 
 
4.1 An analysis of the Beacon Park (Phases 1 and 2) traffic utilising 2009 survey data has been 

undertaken to derive 2019 traffic flows with development.  This includes validated trip rates, traffic 

growth factors derived from the latest guidance, and trip distribution in accordance with existing 

turning proportions on the local highway network as surveyed in 2009.  This has then been compared 

to the future year traffic flows with development as noted in the agreed and accepted Technical 

Addendum to the 2006 TA for the Phase 2 element of the development proposals.  Refer to Chapter 2 

for confirmation details. 

 

4.2 In order to assess the equivalent study network to that analysed in the 2006 TA, Manual Classified 

Counts (MCC) were undertaken on the local highway network in July 2009.  The junctions surveyed 

were as follows: 

 

• S1 – Beaufort Way/Camelot Road/Jenner Road; 

• S2 – A12(T) Lowestoft Road/Beaufort Way; 

• S3 – A12(T) Lowestoft Road/James Paget Hospital; 

• S4 – A12(T) Lowestoft Road/Brasenose Avenue; and  

• S5 – A12(T) Lowestoft Road/B1370 Middleton Road. 

 
The above survey data is contained in Appendix E. 

 

4.3 Figures 1 and 15 shows the peak hour summary diagrams of the 2009 surveyed traffic for the AM and 

PM peaks respectively with Figures 2 and 16 representing the flows in Passenger Car Units (PCU) 

which are used for subsequent figures in this assessment.   

 

4.4 Appendix A contains the 2004/5 surveys MCC flow diagram which were utilised in the 2006 TA and 

the Technical Addendum.  These have been reproduced in Figures 3 and 17 for the AM and PM 

peaks respectively.  Figures 4 and 18 detail the difference between the 2004/5 and 2009 surveys.  In 

summary it can be stated that even when discounting the development traffic associated with Beacon 

Park the general levels of traffic on the highway network have slightly decreased since 2004/5.   

 
Trip Generation 

 

4.5 It has been requested that a validation exercise be undertaken where possible of the trip rates used in 

the 2006 TA through analysis of 2009 survey data by NCC and the HA. 
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Residential Trip Rates 

 

4.6 At the time of preparing the 2006 TA for the Phase 2 element of the development a portion of the 

Phase 1 residential dwellings were built and occupied.  The survey data within the 2006 TA was used 

to validate the TRICS trip rate data utilised.  The validation exercise of the residential trip rates is 

noted within the scoping correspondence with NCC and the HA.  It is not possible to re-validate the 

residential trip rates on a suitable sample of dwellings due to the opening of Jenner Road as a 

through route to the James Paget Hospital.  Given this it is considered that the trip rates in the 2006 

TA have been validated and are suitable to be used for the purpose of undertaking the analysis in this 

report. 

 

Employment/Commercial and Hotel/Leisure Trip Rates 

 

4.7 In accordance with the scoping consultation commercial rates have been considered for the B1 land 

uses.  Of the employment uses only B1(a) Office units are presently constructed and occupied i.e. 

Minerva House and PKF.  It is noted however that adjacent to the aforementioned Offices is a facility 

known as the Beacon Innovation Centre (BIC).  BIC is a managed complex offering companies 

facilities such as manned reception, conference & meeting room facilities, printing facilities, IT 

networks, maintenance etc to enable them to start up with minimal effort and trouble.  It should be 

noted that the conference and meeting room facilities are available for all to use i.e. internally or 

externally.  Given this it is expected that the site would attract a larger than normal number of trips. It 

is highly unlikely that another managed office centre like this would be built at Beacon Park, therefore 

it would be unreasonable to use trip rates associated with BIC as being representative of all offices at 

Beacon Park. 

 

4.8 Notwithstanding the above, ATC’s were placed on the internal road network which serves all of the 

three aforementioned sites so that the trip rates for the two distinct elements i.e. Offices and 

Conference/Meeting/Office facilities can be assessed in tandem.  Drawing 11260/15/06 details the 

location of the ATC sites which recorded vehicle data for the week period starting 2nd November 2009.  

A copy of the survey data is located in Appendix E.   Minerva House and PKF are however 

considered representative of other likely businesses at Beacon Park and have been surveyed using a 

single ATC.  The PKF building has a GFA of 745m² (8,000 ft²) and Minerva House has a GFA of 

1,115m² (12,000 ft²).  The trip rates per 100m² in Table 4.1 have been calculated utilising a total GFA 

of 1,858m² and are based upon the 5 day weekday average trip generation. 

 
4.9 Although the BIC is not planned to be replicated elsewhere at Beacon Park and because of it unique 

use, the trip rates have been detailed below in Table 4.1 for comparison purposes.   
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Note: BIC trips derived as the difference between ATC1 and ATC2.  

Table 4.1 – Summary 5 day average ATC results and corresponding trip rates 
 

4.10 As expected the BIC trip rates are significantly higher than the trip rates associated with Minerva 

House and PKF, in addition we have been informed by BIC that during the week the ATC was in place 

three external conferences did take place, all of which reinforces the hypothesis that BIC should not 

be used as common place B1(a) Office units trip rates. 

 

4.11 It is understood that the PKF Building is freehold owned and is solely occupied by the occupants, 

PKF, who are an Accountancy Consultancy.  Minerva House is split into six suites, five of which are 

Business Innovation Centre 
GFA 1,858m² 

PKF and Minerva House 
Total GFA 1,858m²  

Trips Trip Rates / 
100m² Trips Trip Rates / 

100m² 
Hour Ending 

Arr Dep Arr Dep Arr Dep Arr Dep 
0100 1 1 0.043 0.043 0 0 0 0 
0200 0 0 0.000 0.022 0 0 0 0 
0300 0 0 0.000 0.000 0 0 0 0 
0400 0 0 0.000 0.000 0 0 0 0 
0500 0 1 0.011 0.032 0 0 0.022 0.022 
0600 1 1 0.043 0.043 1 1 0.043 0.043 
0700 3 3 0.151 0.151 2 1 0.118 0.065 
0800 31 13 1.647 0.721 12 2 0.657 0.129 
0900 53 25 2.831 1.356 34 6 1.819 0.323 
1000 24 17 1.281 0.936 21 11 1.13 0.581 
1100 13 15 0.700 0.829 6 6 0.344 0.344 
1200 11 13 0.581 0.710 13 8 0.721 0.42 
1300 18 35 0.958 1.905 9 11 0.495 0.614 
1400 28 22 1.485 1.173 14 20 0.775 1.055 
1500 13 17 0.689 0.904 9 12 0.495 0.635 
1600 9 22 0.495 1.195 6 6 0.334 0.323 
1700 10 34 0.527 1.819 7 13 0.355 0.721 
1800 9 42 0.474 2.282 5 33 0.258 1.765 
1900 3 16 0.161 0.840 5 8 0.248 0.452 
2000 1 6 0.075 0.323 1 4 0.032 0.215 
2100 2 5 0.118 0.248 1 9 0.043 0.484 
2200 1 4 0.065 0.215 1 3 0.054 0.172 
2300 0 1 0.011 0.032 0 0 0.022 0.011 
2400 1 2 0.032 0.108 0 1 0 0.043 

0700-1900 220 273 11.830 14.671 142 137 7.632 7.363 
0600-2200 227 290 12.239 15.608 146 154 7.879 8.299 
0600-2400 228 293 12.282 15.748 147 155 7.901 8.353 
0000-2400 230 295 12.378 15.888 148 156 7.965 8.417 
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occupied by FTS, a UK based ‘Contact Centre’ i.e. small scale call centre.  The sixth suite is occupied 

by EngCAD an engineering consultancy specialising in producing engineering designs.  

 
4.12 With reference to PKF it was established that they had currently 40 staff and that physically they could 

accommodate an additional third more staff but have never had the aspiration or the requirement to 

do so.   

 
4.13 EngCAD was also contacted and it was established that they were fully occupied with ten staff and 

could not accommodate an additional person at present.   

 
4.14 Following consultation with FTS it was not possible to clearly identify their future requirements due to 

nature of their business model, however it is clear that their proportioned GFA of 929m² (i.e. 

((12,000*0.0929/6)*5) currently accommodates 60 persons.  The 2009 Guide to Specification 

prepared by the British Council for Offices suggests that the most common workspace density 

employed was a single workspace per 10m² of Net Internal Area (NIA).  Taking 90% of the GFA as 

NIA this would equate to 83 employees in total.  It was also established from discussions held with 

FTS that the call centre employees work on a shift system with 40% likely arriving and departing in the 

traditional peak periods.  Given this, this would equate to approximately 9 additional members of staff 

arriving in the AM peak and departing in the PM peak. 

 

4.15 The 5 day average results for PKF and Minerva House (Table 4.1) are considered to be a reasonable 

representation of B1(a) Offices at Beacon Park given that: 

• PKF are not considering in the future to dramatically and significantly increase their numbers 

of staff;  

• EngCAD are fully occupied; and  

• The potential increases in FTS staff in the peak periods are predicted to be low and that the 

FTS operation, i.e. small scale call centre, is atypical.   

 
4.16 Notwithstanding the above, from a review of the extract of information for the 2006 TA in Appendix A it 

can be determined that the two way generation observed is approximately on average 0.293 higher 

than the trip rates used in the 2006 TA. 

 

4.17 In addition to all of the above a comparison exercise has been undertaken for the following scenarios 

of AM peak arrival trips: 

 
• Average 5 day rates for PKF and Minerva House as noted in Table 4.1; 

• TRICS trip rates assessed for offices utilising TRICS V6.4.2 (see Appendix F for output); 

• Trip rates utilised in the 2006 TA as being representative of offices; 

• Utilising the recommended NCC assessment method of assuming that 90% of the available 

92 car parking spaces will be filled in the AM peak (8-9); and  

• Average BIC 5 day trips as noted in Table 4.1. 

 



A Mixed Use Development of Office and Light Industrial Units at Beacon Park, Great Yarmouth  
Transport Assessment 

 

 
Ref: 11260/TD/12-09/2906 Page 14 

 

 

 
 
Chart 1 – Trip Generation Comparison Chart 
 

4.18 As it can be seen from the Trip Generation Comparison Chart above, there is a certain level of 

harmonization between the trips observed, derived from the TRICs database (v6.4.2) and those trip 

rates utilised in the 2006 TA which were also originally derived from the TRIC database.  Both the BIC 

observed trips and the NCC methodology of assuming that the car park is 90% filled in the AM peak 

are considerably higher than other methods.  It can therefore be concluded that the observed trip 

rates are similar to the Beacon Park Office trip rates previously used and can be accepted to validate 

the previous work undertaken for the 2006 TA and its addendum, which were accepted by NCC and 

the HA. 

 

4.19 In order to validate the previous work undertaken to support the approval of the Phase 2 development 

considered the 2006 TA and the Technical Addendum; the higher observed trip rates for PKF and 

Minerva House have been used to assess the likely levels of traffic associated with the B1(a) Office 

units for the remaining parts of Phase 1 and for the Phase 2 proposals.   

 

Hour of Day 
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4.20 At present there are no B1(c) Light Industrial units built at Beacon Park, therefore no validation of 

these trip rates used in the 2006 TA can be undertaken.  Given this the 2006 TA B1(c) Light Industrial 

trip rates have been retained for this report. 

 

4.21 With respect to the Phase 1 Hotel and Leisure element of the development, it can be stated that by 

plot area that this aspect of the development is 72% complete and occupied.  Given this and the fact 

that the Hotel/Leisure element is unlikely to produce significant amount of traffic in the AM and PM 

Peaks due to its operational characteristics. The remaining 28% of trips from the 2006 TA are 

therefore assigned to the network in accordance with the observed turning proportions for this 

assessment.  

 

Beacon Park Development Trips 

 

4.22 Table 4.2 shows the predicted trips for the remaining aspects of Phase 1 and the proposed areas of 

Phase 2 not accounted for by the 2009 traffic surveys.  In general terms Phase 1 is based upon the 

forecast areas remaining for the B1(a) and B1(c) uses.  In addition there has been an allowance for 

the remaining hotel/leisure area based upon the 2006 TA trip forecast which has been proportioned in 

relation to the remaining plot area.  For Phase 2, the development area is as per the 2006 TA without 

the sheltered housing and “Independent Life” element which have been constructed and utilises the 

observed B1(a) Office trip rates. 

