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5t November 2012 Email : NS
Dear [N

www.tfl.gov.uk/tube

Re: Review and_approval of 2026, 2026+28% AM and PM Peak SDCC (RIBA E design) LU-IM Crossrail Station
Legion models and accompanying reports: design suitability from a passenger flow perspective

This letter summarises our agreed position with regards to the technical audits of the Crossrail LU-IM station
complex models and their associated RIBA E Stage Design Compliance Certificate (SDCC) modelling reports.

In November 2010 an extensive LU audit of the CRL station models led by I_Nas completed, after a
small number of improvements based on the results of the audit, we were left with a set of Legion models fit for
purpose each with an agreed set of assumptions. Thanks to this assurance over the technical content of the CRL
models we were able to review subsequent modelling reports with confidence and return comments accordingly.

The summary sheets attached highlight our review of the modelling reports and the few cases where and when
the new infrastructure falls short of the required capacity under CPFR version 5. Mitigation measures in these
circumstances that we have agreed are noted along with their effectiveness. You will notice for Liverpool
Street/Moorgate station there are two summary sheets, the first summarises the outcome of sending the
identified critical movement {FCC to/from CRL passengers) via the originally intended route and the second via a
suggested alternative.

A summary of the static assessment of lift capacities at each station, based on the work produced by your team,
are also included.

Assessment is based on the CRL Pedestrian Modelling Guidelines and the CRL Platform Standard (CR-STD-305).
However LU has reserved the right to apply its own criteria for assessment when reviewing the SDCC (RIBA E)
modelling results. In reference to the Crossrail platform areas, design should not deviate from the currently agreed
4.5m minimum usable width.

Finalty, any future modelling workstream will need to be based on these final RIBA E models. Any changes to these
models will have to be agreed by both parties and follow a change control process.

Kind Regards

Head ©

nsport Planning

cc:  crL). S ) e (), I ) I ()

Registered office is as above.

Registered in England and Wales,
Company Number 1900907

London Underground Limited is a
company controlled by a local
authority within the meaning of Part V
Local Government and Housing Act
1989. The controlling authority is

gAYéR OF LO§DO§ sap® Transport for London.
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Text Box
CRL1-LU-K2-CIL-CR001-50003 

Simon Bennett
Typewritten Text
This document is shared for the purposes of learning legacy. It is a snapshot in time and hence many of the links within the document will become obsolete over time. Some links/document references will refer to a document storage location that isn't accessible. Users should refer to the learning legacy website where these documents may be published separately.
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BOND STREET

2 B YA ]
roc: SxWSP
Report: C132-WSP-T3-RGN-C125-50007 Rev 2.0
2026 AM: | Bond 5t AM 2026 Issued August 2011 1gm
Model 20726 PM: | Bond 5t PM 2026_Issued August 201 |.igm
Files: 2026 + 28% AM, | Bond 3t AM 2026+28% Issued August 201 L.lgm
2026 + 28% Pri: | Bond 5t AM 2026+28% issuad August 201 1.lgm
2026 AM | ACS Bond Street CRL Station Complex (2026AM) v5 0.xls
ACS: 2026 PM: | ACS Bond Street CRL Station Complex (2026PM) v6.0.xls
3 2026 + 28% AM: | ACS Bond Street CRL Station Complex {2026 plus 28% APM) v5.0.xls
2026 + 28% PM | ACS Bond Street CRL Station Complex (2026 plus 28% PM) v5.0 xls
40000 - 40000 - 7
35000 | ) 35000 ;
30000 - 30000 -
Demand ‘
25000 eoe=T 25000 -
Summary
20000 | 1 20000 -
15000 15000 -
10000 o I ! 10000 - g
5000 i i I } 5000 { : i '
. ol - - [ B . - & . - - .
Bond Street  Tottenham Farringdon Liverpool Whitechape! Bond Street  Toltenham Fanringdon Liverpool Whitechapel
CourtRoad Street/ . Court Road - Street/
Moorgate Moorgate
23,200 Passengers (0700-1000hrs — 2026AM PEAK) 36,550 Passengers (1600-1900hrs - 2026PM PEAK)
Platform Area
.............................. .2.026..............?.Q.2§t7.‘.3?-.,.....,,,.2925.?1‘?%..........2.0.2?6::2.1.?@.4........2.Q?§+28“/=
.......................... Bt e e S
Breakpoint Vertical Circulation Areas
hy 2026:21% 2026:28% Operates to recuived standard
Summary: : : D WITHOUT intarvention
Requires inte;venmn 0
2028 2026:7% 2026114% 2026:21% 2026:26% cosme S eeqad sandard
: L Reauires MINOR Intervention
%0 operate to required standard
Mitigations | :
. [ MereReguied
Identified? !__YS_S._J/'B"
" Congestion Issues are prevalent in PM Peak
* Small pockets of LOS D when assessed against a Queueing LOS exist from around +14% on the CRL EB platform
in the PM peak period. Deemed a minor non-compliance.
o Mitigation:= Staff will encourage passengers to utilise entire length of platform
o Effectiveness:= encouraging a more even spread at times when pockets of crowding exist will eliminate
this minor non-compliance and take the platform area up to +28%.
" Atthe western end of the station, the top of the single downwards escalator from the Intermediate Concourse
Details: to the CRL platforms shows LOS D when assessed against a Queueing LOS from between +21% and +28%.

