Notes to the Reader

This report was developed prior to deposit of the Phase 2b Crewe to Manchester
hybrid Bill. References to the environmental impact appraisal of the baseline scheme
in this report may be superseded by those contained within the Environmental
Statement supporting the hybrid Bill. Information contained within this report may
also be superseded by the contents of the Integrated Rail Plan.

This report contains references to “CP3” (Control Point 3). This is an internal HS2 Ltd
reference that generally corresponds to a level of design appropriate for hybrid Bill
deposit. However, as above, the design and appraisal of the baseline option in this
study (from Node MA (Manchester Airport) to Piccadilly) is now superseded by that
contained within the deposited Phase 2b Crewe to Manchester hybrid Bill.

Partial alignments of a future NPR route described in this report were identified in
this study solely for the purpose of enabling a like-for-like comparison (designs of
equivalent level of maturity) of underground station options with the surface station
provided in the Hybrid Bill. None of these partial NPR alignments constitute an initial
preferred route at this stage nor do they prejudice further design and decision-
making on a future Manchester-Leeds NPR route. There are many other possible
alignments that could constitute an eventual preferred route. Whilst the overall scale
of impacts assessed for each of the options for this study is representative, any
specific impacts identified for the representative partial NPR route alignments may
not be applicable to a future preferred NPR route.

In the baseline option, the route to the east of Manchester is referred to as NPR
Remit 6 Option 0. This is taken from a separate study by HS2 Ltd, which reviewed the
design for HS2 and NPR around Manchester to understand the capabilities of
Manchester Piccadilly, and to understand the futureproofing requirements for NPR
services towards Sheffield as well as Leeds.

Potential above-ground ventilation and/or intervention shaft locations have been
identified as part of the study. For the level of design sufficient for the study, only the
number of shafts and an indicative potential location for each site has been
identified. If any of the options identified in this report were to be taken forward,
further detailed study of specific locations would be required. Nevertheless, the
environmental impact appraisal contained within this report is based on these
indicative locations.

Certain elements of this report have been redacted due to their commercial
sensitivity.
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1.1.1

Executive Summary

Manchester Piccadilly High Speed station will provide the Manchester terminus for High
Speed 2 (HS2) services to the West Midlands and London and provide the Manchester city
centre station for Northern Powerhouse Rail (NPR). The strategic objectives for the station
are also to integrate with the existing transport network and to support growth and
regeneration aspirations. It should also provide a high-quality passenger experience, both
in terms of interchange and access to Manchester city centre, consistent with HS2 and NPR
objectives.

HS2 Ltd has been working with stakeholders (TfN, TfGM, and MCC) to develop the design of
a surface station, for inclusion within the Phase 2b Western Leg Hybrid Bill, catering for both
HS2 and NPR. Following on from conversations with Manchester stakeholders and at their
request, a letter issued by the Minister of State for Transport to the Mayor of Greater
Manchester on 16 June 2020 referenced the alternative underground station proposals set
out in the Manchester City Council - Bechtel report(') and the further recommendations that
followed in the Richard George review. The Minister further requested HS2, in the interests
of transparency and ensuring a fair and robust evidence base for decision making on
integrating HS2 and NPR at Manchester, progress a design of an optimised alternative for a
combined underground station.

This report sets out the findings of the study undertaken to consider the scope and
requirements of a combined underground station for HS2 and NPR and a comparison with
the HS2 Phase 2b Western Leg Hybrid Bill design for a surface station. An open and
collaborative approach was taken throughout its development to assist stakeholders
identify their preferred option for a combined underground station alternative to the
surface station, as per the Minister's request.

A comparative assessment (sift) compared underground options against the surface station
included in the hybrid Bill. Additional assessments and analysis, over and above what HS2
Ltd would normally consider at a similar stage of hybrid Bill development, were included to
incorporate stakeholder requests for areas of scope development; construction
methodology, economic benefits, utility impacts, Metrolink impact, railway systems
handover, and relative operational resilience/capacity.