 

AM PM Beacon Park Development Arr Dep Arr Dep 

Hotel / Leisure (28% remaining) 6 12 24 16 

148 26 21 143 
B1(a) (8,126m²) 

(1.819) (0.323) (0.258) (1.765) 
88 30 64 75 

B1(c) (15,683m²) 
(0.56) (0.19) (0.41) (0.48) 

Phase 1 

Total 242 68 109 235 

24 94 86 39 
Residential (204 dwellings) 

(0.12) (0.46) (0.42) (0.19) 
390 69 55 378 

B1(a) (21,420m²) 
(1.819) (0.323) (0.258) (1.765) 

140 47 102 120 
B1(c) (24,990m²) 

(0.56) (0.19) (0.41) (0.48) 
24 11 14 24 

B8 (14,280m²) 
(0.17) (0.08) (0.10) (0.17) 

Phase 2 

Total Phase 2 681 268 423 754 

Total Trips 923 336 532 989 
 

Note: Trip rates per 100m² GFA or per dwelling (as appropriate) shown in brackets. 
Table 4.2 – Trip Generation 
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Traffic Growth 

 

4.23 The 2006 TA provided traffic growth from 2004 to 2010 and 2025.  Growth factors were based upon 

TEMPRO adjusted NRTF97 central forecasts and were 1.079 in the AM peak and 1.093 in the PM 

peak for 2010 and 1.321 and 1.357 for the AM and PM peaks respectively in 2025.  

 

4.24 It was noted by the HA at the time of assessing the Phase 2 impact that there had been an 

overprovision with respect to traffic growth due to the future year being assessed (Ref Appendix 

B).  More specifically this was due to the fact that between the time of preparing the 2006 TA, the 

Technical Addendum and the acceptance of the development proposals by the HA that the 

Department for Transport (DfT) published Circular 2/2007.  This circular made specific reference 

to the DfTs publication, Guidance on Transport Assessment, which suggests that for HA roads, 

that the future year assessment in TA’s should be 10 years from application and not 15 years 

from opening.  The 2006 TA and its addendum considered a future year of 15 years from 

opening.  Given this and subject to a minimum of ten years background traffic growth; it is the 

quantum of future traffic flow on the network and not the future year itself that has previously been 

accepted.  

 

4.25 Traffic growth between 2009 and the future year of 2019 have therefore been applied to the 2009 

surveys using current WebTag guidance which utilises the National Traffic Model adjusted by 

local data from the National Trip End Model, the latter being interrogated via the TEMPRO 

computer programme. The main sources of information contained within TEMPRO are:  

• Census 2001;  

• Mid-year population estimate and Office for National Statistics (ONS) population 

projections;  

• Communities and Local Government (CLG) housing projections;  

• Inter Departmental Business Register and Annual Business Inquiry (ABI) employment 

data; and  

• Regional planning bodies.  

 
4.26 Given that geographic location is primarily bounded by the Great Yarmouth coast line it is considered 

that the only source of the traffic growth will be from local development.  Given this and the above it is 

considered that the traffic growth factors derived utilising NTEM/TEMPRO already takes account of 

the proposed development at Beacon Park whether it is Phase 1 or 2 since Beacon Park has for 

many years been allocated within the Local Plan.  It is recognised that NTEM is a zonal model and 

does not assign growth to particular routes and therefore might not fully take account of the 

development proposal at Beacon Park on the adjacent network.  However it is indicated in the 

guidance that by utilising the WebTag guidance to derive traffic growth as well as adding derived 

development traffic would lead to a certain level of double counting.  However utilising the WebTag 
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guidance to derive traffic growth levels in addition to assigning development traffic and assessing a 

future year would be robust due to the element of double counting involved. 

 

4.27 Notwithstanding the above, traffic growth factors used in the 2006 TA have been interpolated to 

provide an equivalent 2009 to 2025 factor for comparison of growth between 2009 and the forecast 

year applicable to the assessments.  Appendix G shows the interpolation calculations of the 2006 TA 

factors and summarises the calculation of growth factors based on current guidance to 2019.   

 

Traffic Growth Period AM Peak PM Peak 

2009 to 2019 – Current WebTag Guidance 1.190 1.193 

2009 to 2025 – Interpolated from 2006 TA 1.239 1.259 

 
Table 4.3 – Traffic Growth Factors 2009 to Equivalent Forecast Year 
 

4.28 Table 4.3 shows that the growth factors used in the 2006 TA analysis remain robust when compared 

to the growth factors calculated based upon current WebTag guidance. 

 

WebTag Traffic Growth Validation 

 

4.29 Long term traffic monitoring data is available for the A12(T) through the TRADS, the HA’s traffic 

database system.  Appendix G contains a TRADS map output which details the location of historic 

and current count sites in the area. There have been seven sites identified on the local network which 

are either immediately adjacent to Beacon Park or are in rural areas and therefore in a similar location 

as Beacon Park.  These sites are: 

 

• Site Location Reference (SLR) 1 - WB, A47 Acle (T/06/9544) Site 6-9544 - Active – Rural  

• SLR 2 - WB, A47, Acle Straight (01/04-01/09) - Site 6-9514 – Inactive– Rural 

• SLR 3 - WB, A47, TMU site 6336/1 between A12(T) and A1064 - Site 6-30013466 – Active– 

Rural 

• SLR 4 - NB, A12(T), Great Yarmouth, Middleton (01/94-03/97) - Site 6-9518 – Inactive - 

Urban 

• SLR 5 - NB, A12(T), TMU site 6338/2 between B1375 and B1370 - Site 6-30013378 – Active 

- Urban 

• SLR 6 - NB, A12(T), Hopton on Sea (01/94-12/95) - Site 6-9520 - Inactive– Rural 

• SLR 7 - SB, A12(T) TMU site 6339/1 between B1375 and A1117 - Site 6-30013377 – Active– 

Rural 

 

4.30 SLRs 4, 5, 6 and 7 are all on the A12(T) and adjacent to Beacon Park.  SLR4 has been inactive since 

March 1997 and is also located on the stretch of carriageway which used to form part of the A12(T) 
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but no longer does so.  Given this, SLR4 has been discounted from being used to validate WebTag 

traffic growth factors. 

 

4.31 SLR 5, 6 and 7 gives an average year percentage growth of traffic growth of 0.53%, 1.90% and    

-1.61% respectively.  Utilising the highest and average of growth rates derives 2009 to 2019 growth 

rates of 1.028 and 1.207 respectively. Utilising the highest average year growth rate to derive a 

growth factor of 2009 to 2019 accords well with the WebTag derived factors of 1.190 and 1.193 for the 

AM and PM peaks respectively. 

 
4.32 SLR 1, 2 and 3 are all on the A47, a major trunk road route connecting Great Yarmouth with Norwich 

in the west and beyond.  It is considered that these SLRs are not representative of the A12(T) given 

its strategic importance; however these sites have been reviewed in order to reinforce the WebTag 

guidance growth rates. SLRs 1, 2 and 3 give an average year percentage growth of traffic growth of 

2.58%, 1.15% and 0.00% respectively. These SLRs are in a rural location therefore by averaging out 

all of the rural SLR would give a 2009 to 2019 growth factor of 1.083.  Discounting any growth less 

than or equal to 0 from the aforementioned range of data used, would give a 2009 to 2019 growth 

factor of 1.204.  Again this is similar to that forecast using the WebTag guidance. 

 
4.33 Given the above it is considered that the growth factors derived for the AM and PM peaks utilising the 

WebTag guidance is suitable. 

 
Traffic Survey Validation 

 
4.34 The permanent count site present on the A12(T) Lowestoft Road (Shown as SLR 5 on the Location 

Plan in Appendix G) is located approximately 1.5km to the north of Beacon Park and is within the 

study network. This site can be used to illustrate the seasonality of traffic flows in the Great Yarmouth 

area.  Traffic flow data for each month between June 2008 and May 2009 is shown in Table 4.4 below 

for the average daily weekday flow for each month. 
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Month Northbound Southbound Combined

June 15,299 14,625 29,924 
July 15,667 14,967 30,634 
August 15,565 14,874 30,439 
September 15,385 14,582 29,967 
October 14,110 13,341 27,451 
November 14,439 13,621 28,060 
December 13,300 12,541 25,841 
January 13,629 12,884 26,513 
February 14,154 13,359 27,513 
March 14,910 14,048 28,958 
April 14,918 14,112 29,030 
May 15,020 14,232 29,252 
Average 14,700 13,932 28,632 

 
Table 4.4 – SLR5 - A12(T) Average Weekday 24 Hour Traffic Flows By Month June 2008 – May 
2009 

 

4.35 It can be seen from Table 4.4 that the highest month is July and lowest December.  The A12(T) in this 

location appears to be significantly affected by season which is as might be expected given its 

proximity to the coastal area of Great Yarmouth.  The MCC surveys undertaken for use in this report 

which were not undertaken in a neutral month can be considered robust in subsequent analysis as 

they were undertaken in term time during July when the flows on the network are predicted to be at 

their highest point. 

 

Derivation of Traffic Flow Diagrams 
 

Traffic Growth 

 

4.36 Traffic growth has been applied to the 2009 traffic surveys shown on Figures 4 and 18 by firstly 

removing existing traffic relating to Beacon Park.  This has been taken as all traffic at the Beaufort 

Way/Camelot Road/Jenner Road roundabout and unassigned based upon observed turning 

proportions at the Beacon Park roundabout and thereafter considered as through traffic on the A12(T) 

for junctions to the north. This traffic is shown on Figures 5 and 19.  The James Paget Hospital traffic 

at this access has been included although for simplicity and robustness its other accesses have had 

traffic growth applied.  The remaining traffic shown on Figures 6 and 20 has then been factored from 

2009 to 2019 utilising the WebTag based growth factors with the resulting flows shown on Figures 7 

and 21.   Figures 8 and 22 show the 2019 base traffic with the existing Beacon Park traffic added 

back and is the sum of Figures 6 & 7 and 20 & 21 for the respective AM and PM peak periods. 

 



A Mixed Use Development of Office and Light Industrial Units at Beacon Park, Great Yarmouth  
Transport Assessment 

 

 
Ref: 11260/TD/12-09/2906 Page 20 

Trip Distribution and Assignment 

 

4.37 Development trips have been assigned to the Beaufort Way/Camelot Road/Jenner Road roundabout 

based upon the location of the relevant plots with all trips continuing towards the Beacon Park A12(T) 

roundabout.  From here trips are distributed in accordance with observed turning proportions with 

traffic to the north being though traffic to the A12(T) at each junction. 

 

4.38 The distribution of trips has changed since the production of the 2006 TA where all traffic was 

assumed to travel to the A12(T) then 60% North, 15% East and 25% South.  In accordance with the 

scoping correspondence, trips are now distributed in accordance with the 2009 proportions which are 

summarised by arrival and departure for each of the AM and PM peaks as shown in Table 4.5. 

 

 
 
 
 
 
Table 4.5 – 2009 Trip Distribution 

 

4.39 The development traffic shown in Table 4.2 is shown diagrammatically on Figures 9 and 23 with the 

distribution based upon Table 4.5. 

 

2019 Modelled Traffic  

 

4.40 The 2019 with development flows are shown on Figures 10 and 24 which are result of adding Figures 

8 & 9 for the AM peak and 22 & 23 for the PM peak 

 
Phase 2 TA Modelled Traffic – 2025 Flows 
 

4.41 The 2025 with development traffic flows calculated in the 2006 TA for the AM and PM peaks are 

reproduced here on Figures 11 and 25 respectively.   The Technical Addendum to the 2006 TA 

considered some additional traffic associated with the James Paget Hospital which had planning 

consent for additional car parking and access on to Jenner Road.  This additional traffic is reproduced 

on Figures 12 and 26.  Figures 13 and 27 show the resulting total 2025 development flows considered 

and assessed by the Technical Addendum to the 2006 TA.  These are the sum of Figures 11 & 12 for 

the AM peak and Figures 25 & 26 for the PM peak.   Appendix B contains extracts from the TA 

addendum detailing the derivation of the additional traffic associated with the hospital. A copy of the 

resulting TRANSYT analysis and a copy of the Beacon Park roundabout improvements scheme 

drawing are also included for reference. 