o Mitigation:= Open relief stair which can be converted to passenger use including additional doors (if
required), upgraded finishes, improved lighting and CCTV. Staff will direct LU->CRL passengers to this
one way downwards staircase to access the CRL platforms in times of crowding at top of single
downwards escalator. Additional journey time likely.

o Effectiveness:= Modelling shows that this will lead to compliance at +28%

o) Additionally:= This has also been identified as a mitigation for the Station Planning concession (SP0079 /
CRO654 ) against the non compliant run off and under escalator maintenance would be the most likely
way to re-route excess demand, therefore approval to the concession is conditional on CRL fitting out
the staircase so it is fit for purpose and operable - refer to concession for further details.
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s ARUP
Report: C134-OVE-T3-RGN-N105-50006_OptionD|.8_Rev3_10.02.201 |
2026 AM: | TCR DI1.8 AM 75-25split v2.1gm
Model 2026 PM: | TCR DI .8 PM 75-25split v2 lgm
Files: 2026 + 28% AM: | TCR DI1.8 AM+28 vl.igm
2026 + 28% PMo | TCR_DI.8_Pr+28_v2.lgm
2026 AM | ACS TCR LU CRL Station Complex (2026AM) vI 3_Ci134
ACS: 2026 PM: | ACS TCR LU CRL Station Complex (2026PM) v 3_C134
: 2026 + 28% AM. | ACS TCR LU CRL Station Complex {2026 plus 28% AM) vI.3 Cl134
2026 + 28% PM: | ACS TCR LU CRL Station Complex (2026 plus 28% PMIvi.3 Ci34
40000 40000 - .
35000 35000
Demand Jooa0 30000 -
Summary | 259001 — 25000
20000 - 20000 -
15000 - 15000
1 10000 10000
5000 5000 |
b 0 = o o B
Bondstreet  Tottenham  raringdon Liverpool Whitechapel condstreet  Totienham  parinodon Liverpool Whitechapel
Court Road Street/ Court Road Street/
Moorgate tlovtgate
27,950 Passengers (0700-1000hrs — 2026AM PEAK) 40,000 Passengers (1 600-1900hrs — 2026PM PEAK)
Platform Area
.......................................... .2.0..2.6._....A__...,.2.Q.2.5.t.?.‘?€v....__.__..2_0_2__5_’:1.‘}?&.........292@:21‘?@.._.....2‘3.2!5.+23%
b e TR i o . :
Brea kpoint Vertical Circulation Areas
Summary: 2026+21% 2026+28%
28, U 2 N 2026 ... .2929:.7.‘2% .......... 2026414% 2006+21% 2026+28%
E_ TCR e -c:: ............ ;....... Sennan ¥, enn : D O;E'atestorequ]red's:andad
""""""""""""""" WITHOUT imtervention
Mitigations .
Identified? ¥es | [None Required |
* No Issues arising from reviewing this report
* Hence no breakpoints/mitigations identified
* Option DI.8 model from the Project Assure workstream is carried through as the base model
S = Additionally:= On existing infrastructure (post LU upgrade) the middle of the three Northern Line staircases
etails:

shows as being particularly over utilised with density levels higher than what is deemed acceptable in both
the AM and PM Peak 2026+28% scenarios. Due to the staircases in this area being predominantly signed as
one way and an extensive process of modelling to find the optimal configuration for these stairs
mitigations are somewhat limited. However, if levels of queuing and congestion did become too high on
the middle stair then to help relieve this it woutd be advisable to make use of the bottom bi-directional
stair and direct a proportion of passengers this way to leave the SB platform.
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FARRINGDON

UNDERGROUND

FDC:
Report: C136-SWN-Z-RGN-M[23-00008_Rev3.0
2026 AM: | FARR 2026 AM.igm
q 2026 PM. | FARR_2026_PM.lgm
[odeliFtes: 2026+ 28% AM: | FARR 2026+28% AM.lgm
2026 + 28% PM- | FARR 2026+28% PMigm
2026 AM: | ASC Farringdon LU TL CRL Station Complax (2026AM] vI.3 xls
ACS: 2026 PM: | ASC Farringdon LU TL CRL Station Complax (2026PM} vI 2 xls
ol 2026 + 28% AM: § ASC Farringdon LU TL CRL Station Complex {2026+28%AM}Y vi 2.xls
2026 + 28% PM: | ASC Farringdon LU TL CRL Station Complex {2026+28%PM]) vI 2 xls
40000 - g 40000 3
35000 35000
Demand 30000 5= 30000
Summary 25000 - . 1 j | 25000
20000 - = 20000 ]
15000 | f 15000
10000 - " : b 10000
5000 ] i | 5000 5
- 0 ST = . i a 2 o
Burid Streel Totlenham Farringdon tiverpool Whitechapel Bond Sleeet Tetlenham Farringdon tiverpool Whitechapel
Caurt Road street/ CourtRoad Street/
tacorgate Noorgale
23,400 Passengers (0700-1000hrs — 2026AM PEAK) 24,100 Passengers (1600-1900hrs — 2026PM PEAK)
Platform Area
2026+7%, . 20%6+14% _ 2006:21% 2026+28%
Breakpoint
Summary: . ; 20265+7% 202614% 2025:2 RS
Farringdon e J Operates to recuwed standand
Ticket Hall Area WITHOUT intervention
s 20281_____“__‘_“2025#% 2028114% 2026+21% _2028¥28% Reiikes/Tiervention 55
breeenann. FETINGHOR i H ‘ I:I e Sl

