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Figure 2-1 GLTM Structure 

The GLTM provides detailed coverage of the Lincoln urban area including North Hykeham and 
Waddington. The highway model simulation area, referred to by WebTAG as the Fully Modelled 
Area (FMA) is defined by approximately a 10km cordon around the A46 and under-construction 
LEB. Speed flow curves are applied in the buffer area which extends to the towns of Gainsborough, 
Newark, Sleaford and Market Rasen. 

The base year highway network coverage is illustrated in Figures 2-2 and 2-3. The images illustrate 
the extent of the FMA and the network coverage in the external area. 

There are 733 zones in the base model with roughly 490 in the FMA. 
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Figure 2-2 FMA Network Coverage – Lincoln Urban Area 
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Figure 2-3 FMA Network Coverage – Wider Area 
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Site Current Status Uncertainty Assumption 

SWQ 
Linked to the delivery of the NHRR in the Local 
Plan. The dependent development test is the 
only recent forecasting work to be undertaken. 

Full development classified as RF. 

(Dependent development test to be 
undertaken as part of the economic 
appraisal). 

WGC 

Forecasting completed by WSP in December 
2017. Scenario for full development delivered by 
2036. Outputs were provided to developer 
consultant to feed into TA. 

Full development classified as MTL. 

Figure 4-1 SUE Locations 
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Name Description Uncertainty Comment 

Lincoln Transport Hub Construction of a new Lincoln Transport 
Hub which includes changes to the highway 
alignment and accesses. 

NC Completed. Opened 
January 2018. 

Wragby Road 
Improvements 

Lengthening and widening of both Wragby 
Road and Wolsey Road. 

NC Completed in 
September 2018. 

A46 Dunholme / 
Welton Roundabout 

New three-armed roundabout replacing the 
current T-junction. 

MTL Planning permission 
granted. Expected 
completion 2020. 

A46 Riseholme and 
Nettleham 
Roundabouts 

Enlarging both roundabouts to incorporate 
additional lanes and constructing a dual 
carriageway between the junctions. 

H 

A46 / A57 
Roundabout 

Option testing for changes to junction layout 
and design. 

RF 

NEQ Supporting 
Network 

Network changes to support Phase 1 
development access. 

MTL 

Network changes to support Phase 2 
development access. 

RF 

SEQ Supporting 
Network 

Network changes to support development. MTL 

SWQ Supporting 
Network 

Network changes to support development. RF 

WGC Supporting 
Network 

Network changes to support development 
including A46 Link Road 

MTL 

Lincolnshire Coastal 
Highway 

Corridor study based around current coastal 
highway as a strategic route between A1, 
Lincoln and the coast 

H 

Fixed Speed Area 

Grantham Southern 
Relief Road 

3.5km relief road to link to A52 at Somerby 
Hill to the A1. 

NC Phase 1 complete; 
Phase 2 construction 
to begin early 2018 
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Figure 5-1 Reference Case Demand Methodology 

5.2 BACKGROUND GROWTH 
WebTAG M4 defines a background assumption to be “an assumed change between the base year 
and the forecast year that is assumed to happen independent of the scheme.” 

Background demand changes occur due to various factors including demographic changes, GDP 
and fuel prices. 

5.2.1 NATIONAL TRIP END MODEL 
In line with WebTAG guidance the impact of changes to demographic data are accounted for by 
applying data from the DfT’s National Trip End Model (NTEM) dataset. 

Forecast trip ends were extracted from the NTEM version 7.2 to derive background car trip end 
growth factors for each demand segment. They consisted of origin and destination factors by mode 
(car driver, bus, rail), by time period (am peak, inter peak, pm peak) and by trip purpose (business, 
commuting, other). 

The growth factors were applied at MSOA level, as the lowest spatial geography defined in NTEM, 
for zones within the FMA and aggregated to higher geographies corresponding to the zone 
definitions in the external areas. 

