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JO3B

Methodology for Assessment of Connectivity

Connectivity is assessed according to 3 fundamental criteria:

1. Availability of direct, no change of trains, links between key cities;
2. Achievement of major journey time reductions across network;
3. Achievement of journey times similar to or superior to equivalent road journey.

Direct Links between Key Cities - see Figure JO3C

For the existing network, and for the proposed H52 and HSUK interventions (and all subsidiary
projects), all possible journeys (153 journeys for an 18-centre network) are categorised by
the number of changes required, and are scored as follows:

e 3 points for a direct journey - either existing or through the proposed intervention;
e 1 point for a journey requiring a single change of trains;
e 0 points for a journey requiring 2 or more changes.

Journey Times between Key Cities - see Figures JO3D1 & JO3D2
Journey times are derived as follows:

e For existing journeys: from national rail website (www.nationalrail.co.uk);

e For HS2 and subsidiary projects (i.e. Northern Powerhouse Rail & Midlands Rail Hub):
either from official publicity or from HSUK assessment of proposed HS2 (et al) routes;

e For HSUK and subsidiary projects (i.e. TartanTrax, Network North & Midland Ring):
from HSUK assessments of proposed HSUK routes, using bespoke software validated
against HS2 proposed routes and claimed journey times.

Journey times are adjusted to allow for change of trains (20 minutes added for each change)
and for frequency of service (30 minutes added for 2-hourly services, 1 hour for 3-hourly etc).

Comparison with Equivalent Road Journey - see Figure JO3E

Journey times by road are obtained from Google Maps which automatically selects the
quickest available route. These are measured between central railway stations in the origin
and destination cities.

Results of Connectivity Assessment

Criteria |Case North

. Existing Network 321 o/0 459 (70%)
Direct
Connectivity |HS2/NPR 347 o/0 459 (76%)
(Figure JO3C)

HSUK/Network North

431 o/0 459 (94%)

HS2/NPR 17% ave. JTR
Journey Time |NPR Compliance with
Reductions TfN journey time targets 3 out of 14
(Figure JO3D1 | ok k h 0
& 10302) SU Nétwor .Nort 44% ave. JTR
NN Compliance with 12 out of 14

TfN journey time targets

Road Journey
Comparisons
(Figure JO3E)

Existing Network

14 mins SLOWER

HS2/NPR

2 mins FASTER

HSUK/Network North

28 mins FASTER



http://www.nationalrail.co.uk/

JO3C

STJcw ] cH | sk [Man] ma]wal PR] LI JON|SH]|HD [ BD| Ls | HU| Yo oL | NE
Stoke Direct existing journeys| 85 3  255] ST
Crewe 1 change required| 66 1 66 | cW
Chester 2 changes required| 2 0 0 | CH
Stockport Aggregate Connectivity Score 321 | SK
MAN Airport £ Max possible 459 | MAN
Manchester %age BUER MA
Warrington A WA
Preston PR PR
Liverpool LI
Doncaster D DN
Sheffield SH
Huddersfield D HD
Bradford BD BD
Leeds LS
Hull HU
York 0 YO
Darlington D DL
Newcastle NE
ST |CW | CH SK |MAN| MA | WA | PR LI DN | SH | HD | BD | LS | HU| YO | DL | NE

Existing Connectivity Score : 321 out of 459 possible = 70%

HS2/NPR ST |cw ] cH | sk [MaN] ma fwalpPR| Li [ON]sH]HD]BD] LS| HU| Yo DL | NE
Direct HS2/NPR journeysjili 3 150 | ST
Crewe Direct existing journeys| 47 3 141 | CW
Chester 1 change required| 56 1 56 | CH
2 changes required| 0 0 0 | SK
MAN Airport Aggregate Connectivity Score 347 | MAN
Manchester Max possible 459 | MA
Warrington Yage W WA
Preston
Liverpool
Doncaster
Sheffield
Huddersfield
Bradford
Leeds
Hull
York
Darlington
Newcastle