Mitigations

Identified?
* Congestion issues and operational intervention points are mainly prevalent in PM Peak but also exists for the AM Peak
* There is a heavy demand bias towards the Farringdon/West end of the station compared to Barbican (80:20)
* There are large areas of LOS D in the direction served by a single escalator on the Western Escalator bank between the
Thameslink NB and Crossrail platforms:

o Ifasingle up escalator is provided in the PM Peak at the base of this escalator there are large areas of LOS D when assessed against a
Queueing LOS from 2026 onwards. At demand levels 2026+28% this quantifies as an average of ~45s delay per passenger to step
onto the first tread of the escalator compared to free flow in the peak { 5mins.

o Similarly, but not until somewhere between 2026+14% and 2026+2|% crowding at the top of the single downwards escalator in the
AM Peak results in large areas of LOS D when assessed against a Queueing LOS

o It has been shown that a 4th escalator is not feasible due to ground conditions (C12 [-MMD-C2-RGN-M!23-00002)

o Mitigation:= If congestion levels become too high open up the relief stair which will be designed for passenger use including
additional doors (if required), upgraded finishes, improved lighting and CCTV. Staff will direct CRL passengers to this one way
downwards staircase to access the CRL platforms in times of crowding with escalator directions configured to suit.

Details: o Effectiveness:= Static and more recently dynamic assessment shows that the retlief stair will provide the required additional vertical

capacity and take existing congestion plots through to 2026+28% acceptance (This satisfies the concerns expressed within the
concession with LU reference CR06439/5P0198 and CPFR). However, there is likely to be over a minute and a half increase in journey
time for those CRL Boarders being redirected (aithough now via an uncongested route) via the relief stair.

o Additionally:= If required, reversing an escalator in peak periods needs careful planning and more than one member of staff
Additionally:= FDC modeller attributes some caution to this mitigation for the PM Peak due to the reconfiguration of escalators to 2
up, | down. The caution being that there is a risk that crowding is being transferred to top of any single downwards escalator, and
the 2 escalators on the up - between train arrivals - could be perceived as empty for those heading in the down direction. An
operational decision will need to be made as to whether to accept the delay to passengers at the base of the single upwards
gscalators or to enforce the mitigation in the PM Peak.

o Mitigation:= An alternative mitigation to send more exiting passengers to Lindsey Street has been proposed but this will require staff
intervention and signage and will be difficult to impose on regular commuters.

o Effectiveness:= Sending additional ‘exiters’ to Lindsey Street (to take the 80:20 split closer to 50:50) will take existing congestion
plots through to 2026+28%/CPFR acceptance. NB. Interchange passengers still need to use the western escalator bank regardless.
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LIVERPOCL

UNDERGROUND

REET / MOORGATE - RIBA E REPORT

{Option# | — FCC <-> CRL via NL Link}

FDC: N X
Mott MacDonald
Report: C138-LU-A-XCS-CI01-50001 Rev4
2026 AM: 1 LIV 2026 0800-0930 AM PRM lift vG8c lgm
2026 PM. ¢ LIV 2026 1715-1845 PM PRM lift vO5.lgm
Model Files: 2026 + 28% AM. | LIV 2026+28% 0800-0930 AM PRM lift viOc igm
i 2026 + 7% PM. | LIV 2028+07% [715-1845 PM PRM Uit simple v08.lgm
2026 + 14% PM: IV 2026+14% | 715-1845 PM PRM lift simple vi6.lgm
2026 + 21% PM. | LIV 2026+21% 1715-1845 PM PRM UfT simple v08.1gm
2026 AM: | 2010-10-12 ACS Liverpool Street Moorgate LU CRL Station Complax {2026AM) vI .6 xis
ACS: 2026 PM 2010-10-12 ACS Liverpool Street Moorgate LU CRL Station Complex {2026PM) vI S.xls
) 2026 +28% AM: | 2010-10-12 ACS Liverpeol Street Moorgate LU CRL Station Complex (2026 plus 28% AM) vi . 4.xls
2026 +28% PM 2010-10-12 ACS Liverpool Street Moorgate LU CRL Station Complex (2026 plus 28% PM) vi 4.xls
40000 40000 "4
35000 35000
Demand 30000 30000 I
Summary 25000 25000
20000 i 20000
15000 l 15000
10000 10000
5000 ' | 30w T i
. . __ o] P
. . ond Stree ottenham srringdon Uverpool  whitechape
Bond street g:;nkh:;:; Farringdon lé‘::::‘;" Whitechapel Eo St Io:nnhuad g ned s;::'; F/iechape!
Moorgate Moorgate
39,050 Passengers (0700-1000hrs — 2026 AM PEAK} 39,600 Passengers (1 600-1900hrs — 2026PM PEAK)
Platform Area
.2028:7% 2026-14% | 2026-21% .. 2026-28%
.................................... 292!5’.!;‘.‘?%..‘.“...29.2§t2!3§.........?.‘?.Zﬁ.’za*
< Referto Option #2> +
........................ e RO28 L 202607% L 2026+18%,  2026e21% . 2026+28%
Breakpoint
Summary:
Cperates 1 wed cxardard Requires Insarvention to Requires tmerzble to be folowed wirt ou:fault
P ':EQ‘"TN Ed' v Faens - (i.e. lar based hesdways,
D WITHOUT interventon operata 10 recuired standand TiHO?um{}yﬂ:;:thg)um: oparate ﬁf{}‘;fﬂ?
Recuiras Intervention 1o 1n a corsistent reqular based headway tmetsble
operate 1o required standard ¢ with TPH fully achieved passengers fret rateed as
D However # this mirgation s unable to board EB service between 1745-16000vs
fourd 0 be recuired anan
ongaing basis heaNTH wil requre Managen-ert Intervention recired aven in best
X3 capaciy. ®  possible service suggesting an increase in TPH s
advizablk:
Mitigations | Yes | / pio | MormeRequired [For Platform Area, and MET WB and MET EB Stairs]
|dentified? S : ] . . .
#es || No |/ MereRegured [For NL Link Vertical Circulation, NB. See Option #2]
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UNDERGROUND