 

AM PM AM PM 
Direction 

Arr Dep Arr Dep 
North 53% 58% 67% 38% 
East 3% 11% 3% 7% 
South 44% 31% 30% 55% 



A Mixed Use Development of Office and Light Industrial Units at Beacon Park, Great Yarmouth  
Transport Assessment 

 

 
Ref: 11260/TD/12-09/2906 Page 21 

Comparison of 2019 Flows and the 2006 TA 2025 Flows 
 
4.42 Figures 14 and 28 summarise the differences between the future year forecast previously accepted by 

the HA to the current future year forecast based upon current practice and scoping discussions held.  

Negative numbers represent reductions in forecast future year flow from those previously submitted 

and positive numbers increases.  It can be seen from the Figures that the total junction throughput for 

each of the A12(T) junctions is currently forecast to be less than that accepted for the 2006 TA plus 

the James Paget Hospital traffic as assessed in the Technical Addendum.   

 

4.43 Given this it is considered that there are no traffic impact implications remaining that would not allow 

for the renewal of the lapsed planning approval for the 4,034 m² and 5,606 m² of GFA of Office and 

Light Industrial Units respectively.  As such the TRANSYT modelling undertaken for the Beacon Park 

Roundabout improvements as part of the Phase 2 element of the development, i.e. the 2006 TA and 

the Technical Addendum remains valid and does not need to be updated.  

 

Sensitivity Testing 
 

4.44 It has been demonstrated above that the 2009 surveyed traffic flows growthed to 2019 with proposed 

development flows are less than the equivalent future year development traffic flows given within the 

2006 TA.   

 

4.45 It has been discussed previously that it is the quantum of traffic flows which has been accepted and 

not directly the future year, (subject to the future year being assessed and its adherence to adopted 

methodology).  As it has been demonstrated that the level of accepted traffic flows on the local 

highway network have not been exceeded in the future year this validates the acceptability of the 

Phase 1 and 2 development impact on the network. 

 
4.46 Notwithstanding the above, a Sensitivity Test has been undertaken comparing the derived 2019 

development traffic flows utilising 2009 surveyed flows with the 2006 TA equivalent 2019 development 

traffic flows (which would have utilised 2004/5 surveyed traffic flows). 

 

4.47 Figures 29 and 32 show the 2019 with development traffic flows for the AM and PM peaks 

respectively.  These have been interpolated from the 2006 TA figures giving the 2025 development 

traffic flow diagrams, included in Appendix B.  Figures 30 and 33 show the additional JPH traffic 

(Figures 12 and 26) added to Figures 29 and 32 for the AM and PM peak respectively. 

 
4.48 Figures 31 and 34 show the difference between the 2019 development traffic flows derived utilising 

the 2009 survey and the subsequent validated trip rates etc and the interpolated 2019 development 

traffic flows from the 2006 TA and its addendum for the AM and PM peak respectively. Figures 31 & 

34 have been derived by subtracting Figure 10 from 30 & 24 from 33.  As it can be seen the AM peak 

shows that the latest assessment of the 2019 development traffic flows is less at all junctions in the 
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study network in the AM peak. In the PM peak there is a slight increase of 96 PCUs (approximately 

1.9%) at the Beacon Park roundabout which is considered to be insignificant with all other junctions 

showing a decrease.  

 
4.49 The above assessments are considered acceptable and validate the 2006 TA and its addendum 

since: 

 
• The July 2009 base surveys were conducted when the schools were open and are the 

highest expected at that particular time of the year given the seasonality of traffic, i.e. the area 

being a popular tourist destination; 

• Trip rates for the residential and B1(a) Offices elements of the development have been 

validated; 

• Traffic growth rates have been validated against local information and also assume a certain 

level of double counting given that Beacon Park is a major development in the area and 

would form the basis of the TEMPRO based growth factors used; and 

• The observed distribution of traffic in the local area has been applied to the Beacon Park 

development.  
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5.0 ROAD SAFETY  
 
5.1 As part of the scoping consultations for this report it was agreed that a Road Safety review would be 

undertaken.  Accident data records have been provided by Norfolk County Council’s Casualty 

Reduction department covering 01/07/04 to 30/06/09, the location of which is shown on drawing 

number 11260/15/05.  For geographic reasons the accident data has been broken down into four 

areas. The first area covers the A12(T) and its associated accidents.  The second area covers the 

area to the east of the A12(T).  The third area covers the area to the west of the A12(T) up to the 

A143.  The fourth area covers the A143 and its associated accidents.  There were 180 accidents 

recorded in total. 

 

A12(T) 
 

5.2 On the A12(T) there were 36 accidents within the study area of which two were fatalities, six were 

serious and twenty eight were slight accidents.  Four of these accidents involved pedestrians, two 

involved cyclists, four involved motorcyclists and the remaining 26 involved motor vehicles.   

 

5.3 The first fatal accident occurred as the result of a motorcyclist losing control and colliding with an 

object or street furniture within a 30mph speed restricted section of the A12(T).  The accident was 

attributed to driver error. 

 

5.4 The second fatal accident occurred as the result of a head on collision between two cars on a 

Saturday in the early evening. This accident occurred on a dual carriageway, 70mph national speed 

limit section of the A12(T).  This accident was caused by the driver of vehicle one who was impaired 

by drugs and alcohol, and who was driving aggressively, in excess of the speed limit. 

 

5.5 Within the A12(T) study area there were two main cluster areas.  The first cluster is at the James 

Paget Hospital entrance/exit onto the A12(T) where seven accidents occurred, six of which were 

classed as slight and one of which was classed as serious in severity.  Five of these accidents 

involved cars and were attributed to careless or reckless driving, sleet, snow or fog, failure to judge 

other vehicle’s speed, poor turns or manoeuvres, and colliding with parked or stationary vehicles.  

Two of these accidents involved pedestrians and these were both attributed to a failure to look 

properly before crossing the carriageway.  

 

5.6 The second cluster area is the A12(T)/Links Road roundabout where five accidents occurred.  Six of 

these were classed as slight in severity and one was classed as serious.  Three of these accidents 

involved motorcyclists, two of which were attributed to failing to signal and resulted in slight injuries.  

The other motorcycle accident occurred as the result of the motorcycle overturning, which resulted in 

a serious injury.  The two remaining car accidents were attributed to illegal or defective tyres and 

failure to judge another vehicle’s speed.  
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5.7 Four accidents involved pedestrians on the A12(T).  The first occurred as a result of an eleven year 

old pedestrian who failed to look properly before crossing suffering a slight injury. The second 

pedestrian accident occurred under similar conditions. An elderly pedestrian suffered a serious injury 

after failing to look properly before crossing the road and being struck by a car. The third pedestrian 

accident was attributed to the pedestrian having a disability or illness.  The pedestrian suffered a 

slight injury after being struck by a vehicle whilst crossing a 40mph, dual carriageway section of the 

A12(T).  The fourth accident occurred on a roundabout and involved a pedestrian being involved in a 

hit and run.  The pedestrian who was reported to be under the influence of alcohol suffered a serious 

injury.  

 

5.8 The first pedal cycle accident occurred as the result of a cyclist entering the carriageway from the 

footway and colliding with a stationary vehicle.  The rider suffered a slight injury.  The second pedal 

cycle accident occurred under similar circumstances and involved a teenage cyclist colliding with 

street furniture after failing to look properly whilst entering the carriageway.  The rider suffered a slight 

injury.  Both accidents were attributed to driver error.  

 
5.9 The peak hour for these accidents is 13.00 to 14.00.  The proportion of accidents which occurred in 

wet conditions compares fairly with national statistics with 36% compared to 31% nationally.  

However, only 19% of the recorded accidents occurred in darkness, compared to 27% nationally.  

 
5.10 Due to the two accidents recorded earlier in this chapter, there are a high proportion of fatal accidents 

on this section of road.  However, both these accidents have been attributed to driver error.  

 
5.11 Pedestrian accidents on this section of the A12(T) have been recorded at 7%, which is much lower 

than the 12.2% of accidents recorded nationally.  Pedal cycle accidents are also lower than national 

statistics with 3.5% recorded at this section of the A12(T) compared with 6.5%. 

 
Residential Area East of A12(T) 
 

5.12 Within the residential area to the east of the A12(T), 56 accidents occurred.  There were two fatalities, 

four serious and 50 slight accidents.  Fifteen of these accidents involved pedestrians, eight involved 

cyclists, ten involved motorcyclists and the remaining 23 involved motor vehicles.   

 

5.13 The first fatal accident occurred as the result of an elderly pedestrian being struck by a vehicle whilst 

crossing the road in wet and dark conditions in a 30mph speed limit area.  The contributory factors to 

this accident have been recorded as the pedestrian wearing dark clothing at night and failing to look 

properly.  

 

5.14 The second fatal accident occurred on Lower Esplanade and involved a young driver losing control 

and colliding with a building.  The accident occurred late at night, in dark and dry conditions.  The 

vehicle driver was recorded as being impaired by alcohol and also as being an inexperienced driver.  

He suffered a fatal injury.  
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5.15 Within the study area East of the A12(T) there is one discernable accident cluster and this is on the 

southern section of S Dennes Road and S Beach Parade.  There were five recorded accidents on this 

section of road, one fatality, one serious and three slight in severity.  Two of these accidents involved 

motorcyclists, one of which was attributed to a deposit on the road, the other to poor road layout 

resulting in loss of control.  The fatal accident involved the young driver losing control and colliding 

with a building due to being impaired by alcohol.  Another car accident was also attributed to the 

driver being intoxicated.  The fifth accident involved a car and was attributed to a poor turning 

manoeuvre by a young driver due to the road layout.   

 

5.16 Of the 56 accidents, 15 involved pedestrians of which seven involved children and were all 

attributable to the pedestrian failing to look properly before crossing.  Of the 15 accidents, five 

involved elderly pedestrians, one of which was the fatality mentioned above.  Of the five, three of the 

five elderly pedestrian accidents were the result of the pedestrian being careless and crossing without 

looking.  One of the five accidents was the result of an elderly pedestrian being reversed into by a 

vehicle.  All of the pedestrian accidents recorded in the residential area to the east of the A12(T) 

resulted in slight injuries apart from the single fatality.  The remaining three pedestrian accidents were 

also recorded as slight in severity.  The first of these was the result of the pedestrian failing to look 

properly and being struck by a vehicle. The second accident occurred under similar circumstances but 

also had the added complication of snow and icy conditions.  The final pedestrian accident occurred 

as a bus passed too closely to a pedestrian causing a minor collision.  All of the above pedestrian 

accidents occurred on different areas within the study area, therefore no pattern or cluster areas have 

been established from the data provided.  

 

5.17 Eight accidents recorded in this area involved cyclists, all of which resulted in slight injuries.  The first 

pedal cycle accident involved a 15 year old cyclist in collision with a parked car.  The second accident 

involved a taxi driver failing to look properly and subsequently pulling out of a junction into the path of 

a cyclist.  The third pedal cycle accident was attributed to the cyclist who failed to look properly and 

entered the road from the pavement, getting struck by a vehicle in the process.  The fourth pedal 

cycle accident occurred as a result of the cyclist leaving the carriageway and hitting a permanent 

object.  The fifth pedal cycle accident occurred as the result of the cyclist failing to look properly and 

entering the road from the pavement.  The sixth pedal cycle accident occurred as the result of an 

elderly cyclist colliding with a negligently opened car door.  The seventh pedal cycle accident occurred 

as a result of defective brakes in combination with the cyclist entering the road from the pavement and 

colliding with a car.  The eighth pedal cycle accident involved an elderly cyclist being struck by a 

vehicle as he was waiting at a junction.  None of the pedal cycle accidents recorded occurred in the 

same location, leaving no discernable patterns or cluster areas for cyclists.  
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Residential Area West of A12(T) 
 

5.18 Within the residential area to the west of the A12(T), 60 accidents occurred.  There were no fatalities, 

six serious and 54 slight accidents.  Nine of these accidents involved pedestrians, eight involved 

cyclists, twelve involved motorcyclists, three involved vehicles which have been classed as ‘other 

vehicles’ and the remaining 28 involved motor vehicles.  These accidents occurred in the area within 

which the proposed development lies.  There were nine recorded pedestrian accidents within this 

area, two of which were classed as serious, with the remaining seven classed as slight in severity. 