A summary of factors for the three districts which encompass the FMA are given in Table 5-1. These 
provide a high-level indication of the level of growth applied to the demand for each mode in the 
forecast matrix development including the trends for mode split in the forecast years. 
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The factors were applied at Government Region level. Table 5-2 summarises the values for the East 
Midlands and a complete table is provided in Appendix C. 

Table 5-2 Goods Vehicle Growth – East Midlands 

Mode Region 2016 2026 2041 

LGV EM 1.00 1.15 1.38 

HGV EM 1.00 0.99 1.02 

5.3 DEVELOPMENT TRIP GENERATION 
Development trip generation was obtained from a Transport Assessment where available. This 
included two of the SUEs (WGC and SEQ) and so incorporates the most recent planning 
assumptions for their mixed land use. 

Local trip rates by land use had been derived from the TRICS database and agreed with LCC for 
application on recent local studies. These were applied where no Transport Assessment was 
available. 

The car trip rates derived for local development testing are listed in Table 5-3. The units are per 
dwelling for residential land use and per 100 square metres of Gross Floor Area for employment 
land use. 

Tables 5-4 and 5-5 summarise the development trip generation by year for the SUEs and other 
development sites combined. Appendix A tabulates the trip generation for each development site 
individually. 
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Table 5-3 Local Development Trip Rates 

Period Land Use 
Car LGV HGV 

O D O D O D 

AM 
Peak 
Hour 

Residential - Houses 0.334 0.106 0.022 0.021 0.000 0.000 

Residential - Mixed 0.266 0.116 0.013 0.017 0.000 0.004 

Residential - Flats 0.166 0.062 0.010 0.006 0.003 0.003 

Employment - Business 0.137 1.435 0.047 0.074 0.003 0.006 

Employment - Industrial 0.053 0.252 0.087 0.072 0.013 0.003 

Employment - Mixed 0.094 0.826 0.068 0.073 0.008 0.004 

Inter 
Peak 

Period 

Residential - Houses 0.133 0.134 0.020 0.018 0.001 0.001 

Residential - Mixed 0.133 0.147 0.019 0.020 0.002 0.003 

Residential - Flats 0.080 0.079 0.016 0.017 0.002 0.002 

Employment - Business 0.273 0.224 0.052 0.055 0.005 0.004 

Employment - Industrial 0.090 0.076 0.052 0.052 0.010 0.009 

Employment - Mixed 0.179 0.148 0.052 0.053 0.007 0.006 

PM 
Peak 
Hour 

Residential - Houses 0.137 0.270 0.009 0.028 0.000 0.000 

Residential - Mixed 0.189 0.270 0.021 0.030 0.000 0.000 

Residential - Flats 0.130 0.221 0.006 0.010 0.000 0.000 

Employment - Business 1.070 0.103 0.029 0.011 0.003 0.002 

Employment - Industrial 0.291 0.037 0.034 0.014 0.003 0.000 

Employment - Mixed 0.669 0.069 0.032 0.013 0.003 0.001 

Table 5-4 Development Trip Generation 2026 

Development 
AM Peak Inter Peak PM Peak 

O D O D O D 

North East Quadrant 134 48 58 57 55 112 

South East Quadrant 443 177 191 204 238 397 

Western Growth Corridor 625 289 298 313 367 493 

Other Development Sites 1,393 734 660 657 787 1,191 

Total 2,595 1,248 1,207 1,231 1,447 2,193 
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Table 5-6 Base Year Demand Summary (persons) 