ST

HS2/NPR/MRH Connectivity : 347 out of 459 possible = 76%

HSUK/NN cwW | cH] sk [man] ma]lwal PR LI JDN]SH|HD]BD| LS JHU] Yo| pL | NE

Direct HSUK/NN journeys 5 3 384 sT

Direct existing journeys| 11 3 33 | Ccw

Chester 1 change required| 14 1 14 | cH
Stockport 2 changes required| 0 0 0 | sK

MAN Airport
Manchester

Aggregate Connectivity Score 431 | MAN
Max possible 459 | MA

%age sl WA

Preston PR
Liverpool LI
Doncaster DN
Sheffield SH
Huddersfield HD

Bradford

Darlington
Newcastle

HSUK/NN/MR Connectivity : 431 out of 459 possible = 94%



JO3D1

PR ST fcw ] cH | sk [MAN] MmA | wA] PR] LI JON] SH | HD ] BD ]| Ls JHU] YO ] DL | NE
Stoke 1.00] 1.00] 1.00]1.00] 1.00] 1.00] 1.00] 1.00] 1.16] 1.10] 1.00] 1.92] 1.25]| 1.27] 1.23] 1.36| 1.31] ST
Crewe 1.00 1.00] 1.00] 1.00] 1.00] 1.00] 1.00] 1.00] 1.24] 1.13] 1.00] 2.00] 1.22] 1.37] 1.21] 1.38] 1.31] CW
Chester 1.00 | 1.00 1.00] 1.00] 1.00] 1.00] 1.00] 1.00] 1.14] 1.05] 1.00] 1.00] 1.00] 1.27] 1.00] 1.00] 1.00] CH
Stockport | 1.00] 1.00] 1.00 1.00| 1.00] 1.00] 1.00]1.00]1.21]1.28] 1.00] 1.68] 1.31] 1.27] 1.32] 1.32] 1.27] SK

