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EXECUTIVE SUMMARY

Scope of works

Movement Strategies (MS) has been commissioned by City Football Group
Limited (CFGL) to provide crowd movement consultancy services to inform the
development of the North Stand Expansion of the Etihad Stadium.

This document is an addendum to ‘Etihad Stadium North Stand Expansion,
Stage 3 Part 2 Construction Hoarding — crowd movement assessment
(DRAFT) issued on 12 April 2023.

This document assesses the impact of the changes to the hoarding layouts
proposed by Sisk for Phases 1, 2 and 3 of construction of the North Stand
Expansion. The study aims to determine the ability of pedestrians accessing
(and egressing) the Etihad Stadium to circulate through the routes available to
the west, north and east of the construction hoarding.

The MS scope of assessment extends from the points of arrival/departure
(available to the public) in the wider area up to the stadium building line
(turnstile and exit doors). Circulation within the building has been assessed by
CFGL.

This document should be read in conjunction with:

* NS Hoarding Impact — Ingress and Egress Alterations.pptx [received on
24/03/23]

» 230320 12588700 — MCFC North Stand Expansion Stage 3 Part 2
Databook DRAFT-0.5.pdf

» 12588700-MCFC North Stand Expansion Stage 3 Part 2 Crowd
Modelling_ DRAFT.pdf

» 12588700-230412 MCFC Construction Hoarding Impact Assessment Stage
3 Part 2 Crowd Modelling_ DRAFT .pdf.

Main Findings
Phase 1

* The conclusions in report ‘Etihad Stadium North Stand Expansion, Stage 3
Part 2 Construction Hoarding — crowd movement assessment (DRAFT)’ for
Stadium Ingress, Hard Egress and Evacuation scenarios do not change
with the revised layout.

+ Based on current planning assumptions, a contingency queue overflow
area should be provided for the Metrolink westbound service given that the
extended queue area will not be available during this phase.

Phase 2

» The conclusions in report ‘Etihad Stadium North Stand Expansion, Stage 3
Part 2 Construction Hoarding — crowd movement assessment (DRAFT)’ do
not change with the revised layout.

» Scenario 5: Stadium Hard Egress and Arena Egress (Simultaneous) will
still require the mitigation measures set out in that report.

* The layout and operation of the overflow queue area by the Metrolink
westbound service may have to adapt to the proposed construction
hoarding layout.

Phase 3

* The conclusions for Phase 2 will also apply to Phase 3.
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SCOPE

Movement Strategies (MS) has been commissioned by City Football Group
Limited (CFGL) to provide crowd movement consultancy services to inform
the development of the North Stand Expansion of the Etihad Stadium.

This document is an addendum to ‘Etihad Stadium North Stand Expansion,
Stage 3 Part 2 Construction Hoarding — crowd movement assessment
(DRAFT)’ issued on 12 April 2023.

This document assess the impact of the changes to the hoarding layouts
proposed by Sisk for Phases 1, 2 and 3 of construction of the North Stand
Expansion. The study aims to determine the ability of pedestrians
accessing/egressing the Etihad Stadium to circulate through the routes
available to the west, north and east of the construction hoarding.

The MS scope of assessment extends from the points of arrival/departure
(available to the public) in the wider area up to the stadium building line
(turnstile and exit doors). Circulation within the building has been assessed
by CFGL.

The key analysis from a crowd flow perspective is to provide evidence that
supports the capacity calculations. The methods of analysis in this phase are
static/spreadsheet modelling (which is the methodology needed for
compliance with The Guide to Safety at Sports Grounds), and SENSE
network modelling.

This document does not include:
» Detailed operational / staffing plans

+ Contingency planning

Existing Etihad Stadium with project area highlighted (Source: Google Earth)

Proposed North Stand construction hoarding for Phase 1 (Source: SISK)
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SCOPE |

The adjacent figure shows the proposed Phase 1
construction compound for the North Stand and the
pedestrian circulation space available around the
compound.

This hoarding layout will be in place from the 10t
August to the 20" September 2023.

The Co-Op Live Arena will not be in operation during
this phase.

The extension of the Metrolink westbound queue
area will not be in place during this stage.

It is assumed that no construction works will take
place on an event day and that all doors into the
construction compound will be closed.

D {4

Phase 1 construction hoarding layout (Source: Sisk)

Pedestrian circulation space

Metrolink queue

Hoarding line
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SCOPE | PHASE 2

S— | U e | ¢
The adjacent figure shows the proposed Phase 2 B = ¢ —1 '. | . °
construction compound for the North Stand and the ) . \5_____5 BAM compound
available pedestrian circulation space. — T _ﬁ:‘w _
A
This hoarding layout will be in place from the 215t ) r— —
September until the 4t July 2024. - . ' =

The Co-Op Live Arena will be in operation from April
2024.