 

5.19 Within the study area to the west of the A12(T) there were two observed accident cluster areas.  The 

first area is on Hertfort Way where four slight accidents were recorded, two of which involved buses, 

one involving a car, and the fourth involving a motorcycle.  The bus accidents were both attributed to 

failure to judge other vehicle’s speed or intended path.  The motorcyclist accident was attributed to 

careless or reckless driving.  The car accident was a collision between two vehicles and was caused 

by a young driver disobeying a give way marking.     

 

5.20 The second cluster area is on Long Lane and six slight accidents were recorded here, one involving a 

cyclist, one involving a motorcyclist and the remaining four involving cars.  The cyclist accident was 

attributed to the rider wearing dark clothes at night.  The motorcyclist accident was attributed to the 

rider having defective eyesight and failing to look properly.  Three of the car accidents were attributed 

to the drivers failing to look properly, and the fourth was the result of a young driver failing to obey a 

give way and colliding with another car.    

 
5.21 The first serious pedestrian accident involved a disabled pedestrian crossing between parked cars, 

failing to look properly and being struck by a bus or coach, the driver of which also failed to look 

properly. 

 
5.22 The second serious pedestrian accident occurred on Lady Margaret’s Avenue and involved a toddler 

wandering into the road and being struck by a car.  The accident was attributed to the pedestrian and 

not to the driver of the vehicle which hit him.  

 
5.23 Of the remaining seven pedestrian accidents, four involved children playing, falling or running into the 

carriageway. The remaining three accidents were the result of pedestrians being struck by vehicles.  

The first was the result of a car passing too close to a pedestrian, the second was due to the 

pedestrian walking in the road, and the third involved an elderly pedestrian failing to look properly 

before crossing the road.  These accidents occurred at different locations within the study area and no 

trends or cluster sites have been determined.  

 
5.24 Eight accidents in this area involved cyclists, seven of these resulted in slight injuries and one resulted 

in a serious injury. 
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5.25 The serious pedal cycle occurred as the result of the cyclist overshooting the Mill Lane Junction due 

to him being impaired by alcohol.  This caused a vehicle to collide with the cyclist. 

 
5.26 Of the remaining seven slight accidents, three involved children.  The first was caused by a child 

riding from the path onto the carriageway into the path of a car.  The second involved a child failing to 

look properly and riding into the path of a vehicle.  The third involved a toddler riding off the path into 

oncoming traffic.  The remaining four accidents involved adults of which, the first was caused by a van 

passing too close to a cyclist.  The second was caused by a combination of a slippery road, a vehicle 

travelling too close, a poor turning manoeuvre and the vehicle driver failing to look properly.  The third 

accident was caused by the cyclist wearing dark clothes at night and failing to ensure his bicycle was 

fitted with lights.  The fourth accident was caused by a vehicle colliding with a cyclist whilst passing 

too close.  These accidents occurred in various locations within the study area, indicating little in the 

way of cluster sites. 

 
5.27 Compared to national statistics, the area west of the A12(T) has a smaller number of pedestrian 

casualties at 11.8% compared to 12.2% nationally.  The proportion of serious accidents is lower than 

nationally, with 10% compared to 13.4% nationally.  The peak hour for accidents within this area is 

17.00 to 18.00, with September being the peak month for accidents.  

 
A143 
 

5.28 On the A143 there were 28 accidents recorded.  None involved pedestrians and one involved a 

cyclist.  There were no fatalities, three serious and twenty five slight accidents recorded along this 

section of road.  There were no recorded pedestrian accidents in this area, one accident involved a 

cyclist, two involved motorcyclists, one involved a vehicle classes as an ‘other vehicle’, and the 

remaining 24 involved motor vehicles.  

 

5.29 Within the study area on the A143 there were two main accident cluster areas identified.  The first 

area is the Beccles Road A143 junction within which there were six slight accidents recorded, five of 

which involved cars and one involving a bus.  The five car accidents were attributed to careless or 

reckless driving, failing to look properly or following too closely for the conditions.  The bus accident 

was attributed to aggressive and reckless driving. 

 

5.30 The second cluster on the A143 occurred at the New Road junction which is situated on a dual 

carriageway.  Four slight accidents occurred at this junction, three of which involved cars and one 

involving a bus.  All four of these accidents were attributed to drivers failing to look properly and judge 

other vehicle’s speed.       

 

5.31 The only pedal cycle accident occurred as the result of a 16 year old cyclist losing control and 

entering the road from the pavement, subsequently being stuck by a vehicle.  This was attributed to 

rider error.   
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5.32 The first serious vehicular accident occurred at a crossroads onto the A143, 60mph section. The 

accident occurred at midnight as the result of an elderly driver failing to look properly and failing to 

correctly judge another vehicle’s speed.  The two vehicles collided head on and the elderly driver 

suffered a serious injury.  

 
5.33 The second serious accident occurred on the dual carriageway section of the A143, within the 70mph 

section and involved two motor vehicles.  The accident was a result of the driver of vehicle one 

disobeying give way or stop sign markings, failing to look properly and driving in a careless or 

reckless manner.  The driver of vehicle one suffered a serious injury after colliding with a vehicle from 

the right.  

 
5.34 The third serious accident occurred at the Bradwell A143 roundabout within a 30mph section and 

involved a motorcyclist colliding with a car.  The motorcycle rider suffered a serious injury.  Overall, in 

comparison to national statistics, the area fares well with regard to motorcycle casualties with 4.8% 

recorded locally compared to 9.5% nationally.  Compared to national statistics there have been fewer 

serious accidents at 10.7% compared to 13.6%, and more slight accidents at 89.3% compared to 

84.6% nationally.   

 
5.35 Accident analysis for each of the four areas outlined on drawing number 11260/15/05 can be found in 

Appendix H of this report along with a copy of the original accident data. 

 
5.36 Accident records have been split into four areas. There were 180 accidents recorded in total.  The 

area of the A12(T) contained 36 accidents, two of which were fatalities.  The area east of the A12(T) 

covered 56 accidents, of which two were fatalities.  The area to the west of the A12(T) covered 60 

accidents, and there were no fatalities. The area of the A143 covered 28 accidents, none of which had 

fatalities recorded. 

 
5.37 From the contributory factors, the causation for most of the accidents has been attributed to driver 

error, given this it is not envisaged that the proposed development will affect the accident propensity 

on the surrounding network. 
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6.0 CONCLUSIONS  
 
6.1 This assessment has been produced in order to support the planning applications for the building of 

B1(a) Office units and B1(c) Light Industrial units at Beacon Park, Great Yarmouth. 

 

6.2 Following scoping discussions with Norfolk County Council (NCC) and the Highways Agency (HA) this 

report has demonstrated that the Highways and Transportation implications relating to the Beacon 

Park development have not changed since it was assessed in 2006/7.  For the avoidance of doubt, 

and following completion of the 2006/7 assessments; an agreement as to the phased implementation 

of offsite highway improvements for the entire Beacon Park development including the 

aforementioned two parcels of land which benefitted from planning approval was reached. 

 

6.3 It has also been demonstrated through the analysis herein that the B1(a) office, residential trip rates, 

traffic growth and distribution are representative of the site. In addition the 2009 surveyed flows used 

to derive future year assessment traffic flows are robust since they were undertaken at a time when 

the local area would have experienced its highest levels of traffic due to tourism. 

 

6.4 The traffic flow forecasts based upon 2009 observed data and prepared to current guidance for the 

future year have been compared to the future year forecast undertaken for the 2006/7 assessment.  

At each junction within the study area overall traffic flows were shown to be lower in the current 

forecasts than in the previous assessment at each of the junctions considered along the A12(T).   

 
6.5 All aspects of the sites Sustainability and Accessibility have been previously addressed and remain 

valid. Ongoing discussions are being held with NCC as to whether a new travel plan be produced for 

the development or whether the existing over arching travel plan for the Phase 2 element of the 

development can be adopted. 

 
6.6 An accident review has been undertaken for the local area and it has been concluded that the 

causation for most of the accidents has been attributed to driver error. It is not envisaged that the 

proposed development will affect the accident propensity on the surrounding network. 

 
6.7 Bearing in mind the above, it is concluded that there are no highways or transportation implications 

that would prevent the renewal of the lapsed planning approval for the 4,034 m² and 5,606 m² of GFA 

of Office and Light Industrial Units respectively.  As such the work previously undertaken and 

accepted i.e. the 2006 TA and its Technical Addendum remains valid and does not need to be 

updated. Given this the renewal of the aforementioned planning approval should be supported by both 

the HA and NCC. 
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 AM Peak PM Peak 
 Arrivals Departures Total Arrivals Departures Total 
a) Residential  
   (204 dwellings) 

24  
(0.12) 

94 
(0.46) 

118 
(0.58) 

86 
(0.42) 

39 
(0.19) 

124 
(0.61) 

b) Neighbourhood Centre       
  i) Food retail 
      (2,000 sqm GFA) 

71 
(3.53) 

47 
(2.37) 

118 
(5.90) 

167 
(8.37) 

172 
(8.62) 

339 
(16.99) 

     Cross visitation -7 -5 -12 -17 -17 -34 
  ii) Non food retail 
      (1,200 sqm GFA) 

2 
(0.15) 

0 
(0.00) 

2 
(0.15) 

10 
(0.82) 

8 
(0.65) 

18 
(1.47) 

      Cross visitation 0 0 0 -1 -1 -2 
  iii) Offices (2,950 sqm GFA) 37 4 41 7 31 38 
  iv) Residential  (35 dwellings) 
       Sheltered Housing (12 units) 

4 17 21 16 8 24 

   Total (i)+(ii)+(iii)+(iv) 107 64 170 182 201 383 
c) Commercial Development       
   i) B1 (a) (21,420 sqm GFA) 323 

(1.51) 
73 
(0.34) 

396 
(1.85) 

66 
(0.31) 

304 
(1.42) 

371 
(1.73) 

   ii) B1(c) (24,990 sqm GFA) 140 
(0.56) 

47 
(0.19) 

187 
(0.75) 

35 
(0.14) 

120 
(0.48) 

155 
(0.62) 

   iii) B8 (14,280 sqm GFA) 24 
(0.17) 

11 
(0.08) 

36 
(0.25) 

14 
(0.10) 

24 
(0.17) 

39 
(0.27) 

   Total (i)+(ii)+(iii) 487 131 619 115 448 565 
Committed Developments       
d) Hotel / leisure development  20 42 62 86 59 145 
e) B1(a) (9,240sqm GFA) 139 

(1.51) 
31 
(0.34) 

171 
(1.85) 

29 
(0.31) 

131 
(1.42) 

160 
(1.73) 

f) B1(c) (20,440sqm GFA) 114 
(0.56) 

39 
(0.19) 

153 
(0.75) 

29 
(0.14) 

98 
(0.48) 

127 
(0.62) 

  Total  (d) + (e) + (f) 273 112 386 144 288 432 
 

Table 4.2– Summary of Traffic Generation of Development Proposals 

Notes: Trip Rates per dwelling square brackets, trip rate per 100sqm rounded brackets 



FIGURE 3 A
EXISTING TRAFFIC FLOWS 
AM PEAK HOUR
(ALL VEHICLES)

90
Middleton Road 312 A12

402 0 S5 1215
305 0 (A) 839

244 1125 0 61
778

(B)
2610

1369 1090

(C)

77
Brasenose Avenue 67 135 829 142 Bridge Road

225 (B) 81 S4 237
297 156 (D) 299

72 1206 28 90
53

(A)
2936

1306 963

(C)

54
James Paget Hospital 6 131 728 74 Kennedy Avenue

(A) 92 (B) 32 S3 138
413 72 (D) 109

0 275 1200 58 7
0 30
0 0 0 0 0

(D) 0 S6 (B) 0 (A)
0 0 2667

0 0 0 0 0 52 86 1533 790
0
0

(C)
0 (A) (B)