Mode Format Purpose AM Period Inter-Peak PM Period Off-Peak 24-hour 

H
ig

hw
ay

s 

PA 

HBW (fromHome) 133,733 49,197 32,971 46,438 262,339 

HBW (returnHome) 25,518 61,929 128,547 35,367 251,360 

HBW (total) 159,251 111,126 161,518 81,805 513,699 

HBEB (fromHome) 42,337 17,207 9,020 16,449 85,013 

HBEB (returnHome) 7,880 23,640 20,482 12,086 64,088 

HBEB (total) 50,218 40,847 29,502 28,535 149,102 

HBO (fromHome) 143,309 227,221 90,532 93,873 554,936 

HBO (returnHome) 47,605 266,283 151,285 92,538 557,711 

HBO (total) 190,915 493,504 241,817 186,411 1,112,647 

OD 
NHBEB 22,332 73,300 14,094 9,823 119,550 

NHBO 48,210 220,859 86,729 38,599 394,397 

Total 470,926 939,636 533,659 345,174 2,289,394 

Pu
bl

ic
 T

ra
ns

po
rt 

(B
us

 +
 R

ai
l)

PA 

HBW (fromHome) 2,467 666 615 493 4,240 

HBW (returnHome) 441 1,148 1,824 367 3,779 

HBW (total) 2,908 1,814 2,438 859 8,020 

HBEB (fromHome) 321 320 121 112 874 

HBEB (returnHome) 83 392 228 62 764 

HBEB (total) 404 712 349 174 1,639 

HBO (fromHome) 1,512 2,608 453 486 5,059 

HBO (returnHome) 136 3,193 946 572 4,847 

HBO (total) 1,648 5,801 1,399 1,059 9,906 

OD 
NHBEB 185 707 174 132 1,198 

NHBO 346 1,863 851 373 3,433 

Total 5,492 10,896 5,211 2,597 24,196 
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Table 5-7 Reference Case Demand Summary 2026 (persons) 

Mode Format Purpose AM Period Inter-Peak PM Period Off-Peak 24-hour 

H
ig

hw
ay

s 

PA 

HBW (fromHome) 142,997 51,922 34,974 49,419 279,312 

HBW (returnHome) 27,258 65,317 136,579 37,531 266,686 

HBW (total) 170,255 117,240 171,553 86,951 545,998 

HBEB (fromHome) 45,629 18,464 9,689 17,717 91,499 

HBEB (returnHome) 8,455 25,393 22,027 12,962 68,837 

HBEB (total) 54,084 43,856 31,716 30,679 160,335 

HBO (fromHome) 158,444 251,982 99,047 103,886 613,360 

HBO (returnHome) 52,454 295,670 165,899 102,218 616,240 

HBO (total) 210,898 547,652 264,947 206,104 1,229,600 

OD 
NHBEB 24,048 78,499 15,111 10,516 128,174 

NHBO 53,267 245,390 95,142 42,515 436,314 

Total 512,551 1,032,636 578,468 376,764 2,500,420 

Pu
bl

ic
 T

ra
ns

po
rt 

(B
us

 +
 R

ai
l)

PA 

HBW (fromHome) 2,457 670 628 494 4,249 

HBW (returnHome) 452 1,071 1,764 351 3,637 

HBW (total) 2,909 1,741 2,391 845 7,886 

HBEB (fromHome) 323 326 121 114 884 

HBEB (returnHome) 77 391 228 61 757 

HBEB (total) 400 717 350 175 1,641 

HBO (fromHome) 1,508 2,630 458 488 5,084 

HBO (returnHome) 134 3,219 974 581 4,908 

HBO (total) 1,643 5,849 1,432 1,069 9,992 

OD 
NHBEB 185 721 176 133 1,215 

NHBO 348 1,884 877 377 3,486 

Total 5,485 10,912 5,225 2,598 24,220 
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Table 5-8 Reference Case Demand Summary 2041 (persons) 
Mode Format Purpose AM Peak Inter-Peak PM Peak Off-Peak 24-hour 