Details:

* A non-compliant location for new infrastructure in the PM Peak is the CRL EB Platform with Levels of Service E evident when
assessed against a Walkway LOS and Levels of Service D evident when assessed against a Queueing LOS in the FDC base models
at 2026.

o Mitigation:= Staff and signage will have to be deployed to encourage passengers to use the central concourse and access the
platform via less congested furthermost cross passages from the Moorgate side of the station to help with platform
spreading.

o Effectiveness:= Compliancy extended to somewhere between 2026+7% and 2026+ 4% before crowding on platform
becomes unacceptable,

o Additionally:= in a regular headway based perfectly performing timetable between 2026+7% and 2026+14% is also the
period when left behinds are first noticed in the PM Peak (#). However, under these optimal conditions modelling suggests
management intervention is not required on the CRL EB platform until some time between 2026+14% and 2026+21% {#)
suggesting an increase in TPH (from 24 TPH) is highly advisable around this time period. A perfect timetable and a frequency
of 30 TPH will improve conditions after this point in time; however any perturbation to the train service will significantly
affect the operational performance of this platform.

* Another non-compliant location is the Northern Line Link Stair onto the Northern Line platforms in both the AM and PM Peak

o Mitigation:= Re-routing strategy is for all FCC-CRL and CRL-FCC passengers to avoid the link and interchange via the
integrated TH. This is described in Liverpool Street/Moorgate {Qption#2) Summary Sheet
o Effectiveness:= “ifectiveness highlighted in Liverpool Street/Moorgate {Option 2} Summary Sheat

* A third non-compliant location is the Integrated TH MET WB Stair with this new piece of infrastructure registering as non-
compliant from between 2026+14% and 2026+21% in the PM Peak. By 2026+28% demand levels this staircase is half a metre less
than the desirable width being close to 5% over capacity in the peak fifteen minutes. However, the design width represents the
absolute maximum achievable due to physical constraints.

o Mitigation:= If congestion levels become too high in the PM Peak staff presence will be required to turn this stair into one-
way mode during the busiest parts of this period. When operating as one way (in down direction it will be necessary to re-
direct all MET WB Alighters away from this stair and to accessing the Integrated TH via the MET EB stair — these passengers
(who account for | 5% of overall stair demand) will now be going via the underpass to reach these destinations.

o Effectiveness:= The additional journey time for MET WB Alighters to exit or interchange via the MET EB stair is likely to be
higher than the wait time to queue and access the stair itself. Hence, we do not expect this mitigation to be actively
managed. However, the untested mitigations described above are likely to take the MET WB stair up to +28% compliance
with a minor impact on MET EB stair (the AM Peak is when this stair falls into difficulty), if the MET EB stair is deemed
overcrowded then the NTH should be used for those passengers wishing to exit the station.

Additionally:

o On existing infrastructure the dimension of the existing MET EB stair has not changed in any Integrated Ticket Hall design
and this staircase like the MET WB stair is overcapacity by 2026+28% (by circa 15%) but only in the AM Peak. For compliance
to be achieved, intervention is necessary from 2026+ 14% onwards. The untested mitigation is to direct a proportion of MET
EB Alighters to exit the station via the NTH. If this mitigation is found to be required on an ongoing basis the NTH will
require extra capacity. The passageway between the NTH and MET EB platform may also suffer through this extra
patronage. If train service disruption occurs in peak periods then congestion on the MET EB staircase will worsen.

o On existing infrastructure the FCC platforms are particularly overcrowded in the AM Peak and unacceptable due mainly to
FCC -> Northern Line movements and queueing at the top of the single downwards escalator. This is, however, a similar
situation to what the station experiences today.