MAN Airport | 1.00] 1.00] 1.00 1.00 ¥} 1.00] 1.26| 1.00| 1.08] 1.00] 1.00] 1.00| 1.00| 1.00| 1.37] 1.00| 1.20| 1.31 | MAN
Manchester ] 1.00[ 1.00] 1.00[ 1.00] 1.00 JIYM 1.44| 1.00] 1.00] 1.16] 1.19] 1.00] 2.81] 1.70] 1.41] 1.51] 1.41] 1.32] MA
Warrington | 1.00] 1.00| 1.00] 1.00 | 1.26| 1.44 JRT7W 1.00 [ 1.53]| 1.06 [ 1.00] 1.00( 2.21] 2.27[ 1.95[ 2.17] 1.91[ 1.75] WA
Preston 1.00[ 1.00{ 1.00f 1.00{ 1.00{ 1.00| 1.00 I3 1.00] 1.09] 1.09] 1.00] 1.00] 1.00] 1.18] 1.14] 1.32] 1.07] PR
Liverpool | 1.00 1.00 1.00| 1.00| 1.08| 1.00 1.00 1.16]1.00[100[225[1.23]158[1.24]1.24][1.22] UL
Doncaster | 1.16 | 1.24] 1.14 | 1.21] 1.00] 1.16] 1.06| 1.09] 1.16 JJbI'M 1.00] 1.00] 1.00] 1.00] 1.00] 1.00] 1.00] 1.00]| DN
Sheffield | 1.10] 1.13] 1.05] 1.28] 1.00] 1.19] 1.00| 1.09] 1.00] 1.00 1.00] 1.19[ 1.03]| 1.00 1.00] 1.00{ 1.00] SH
Huddersfield ] 1.00] 1.00 1.00] 1.00| 1.00] 1.00] 1.00| 1.00] 1.00| 1.00| 1.00 "M 1.00 | 1.00] 1.00| 1.00] 1.00| 1.00] HD
Bradford N 1.00 1.00 JEX: 1.00 JP¥EN 1.00 [ 1.19 1.00 I 2.71 [ 1.95[ 2.00{ 1.86 | 1.57] BD
Leeds 1.25]1.22] 1.00] 1.31] 1.00 1.00 | 1.23] 1.00] 1.03] 1.00 115[1.21[1.11]1.08] LS
Hull 1.27]1.37]1.27]1.27]1.37] 1.41 1.18 1.00] 1.00] 1.00 1.15 1.00| 1.00] 1.00] HU
York 1.23]1.21] 1.00]1.32] 1.00 1.14 [ 1.24] 1.00 [ 1.00 [ 1.00 XN 1.21 1.00 JR{eM 1.00| 1.00] YO
Darlington | 1.36] 1.38] 1.00| 1.32] 1.20| 1.41 1.32] 1.24] 1.00] 1.00] 1.00 1.11] 1.00| 1.00 VNN 1.00] DL
Newcastle | 1.31] 1.31] 1.00] 1.27] 1.31] 1.32 1.07 | 1.22] 1.00] 1.00] 1.00 1.08 1.00 1.00[ 1.00 NE
ST fcw ] cH | sk [maN]f maJwa] PR] LI JON] SH | HD]BD ]| LS| HU] YO DL | NE
| 1.20 1.15[1.17[ 1.03[ 1.16] 1.07| 1.29] 1.44] 1.05] 1.21] 1.07] 1.06] 1.00 1.31]1.28] 1.24] 1.24] 1.19
Global Average Average Average
HS2/NPR Average Acceleration Factor = 1.21
Equivalent to Average Journey Time Reduction = 17%
sT|cw | cH| sk [man] ma |l wa] PR] Li [ DN]sH | HD | BD] Ls | Hu| vyo] oL | nE
Stoke 2.67|284|1.16]|2.78|1.25(4.01]|2.36|2.48|1.34|1.87|1.18|1.90| 196 1.56| 1.87| 1.20| 1.89| ST
Crewe 1.03/1.20/1.80]|1.30f1.16[1.10| 1.21[1.43] 1.23| 1.19] 3.05| 1.63[1.92]| 1.59[ 1.71 | 1.69] CW
Chester Ty 103 1.91)2.40[2.36[2.02[1.00[1.00[1.56[2.16|154[1.19[2.49[1.71| 2.49| 2.13| 1.93] cH
Stockport | 1.16[ 1.20 487]1.05]1.28[1.89]1.89[159]1.58] 2.44] 2.15]|3.23| 2.24] 2.62] 2.14] 2.05] SK
MAN Airport 8 TR VTN 1.00]3.16] 188 261191218123 2.22[ 1.83[ 2.18[ 1.71[ 1.78] 1.97 [ MAN
Manchester | 1.25] 1.30 1.05(1.00 WOV 205 1.38[1.81[1.95[/225]1.00[1.99[1.98]172[1.76[1.56] 1.63] MA
Warrington 4.0 1.16 0 1.28 0 W 1.12]|2.00]|1.26]|1.44|165|2.23|2.97|2.03|2.76]|2.28| 2.01] WA
Preston A 110|100 138|112 8 1.00|2.41|2.30(1.41]|1.00(1.49]1.78|1.66|1.79|1.48] PR
Liverpool 0121 1.00 Tl 1.00 2.03]|2.52]|1.00] 2.68] 1.87]|2.21]|1.77 | 1.62[ 1.68] U
Doncaster | 1.34] 1.43 1.26 <M 1.37(1.04[100[100[1.28[107[1.28]1.44] DN
Sheffield 1.23 JpAL 8 [Ty 2.30 1.37 2.98]3.60[2.13[1.43[1.34[1.25[1.37] SH
Huddersfield | 1.18] 1.19 1.23]1.00 1.41] 1.00] 1.04 Bl 1.00] 1.00]1.00] 1.00] 1.00] 1.02] HD
Bradford 5y 1.19 1.00 - 1.00 geX-0l 1.00 pN: i 1.23)1.86[1.73)| 1.74| 1.71] BD
Leeds : 149 1.00 1.00 | 1.23 1.45]1.49|1.21|1.39] LS
Hull 0 128(143] 100 1.45 1.75]2.18[2.16] HU
York 1.07 [ 1.34] 1.00 1.49 ol 1.02]1.32] YO
Darlington 128]125] 1.00 1.21 1.02 vVl 1.87] DL
Newcastle D 01 [T 144]1.37] 102 1.39 1.32 NE
ST | cw | cH | sk [MaN] mafwa] PR] LI | DN]sH | HD | BD] LS ] HU] Yo oL | nE
06 0 08 147 1.33
Global Average Average Average