Three alignment options and construction methodologies were chosen following joint
workshops between HS2 Ltd and the stakeholders on 29 October 2020 and 28 January 2021.
These were alignment B (deep box) and alignment B1 (shallow box), which both run on a
north-west to south-east alignment through the city centre, and alignment D (hybrid of

deep box and mined construction) which runs on a broadly south-west to north-east
alignment. The extents of each alignment were the south portal of the Manchester tunnel
near Manchester Airport (Node MA) and a defined geographic point to the east of
Manchester, just south of Oldham (Node 3). The three options give a broad range of
understanding of the relative strengths and weaknesses of a range of potential underground
options for Manchester when compared to the surface station.
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1.1.10

1.1.11

HS2 Ltd and its consultants (MWJV) held a series of workshops with Stakeholders on 15 and
16 April 2021, to present the outcomes of the technical analysis, followed by a summary of
the sift exercise and scoring on 22 April 2021.

To assist stakeholders in identifying their preferred alternative option, HS2 recommended
alignment B1 as the better performing of the underground options. This was due to
alignments B and D presenting far greater construction challenges, that would be
unprecedented in scale and nature in the UK, posing significant risk to constructability,
programme and cost.

All options would introduce significant construction complexity. However, for alignments B
and D, the use of mined caverns of the proposed size, scale, and close spacing in a city
centre introduces significant risk both in terms of safety and of damage to existing
structures due to settlement risks. Alignment B1 ranks lowest on environmental impact but
it ranks highest on strategic fit, urban design, construction, health and safety, commercial
development and cost.

All of the underground options require significantly greater volumes of material to be
imported and exported. This would require an increase in HGV journeys (two-way) in and
out of Manchester city centre of between 13,500 HGV journeys (Option B1) and 43,500 HGV
journeys (Option D) when compared to the surface station. The study uses an assumption
that 90% of excavated material from the underground station sites (approximately 1.5-
2.2million m®) could be exported by rail. If this material instead needed to be removed by
road it would generate 135,000 additional HGV journeys when compared to the surface
station. The underground station options would also require significantly more material to
be removed by road from the south portal of the Manchester Tunnel, which could lead to a
doubling of HGVs movements in the area when compared to the baseline scheme.

The three underground station options have estimated delivery-into-service date ranges
that are 7-13 years later than the delivery-into-service date of 2036 for the current hybrid
Bill scheme.

The total cost of each of the three underground options (B, B1 and D) is estimated at
£12.3Billion, £11.4Billion, and £12.1Billion respectively. These compare to a comparative
cost of £7Billion for the baseline. This includes civils, railway systems and land and property
costs between Node MA and Node 3 along with indirect costs and contingency.

The sift outcome showed that, when comparing underground station options against a
surface station, the surface station would be the preferred option. The underground
comparators all rated as ‘'moderate worsening’ or ‘major worsening' for the topics of
construction feasibility, health and safety, cost, and schedule/delivery-into-service when
compared to the baseline surface station scheme.
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1.1.12 Stakeholders have suggested a number of areas for further work or development,
particularly refinement of the station design and the assessment of wider economic
benefits and commercial development opportunities. HS2 Ltd does not disagree that
further design refinement is possible but maintains that a like-for-like comparison,
commensurate with the level of design, has been carried out. HS2 Ltd does not believe it is
best placed to carry out any further work on wider benefits or commercial development
outside of the construction boundary.

1.1.13 It is HS2 Ltd's view that further detailed development of the options, based on the agreed
scope and requirements of this study, is unlikely to significantly change the overall
assessment and comparative difference between a surface and underground high-speed
station at Manchester Piccadilly, particularly in respect to cost and programme.

1.1.14 It is therefore HS2 Ltd’s recommendation that the Proposed Scheme for a Surface Station,
to integrate HS2 and NPR at Manchester High Speed Station, is retained for the Phase 2b
Western Leg hybrid Bill design, on grounds of cost, construction safety and programme
implications to the Delivery-into-service date of HS2 to Manchester.
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2 Introduction
2.1 Background to Study

210 The decision to locate the HS2 high speed station to serve Manchester city centre at
Piccadilly was taken for the HS2 Phase 2b Preferred Route following a robust sifting
process of alternatives, which demonstrated that the Piccadilly location was the best
performing option. The hybrid Bill design for the 6-platform high speed surface station
has been subject to public consultation and extensive engagement.

211 The decision by Transport for the North (TfN) to make Piccadilly their preferred location
for the NPR Hub in Manchester, and to make use of the HS2 Manchester Spur as part of
the Liverpool — Manchester solution, was made clear in the TfN NPR Preferred Network
and Strategic Transport Plan of 2019. This study has therefore not re-opened
consideration of alternative high-speed station locations in Manchester city centre.