o Forthe NL Link to be compliant at 2026+28% demand levels a reduction in usage is necessary, the most obvious passengers
to displace are the FCC passengers who were originally re-routed via this link (they account for a third of the overall demand
on the link). The ideal answer would be to build an FCC-CRL link coming from the front of the FCC platforms. This additional
interchange link would take the NL Link stair up to +28% compliance, improve journey time significantly for FCC <-> CRL
interchangers and not transfer demand onto already over capacity elements of the station.

o The second summary sheet for Liverpool Street/Moorgate investigates the impact of sending FCC <-> CRL interchangers via
existing infrastructure, namely via the Northern Line Ticket Hall and onto the Integrated TH to access Crossrail.
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LIVERPOOL STREET / MOORGATE - M

{Option#2— FCC <-> CRL via |
FDC: ¥
Mott MacDonald
Report: C138-MMD-A-RGN-C101-50013 Rev 2.0 — Liverpool Street Station Northern Line Link Stair Passenger Modelling Study
Model Files: 2026 AM: | LIV 2026 0800-0930 AM NLL test v03 lgm
R 2026 + 28% AM: | LIV 2026428 0800-0930 AM_MLL test v07 lgm
ACS: 2026 AM:- 1 2010-10-12 ACS Liverpool Street Moorgate LU CRL Station Complex (2026 AM) vi.67.1ls
i 2026 +28% AM: { 2010-10-12 ACS Liverpool Street Moorgate LU CRL Station Comiplex (2026 plus 28% AM) vI .5 xis
40000 - 40000 =
35000 35000 | !
Demand 30000 | — 30000 |
Summary 25000 [ 25000 | !
20000 | T 20000 ,
15005 - ! 15000 |
10000 I ! 10000 -
5000 - S § | , , =
] | il JE—— ] " ! . 0 —
d i Liverpool " BondStrest  Tottenham Farringdon Liverpool  whitechapel
Bond Street 1('2!::2{"‘:1:;3 Farringdon S(ree!/ Whitechapel CourtRuad Street/
Moozgate Moorgate
39,050 Passengers (0700-1000hrs ~ 2026AM PEAK) 39,600 Passengers (1600-1900hrs — 2026PM PEAK)
Platform Area
- 3 JO 2026>28%
............. 2026421% 2026428%
...... Liverpool SwestMoorgate | & i i
Integrated TH [MET EB Stair]
veern RO2ERIA%R, 2026+21% 2026+28%
R P PR I
Breakpoint
Summary:
Horthern TH [PsgWV to MET \WB)
Ty PSS enOeTS 2028, ... 2008 T%. ... A026:14%. . 2008:21% ... 2026+28%
i....therpool StreetMogrgate | S o o e ¥ o PR, fe e
D Operates 1 regured suardars D Recures Interventen RF:: ;:;r:’;:&b!’orb Z‘i;::ﬁ;écﬁ:;;a =
V/ITHOUT Fiarventon oowate to recured sarderd S ;d-fevi?)‘{::. S
Reduires [riecventon 1 in 2 coopment racu's’ based headway tmetable
Doecate o requred stardard & wah TPH Ry acheved pastergess frer noccsr 8
D Howtwe £ this nmegation s wrable 1o board B8 wrvice betwedn 17451800
fourd o be required o an
crgong 5353 theNTH wil requre Maragement intervecsion requred even i bes
BT ALY ®  resshle wervice suggestieg Bn screase s TPH i
advigadble
Mitigations
Identified?
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UNDERGROUND

Details:

The original modelling and Assumption Cover Sheets (ACS) assumed that both Northern Line and FCC to/from Crossrail interchange
passengers would be routed via the new NL Link. This routing assumption is changed in this option because the NL Link stair could not
be made wide enough to accommodate the forecast number of passengers (LU concession Ref: C138-003E/SP01 13} and was labelled as
a safety concern by the FDC. To reduce the numbers on this stair, passengers between FCC and Crossrail have been re-routed via the
Integrated TH. This routing has a similar walk time from Origin to Destination as our base routing assumption so with an appropriate
signage strategy in place may not require staff enforcement.

A previous non-compliant location was the NL Link Stair, however under this routing option this new infrastructure is now compliant at
2026+28% demand levels in both the AM and PM.

The routing via the Integrated TH means that the displaced passengers must use the Integrated TH MET EB Stair which was already
registering as non-compliant from 2026+ 4% onwards. If this stair cannot be widened due to physical constraints then the following
mitigation should be considered:

o Mitigation:= If congestion levels become too high in the AM Peak staff presence will be required to turn the Integrated TH
MET EB Stair into one way (up) operation with a minority of entering passengers now having to access the MET EB platform
by using the integrated TH MET WB Stair and the underpass. This one=way operation will be needed during the majority of
the AM peak period and will require staff presence to enforce.

o Effectiveness:= Dynamic modelling shows that this stair operates at LOS E when assessed against a Staircase LOS in
2026+28% and is hence registering as non-compliant however the modelling does not show excessive crowding at the base
of this stair. As a consequence of the delay on the staircase itself, passengers can expect additional journey time over this
element. If congestion levels do become too high and/or platform clearance becomes an issue staff may decide to re-direct
a proportion of passengers to the NTH. However, the passageway linking the MET EB and NTH will then fail somewhere
between 2026+7% and 2026+14%. Importantly, the NTH itself will need additional capacity by 2026+14%. These ‘knock-on
effects’ of the mitigation will require physical alterations to ultimately resolve. NB. If this mitigation is found to be required
on an ongoing basis the NTH will require extra capacity and the corridor linking the MET WB and NTH will need widening.