0 0 8 193
22 47
8 0 15 6 65 Beaufort Road (A) 42 0 77 688 25 Links Road

(D) 0 S1 282 0 S2 (C) 164
0 156 0 137

10 4 197 0 40 47 1302 92 0 28
29 32
85 77

(C) (D)
489 2650

KEY 211 99 1441 807
10 = All Vehicles

100 = Totals
S5 A B C Total
A 0 778 61 839
B 1125 0 244 1369
C 90 312 0 402

Total 1215 1090 305 2610

TRANSYT

11 971 S4 A B C D Total
12 135 A 0 72 1206 28 1306
13 143 B 81 0 77 67 225
14 72 C 829 135 0 142 1106
15 1475 23 72 24 1361 26 42 D 53 90 156 0 299

16 58 23 0 24 46 26 12 Total 963 297 1439 237 2936

S6 A B C D Total 17 60

A 0 0 0 0 0 18 32 S3 A B C D Total

B 0 0 0 0 0 21 802 11 712 13 9 18 81 A 0 275 1200 58 1533
C 0 0 0 0 0 22 131 11 115 13 16 18 0 B 32 0 54 6 92
D 0 0 0 0 0 23 109 C 728 131 0 74 933

Total 0 0 0 0 0 24 1475 61 193 63 1282 D 30 7 72 0 109

25 58 63 58 Total 790 413 1326 138 2667

26 60

27 32 S2 A B C D Total

31 713 21 657 23 27 27 29 A 0 193 47 42 282
S1 A B C D Total 32 77 21 71 23 3 27 3 B 77 0 25 688 790
A 0 65 6 15 86 33 139 62 89 64 50 C 32 28 0 77 137
B 40 0 85 29 154 34 42 61 42 62 0 D 47 1302 92 0 1441

C 4 197 0 10 211 41 109 Total 156 1523 164 807 2650

D 8 22 8 0 38 42 28
Total 52 284 99 54 489 43 730 32 31

44 77 1523 77 713
51 1349
52 92 61 193 33 139
53 109 41 109 43 0 62 89 34 42 44 43 164
54 28 42 28 44 0 77 730
61 193 156 1330 92 28 42
62 89 63 64 28 54 109 41
63 1330 51 1302 53 28 109 53
64 92 52 92 54 0

1349 92 807
51 52



FIGURE 3 B
EXISTING TRAFFIC FLOWS 
PM PEAK HOUR
(ALL VEHICLES)

78
Middleton Road 278 A12

356 0 S5 900
443 0 (A) 1160

327 822 0 116
1044

(B)
2665

1149 1322

(C)

144
Brasenose Avenue 44 43 1166 128 Bridge Road

248 (B) 60 S4 190
147 90 (D) 149

66 809 18 38
21

(A)
2627

893 1247

(C)

118
James Paget Hospital 12 52 1134 7 Kennedy Avenue

(A) 356 (B) 226 S3 30
104 4 (D) 30

0 48 785 11 4
0 22
0 0 0 0 0

(D) 0 S6 (B) (A)
0 2423

0 0 0 0 0 62 64 844 1382
0
0

(C)
0 (A) (B)

0 0 4 76
14 20
4 0 3 4 57 Beaufort Road (A) 49 0 100 1210 14 Links Road

(D) 0 S1 145 0 S2 (C) 109
0 151 0 113

8 4 75 0 54 28 798 75 0 14
18 23
82 76

(C) (D)
327 2483

KEY 87 90 901 1335
10 = All Vehicles

100 = Totals
S5 A B C Total
A 0 1044 116 1160
B 822 0 327 1149
C 78 278 0 356

Total 900 1322 443 2665

TRANSYT

11 1294 S4 A B C D Total
12 43 A 0 66 809 18 893
13 59 B 60 0 144 44 248
14 4 C 1166 43 0 128 1337
15 833 23 4 24 713 26 116 D 21 38 90 0 149

16 11 23 0 24 9 26 2 Total 1247 147 1043 190 2627

S1 A B C D Total 17 130

A 0 0 0 0 0 18 226 S3 A B C D Total

B 0 0 0 0 0 21 1141 11 1074 13 7 18 60 A 0 48 785 11 844
C 0 0 0 0 0 22 52 11 46 13 6 18 0 B 226 0 118 12 356
D 0 0 0 0 0 23 30 C 1134 52 0 7 1193

Total 0 0 0 0 0 24 833 61 76 63 757 D 22 4 4 0 30

25 11 63 11 Total 1382 104 907 30 2423

26 130

27 226 S2 A B C D Total

31 1224 21 1004 23 19 27 200 A 0 76 20 49 145
32 100 21 82 23 2 27 16 B 100 0 14 1210 1324
33 95 62 69 64 26 C 23 14 0 76 113
34 49 61 49 62 0 D 28 798 75 0 901

41 99 Total 151 888 109 1335 2483

42 14
43 1259 32 31
44 100 888 100 1224
51 826
52 75 61 76 33 95
53 123 41 99 43 24 62 69 34 49 44 43 109
54 14 42 14 44 0 100 1259
61 76 151 812 75 14 42
62 69 63 64 14 54 99 41
63 812 51 798 53 14 123 53
64 75 52 75 54 0

826 75 1335
51 52



FIGURE 9 A
2025 + Beacon Park Phases 1 & 2
AM PEAK HOUR
(PCUS)

125
Middleton Road 428 A12

553 0 S5 1919
421 0 (A) 1688

333 1793 0 89
1599

(B)
4367

2126 2027

(C)

102
Brasenose Avenue 89 180 1681 189 Bridge Road

299 (B) 108 S4 316
395 206 (D) 395

96 1923 38 119
70

(A)
4801

2057 1860

(C)

73
James Paget Hospital 8 178 1537 99 Kennedy Avenue

(A) 123 (B) 42 S3 184
551 96 (D) 145

0 363 1900 77 9
0 40

131 0 0 0 0
(D) 0 S6 (B) 131 (A)

0 158 4423
487 0 131 0 0 63 186 2340 1619

0
158

(C)
907 (A) (B)

618 289 15 538
428 131
12 0 24 8 154 Beaufort Way (A) 172 0 619 967 33 Links Road

(D) 0 S1 841 0 S2 (C) 286
0 1070 0 309

110 253 13 5 262 0 43 280 1724 122 0 37
911 171
114 102

(C) (D)
1988 4896

KEY 280 133 2125 1241
10 = Passenger Car Units

100 = Totals
S5 A B C Total
A 0 1599 89 1688
B 1793 0 333 2126
C 125 428 0 553

Total 1919 2027 421 4367

TRANSYT

11 1870 S4 A B C D Total
12 180 A 0 96 1923 38 2057
13 189 B 108 0 102 89 299
14 96 C 1681 180 0 189 2050
15 2263 23 96 24 2110 26 57 D 70 119 206 0 395

16 77 23 0 24 61 26 15 Total 1860 395 2230 316 4801

S6 A B C D Total 17 81

A 0 0 0 0 0 18 42 S3 A B C D Total

B 0 0 158 0 158 21 1636 11 1516 13 12 18 108 A 0 363 1900 77 2340
C 0 131 0 487 618 22 178 11 157 13 21 18 0 B 42 0 73 8 123
D 0 0 131 0 131 23 145 C 1537 178 0 99 1815

Total 0 131 289 487 907 24 2263 61 538 63 1725 D 40 9 96 0 145

25 77 63 77 Total 1619 551 2069 184 4423

26 81

27 42 S2 A B C D Total

31 1000 21 949 23 24 27 26 A 0 538 131 172 841
S1 A B C D Total 32 619 21 588 23 15 27 16 B 619 0 33 967 1619
A 0 154 8 24 186 33 253 62 131 64 122 C 171 37 0 102 309
B 43 0 114 911 1067 34 172 62 172 D 280 1724 122 0 2125

C 5 262 0 13 280 41 272 Total 1070 2299 286 1241 4896

D 15 428 12 0 454 42 37
Total 63 844 133 948 1988 43 1139 31 967 33 172 32 31

44 619 32 619 2299 619 1000
51 2004
52 122 61 538 33 253
53 790 41 272 43 518 62 303 34 172 44 43 286
54 37 42 37 619 1139
61 421 1070 1761 122 37 42
62 421 63 64 37 54 272 41
63 1761 51 1724 53 37 790 53
64 122 52 122

2004 122 1241
51 52



FIGURE 9 B
2025 + Beacon Park Phases 1 & 2
PM PEAK HOUR
(PCUS)

115
Middleton Road 387 A12

502 0 S5 1722
612 0 (A) 1956

451 1607 0 161
1795

(B)
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2058 2181

(C)
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Brasenose Avenue 60 58 1962 174 Bridge Road
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90 1690 24 52
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(A)
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160
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(C) (D)
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10 = Passenger Car Units

100 = Totals
S5 A B C Total
A 0 1795 161 1956
B 1607 0 451 2058
C 115 387 0 502

Total 1722 2181 612 4516

TRANSYT

11 2135 S4 A B C D Total
12 58 A 0 90 1690 24 1804
13 80 B 81 0 195 60 337
14 5 C 1962 58 0 174 2194
15 1729 23 5 24 1567 26 157 D 28 52 122 0 202

16 15 23 0 24 12 26 3 Total 2071 199 2007 258 4536

S1 A B C D Total 17 176

A 0 0 0 0 0 18 249 S3 A B C D Total

B 0 0 240 0 240 21 1929 11 1839 13 9 18 81 A 0 65 1664 15 1744
C 0 268 0 115 383 22 71 11 62 13 9 18 0 B 249 0 160 16 425
D 0 0 448 0 448 23 41 C 1919 71 0 9 2000

Total 0 268 688 115 1071 24 1729 61 679 63 1050 D 30 5 5 0 41

25 15 63 15 Total 2198 141 1830 41 4209
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27 249 S2 A B C D Total

31 1668 21 1456 23 23 27 189 A 0 679 170 305 1154
32 501 21 438 23 7 27 57 B 501 0 19 1649 2169
33 272 62 170 64 102 C 122 19 0 103 244
34 305 62 305 D 191 1107 102 0 1400

41 225 Total 814 1805 291 2057 4967

42 19
43 1954 31 1649 33 305 32 31
44 501 32 501 1805 501 1668
51 1298
52 102 61 679 33 272
53 623 41 225 43 398 62 476 34 305 44 43 291
54 19 42 19 501 1954
61 577 814 1126 102 19 42
62 577 63 64 19 54 225 41
63 1126 51 1107 53 19 623 53
64 102 52 102

1298 102 2057
51 52







 
4th December 2006 
 
Our Ref: PP/HK/3761D 
 
Mr P Marshall  
Highways Agency  
Development Control  
Woodlands  
Manton Lane  
Manton Industrial Estate  
Bedford  
Beds  
MK41 7UN 
 
Dear Paul 
 
BEACON PARK, GREAT YARMOUTH – TRANSPORT ASSESSMENT  
 
Thank you for email of the 13th November 2006 containing Faber Maunsells (FM) technical 
note 3 dated 8th November 2006.  In response to the FMs comments the following analysis 
has been undertaken. 
 
The following analysis removes link 54 from the analysis file as requested by FM within item 
1 of there note. 
 
Item 2 of FM suggestions is that a new TA be submitted to reflect constrained development at 
the site or traffic flow further constrained by travel plans.  This is not considered appropriate 
as will be seen from the attached which considers the worst case scenario. 
 
Item 3 of FMs note is disputed and the provision of MOVA controllers in the area could 
significantly increase the capacity of junctions within the area.  TRL have made a comment 
on this subject within the Transyt modelling section of the knowledge base.  With regard to 
increased saturation flows, MOVA will increase the capacity of a junction. 
 
“MOVA sites may also have a noticeably higher saturation flow – MOVA is believed to have 
quite a noticeable effect on saturation flow. It appears that, over time, drivers change their 
behaviour, probably subconsciously, as they try to ensure they get through the current green. 
Saturation flows of around 2,500 pcu/hour are believed to be achieved at ‘good’ MOVA sites 
(and TRL measured 2,800 pcu/hour on one lane at the old Hockley cross roads near 
Winchester, before the M3 link between there and Southampton was completed)” Traffic Software 
News (Issue 33) 
 
The attached analysis has been prepared with new saturation flows for the roundabout, these 
do not fully consider the suggestions being put forward by TRL for a MOVA junction.  
However, the original TRANSYT analysis was based on generic saturation flows contained 
within RR 274 “The use of TRANSYT at signalised roundabouts”.  The design of the 
roundabout has now progressed and it is now considered that the saturation flows need to 
reflect RR67, “The prediction of saturation flows for road junctions controlled by traffic 
signals” particularly in view of the advice given by TRL for MOVA junctions. 