H
ig

hw
ay

s 

PA 

HBW (fromHome) 154,350 55,591 37,657 53,184 300,781 

HBW (returnHome) 29,551 69,808 146,575 40,301 286,236 

HBW (total) 183,902 125,399 184,232 93,485 587,017 

HBEB (fromHome) 49,675 20,007 10,519 19,265 99,466 

HBEB (returnHome) 9,185 27,525 23,931 14,065 74,704 

HBEB (total) 58,860 47,532 34,450 33,329 174,171 

HBO (fromHome) 177,227 282,170 109,979 116,206 685,582 

HBO (returnHome) 58,601 331,427 184,441 114,224 688,694 

HBO (total) 235,828 613,597 294,420 230,430 1,374,275 

OD 
NHBEB 26,129 85,052 16,363 11,367 138,910 

NHBO 59,374 274,714 105,421 47,212 486,721 

Total 564,092 1,146,294 634,886 415,823 2,761,094 

Pu
bl

ic
 T

ra
ns

po
rt 

(B
us

 +
 R

ai
l)

PA 

HBW (fromHome) 2,486 689 641 503 4,319 

HBW (returnHome) 455 1,021 1,749 341 3,566 

HBW (total) 2,941 1,710 2,390 845 7,885 

HBEB (fromHome) 332 337 124 117 909 

HBEB (returnHome) 74 398 234 61 767 

HBEB (total) 406 734 358 179 1,676 

HBO (fromHome) 1,567 2,716 479 506 5,267 

HBO (returnHome) 141 3,321 1,033 604 5,098 

HBO (total) 1,707 6,036 1,512 1,110 10,365 

OD 
NHBEB 189 745 181 136 1,251 

NHBO 369 1,957 932 393 3,651 

Total 5,612 11,182 5,372 2,662 24,828 

5.6 ALTERNATIVE GROWTH SCENARIO DEMAND 
Modelling alternative growth scenarios includes consideration of both national and local uncertainty. 
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6.6 FORECAST YEAR ASSIGNMENT GENERALISED COST PARAMETERS 
Forecast year generalised cost parameters were derived from data in the DfT’s WebTAG Databook 
(May 20182). The generalised cost parameters for each forecast year and time period are listed in 
Table 6-2. 

Toll charges in the base year highway buffer networks have been adjusted to forecast years using 
the GDP deflator values from the WebTAG Databook. The values are listed in Table 6-3. 

The public transport assignment values of time were also derived from the WebTAG Databook. 
These are listed in Table 6-4. The value of time for bus and rail differs for business since this is 
defined as ‘working time’ with the higher value for rail attributed to the higher average trip length 
(and travel time) compared to bus which is typically focussed on more local trips. 

The public transport fares were similarly uplifted by the GDP deflator. The values are listed in Table 
6-5. 

Table 6-2 Highway Generalised Cost Parameters 

Year User Class 
PPM PPK 

AM IP PM AM IP PM 

2016 

Business 30.10 30.84 30.53 12.30 12.30 12.30 

Commuting 20.18 20.51 20.25 5.80 5.80 5.80 

Other 13.92 14.83 14.58 5.80 5.80 5.80 

LGV 21.27 21.27 21.27 13.32 13.32 13.32 

HGV 49.67 49.67 49.67 37.76 37.76 37.76 

2026 

Business 33.60 34.43 34.08 11.90 11.90 11.90 

Commuting 22.53 22.90 22.61 5.55 5.55 5.55 

Other 15.55 16.56 16.28 5.55 5.55 5.55 

LGV 23.75 23.75 23.75 13.65 13.65 13.65 

HGV 55.45 55.45 55.45 51.62 51.62 51.62 

2041 

Business 44.50 45.60 45.14 11.14 11.14 11.14 

Commuting 29.84 30.33 29.95 5.23 5.23 5.23 

Other 20.59 21.93 21.56 5.23 5.23 5.23 

LGV 31.45 31.45 31.45 13.19 13.19 13.19 

HGV 73.44 73.44 73.44 55.98 55.98 55.98 

2 Full version reference “June 2018 v1.10.1” which was a ‘correction to original May 2018 release’ 
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Table 6-3 Highway Modelled Toll Charges 