NB. If train service disruption occurs in peak periods then congestion on the Integrated TH MET EB Stair is likely to worsen.
This may lead to an inability to clear the platform before the next train arrives and extended dwells, as well as increasing the
possibility of non-stopping subsequent MET EB services.

As under the previous option another non-compliant location for new infrastructure in the PM Peak is the CRL EB Platform.
o Mitigations and Effectiveness described in ‘Option# [ — FCC <-> CRL via NL Link’ Summary Sheet

As under the previous option non-compliant location is the Integrated TH MET WB Stair.
o Mitigations and Effectiveness described in ‘Option# | — FCC <-> CRL via NL Link’ Summary Sheet

MAYOR OF LONDCN S




Transport for London

London Underground

UNDERGROUND

WHITECHAPEL

FDC: f -
Hyder Crossral
Report: Whitechapel Revised Demand Sensitivity Report_v3.doc (Consolidated Report)
. 2026 + 28% AM: | WHI VE 2026+28% AM Sensitivity vé.lgm
Model Files: iy ror e . g o el . iy N
2026 + 28% PM WHIVE 2026+28% P {70% Any} Sansitivity v2.1gm
ACS: 2026 + 28% AM: | ACS Whitechapel LU CRL Station Complex (2026 plus 28% AM) Sensitivity_v(.0 xls
i 2026 + 28% PM: | ACS Whitechapsl LU CRL Station Camplex (2026 plus 28% PM) Sensitivity v1 0.xls
40000 - 40000
35000 35000
Demand 30000 30000
Summary 25000 g | = 25000
20000 [ 20000
15000 - 15000 |
10000 - | - 10000 | L
5000 - 5000 - i i | l
[ | 0 -‘-"= = o 4 “ ‘:--ﬁ - TN s
BondStieet  Toltenhamn Farringdon tiverpool  Whitechapel Bondstreet Tottenhsm Farringdon tverpoot  Whitechapel
Court Road Street/ Couit Road Street/
iMoorgate ) tMoorgate
20,450 Passengers {0700-1000hrs — 2026AM PEAK} 21,000 Passengers {1 600-1900hrs — 2026PM PEAK)
Platform Area
et o 2028, 2026070 2026+14%  2026+21%  2026+28%
Breakpoint Vertical Circulation Areas
Bh vl 2026 2026:7%,........ 2026:14% | 2026:21%  2026+28%
% ... Whitechapel T + e ;
Ticket Haft Area
___________________________________________ 2026 . 2026+7Y 2026+14% 2026+21% 2026+28%
Mitigations ¥es [[None Required |
Identified? S LEONeIRequIiedy)

* Revised LU/CRL agreed demand submitted through CPFR change control in July 201 [ (#CP854)

* This report was produced by CRL and is based on these more informed figures but only shows the results at
+28% demand levels. It also features the outcome of project assure workstream with escalators less than 5m
in height removed and replaced with staircases.

* The revised demand increased 2026+28% PM entry and exit by 3,200 but did not change modelling conclusions

* No Issues coming from reviewing this report for new infrastructure

* Hence no Interventions/mitigations identified

Additionally:=

* On existing infrastructure there is a known problem with ELL SB platform in the PM Peak, platforms were not
widened as part of CRL build and are known to be narrow. intervention such as station control / comms will be

Details:

needed during peak periods in PM Peak. These issues may be assisted through “Project Bold” which will
increase the length o1; ELL trains by adding an additional car.

Model currently assumes 70% of passengers always board the first ELL SB train (and make movements at
stations such as Canada Water to board train of choice). With this optimistic measure in place platform
density in peak fifteen minutes is still showing up a just over unacceptable.

Alternative mitigation for ELL SB platform has been identified as a one way system with access from the
northern stairs and egress from the southern stair. However, the overall platform density and length of time
that passengers experience unacceptable densities does not significantly improve.