-2- 
Highways Agency  
4th December 2006 
 
The following saturation flows within Table 1 below have been adopted within the analysis 
REVH and correspond to lane widths provided on drawing 3761/15/16. 
 
Link Lane 

width 
Saturation 
Flow (pcu/hr) 
REV H 

31 (1 lane) 3.0m 1915 
32 (1 lane) 3.5m 2105 
33 (1 lane) 3.5m 2015 
34 (1 lane) 4.0m 2155 
41 (1 lane) 3.0m 1915 
43 (2 lanes) 3.5m 3830 

44 (1 lane) 4.0m 2105 
51 (2 lanes) 3.5m 1965 
52 (1 lane) 3.5m 2105 
53 (1 lane) 4.0m 2015 
61 (1 lane) 3.5m 1965 
63 (2 lanes) 4.0m 4030 
64 (1 lane) 4.0m 2155 

Table 1 - Revisions to Saturation Flows 
 
The minimum greens within the TRANSYT model have been set so that they would now 
only allow 7 seconds of green each cycle on Links roads as suggested by FM. 
 
A summary of the analysis is contained in the attached table and the degrees of saturation are 
now shown to not exceed 90% saturation on the signalised roundabout. 
 
I also note the comment by FM in respect of a stage 2 safety audit.  I would refer you to 
Highways Agency standard HD19/03.  A stage 2 safety audit is required at the completion of 
detailed design which has clearly not yet been undertaken.  It would be our intention to 
undertake a stage 1 safety audit in accordance with HD19/03 which is undertaken at the 
completion of preliminary design.  However this cannot be undertaken until we have agreed 
the base junction layout.  
 
Yours sincerely, 
 
 
Philip Porter 
Associate Director 
T A Millard East Anglia Ltd  
 
Enc 
 
CC D Cole Esq – GYBC 
 D Harvey Esq – Harvey & Co  
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11 Lowestoft Rd SB [LT,ST] 74 37 92 58 
12  Lowestoft Rd SB [ RT] 87 8 38 2 
13 Bridge Rd {LT,ST] 81 7 21 2 
14 Bridge Rd [RT] 88 5 6 0 
15 Lowestoft Rd NB [LT,ST] 90 23 74 16 
16 Lowestoft Rd NB [RT] 36 2 10 0 
17 Brasenose Ave [LT,ST] 36 2 48 5 
18 Brasenose Ave [ RT] 36 2 96 12 
21 Lowestoft Rd SB [LT,ST] 53 10 69 8 
22  Lowestoft Rd SB[ RT] 88 8 49 2 
23 Kennedy Ave {LT,ST,RT] 94 8 18 1 
24 Lowestoft Rd NB[LT,ST] 91 59 74 33 
25 Lowestoft Rd NB [RT] 16 1 3 0 
26 James Paget [LT,ST] 35 2 51 5 
27 James Paget [ RT] 20 1 81 9 
31 R’dabt SB 1 lane+F [LT/ST] 50 8 77 16 
32 R’dabt SB 1 lane [RT] 54 5 40 3 
33 Circulating 1 lane 43 3 56 5 
34 Circulating 1 lane 27 1 59 6 
41 R’dabt WB 1 lane+F [LT/ST] 66 5 54 4 
43 Circulating 1 lane 44 5 75 8 
44 Circulating 1 lane 44 1 35 0 
51 R’dabt NB 1 lane +F[LT/ST] 90 29 70 16 
52 R’dabt NB 1 lane [RT] 10 1 10 1 
53 Circulating 1 lane 90 14 57 8 
61 R’dabt NB 1 lane +F[LT/ST] 84 14 86 18 
63 Circulating 1 lane 81 9 73 7 
64 Circulating 1 lane 10 0 12 0 
71 Northbound  2 lane 55 1 43 0 
Total PI  700.0  623.7 
Table 2 – Summary of TRANSYT analysis Weekday Peak hour (REVISION H) 
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TRANSYT 12.0
3761 BEACON PARK - JAMES PAGET / BRASENOSE AVE TRAFFIC SIGNALS FIG 09A REV H
    1  100  100   60    2    3    1    0    0    0    1    2    1    0  570   90
    2    5    1    2    3    4    6
   10    1         7    7    7
   10    2         7    7    7
   10    3         7    7    7    7
   10    4         7    7    7    7
   10    5         7    7    7    7
   10    6         7    7    7    7
   11    1         5    5    5
   11    2         5    5    5
   11    3         5    5    5    5
   11    4         5    5    5    5
   11    5         5    5    5    5
   11    6         5    5    5    5
   12    1    1    0   68   83
   12    2    1    0   66   81
   12    3    1    0   42   63   88
   12    4    1    0   14   45   64
   12    5    1    0   43   62   87
   12    6    1    0   15   40   65
   31   11    1    1    5    2    0    0    0    0    0  200    0 3924
   31   12    1    2    5    3    0    0    0    0    0  200    0 1888
   31   13    1    3    5    1    0    0    0    0    0  200    0 1790
   31   14    1    3    5    1    0    0    0    0    0  200    0  838
   31   15    1    1    5    2    0    0    0    0    0  280    0 3944
   31   16    1    2    5    3    0    0    0    0    0  280    0 1925
   31   17    1    3    5    1    0    0    0    0    0  200    0 1744
   31   18    1    3    5    1    0    0    0    0    0  200    0 1236
   31   21    2    1    5    3    0    0    0    0    0  280    0 3956
   31   22    2    2    5    3    0    0    0    0    0  280    0 1842
   31   23    2    3    5    1    0    0    0    0    0  200    0 1100
   31   24    2    1    5    2    0    0    0    0    0  530    0 3933
   31   25    2    1    5    2    0    0    0    0    0  530    0  800
   31   26    2    3    5    1    0    0    0    0    0  200    0 1659
   31   27    2    3    5    1    0    0    0    0    0  200    0 1467
   31   31    3    1    5    2    0    3    5    4    0  550    0 1915
   31   32    3    1    5    2    0    3    5    4    0  550    0 2105
   31   33    3    2    5    3    0    4    5    1    0   38    0 2015
   31   34    3    2    5    3    0    4    5    1    0   38    0 2155
   31   41    4    1    5    2    0    3    5    4    0  200    0 1915
   31   43    4    2    5    3    0    4    5    1    0   30    0 3830
   31   44    4    2    5    3    0    4    5    1    0   30    0 2105
   31   51    5    1    5    2    0    3    5    4    0  200    0 1965
   31   52    5    1    5    2    0    3    5    4    0  200    0 2105
   31   53    5    2    5    3    0    4    5    1    0   22    0 2015
   31   61    6    1    5    2    0    3    5    4    0  200    0 1965
   31   63    6    2    5    3    0    4    5    1    0   38    0 4030
   31   64    6    2    5    3    0    4    5    1    0   38    0 2155
   31   71    0    0    0    0    0    0    0    0    0   70    0 4170
   32   11 1870    0    0    0   50
   32   12  180    0    0    0   50
   32   13  189    0    0    0   50
   32   14   96    0    0    0   50
   32   15 2263    0   23   96   50   24 2110   50   26   57   50
   32   16   77    0   23   10   50   24   61   50   26   15   50
   32   17   81    0    0    0   50
   32   18   42    0    0    0   50
   32   21 1636    0   11 1516   50   13   12   50   18  108   50
   32   22  178    0   11  157   50   13   21   50   18   10   50
   32   23  145    0    0    0   50
   32   24 2263    0   71 2263   50
   32   25   77    0   71   77   50
   32   26   81    0    0    0   50
   32   27   42    0    0    0   50
   32   31 1000    0   21  949   50   23   24   27   27   26   50
   32   32  619    0   21  588   50   23   15   50   27   16   50
   32   33  253    0   61  131   50   64  122   50
   32   34  172    0   61  172   50
   32   41  309    0    0    0   50
   32   43 1139    0   31  967   50   33  172   50
   32   44  619    0   32  619   50
   32   51 2004    0    0    0   50
   32   52  122    0    0    0   50
   32   53  827    0   41  309   50   43  518   50
   32   61  841    0    0    0   50
   32   63 1761    0   51 1724   50   53   37   50
   32   64  122    0   52  122   50
   32   71 2299    0   61  538   50   63 1761   50
   33   31 1750   18
   33   41 1750    2
   33   51 1750   18
   33   53 1650    3 1650    3
   33   61 1750    6
   38   15   43 1000   22    8 1000   43    4 1000   53    9 1000   63    4 1000
�

============================================= end of file ===============================================

 
 Printed at 10:45:20 on 01/10/2009]



1

2

3

4

5

6

P1

96

21
10

57

10

61

15

151 6

12108

15
7

2110

22
63

77

94
9

24

26

58
8

1516

131

12
2

172

967

172

619

309

51
8

1724

37

122

53
8 1761

1
1

1
2

13

14

1
5

1
6

17

18

2
12
2

23

2
4 2
5

26

27

3
13
2

33

34

41

43

44

5
1 5
2

53

61

63

64

71

1 87 0

180

189

96

22
6 1 77

81

42

1 6
3 5

1 7
9

145

2 2
6 1 78

81

42

998620

253

172

309

1139

620

2004

122

826

841

1760

122

22
98

39241888

17
90

83
8

3944 1925

1744
1036

39561842

97
2

3933 800

16 59
1467

3576
2105

2015
2155

26
35

3830

2105

3715 2105

3743

3565

40
30

21
55

3500

3761 BEACON PARK - JAMES PAGET / BRASENOSE AVE TRAFFIC SIGNALS FIG 09A REV H
Diagram produced using TRANSYT 12 Network Construction Editor (Network Diagram View)
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            __________________ T R A N S Y T 12 __________________
 
                          Traffic Network Study Tool
 
                    Analysis Program Release 4 (March 2005)
                       (c) Copyright TRL Limited, 2004
 
            _____________________________________________________
 
 
                   For sales and distribution information,
                   program advice and maintenance, contact:
 
            TRL Limited            Tel:    +44 (0) 1344 770018
            Old Wokingham road     Fax:    +44 (0) 1344 770864
            Crowthorne, Berks.     Email:  softwarebureau@trl.co.uk
            RG45 6AU, UK.          Web:    www.trlsoftware.co.uk
 
 -------------------------------------------------------------------------------
 THE USER OF THIS COMPUTER PROGRAM FOR THE SOLUTION OF AN ENGINEERING PROBLEM IS
 IN NO WAY RELIEVED OF THEIR RESPONSIBILITY FOR THE CORRECTNESS OF THE SOLUTION
 -------------------------------------------------------------------------------
 
Run with file:- "FIG9A_REVH.DAT"   at 11:50   on 04/12/06
 
TRANSYT 12.0
 
3761 BEACON PARK - JAMES PAGET / BRASENOSE AVE TRAFFIC SIGNALS FIG 09A REV H
 
 
 
  PARAMETERS CONTROLLING DIMENSIONS OF PROBLEM :
  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
 
  NUMBER OF NODES                    =    6
  NUMBER OF LINKS                    =   29
  NUMBER OF OPTIMISED NODES          =    6
  MAXIMUM NUMBER OF GRAPHIC PLOTS    =    0
  NUMBER OF STEPS IN CYCLE           =  100
  MAXIMUM NUMBER OF SHARED STOPLINES =    0
  MAXIMUM NUMBER OF TIMING POINTS    =    4
  MAXIMUM LINKS AT ANY NODE          =    8
 
 
  CORE REQUESTED =  10188 WORDS
  CORE AVAILABLE =  72000 WORDS
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          DATA INPUT :-
           ~~~~ ~~~~~
 CARD   CARD
  NO.   TYPE
 (  1)= TITLE:- 3761 BEACON PARK - JAMES PAGET / BRASENOSE AVE TRAFFIC SIGNALS FIG 09A REV H
 CARD   CARD   CYCLE  NO. OF   TIME EFFECTIVE-GREEN  EQUISAT 0=UNEQUAL FLOW   CRUISE-SPEEDS   OPTIMISE  EXTRA  HILL-   DELAY   STOP
  NO.   TYPE   TIME    STEPS  PERIOD DISPLACEMENTS  SETTINGS  CYCLE   SCALE   SCALE  CARD32   0=NONE   COPIES  CLIMB   VALUE   VALUE
                        PER   1-1200  START    END     0=NO  1=EQUAL  10-200  50-200 0=TIMES  1=O/SET   FINAL  OUTPUT  P PER   P PER
               (SEC)   CYCLE   MINS.  (SEC)   (SEC)    1=YES  CYCLE      %       %   1=SPEEDS 2=FULL   OUTPUT  1=FULL  PCU-H    100
   2)=   1     100     100      60       2       3       1       0       0       0       1       2       1       0     570      90
 CARD   CARD                                      LIST  OF  NODES  TO  BE  OPTIMISED
  NO.   TYPE
   3)=   2       5       1       2       3       4       6       0       0       0       0       0       0       0       0       0
 