Year Route Business Commute Other LGV HGV 

2016 

Humber Bridge 116 138 138 118 707 

Dunham Bridge 31 37 37 47 77 

M6 Toll 425 505 505 869 849 

2026 

Humber Bridge 138 165 165 142 844 

Dunham Bridge 37 44 44 57 92 

M6 Toll 507 604 604 1038 1015 

2041 

Humber Bridge 192 228 228 196 1170 

Dunham Bridge 51 61 61 78 128 

M6 Toll 703 837 837 1438 1406 

*toll costs in pence, 2010 prices, perceived costs 

Table 6-4 Public Transport Generalised Cost Parameters 

Year User Class Bus – PPM Rail – PPM 

Business 17.95 52.25 

2016 Commuting 17.82 17.82 

Other 8.14 8.14 

Business 20.04 58.33 

2026 Commuting 19.90 19.90 

Other 9.08 9.08 

Business 26.54 77.25 

2041 Commuting 26.35 26.35 

Other 12.03 12.03 

Table 6-5 Public Transport Fare Increases 

PT Fares 2016 2026 2041 

Growth Factor 1.00 1.21 1.67 

*relative to 2016 base with 2010 price base 
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Figure 7-2 Demand Model Area of Influence 

7.3 VARIABLE DEMAND MODEL CONVERGENCE 
Convergence of the variable demand model is defined by the %GAP, in this context referring to the 
demand/supply gap. This is in line with WebTAG M2 guidance and formulation. It measures how far 
the current flow is from the equilibrium point and would therefore be zero in a perfect model. 

The GLVDM criteria is set that the %GAP for highway demand and for total demand must be below 
0.05% which is tighter than the suggested value of 0.1% in WebTAG M2. 

All VDM forecasts achieve the pre-specified convergence criteria of 0.05%. 

Table 7-1 summarises the variable demand model convergence statistics for the Core Scenario 
runs. It is observed that the 2041 forecasts took more loops than 2026 which is to be expected given 
the greater travel demand in the later forecast year. 
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Table 7-2 Variable Demand Forecast Daily Summary by Mode (persons) 

Mode Year Ref C DM DS DM - Ref C DS - DM 

2016 2,289,394 

Highway 2026 2,500,420 2,501,569 2,501,687 1,149 117 

2041 2,761,094 2,763,444 2,763,566 2,350 122 

2016 24,196 

PT 2026 24,220 23,071 22,954 -1,149 -117 

2041 24,828 22,477 22,356 -2,350 -122 

Table 7-3 VDM Impact (DM – Ref C) by Purpose and Period 2026 (persons) 

Highway AM IP PM OP Total 

Business -64 128 22 0 87 

Commute 155 -97 192 54 304 

Other -166 415 327 182 758 

Total -75 446 541 236 1,149 

Table 7-4 VDM Impact (DS – DM) by Purpose and Period 2026 (persons) 

Highway AM IP PM OP Total 

Business 9 0 -4 1 7 

Commute 41 12 -1 12 64 

Other 22 -124 129 20 47 

Total 72 -112 124 33 117 
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Table 7-5 Do Minimum Demand Summary 2026 (persons) 

Mode Format Purpose AM Peak Inter-Peak PM Peak Off-Peak 24-hour 

H
ig

hw
ay

s 

PA 

HBW (fromHome) 143,217 51,863 34,892 49,457 279,428 

HBW (returnHome) 27,193 65,279 136,853 37,548 266,873 

HBW (total) 170,410 117,142 171,745 87,005 546,301 

HBEB (fromHome) 45,615 18,487 9,677 17,746 91,525 

HBEB (returnHome) 8,397 25,463 22,054 12,927 68,841 

HBEB (total) 54,012 43,950 31,731 30,673 160,365 

HBO (fromHome) 158,664 251,637 98,689 104,119 613,109 

HBO (returnHome) 52,042 296,265 166,500 102,130 616,938 

HBO (total) 210,707 547,902 265,189 206,250 1,230,048 

OD 
NHBEB 24,056 78,534 15,117 10,523 128,230 

NHBO 53,292 245,555 95,227 42,551 436,624 

Total 512,476 1,033,083 579,009 377,001 2,501,569 

Pu
bl

ic
 T

ra
ns

po
rt 

(B
us

 +
 R

ai
l)