A level platform will be constructed on the west side
of the construction compound (by the Squash
Centre) to provide extra pedestrian circulation width
and reduce the pinch point created by the access
ramp.

The extension of the Metrolink westbound queue
area will be complete during this phase, and the BAM
compound in place (with access to Forge Lane
Bridge maintained).

On an event day at the Etihad Campus and/or the
Co-Op Live Arena it is assumed that no construction
works will take place and that all doors into the
construction compound will be closed.

Phase 2 construction hoarding layout (Source: Sisk)

Pedestrian circulation space
Metrolink queue

Hoarding line
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SCOPE | PHASE 3

The adjacent figure shows the proposed Phase 3 i ”_J%' : |
construction compound for the North Stand and the
pedestrian circulation space available around the
compound.

This hoarding layout will be in place from the 5t July

2024 until completion. ' %
The BAM compound will have been removed by the :’*“-*»—Q,

time Phase 3 starts, with the available space used for :I':‘_‘:-j:____
temporary car parking. —————h

It is assumed that no construction works will take

place on an event day and that all doors into the
construction compound will be closed.

TTTTTTT WA -

Pedestrian circulation space
Metrolink queue

Hoarding line
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SCOPE |

DOCUMENTS REFERENCED

NS Hording Impact — Ingress and Egress Alterations.pptx [received on
24/03/23]

230320 12588700 — MCFC North Stand Expansion Stage 3 Part 2
Databook DRAFT-0.5.pdf

12588700-MCFC North Stand Expansion Stage 3 Part 2 Crowd
Modelling_ DRAFT.pdf

12588700-230412 MCFC Construction Hoarding Impact Assessment Stage
3 Part 2 Crowd Modelling DRAFT.pdf.

DRAWINGS REFERENCED

Hoarding compound layout [Received on 02/08/2023]

NSE-JSS-ZZ-ZZ-DR-J-000001_HoardingPhasel-
SquashPlatformWorks_REVE.dwg

NSE-JSS-ZZ-7Z-DR-J-000002_HoardingPhase2-
SISK&BAMOnsite_ REVD.dwg

NSE-JSS-ZZ-ZZ-DR-J-000003_HoardingPhase3-SISKOnly REVD.dwg

RELEVANT GUIDANCE DOCUMENTS

Guide to Safety at Sports Grounds (“Green Guide”), 6th Edition, 2018
(Sports Grounds Safety Authority, UK), which provides guidance for the
safe design of sports grounds;

BS EN 13200 -1:2012, Spectator facilities, Part 1: General characteristics
for spectator viewing areas;

BS EN 13200 -7:2014, Spectator facilities, Part 7: Entry and exit elements
and routes;

Pedestrian Planning and Design (J.J. Fruin, 1971), defining a quantified
scale of ‘Levels of Service’ related to crowd movement on walkways, stairs
and in queuing areas.
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DRAFT

ASSESSMENT OF CONSTRUCTION PHASES 1,2 & 3



PHASE 1 |

Key findings from the report ‘12588700-230412 MCFC Construction Hoarding
Impact Assessment Stage 3 Part 2 Crowd Modelling_ DRAFT.pdf’ are the
minimum pedestrian circulation widths required around the construction
hoarding.

The Co-Op Live Arena will not be in operation during Phase 1, so the
scenarios considered for this assessment are: Scenario 1: Stadium Ingress,
Scenario 3: Stadium Hard Egress and Scenario 7: Stadium evacuation.

The Phase 1 layout width provision does not change the conclusions
presented for the previous layout.

Given that the Metrolink westbound additional queueing area will not be
available for Phase 1, a contingency overflow queue area outside the
Metrolink station is recommended.

The report ‘12588700-230412 MCFC Construction Hoarding Impact
Assessment Stage 3 Part 2 Crowd Modelling DRAFT.pdf’ presents a
maximum queue of 3,125 people for the Stadium Hard Egress scenario. At a
density of 3 people/m2 this queue would require 1,045 m2 of queue space. The
platform and Metrolink queue area provides approximately 800 m2, therefore a
further 250 m2 should be provided.

Additional overflow queue space can be provided to the east of the Metrolink
westbound service queue area. The queue area and a crowd management
plan could be activated if this space is required.

Pedestrian circulation space
Metrolink queue

Hoarding line
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PHASE 2 |

Previous design minimum widths (m) Proposed design minimum widths (m)
. : : ‘ NI LS
139 AR

The Co-Op Live Arena will be in operation during this Phase, therefore the
scenarios considered for this assessment include those in Phase 1 and
Scenario 4: Stadium Hard Egress + Arena Egress (30 minute offset), Scenario
5: Stadium Hard Egress + Arena Egress (simultaneous) and Scenario 6:
Arena only Egress.

The Phase 2 layout width provision does not change the conclusions
presented for the previous layout for Scenarios 4 and 6.