Due to pulsing from train arrivals on the ELL platforms the existing Stairs connecting the ELL NB and HCDL
platforms show unacceptable LOS E in AM Peak which is likely to cause delays to these interchange
passengers

MAYOR OF LONDON §



02°0T 6T L 6V LT Te301 T6°¢ IT°2 L8°¥% Te3ol
Y €10 ac*o Apbng - 3 20°0 50°% B0 Abdng - %
£5°1 ce 1 ot > SOURAMUMDOUES IHIeT - q €L S ST =3 iy adTeIqEROUD BTV - ¢
g37L ikre  SE°ET SoURIQUNOUS WNTPAH - O F5°T S€°T  TE'E R Ao NS S [ E RS0 WIBWETIESE JIRS
TT0 PR LT quomaTeday A3TTTqom TedTsiud - T 8T°0 €170 uomrredmy AJTTTAOW TedTsAUd - 3 e Q'g"y SCAL id SRRl
G070 (<] 00° ¢ ATRYDTIRUM - ¥ [l el <SR ol ITRUDTIRUM - ¥
(3uI) av¥ 3TXH souerjuUy Kz0ba3e) Wyg Xq sasbuassed g {(3ul} Av 31X SouRIjzUT Kzobaqe) g Kq sasbuasseg g
yead Wd yead WY
INIdEDHS ONIJdOBS
{%2S " %00T} :umoq {%00T * %001} :umog o,
{o2E * %007} :dn {2%00T * %007} :dn L L2
SN UL 29 0] 10U SW 35N U ag 0] 30U DRLINSSY \¢ \¢ e6
{%65 * %001} :umoq {9%00T %0013} :umoq 8|
{%00T * %007} :dn {2001 ‘ %0012} :dn LAy A _ -
{265 ¥ %0013} :umog {%00T * %001} :umoq 0 _ - :
{2001 * %001} :dn {2%00T * %001} :dn T o A A o
{%¥S %001} :umog {9001 %001} :umog 5q ue3 124) g !
{%04 * %001} :dn {%00T * %0013 :dn () $90AL W¥id 10 % LA @ S
{%bs ' %001} :umog {%00T * %007} :umoq 2 X g e il
{%00T * %001} :dn %001 * %001} :dn I |/ b Enr L g
{%TL * %0012} :umoq {9007 * %001} :umoq aq ued 10y (3'a'g"Y) m PmpouIy : B u
{9001 ‘ %0073} :dn {2001 ‘ %001} :dn dA s Rl j y o] B
' : , . S3AAL INdd 4O %}
{%8T ‘%0012 :umoq {%00T * %0013} :umog g r e !
{%00T * %007} :dn {9001 * %007} dn v puegre a
{%0€ * %001} :umog {90071 ‘ %001} :umog 4 ¢ £} _
{%00T * %001} :dn {2%001 * %001} :dn LA | | | wens
{%EE %001} :umog {%00T * %007} :umoq i - Pens . R LT T
{%00T * %007} :dn {%00T * %007} :dn LA
Wd WY Wd WV
Apeded paieid jo %0/ ~ N JO A&peded SujuNsse JUSWISSISSY J]IL) Sl e
LR ] : A %8T+970T
{%61 %001} :umog {2%00T ‘ %001} :umog
{%00T * %0071} :dn {2001 ‘ %0012} :dn L, r B suonEd RO .
{pajepowwiodoe
{%S ‘ %0071} :umoq {2001 ‘ %0013} :umog aq ued jeyy ,
{%1S * %001} :dn {9001 * %0013} :dn Q) ssdhLwadso | A A K m
1
{%2T ‘ %001} :umog  {%00T * %00T} :umog pajepoLIWIoooe b i
{%00T / %0012} :dn {%00T * %001} :dn ag ues 1ey (3'a’a’y) ,r o »r & 2]
SadAL IWdd JO %}
Wd Wv Wd WV a
19908 | yens
Rajoeded payeid o %0/ =~ 1 J0 Aajoeded SujwNSse JUSISSISSY d1IRIS m_wwww.u_ﬂm%moo HL enbs arouey ——— / HL323ns saneq
{1