PA 

HBW (fromHome) 2,338 642 587 468 4,034 

HBW (returnHome) 422 1,054 1,727 345 3,548 

HBW (total) 2,760 1,696 2,314 813 7,582 

HBEB (fromHome) 316 319 118 111 864 

HBEB (returnHome) 74 385 227 60 747 

HBEB (total) 390 704 345 171 1,611 

HBO (fromHome) 1,483 2,491 423 456 4,853 

HBO (returnHome) 127 3,077 922 565 4,691 

HBO (total) 1,610 5,569 1,345 1,021 9,544 

OD 
NHBEB 177 686 169 126 1,158 

NHBO 323 1,719 793 341 3,175 

Total 5,259 10,374 4,966 2,472 23,071 
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Table 7-6 Do Something Demand Summary 2026 (persons) 

Mode Format Purpose AM Peak Inter-Peak PM Peak Off-Peak 24-hour 

H
ig

hw
ay

s 

PA 

HBW (fromHome) 143,266 51,860 34,871 49,460 279,456 

HBW (returnHome) 27,185 65,295 136,873 37,556 266,909 

HBW (total) 170,451 117,154 171,744 87,016 546,365 

HBEB (fromHome) 45,626 18,484 9,677 17,747 91,534 

HBEB (returnHome) 8,394 25,463 22,050 12,927 68,834 

HBEB (total) 54,020 43,948 31,727 30,674 160,368 

HBO (fromHome) 158,696 251,526 98,677 104,120 613,020 

HBO (returnHome) 52,031 296,245 166,638 102,148 617,062 

HBO (total) 210,727 547,772 265,315 206,269 1,230,082 

OD 
NHBEB 24,057 78,536 15,118 10,523 128,234 

NHBO 53,294 245,562 95,230 42,552 436,637 

Total 512,549 1,032,971 579,133 377,034 2,501,687 

Pu
bl

ic
 T

ra
ns

po
rt 

(B
us

 +
 R

ai
l)

PA 

HBW (fromHome) 2,323 638 585 465 4,010 

HBW (returnHome) 420 1,039 1,708 341 3,508 

HBW (total) 2,743 1,677 2,292 806 7,518 

HBEB (fromHome) 316 318 118 111 863 

HBEB (returnHome) 74 385 227 60 746 

HBEB (total) 390 703 345 171 1,609 

HBO (fromHome) 1,474 2,482 422 454 4,832 

HBO (returnHome) 126 3,069 920 564 4,678 

HBO (total) 1,600 5,551 1,341 1,018 9,510 

OD 
NHBEB 176 684 168 125 1,154 

NHBO 321 1,712 789 340 3,163 

Total 5,230 10,328 4,936 2,460 22,954 
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Table 7-7 Do Minimum Demand Summary 2041 (persons) 

Mode Format Purpose AM Peak Inter-Peak PM Peak Off-Peak 24-hour 

H
ig

hw
ay

s 

PA 

HBW (fromHome) 155,003 55,414 37,415 53,289 301,121 

HBW (returnHome) 29,365 69,705 147,163 40,331 286,563 

HBW (total) 184,368 125,119 184,578 93,620 587,685 

HBEB (fromHome) 49,669 20,062 10,482 19,342 99,555 

HBEB (returnHome) 9,023 27,710 24,004 13,964 74,702 

HBEB (total) 58,693 47,771 34,487 33,306 174,257 

HBO (fromHome) 177,838 281,091 108,997 116,864 684,790 

HBO (returnHome) 57,421 333,223 185,823 113,917 690,384 

HBO (total) 235,259 614,314 294,820 230,781 1,375,174 

OD 
NHBEB 26,151 85,140 16,380 11,384 139,054 

NHBO 59,422 275,008 105,569 47,275 487,274 

Total 563,893 1,147,352 635,834 416,366 2,763,444 

Pu
bl

ic
 T

ra
ns

po
rt 

(B
us

 +
 R

ai
l)