In the report ‘12588700-230412 MCFC Construction Hoarding Impact
Assessment Stage 3 Part 2 Crowd Modelling DRAFT.pdf’, Scenario 5:
Stadium Hard Egress + Arena Egress (simultaneous) presented most of the
pedestrian routes around the construction compound at, close to or exceeding
the target capacity.

The pedestrian route to the west of the construction compound (by the Squash
Court) was identified as a route where the target capacity was exceeded, and
gueues would form. The adjacent image shows the changed to the hoarding
layout proposed by Sisk.

Given that the proposed layout reduces the pedestrian circulation width
available at this location, the SENSE model for Scenario 5 has been re-run for
the revised layout in order to assess the impact of the changes on pedestrian
circulation.
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North Stand and
Arena Network
Widths

Not real widths, used to
simulate queue capacity
and Metrolink services

\

The assumed widths for
this model have been
measured in CAD
provided, or directly on
Google Maps when CAD
was not available.

Flows out of the Stadium
are constrained by the
width of the exit doors.

Note that for special
operations, it is assumed
that 7.5m width will be
provided along Alan
Turing Way (from OVG
Manchester, Details of
the Special Measures
Operating Plan, Buro
Happold, 10 November | ‘
2022) \ \
Legend

o
N
~

Ay

— 1 - 8 M o
8-15 s S
15-25 ‘ '
25-30

30 - 100

movement

strategies

A GHD company




Construction - Stadium Hard Egress + Arena
Simultaneous Egress

North Stand and Arena Max Density by Link

« Densities of up to 1.08 persons per m2 (equivalent to
LoS D) are experienced around most of the
construction compound.

» As for the previous layout, the pedestrian route on the
west side of the construction compound (by the Squash —
Centre) show higher densities due to the reduction in
width to 12.42 metres.

» Densities over LoS D are expected to be experienced Metrolink eastbound
for approximately 10 minutes at that location. This will quele-area
need to be monitored and/or managed.
. .. . Metrolink westbound
 High spectator densities that may require management queue area
are expected on Forge Lane Bridge as spectators 2
depart the Arena. We understand the Arena are aware ‘
of this and are looking to have a queue management
operation in place at this location. /
Stairs to Squash
Centre
Legend
No ppl
e | 0S A - < 0.31 ppl/ m2 ! A b 2

LoSB-0.31-0.43
LoSC-0.43-0.72
LoSD-0.72-1.08
LoSE-1.08-2.17
m— | 0S F-2.17 -4
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Construction - Stadium Hard Egress + Arena - T'O;/
Simultaneous Egress 2 <) :(
Et /
North Stand and Arena Max Flowrate by Link : JaeN
o) = N~
> : s
Ly i 5]
* Most of the routes around the construction hoarding will ‘ E 414%0 = ;é prnie )
be close to the target capacity. 3 3% : o 22 - 32 32 41 41412323 23 7_3 23 23?- = ==
» As for the previous layout, the pedestrian route on the & %53 292 Vel 2m272 g @ " -
west side of the construction compound (by the Squash 19191919 py 1 iy B «/t:«///
Court) will likely experience slightly higher flow rates BURLES 21 ; \..\ *_3; }:' = — ‘
(highlighted in the adjacent image). This is due to the \ "\ i et
reduced width of 12.42 metres at that location. | \ &
» This circulation route is also at capacity for a period of e S

Metrolink eastbound
time by Compound West due to flows from the Stadum

¥
queue area ‘
and Arena merging. ‘
. . . . Metrolink westbound
* The SENSE model shows this will result in queueing queue area
along this route (see next slide). 4546464646 464646 6

Stairs to Squash
Centre

Legend
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m— < 23 ppl/m/min

23-33
33-49
m— 49 - 66 Compound
West
— G0 - 82
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Construction - Stadium Hard Egress + Arena \
Simultaneous Egress ‘

{ \ 7\
North Stand and Arena Max Queue by Link \

The SENSE model shows pedestrian route on the west Ay \ s
side of the construction compound (by the Squash f Wirts ‘ b A |
Court) experiencing queues for approximately 10 | ‘\ ‘
minutes. The maximum queues is approximately 550

persons. This is due to the width available reducing to “
12.42 metres at this location.

A maximum queue of approximately 250 persons can " \

form due to merging flows at the location by Compound | — | F
West. This queue is expected to last up to 6 minutes. .

Proposed mitigation measures have been discussed in
the report ‘12588700-230412 MCFC Construction
Hoarding Impact Assessment Stage 3 Part 2 Crowd

Modelling_ DRAFT.pdf for this scenario. > ?

Compound
West
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PHASE 3 |

The main difference between Phase 2 and 3 is the
layout on the eastern side of the construction
compound.

Given that the minimum 15.0 metre width will be
maintained on the eastern boundary of the
construction hoarding, the same conclusions
presented for Phase 2 also apply.

- Hoarding line
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