HSUK/NN/MR Average Acceleration Factor = 1.79
Equivalent to Average Journey Time Reduction = 44%




Transport for the North
Specification for
Intercity Journey Time
& Service Frequency

(March 2016)

JO3D2

Journey Time (minutes)

%9 Service Frequency (per hour)

30 Journey time/service frequency
specification expanded to cover
journeys to Bradford from Leeds,
Sheffield and Manchester
Drawing based upon Figure
3.1, The Northern Transport BRADFORD
Strategy Spring 2016 Report,
setting out Transport for
the North specification for

journey time and service
frequency

NEWCASTLE

LEEDS  HULL

MANCHESTER

SHEFFIELD

‘H =‘High frequency’ service
specified between Manchester
and Manchester Airport

Northern Powerhouse Rail
Performance against TfN
Journey Time / Service

Specification

(April 2024)

(60) NPR Journey Time (minutes)

%29 NPR Service Frequency (per hour)
<€ Journey Time Spec achieved
<=» Journey Time Spec not achieved
@ No Direct Journey

NEWCASTLE

BRADFORD

Timings to new NPR Bradford station, remote
from city centre & from existing Interchange, 3

& Forster Square stations. Note NPR
Manchester-Leeds route via Bradford

MANCHESTER

LEEDS  HULL

Meeting | Failing
Journeys JT spec | JT spec Total

Al 3 11 | 14

SHEFFIELD Excl Bradford 1 10 11

NPR Manchester Airport station remote
from airport terminals, with transfer via
Manchester Metrolink tram required.

Appropriate allowance made in timing calcs.

Network North (NN)
Performance against TfN
Journey Time / Service

Specification

(April 2024)

NN Journey Time (minutes)

“9 NN Service Frequency (per hour)
<= Journey Time Spec achieved
<= Journey Time Spec not achieved

@ No Direct Journey

NEWCASTLE

BRADFORD
LEEDS  HULL

NN serves Bradford at new Central station,
fully integrated with existing Bradford termini.
Note separate ‘Woodhead’ route linking
Manchester & Leeds

MANCHESTER

Meeting | Failing
Journeys JT spec | JT spec Total

Al 12 2 14

SHEFFIELD

Excl Bradford| 9 2 11

NN serves Manchester Airport at ——

fmstlng 'maln l|r.1e station, develope.d for MANCHESTER AIRPORT © NETWORK() Ltd
through’ operation & close to terminals. Company No. 08398469




= ST | CW | CH SK |MAN| MA | WA | PR LI DN | SH | HD | BD LS | HU | YO | DL NE
Stoke -2 | -28]1 30 | -31| 25 55| 37| 34| -a0|-12|-16|-80 )| -23|-49| -22| -40 | -31 | ST
Crewe -2 21 | 25 9 17 | 18 | 27 | 21 | -24 3 -23 | 93| 31| -72]|-28| 50| -39 | EW
Chester -28 | 21 -31 | -38 | -12 0 |-10] 6 |-72|-40|-59|-30]|-48|-70| 61| -58 | -52 | CH
Stockport 30 | 25 | -31 -18 | 13 2 -23 ]| -13) 18 | 28 | -28| -88 | -31| 36| -33| -33 | -23 ] SK
MAN Airport -31 9 |-38| -18 A 7 27 | -4 | -18 | -13 2 3 |-70| -5 | -49] -2 | -17 | -28 | MAN
Manchester 25 17 | -12 13 7 6 6 12 3 17 16 -7 8 2 7 14 22 MA
Warrington -55 18 0 2 =27 6 21 [ -33 16 | -48 | -22 | -44 | -70 | -54 | -56 | -52 | WA
Preston 37| 21|10 23| 4 6 21 PR 5 |-49]|-12|-40 | -2 |-20|-55|-22]| -78| -31] PR
Liverpool -3 21 6 | -13]-18] 12 6 -5 -48 4 1| 61| -5 | -52 0 0 7 Ll
Doncaster 40| 24| -72] 18| -13] 3 | -33] 49| 48 | 7 |26 37| 23| 8 | 38| 36| 48 | DN
Sheffield -12 3 |40 | 28 2 17 16 |-12| 4 7 -28 | -37 5 -11 | 24 32 | 40 | SH
Huddersfield | -16 | -23 | -59 | -28 3 16 | 48 | -40 1 -26 | -28 l -16 | 14 7 15 17 | 21 | HD
Bradford 80| -93|-30|-88|-70| -7 |-22] -2 |-61] -37| -37 | -16 W 3 | -34 4 | -19| -7 | BD
Leeds 23| -31| 48| -31| 5 8 44| -20| -5 | 23 5 14 3 12 | 16 | 20 | 31 | LS
Hull 49 | -72|-T0| -36 | 49| 2 70| 55| 62 ] 8 | -1 7 | -3 12 -6 | -22 | -15 | HU
York 22|28 61]-33)] -2 7 54]-22] 0 38| 24 15 ] 4 16 -6 ol 39 | 46 | YO
Darlington 40| -50| 58| -33|-17| 14 | -56|-78] O 3 | 32 17 1-19]| 20 | -22| 39 23 | DL
Newcastle -31 | -39 |-52)-23|-28| 22| -62] -31 7 48 | 40 | 21 -7 31 |1 -15] 46 | 23 NE
ST | CW | CH | SK |[MAN| MA | WA| PR | LI | DN} SH | HD | BD | LS | HU | YO | DL | NE
| -14.2 -26 | -13 | -35| -14 | -18 9 23 1-20 11| -9 2 |-11]-36) 4]-30] 3|-11] -2
Global Average Average JOURNEY TIME DIFFERENTIALS (MINUTES) Average