PA 

HBW (fromHome) 2,252 636 570 454 3,912 

HBW (returnHome) 404 962 1,619 321 3,306 

HBW (total) 2,656 1,599 2,189 775 7,217 

HBEB (fromHome) 314 319 117 111 860 

HBEB (returnHome) 69 379 224 59 730 

HBEB (total) 383 697 340 170 1,590 

HBO (fromHome) 1,475 2,455 419 448 4,797 

HBO (returnHome) 128 3,051 921 568 4,669 

HBO (total) 1,603 5,505 1,340 1,017 9,466 

OD 
NHBEB 167 657 164 119 1,107 

NHBO 321 1,663 784 330 3,097 

Total 5,129 10,121 4,818 2,410 22,477 
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Table 7-8 Do Something Demand Summary 2041 (persons) 

Mode Format Purpose AM Peak Inter-Peak PM Peak Off-Peak 24-hour 

H
ig

hw
ay

s 

PA 

HBW (fromHome) 155,064 55,412 37,393 53,296 301,164 

HBW (returnHome) 29,361 69,718 147,165 40,340 286,583 

HBW (total) 184,425 125,130 184,557 93,636 587,748 

HBEB (fromHome) 49,678 20,061 10,483 19,343 99,565 

HBEB (returnHome) 9,020 27,712 23,998 13,964 74,694 

HBEB (total) 58,698 47,773 34,481 33,308 174,259 

HBO (fromHome) 177,863 281,004 108,992 116,874 684,733 

HBO (returnHome) 57,405 333,216 185,927 113,931 690,479 

HBO (total) 235,269 614,220 294,919 230,805 1,375,212 

OD 
NHBEB 26,151 85,142 16,380 11,384 139,059 

NHBO 59,424 275,016 105,572 47,277 487,288 

Total 563,967 1,147,280 635,910 416,409 2,763,566 

Pu
bl

ic
 T

ra
ns

po
rt 

(B
us

 +
 R

ai
l)

PA 

HBW (fromHome) 2,237 632 567 451 3,887 

HBW (returnHome) 402 949 1,599 317 3,267 

HBW (total) 2,639 1,581 2,166 768 7,154 

HBEB (fromHome) 314 318 117 111 859 

HBEB (returnHome) 69 378 223 59 729 

HBEB (total) 383 696 340 169 1,588 

HBO (fromHome) 1,466 2,445 417 447 4,776 

HBO (returnHome) 127 3,040 919 566 4,652 

HBO (total) 1,594 5,484 1,336 1,013 9,427 

OD 
NHBEB 166 654 164 119 1,103 

NHBO 319 1,655 781 328 3,084 

Total 5,101 10,071 4,787 2,397 22,356 
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Figure 7-3 Impacts of VDM Sector System 
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Table 7-9 VDM Highway Impacts by Sector (DS – DM) 2026 AM 
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Table 7-10 VDM Highway Impacts by Sector (DS – DM) 2026 PM 
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Table 8-2 Assignment Convergence Statistics – Do Minimum 2026 
AM Peak Inter Peak PM Peak 