                                  NODE CARDS:  MINIMUM STAGE TIMES (WORKING)
 CARD   CARD   NODE             S1      S2      S3      S4      S5      S6      S7      S8      S9     S10
  NO.   TYPE    NO.
   4)=  10       1               7       7       7
   5)=  10       2               7       7       7
   6)=  10       3               7       7       7       7
   7)=  10       4               7       7       7       7
   8)=  10       5               7       7       7       7
   9)=  10       6               7       7       7       7
 
                                  NODE CARDS:  PRECEDING INTERSTAGE TIMES (WORKING)
 CARD   CARD   NODE             S1      S2      S3      S4      S5      S6      S7      S8      S9     S10
  NO.   TYPE    NO.
  10)=  11       1               5       5       5
  11)=  11       2               5       5       5
  12)=  11       3               5       5       5       5
  13)=  11       4               5       5       5       5
  14)=  11       5               5       5       5       5
  15)=  11       6               5       5       5       5
 
                                  NODE CARDS:  STAGE CHANGE TIMES (WORKING)
 CARD   CARD   NODE   Sgl/Dbl   S1      S2      S3      S4      S5      S6      S7      S8      S9     S10
  NO.   TYPE    NO.   Cycled
  16)=  12       1       1       0      68      83
  17)=  12       2       1       0      65      80
  18)=  12       3       1       0      42      63      88
  19)=  12       4       1       0      14      45      64
  20)=  12       5       1       0      43      62      87
  21)=  12       6       1       0      15      40      65
 
                                                     LINK  CARDS:   FIXED  DATA
                                        FIRST   GREEN                   SECOND  GREEN
 CARD   CARD   LINK     EXIT        START            END            START            END       LINK    STOP     SAT   DELAY   DISPSN
  NO.   TYPE    NO.     NODE    STAGE    LAG    STAGE    LAG    STAGE    LAG    STAGE    LAG  LENGTH  WT.X100  FLOW  WT.X100    X100
  22)=  31      11       1       1       5       2       0       0       0       0       0     200       0    3924       0       0
  23)=  31      12       1       2       5       3       0       0       0       0       0     200       0    1888       0       0
  24)=  31      13       1       3       5       1       0       0       0       0       0     200       0    1790       0       0
  25)=  31      14       1       3       5       1       0       0       0       0       0     200       0     838       0       0
  26)=  31      15       1       1       5       2       0       0       0       0       0     280       0    3944       0       0
  27)=  31      16       1       2       5       3       0       0       0       0       0     280       0    1925       0       0
  28)=  31      17       1       3       5       1       0       0       0       0       0     200       0    1744       0       0
  29)=  31      18       1       3       5       1       0       0       0       0       0     200       0    1236       0       0
  30)=  31      21       2       1       5       3       0       0       0       0       0     280       0    3956       0       0
  31)=  31      22       2       2       5       3       0       0       0       0       0     280       0    1842       0       0
  32)=  31      23       2       3       5       1       0       0       0       0       0     200       0    1100       0       0
  33)=  31      24       2       1       5       2       0       0       0       0       0     530       0    3933       0       0
  34)=  31      25       2       1       5       2       0       0       0       0       0     530       0     800       0       0
  35)=  31      26       2       3       5       1       0       0       0       0       0     200       0    1659       0       0
  36)=  31      27       2       3       5       1       0       0       0       0       0     200       0    1467       0       0
  37)=  31      31       3       1       5       2       0       3       5       4       0     550       0    1915       0       0
  38)=  31      32       3       1       5       2       0       3       5       4       0     550       0    2105       0       0
  39)=  31      33       3       2       5       3       0       4       5       1       0      38       0    2015       0       0
  40)=  31      34       3       2       5       3       0       4       5       1       0      38       0    2155       0       0
  41)=  31      41       4       1       5       2       0       3       5       4       0     200       0    1915       0       0
  42)=  31      43       4       2       5       3       0       4       5       1       0      30       0    3830       0       0
  43)=  31      44       4       2       5       3       0       4       5       1       0      30       0    2105       0       0
  44)=  31      51       5       1       5       2       0       3       5       4       0     200       0    1965       0       0
  45)=  31      52       5       1       5       2       0       3       5       4       0     200       0    2105       0       0
  46)=  31      53       5       2       5       3       0       4       5       1       0      22       0    2015       0       0
  47)=  31      61       6       1       5       2       0       3       5       4       0     200       0    1965       0       0
  48)=  31      63       6       2       5       3       0       4       5       1       0      38       0    4030       0       0
  49)=  31      64       6       2       5       3       0       4       5       1       0      38       0    2155       0       0
  50)=  31      71       0       0       0       0       0       0       0       0       0      70       0    4170       0       0
 
                                                     LINK CARDS:    FLOW DATA
                                       ENTRY 1 ............    ENTRY 2 ............    ENTRY 3 ............    ENTRY 4 ............
 CARD   CARD   LINK   TOTAL  UNIFORM   LINK          CRUISE    LINK          CRUISE    LINK          CRUISE    LINK          CRUISE
  NO.   TYPE    NO.    FLOW    FLOW     NO.    FLOW   SPEED     NO.    FLOW   SPEED     NO.    FLOW   SPEED     NO.    FLOW   SPEED
  51)=  32      11    1870       0       0       0      50       0       0       0       0       0       0       0       0       0
  52)=  32      12     180       0       0       0      50       0       0       0       0       0       0       0       0       0
  53)=  32      13     189       0       0       0      50       0       0       0       0       0       0       0       0       0
  54)=  32      14      96       0       0       0      50       0       0       0       0       0       0       0       0       0
  55)=  32      15    2263       0      23      96      50      24    2110      50      26      57      50       0       0       0
  56)=  32      16      77       0      23      10      50      24      61      50      26      15      50       0       0       0
  57)=  32      17      81       0       0       0      50       0       0       0       0       0       0       0       0       0
  58)=  32      18      42       0       0       0      50       0       0       0       0       0       0       0       0       0
  59)=  32      21    1636       0      11    1516      50      13      12      50      18     108      50       0       0       0
  60)=  32      22     178       0      11     157      50      13      21      50      18      10      50       0       0       0
  61)=  32      23     145       0       0       0      50       0       0       0       0       0       0       0       0       0
  62)=  32      24    2263       0      71    2263      50       0       0       0       0       0       0       0       0       0
  63)=  32      25      77       0      71      77      50       0       0       0       0       0       0       0       0       0
  64)=  32      26      81       0       0       0      50       0       0       0       0       0       0       0       0       0
  65)=  32      27      42       0       0       0      50       0       0       0       0       0       0       0       0       0
  66)=  32      31    1000       0      21     949      50      23      24      27      27      26      50       0       0       0
  67)=  32      32     619       0      21     588      50      23      15      50      27      16      50       0       0       0
  68)=  32      33     253       0      61     131      50      64     122      50       0       0       0       0       0       0
  69)=  32      34     172       0      61     172      50       0       0       0       0       0       0       0       0       0
  70)=  32      41     309       0       0       0      50       0       0       0       0       0       0       0       0       0
  71)=  32      43    1139       0      31     967      50      33     172      50       0       0       0       0       0       0
  72)=  32      44     619       0      32     619      50       0       0       0       0       0       0       0       0       0
  73)=  32      51    2004       0       0       0      50       0       0       0       0       0       0       0       0       0
  74)=  32      52     122       0       0       0      50       0       0       0       0       0       0       0       0       0
  75)=  32      53     827       0      41     309      50      43     518      50       0       0       0       0       0       0
  76)=  32      61     841       0       0       0      50       0       0       0       0       0       0       0       0       0
  77)=  32      63    1761       0      51    1724      50      53      37      50       0       0       0       0       0       0
  78)=  32      64     122       0      52     122      50       0       0       0       0       0       0       0       0       0
  79)=  32      71    2299       0      61     538      50      63    1761      50       0       0       0       0       0       0
 
                        LINK CARDS : FLARE SATURATION FLOW DATA
                        ..LANE  1..     ..LANE  2..     ..LANE  3..
        CARD   LINK   SAT.     CAPAC  SAT.     CAPAC  SAT.     CAPAC
        TYPE    NO.   FLOW      VEH.  FLOW      VEH.  FLOW      VEH.
  80)=  33      31    1750      18       0       0       0       0
  81)=  33      41    1750       2       0       0       0       0
  82)=  33      51    1750      18       0       0       0       0
  83)=  33      53    1650       3    1650       3       0       0
  84)=  33      61    1750       6       0       0       0       0
 
                                                  LINK DATA:  QUEUE CONSTRAINTS
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 CARD   CARD   LINK    LIMIT   QUEUE   LINK    LIMIT   QUEUE   LINK    LIMIT   QUEUE   LINK    LIMIT   QUEUE   LINK    LIMIT   QUEUE
  NO.   TYPE    NO.    QUEUE  WEIGHT    NO.    QUEUE  WEIGHT    NO.    QUEUE  WEIGHT    NO.    QUEUE  WEIGHT    NO.    QUEUE  WEIGHT
  85)=  38      15      43    1000      22       8    1000      43       4    1000      53       9    1000      63       4    1000
 
 LINK    21 IS MULTIPLYING UPSTREAM FLOW ON ENTRY 3 BY  257 PER CENT
 
 *****END OF SUBROUTINE TINPUT****
 
 
     100 SECOND CYCLE 100 STEPS
 
 INITIAL SETTINGS
  - (SECONDS)
 
   NODE   NUMBER   STAGE   STAGE   STAGE   STAGE   STAGE  STAGE   STAGE   STAGE   STAGE   STAGE
    NO   OF STAGES   1       2       3       4       5       6       7       8       9      10
 
     1       3       0      68      83
     2       3       0      66      81
     3       4       0      42      63      88
     4       4       0      14      45      64
     5       4       0      43      62      87
     6       4       0      15      40      65
 
  LINK    FLOW   SAT   DEGREE  MEAN TIMES  -------DELAY--------   ----STOPS----   ----QUEUE----  PERFORMANCE   EXIT   GREEN TIMES
 NUMBER   INTO   FLOW    OF     PER PCU    UNIFORM RANDOM+ COST    MEAN   COST    MEAN             INDEX.      NODE   START  START
          LINK          SAT    CRUISE              OVERSAT  OF    STOPS    OF     MAX.  AVERAGE  WEIGHTED SUM            END     END
                                    DELAY  (U+R+O=MEAN Q) DELAY    /PCU   STOPS          EXCESS  OF ( ) VALUES         1ST     2ND
        (PCU/H) (PCU/H)  (%)  (SEC) (SEC)    (PCU-H/H)    ($/H)    (%)    ($/H)    (PCU)  (PCU)     ($/H)               (SECONDS)
 