Existing Average Rail Journey Time 14min slower than

PR ST J CW | CH | SK |MAN| MA | WA | PR LI DN | SH | HD | BD | LS | HU | YO | DL | NE
Stoke -2 | -28 ) 30 | 31| 25 | -55 | -3V | -34 [ -22| -3 | -16| 3 2 -8 7 15 | 26 | ST
Crewe -2 21 | 25 9 17 | 18 | 27 | 21 4 15 | -23 | -4 9 [ -13| -3 7 18 | CW
Chester -28 | 21 31| -38|-12| 0 |-10| 6 | 49| -34|-59|-30|-48| -25 | -61 | -58 | -52 | CH
Stockport 30 | 25 | -31 -18 | 13 | 2 | -23 | -13| 30 | 37 [-28)|-28| -9 | -3 | -4 | 5 | 17 | SK
MAN Airport | -31 | © | -38 | -18 7|17 ] -4 | -14[-13] 2 3 |-70] -5 ] -4 | -2 | 8 | 20 |MAN
Manchester 25 | 17 | 12| 13 7 13 6 12 | 14 | 25 | 16 | 31 | 29 | 35 | 33 | 46 | 57 | MA
Warrington -5 | 18 0 2 | 17 ] 13 W 21 | 15 [ -25| 16 [ -48 | 29 | 21 | 26 | 30 [ 35 | 45 | WA
Preston 37| 27 | -10] 23| 4 6 21 P -5 |-36| -2 ]|-4])] -2 |-20]-26| -5 |-29]|-19| PR
Liverpool 34| 21| 6 [-13]-14] 12| 15| -5 -26 | 4 1 15 | 11 ] 18| 22 | 29 | 40 | LI
Doncaster 22| 4 | 49| 30 | 13| 14 | -25| -36 | -26 | 7 [-26]|-37| 23| 8 | 38| 36 | 48 | DN
Sheffield 3| 15| -34[37) 2 |[25]1.6) -2]| 4 7 -28 | 22| 6 | -11 | 24 | 32 | 40 | SH
Huddersfield | 16| -23 | -59 [ -28 | 3 | 16 | 48 | 40| 1 | -26 | -28 VM 16| 14 | 7 | 15 | 17 | 21 | HD
Bradford 3 | 4]|-30)|-28(-70] 31|29 -2 ] 15[-37]|-22| -16 IVl 15 | 20 | 24 | 29 | 42 | BD
Leeds 2 -9 | 48| -9 5129|2120 11| 23 6 14 | 15 19 | 20 | 25 | 37 | LS
Hull 8 |-13|]-25| 3] 4 |35|26)|-26|18] 8 |-11| 7 | 20| 19 -6 | -22 [ -15 | HU
York 7| 3|61 4| -2 ]33 |30 -5]22|38]24)15|24] 2| -6 B 39 | 46 | YO
Darlington 5] 7 |58 5 8 [ 46 | 35 | -29[ 29 ) 36 | 32 | 17 | 29 | 25 | -22 | 39 [ 23 | DL
Newcastle 26 | 18 | -52 [ 17 | 20 [ 57 | 45 [ 19| 40 | 48 | 40 | 21 | 42 | 37 | 15| 46 [ 23 NE
ST | CW | CH | SK |MAN| MA | WA ] PR | LI | DN | SH | HD | BD | LS | HU | YO | DL | NE
I 1.9 -8 7 -31 0 | -10 ) 22 7 |12 5 =1l 6 | -11 0 8 0 13 | 14 | 23
Global Average Average JOURMEY TIME DIFFERENTIALS (MINUTES ) Average