Loop %Flow %Gap Loop %Flow %Gap Loop %Flow %Gap 

20 99.2 0.00033 19 99.4 0.00024 45 99.1 0.00040 

21 99.3 0.00026 20 99.1 0.00014 46 99.4 0.00025 

22 99.4 0.00027 21 99.3 0.00041 47 99.4 0.00057 

23 99.2 0.00023 22 99.1 0.00009 48 99.3 0.00029 

Table 8-3 Assignment Convergence Statistics – Do Something 2026 

AM Peak Inter Peak PM Peak 

Loop %Flow %Gap Loop %Flow %Gap Loop %Flow %Gap 

25 99.1 0.00012 16 99.1 0.00007 28 99.4 0.00049 

26 99.1 0.00019 17 99.2 0.00007 29 99.3 0.00010 

27 99.6 0.00009 18 99.3 0.00007 30 99.1 0.00023 

28 99.5 0.00016 19 99.3 0.00004 31 99.0 0.00019 

Table 8-4 Assignment Convergence Statistics – Do Minimum 2041 

AM Peak Inter Peak PM Peak 

Loop %Flow %Gap Loop %Flow %Gap Loop %Flow %Gap 

54 99.1 0.00087 32 99.5 0.00046 53 99.1 0.00220 

55 99.3 0.00190 33 99.4 0.00011 54 99.0 0.00150 

56 99.1 0.00150 34 99.6 0.00010 55 99.1 0.00220 

57 99.2 0.00150 35 99.7 0.00009 56 99.2 0.00220 

Table 8-5 Assignment Convergence Statistics – Do Something 2041 

AM Peak Inter Peak PM Peak 

Loop %Flow %Gap Loop %Flow %Gap Loop %Flow %Gap 

31 99.0 0.00089 22 99.2 0.00007 58 99.1 0.00061 

32 99.2 0.00088 23 99.5 0.00007 59 99.2 0.00059 

33 99.5 0.00067 24 99.6 0.00005 60 99.1 0.00047 

34 99.5 0.00072 25 99.4 0.00005 61 99.4 0.00240 
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Table 8-7 FMA Network Statistics Core Scenario – Inter Peak 

Simulation Area Network Statistics 2016 
2026 2041 

DM DS DM DS 

Total Assigned Trips (pcus) 167,244 182,746 182,735 203,291 203,289 

Transient Queued Time (pcu-hrs) 1,273 1,343 1,248 1,612 1,506 

Overcapacity Queued Time (pcu-hrs) 3 2 0 31 5 

Total Travel Time (pcu-hrs) 5,686 6,239 6,125 7,284 7,164 

Travel Distance (pcu-kms) 268,776 301,380 309,710 342,083 354,884 

Average Journey Speed (kph) 47.3 48.3 50.6 47.0 49.5 

Table 8-8 FMA Network Statistics Core Scenario – PM Peak 

Simulation Area Network Statistics 2016 
2026 2041 

DM DS DM DS 

Total Assigned Trips (pcus) 230,339 249,414 249,471 274,468 274,503 

Transient Queued Time (pcu-hrs) 1,726 1,816 1,747 2,222 2,161 

Overcapacity Queued Time (pcu-hrs) 53 112 71 287 241 

Total Travel Time (pcu-hrs) 7,617 8,338 8,215 9,765 9,662 

Travel Distance (pcu-kms) 349,419 385,737 398,112 427,172 442,452 

Average Journey Speed (kph) 45.9 46.3 48.5 43.7 45.8 

NORTH HYKEHAM RELIEF ROAD CONFIDENTIAL | WSP 
Project No.: 70038233 | Our Ref No.: 70038233 January 2019 
Lincolnshire County Council Page 54 of 84 



•
•

•

•

•

•



The forecast patterns are similar in 2041, however the impact of LEB for reducing congestion in the 
city centre is less pronounced with more links showing a flow increase due to the greater level of 
demand. A complete set of mapping is provided in Appendix H. 
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Figure 8-2 Flow Difference DM2026 minus Base – AM Peak 
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Figure 8-3 Flow Difference DM2026 minus Base – Inter Peak 
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Figure 8-4 Flow Difference DM2026 minus Base – PM Peak 
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Figure 8-5 Flow Difference DS2026 minus DM2026 – AM Peak 
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Figure 8-6 Flow Difference DS2026 minus DM2026 – Inter Peak 
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Figure 8-7 Flow Difference DS2026 minus DM2026 – PM Peak 
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Figure 8-8 Delay Difference DS2026 minus DM2026 – AM Peak 
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Figure 8-9 Delay Difference DS2026 minus DM2026 – Inter Peak 
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