    11    1870   3924     74  14.9  15.7    6.4 +  1.5  ( 44.9)     65  ( 14.7)      37               59.7      1      5  68
    12     180   1888     87  14.9  98.6    2.2 +  2.7  ( 28.0)    142  (  3.1)       8               31.1      1     73  83
    13     189   1790     81  14.9  80.6    2.2 +  2.0  ( 24.0)    128  (  2.9)       7               26.9      1     88   0
    14      96    838     88  14.9 142.1    1.1 +  2.6  ( 21.5)    173  (  2.0)       5               23.5      1     88   0
    15    2261   3944     90  20.7  15.8    5.4 +  4.2  ( 54.7)     36  (  9.9)      24  ( 0.0)*      64.6      1      5  68
    16      77   1925     36  20.7  50.1    0.8 +  0.3  (  6.0)    103  (  1.0)       2                7.0      1     73  83
    17      81   1744     36  14.9  52.5    0.9 +  0.3  (  6.7)    100  (  1.0)       2                7.6      1     88   0
    18      42   1236     26  14.9  54.8    0.5 +  0.2  (  3.6)    101  (  0.5)       1                4.1      1     88   0
    21    1635   3956     54  20.7   3.3    0.7 +  0.6  (  7.3)     11  (  2.1)       6                9.4      2      5  81
    22     179   1842     88  20.7  98.0    1.8 +  3.0  ( 27.6)    149  (  3.2)       8  ( 0.0)*      30.8      2     71  81
    23     145   1100     88  14.9 112.3    1.7 +  2.8  ( 25.7)    153  (  2.7)       7               28.3      2     86   0
    24    2261   3933     93  38.7  29.6   12.3 +  6.0  (104.0)     93  ( 25.3)      61              129.3      2      5  66
    25      78    800     16  38.7  14.4    0.2 +  0.1  (  1.7)     44  (  0.4)       1                2.1      2      5  66
    26      81   1659     33  14.9  49.2    0.9 +  0.2  (  6.2)     97  (  0.9)       2                7.2      2     86   0
    27      42   1467     19  14.9  47.8    0.4 +  0.1  (  3.1)     94  (  0.5)       1                3.6      2     86   0
    31     998   3636f    47  40.9   8.0    1.6 +  0.4  ( 11.8)     54  (  6.5)       9               18.4      3      5  42  68  88
    32     620   2105     50  40.1   9.3    1.0 +  0.5  (  8.6)     57  (  4.3)       6               12.9      3      5  42  68  88
    33     253   2015     50   3.2  27.7    1.4 +  0.5  ( 10.9)     99  (  3.0)       5               13.9      3     47  63  93   0
    34     172   2155     32   3.2  24.3    0.9 +  0.2  (  6.5)     73  (  1.5)       3                8.0      3     47  63  93   0
    41     309   2491f    50  14.9  21.7    1.3 +  0.5  ( 10.4)     86  (  3.2)       4               13.6      4      5  14  50  64
    43    1139   3830     50   2.7   7.8    1.8 +  0.5  ( 13.2)     58  (  8.0)      13  ( 1.5)*      35.8      4     19  45  69   0
    44     620   2105     50   2.7   7.7    0.8 +  0.5  (  7.1)     44  (  3.3)       8     +         10.4      4     19  45  69   0
    51    2004   3657f    91  14.9  20.2    6.0 +  5.0  ( 62.7)     95  ( 23.0)      32               85.6      5      5  43  67  87
    52     122   2105     10  14.9   6.4    0.1 +  0.1  (  1.1)     39  (  0.6)       1                1.7      5      5  43  67  87
    53     826   3815f    90   2.1  38.7    4.6 +  4.2  ( 49.9)    124  ( 12.4)      18  ( 2.5)*      87.3      5     48  62  92   0
    61     841   3241f    81  14.9  25.3    3.7 +  2.1  ( 33.0)     98  (  9.9)      14               42.9      6      5  15  45  65
    63    1760   4030     84   3.2  15.9    4.9 +  2.6  ( 42.8)     93  ( 19.7)      30  ( 9.6)*     158.7      6     20  40  70   0
    64     122   2155     11   3.2   7.0    0.2 +  0.1  (  1.3)     43  (  0.6)       1                1.9      6     20  40  70   0
    71    2298   4170     55   5.5   1.5    0.0 +  0.6  (  3.5)      1  (  0.3)       1                3.8
                 *** f - average saturation flow for flared link ***
 
   TOTAL          TOTAL       MEAN         TOTAL    TOTAL    TOTAL       TOTAL        PENALTY       TOTAL
  DISTANCE         TIME    JOURNEY       UNIFORM   RANDOM+    COST        COST          FOR       PERFORMANCE
 TRAVELLED        SPENT      SPEED         DELAY   OVERSAT     OF          OF          EXCESS       INDEX
                                                    DELAY    DELAY       STOPS         QUEUES
 (PCU-KM/H)     (PCU-H/H)    (KM/H)     (PCU-H/H)(PCU-H/H)   ($/H)       ($/H)         ($/H)        ($/H)
 
   4813.7         206.6       23.3         65.8     44.3    ( 627.8) + (  166.6)  +  ( 135.7)   =     930.1      TOTALS
 
 ************************************************************************************************************************************
                                   CRUISE               DELAY               STOPS              TOTALS
                               LITRES PER HOUR     LITRES PER HOUR     LITRES PER HOUR     LITRES PER HOUR
 
 FUEL CONSUMPTION PREDICTIONS       258.7         +     126.7         +     219.3         =     604.7
 
 NO. OF ENTRIES TO SUBPT  =    1
 NO. OF LINKS RECALCULATED=   29

 
 
     100 SECOND CYCLE 100 STEPS
 
 INTERMEDIATE SETTINGS - INCREMENTS SO FAR :-   15
  - (SECONDS)
 
     1       3       0      68      83
     2       3      85      51      66
     3       4      15      57      78       3
     4       4       0      14      45      64
     5       4      15      58      77       2
     6       4       0      15      40      65
 
   TOTAL          TOTAL       MEAN         TOTAL    TOTAL    TOTAL       TOTAL        PENALTY       TOTAL
  DISTANCE         TIME    JOURNEY       UNIFORM   RANDOM+    COST        COST          FOR       PERFORMANCE
 TRAVELLED        SPENT      SPEED         DELAY   OVERSAT     OF          OF          EXCESS       INDEX
                                                    DELAY    DELAY       STOPS         QUEUES
 (PCU-KM/H)     (PCU-H/H)    (KM/H)     (PCU-H/H)(PCU-H/H)   ($/H)       ($/H)         ($/H)        ($/H)
 
   4813.7         199.3       24.2         58.5     44.3    ( 585.8) + (  148.7)  +  (  60.3)   =     794.7      TOTALS
 
 NO. OF ENTRIES TO SUBPT  =   14
 NO. OF LINKS RECALCULATED=  183
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     100 SECOND CYCLE 100 STEPS
 
 INTERMEDIATE SETTINGS - INCREMENTS SO FAR :-   15  40
  - (SECONDS)
 
     1       3       0      68      83
     2       3      85      51      66
     3       4      55      97      18      43
     4       4       0      14      45      64
     5       4      15      58      77       2
     6       4       0      15      40      65
 
   TOTAL          TOTAL       MEAN         TOTAL    TOTAL    TOTAL       TOTAL        PENALTY       TOTAL
  DISTANCE         TIME    JOURNEY       UNIFORM   RANDOM+    COST        COST          FOR       PERFORMANCE
 TRAVELLED        SPENT      SPEED         DELAY   OVERSAT     OF          OF          EXCESS       INDEX
                                                    DELAY    DELAY       STOPS         QUEUES
 (PCU-KM/H)     (PCU-H/H)    (KM/H)     (PCU-H/H)(PCU-H/H)   ($/H)       ($/H)         ($/H)        ($/H)
 
   4813.7         197.7       24.3         56.9     44.3    ( 577.0) + (  143.0)  +  (  63.2)   =     783.3      TOTALS
 
 NO. OF ENTRIES TO SUBPT  =   13
 NO. OF LINKS RECALCULATED=  170

 
 
     100 SECOND CYCLE 100 STEPS
 
 INTERMEDIATE SETTINGS - INCREMENTS SO FAR :-   15  40  -1
  - (SECONDS)
 
     1       3       0      68      83
     2       3      84      51      66
     3       4      63       2      18      43
     4       4       2      17      50      64
     5       4      16      58      75       1
     6       4       2      16      43      67
 
   TOTAL          TOTAL       MEAN         TOTAL    TOTAL    TOTAL       TOTAL        PENALTY       TOTAL
  DISTANCE         TIME    JOURNEY       UNIFORM   RANDOM+    COST        COST          FOR       PERFORMANCE
 TRAVELLED        SPENT      SPEED         DELAY   OVERSAT     OF          OF          EXCESS       INDEX
                                                    DELAY    DELAY       STOPS         QUEUES
 (PCU-KM/H)     (PCU-H/H)    (KM/H)     (PCU-H/H)(PCU-H/H)   ($/H)       ($/H)         ($/H)        ($/H)
 
   4813.7         194.3       24.8         53.2     44.6    ( 557.6) + (  136.4)  +  (  34.9)   =     728.8      TOTALS
 
 NO. OF ENTRIES TO SUBPT  =   74
 NO. OF LINKS RECALCULATED=  599

 
 
     100 SECOND CYCLE 100 STEPS
 
 INTERMEDIATE SETTINGS - INCREMENTS SO FAR :-   15  40  -1  15
  - (SECONDS)
 
     1       3       0      68      83
     2       3      84      51      66
     3       4      63       2      18      43
     4       4       2      17      50      64
     5       4      16      58      75       1
     6       4       2      16      43      67
 
   TOTAL          TOTAL       MEAN         TOTAL    TOTAL    TOTAL       TOTAL        PENALTY       TOTAL
  DISTANCE         TIME    JOURNEY       UNIFORM   RANDOM+    COST        COST          FOR       PERFORMANCE
 TRAVELLED        SPENT      SPEED         DELAY   OVERSAT     OF          OF          EXCESS       INDEX
                                                    DELAY    DELAY       STOPS         QUEUES
 (PCU-KM/H)     (PCU-H/H)    (KM/H)     (PCU-H/H)(PCU-H/H)   ($/H)       ($/H)         ($/H)        ($/H)
 
   4813.7         194.3       24.8         53.2     44.6    ( 557.6) + (  136.4)  +  (  34.9)   =     728.8      TOTALS
 
 NO. OF ENTRIES TO SUBPT  =   13
 NO. OF LINKS RECALCULATED=  177

 
 
     100 SECOND CYCLE 100 STEPS
 
 INTERMEDIATE SETTINGS - INCREMENTS SO FAR :-   15  40  -1  15  40
  - (SECONDS)
 
     1       3       0      68      83
     2       3      84      51      66
     3       4      63       2      18      43
     4       4       2      17      50      64
     5       4      16      58      75       1
     6       4       2      16      43      67
 
   TOTAL          TOTAL       MEAN         TOTAL    TOTAL    TOTAL       TOTAL        PENALTY       TOTAL
  DISTANCE         TIME    JOURNEY       UNIFORM   RANDOM+    COST        COST          FOR       PERFORMANCE
 TRAVELLED        SPENT      SPEED         DELAY   OVERSAT     OF          OF          EXCESS       INDEX
                                                    DELAY    DELAY       STOPS         QUEUES
 (PCU-KM/H)     (PCU-H/H)    (KM/H)     (PCU-H/H)(PCU-H/H)   ($/H)       ($/H)         ($/H)        ($/H)
 
   4813.7         194.3       24.8         53.2     44.6    ( 557.6) + (  136.4)  +  (  34.9)   =     728.8      TOTALS
 
 NO. OF ENTRIES TO SUBPT  =   13
 NO. OF LINKS RECALCULATED=  196

 
 
     100 SECOND CYCLE 100 STEPS
 
 INTERMEDIATE SETTINGS - INCREMENTS SO FAR :-   15  40  -1  15  40   1
  - (SECONDS)
 
     1       3      99      67      82
     2       3      84      51      66
     3       4      63       2      18      43
     4       4       2      17      50      64
     5       4      15      57      74       0
     6       4       4      18      45      69
 
   TOTAL          TOTAL       MEAN         TOTAL    TOTAL    TOTAL       TOTAL        PENALTY       TOTAL
  DISTANCE         TIME    JOURNEY       UNIFORM   RANDOM+    COST        COST          FOR       PERFORMANCE
 TRAVELLED        SPENT      SPEED         DELAY   OVERSAT     OF          OF          EXCESS       INDEX
                                                    DELAY    DELAY       STOPS         QUEUES
 (PCU-KM/H)     (PCU-H/H)    (KM/H)     (PCU-H/H)(PCU-H/H)   ($/H)       ($/H)         ($/H)        ($/H)
 
   4813.7         194.2       24.8         53.1     44.6    ( 556.8) + (  135.4)  +  (  25.8)   =     718.0      TOTALS
 
 NO. OF ENTRIES TO SUBPT  =   16
 NO. OF LINKS RECALCULATED=  213