(€ 40 1) SINIWSSISSY DILVIS 1417

\




0Z° 0T SL'L  L970T Te30L ‘z S0°€ Te30L
T 83°0 Abbng - 3 =] 1a) vooo Abbng - 3
L6 T 95T aoueaqunoue ebIw - gL’ Q E 5] LLTn aourIqEUULUl 26IT - g
B3 L E'E SOURIQUNOUS UNTPIW - D ¥s'1 3%°T  €0°% POULAQUNOUS UMTPOIR - D
TEtn 5270 QusmrTedur A3TTTqOW TeolsAyd - @ 210 TE0 TEEa Juemzteduy X3yrrqom TeoTsAuyd - 4 IUDUSEDESE NIELE
[} T80 s1 Ok ITRYLTOOUM — ¥ Qo0 e0°@ 040 ITEYITOOUN - ¥ 3 e 0°Q°y SCAL Iid K93 \
{(3UI) AY 2ATXd edueauy Kaoboaed wug Aq saebusssed i (3IUI} AY 3Txd edweaqumy Kzobaje) W9 Aq srxebuessreg g
eod eod
: e XLID i - XLID
{2%00T " %0071} :umoq {%007 * %001} :umoq n
{%001 * %0013 :dn {2001 * %007} :dn & L Vol - T
F . I .
{%00T * %001} :umod {%00T * %007} :umoq aq ued jeu 5
{%00T ‘ %001} _QDA Ao\oo.o._” 19001} :dn (D) sodAl Wud JO % /A / - g
{%S9 %001} :umog {%00T * %0013} :umog 1 Aemobessed
{%001 * %001} :dn {%00T * %001} :dn P33EPOWLIOI0. L2 A SIeIpouLIRuL
{%€9 ‘ %001} :umoq {9%00T * %001} :umoq aq ued jey (3'a’a’y) i a
{9001 * %007} dn {2007 * %001} :dn sodAL [¥d 40 %3} yr | A AN e puoaeBesil
Wd WV Wd WV o B
Aaoeded paseid yo %0/ ~ 3 jo Aoeded Sujwinsse JUBLLSSISSY J[1EIS SieAs’] puewsag i P -
%8L+9T0T
{%97 " %001} :umoq {%00T * %001} :umoQ
{%00T * %0012} :dn {%00T * %00T} :dn iy & —— swionea T
{%0 ‘%¢g6 } :umog {%007T * %001} :umoq _ -
{%8E * %001} :dn {%TE * %001} :dn Auw%mmw: mmwum x , B S g o}
{%0 ‘%g6 ¥ :umoq {2%00T ‘ %001} :umog sadA 00 [
{%8E * %007} :dn {%TE *%00T} :dn (USSR R x ,r & ot acuion
{%¢ ‘%0013 :umoq {%001 ’ %0012} :umog
pajepouluwiodde
{%b9 ’ %001} :dn {%E£9 * %001} :dn aq ued jey) (3'a‘g’y) \? \¢ ﬁﬁ a
{%0 ‘%I, } :umog {%00T * %001} :umog sadAl Wud 4O %) - AL g ORaDD
{%6L * %0073 :dn {%6L * %00T} dn % A IE = m
d WV Wd [N\ 4 wopeld gM 13H
&
Apoedes pazerd Jo %0/ ~ 1N Jo Apedes Bujwnsse Juswssassy oels m_www.m uMNm%Mwo —— H1 p3jeibag
ATA
{%TZ "%00T} :umoq {%00T 790017} :umog
{%00T %001} :dn {%00T * %0013} :dn wa_mmm%mmwum ,r »r B P & 2
{%S5¢ %007} :umog {26001 ’ %001} :umog
{9%00T * %007} dn {9600T * %001} :dn OyssdhLwydon | A A @@ @
{%0¢€ ‘ %001} :umog {%97 ‘ %0012} :umog waosiet usiogiel
\ t : psjepowiuwiodoe e as jupsoweyy T awjugsaweyy
{%82 ‘%0013 :dn {%00T * %0012} :dn 2q Ued jew (3'a‘a’y) ,r »r &
Wd WY sadAL Wdd 4O %3} Wd WV o 8
fapede> pa1eid 10 %0/ = N 4o Aayoedes BULINSSE JUSLUSSISSY DRElS m_oww.u_wwwﬂmn_ . W A

(€ 30 7) SLINIINSSISSY DILVLS L4IT



*S]9AB] pUBWSP %87+9707 38 A3deded 1) JusIoNS S| 815Y) 18Y] PALINSSE 8 UED 3
"uonieis uop3uriied Jo pus siyl je paydadxa aSesn mo] 03 aNp uedIqIeg 10} UMOYS DB SI13EIS I ON *gN «

16°2 61°€ ¥9°2 Te30]
g c 5870 5070 Aebng - 3
SUEI0 LETD  THTQ dDURIEUROUS 36IRT -~ (
FETT ot set1 20ULIQENOUS WRTPSH — 2 RnusERsTE nte
2170 g0 ETOh jusmaTedmy A3TTIqoW TedTsiud - d 3 wE QEYy SOAL Wyd S,
oot 00°8: 0G°0 ITeyoToIYN - ¥
Juﬂﬂ AY 3TXg aouerjug Kxofone) Mg £q saabussseg &
yead WY
FINGOS JYINNI
{%8¢ "%001} :umog {%00T * %001} :umoq as}
{%bT ‘%0013 :dn {9007 %007} :dn Vol o
{%¥ ' %001} :umog {%00T ’ %007} :umoq =
Mo\omm » o\oooﬁw dn {%007 ‘ %0012} :dn Ve Lo
%00T * %00T} :umog {%00T * %001} :umog . 308! swioned THO
{00t * Q\OSHW :dn {%001 * %0012} :dn Qw%mmw: “c%z L2 | B =
{%00T / %0013} :umoq {%00T / %001} :umog sadA 09 15
{9007 * %0072} :dn {9%00T * %007} :dn (0) SadAL bdkd 40 % Lr » B
{%00T * %007} :umoq {%00T * %0071} :umog pa1RPOWLLIIE 87113 - LU RE] 85113 — _ an T3
{%00T * %001} :dn {%00T * %001} :dn i rEaae il |2 | _ m
{%00T * %0012} :umoq {%00T / %007} :umog sadAl INdd 40 %} - es » _mu._sbm_._ ;
{%001 * %001} :dn {%001 * %007} :dn »r »r =@ | — oM ——
{%8r ’ %0013} :umoq {%00T * %0012} :umog , — _asanoauoy
%02 * %0013} :dn {%00T * %001} :dn Lr S & Jamoq _ e
eAaT HL N
Wd WV Wd WV
Rpeded pazerd jo %0/ = PN Jo Adeded Sujwnsse JUDWISSISSY dIeIS S et
%8T+970Z

(€ 40 €) SINIWSSISSY DILVIS 1417