HS2/NPR Average Rail Journey Time 2min

JO3E

by road

faster than by road

ST | CW | CH SK |MAN| MA | WA | PR LI DN | SH | HD | BD LS | HU | YO | DL | NE
Stoke 12 | 26 | 33| 223220 29| 25| 6| 35| 0 2 38 | 20 | 48 | 57 | 81 | ST
Crewe 12 22 29 25 25 20 31 27 18 22 -7 27 15 32 26 36 58 | CW
Chester 26 22 6 7 25 14 | -10 -6 -3 40 | -12 | -12 34 19 47 55 67 | CH
Stockport 33 29 6 8 13 9 12 17 43 43 16 -9 33 49 42 51 74 SK
MAN Airport 22 25 7 R MA 7 8 23 22 35 41 12 1 26 42 37 48 70 | MAN
Manchester 32 25 25 13 7 18 17 27 41 45 16 22 33 49 40 54 78 | MA
Warrington 20 | 20 | 14 9 8 18 W 24 | 19| 5| 39| 8 | 29| 33| 30| 4| 51| 62| WA
Preston 290 | 31 | 10| 12 | 23| 17 | 24 BGW S | 45| 59| 9| 2] 14| 30| 36| 12 ] 33| PR
Liverpool 25 27 -6 17 22 | 27 19 -5 33 69 1 25 35 52 49 57 81 LI
Doncaster -6 18] -3 ] 43] 3| ¢ 5 | 45 | 33 b 13 | 23| 37| 23 [ 19| 39 [ 48 | 74 | DN
Sheffield 35| 22 | 40 | 43 | 41 | 45| 39| 59 | 69 | 13 25 | 32 | 27 | 15| 36 | 48 | 70 | SH
Huddersfield 0 T |12 1612116 8| -9 1 |-23| 25  -16 | 14 15 | 17 | 24 | HD
Bradford 2 27 | 12 -9 1 22 29 -2 25 | 37| 32 | -16 BD 6 17 20 25 49 BD
Leeds 38 15 34 =% 26 33 33 14 35 23 27 14 6 29 24 29 54 LS
Hull 20 32 19 49 42 49 30 30 52 19 15 14 17 29 22 55 78 HU
York 48 | 26 | 47 | 42 | 37 | 40| 46 | 36 | 49| 39| 38| 15| 20 | 24 | 22 o8 40 | 60 | YO
Darlington 57 | 36 | 55 | 51 | 48 | 54 | 51 12| 57| 48| 48| 17| 25| 29 | 55| 40 @O 36 | DL
Newcastle 81 | 58 | 67 | 74| 70| 78| 62| 33 | 81 | 74| 70| 24 | 49 | 54 | 78 | 60 | 36 NE
ST | cW | CH | SK [MAN| MA | WA] PR| LI | DN| SH | HD | BD | LS JHU| YO | DL | NE
| 28.2 28 25 19 | 28 26 32 24 | 20 3 21 39 4 1 28 33 37 | 42 62
Global Average Average JOURMEY TIME DIFFERENTIALS (MINUTES) Average

HSUK/NN Average Rail Journey Time 28min faster than by road