212 In 2017 TfN were given the opportunity to make the case for the inclusion of passive
provision for NPR in development of the HS2 P2b Hybrid Bill. DfT concluded in 2019 that
a case had been made for inclusion of the two additional platforms in the Manchester
Piccadilly High Speed surface station and instructed HS2 to include provision for this, and
other junctions required for Liverpool to Manchester and Manchester to Leeds NPR
services, in the HS2 P2b Hybrid Bill. The provision of NPR in the Phase 2b Western Leg
Hybrid Bill has subsequently been consulted upon in the Design Refinement
Consultations of 2019 and 2020.

213 However, a number of Greater Manchester stakeholders raised concerns that a
comparative exercise had not been undertaken for a combined underground station for
HS2 and NPR services, to establish a like for like comparison with the 6-platform Surface
station included in the HS2 P2b Hybrid Bill design.

214 A concept for a combined HS2 and NPR underground station at Piccadilly was put
forward by Greater Manchester in 2019. Whilst earlier concepts developed by HS2 on
behalf of TfN for integrating NPR underground included a split-level station at
Manchester, HS2 had no involvement in the split-level proposal developed by Bechtel for
Manchester City Council.

215 Transport for the North (TfN) Board agreed at the 12 September 2019 meeting that an
independent adviser, Richard George, should be appointed to review the work to date on
integrating HS2 and NPR at Manchester Piccadilly High Speed station. The independent
report completed by Richard George also took account of the Oakervee review and the
proposed alternative concept of a combined underground station set out in the
Manchester City Council commissioned Bechtel report.
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216 The Richard George Report in March 2020 recommended that the only true ‘like for like’
comparison between concepts would be between a 6-platform HS2/NPR combined
surface station and a 6-platform HS2/NPR combined underground station. The
independent review recommended that a design and cost estimate should be developed
for the combined underground station concept for HS2 and NPR.

217 Following further engagement between Government and Greater Manchester
stakeholders, the HS2 Minister Andrew Stephenson issued a letter to Andy Burnham,
Mayor of Greater Manchester in June 2020. The letter noted the Bechtel report and
Richard George review and the forthcoming request to HS2, in the interests of
transparency and ensuring a fair and robust evidence base for decision making on
integrating HS2 and NPR at Manchester, to progress a design of an optimised alternative
for a combined underground station.

2.2 Purpose of study

2.2.0 DfT requested that HS2 develop, and discuss with MCC, TfGM and TfN, the design of an
optimised alternative 6-platform combined underground station for HS2 and NPR. The
purpose of the study was to consider the scope and requirements of a combined
underground station and compare the alternative with the hybrid Bill design for a surface
station.

221 HS2 were requested to report the findings of the study to the Minister of State for

Transport, with the final decision on the design to be made by the Secretary of State for
Transport.
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230

231

232

2.3 Original Scope of Study and
Programme

The scope of the study was developed in a collaborative manner with input from HS2, DfT

and the Manchester stakeholders during July and August 2020. The final scope was
agreed and signed off by all parties on 1 September 2020. Refer to Appendix A for the

signed-off scope.
The key aspects of the scope were:

Three options named as A, B and C were agreed to be assessed.

Design development to inform Decision Point 1 - Preliminary phase to assess
what the best construction methodology (open cut vs. mined/tunnelled) was

appropriate for each option.

Decision Point 1 - Agree and select the preferred construction methodology

for each option A, B and C. Those three options with the respective

construction methodologies would be the ones to take forward to the sift level
2. In addition, the scope referred to a fourth option that would be taken to the
sift level 2 based on an agreement to progress one of the options (A, B or C)
with both a mined and open box construction methodology.

Sift Level 2 to inform Decision Point 2 - Sift of alternative options following the
HS2’s Route Development Procedure (4) with the additional scope items as
requested by the stakeholders and reflected on the scope (Appendix A).

Decision Point 2 - agree with the stakeholders the preferred underground
option amongst those sifted.

Decision Point 3 - Ministerial review of study outcomes.

The agreed scope identified three opportunities for the stakeholders to review, discuss
and input into the development of the study. However, shortly after commencing the

study, stakeholders requested regular fortnightly technical workshops in order to input
more into the detail of the study. These workshops commenced in mid-October 2020 and

continued until the completion of the study (June 2021).

Page 11



233 The programme for the study was circulated and agreed in advance with all parties. The
first agreed programme, dated 19 October 2020, had the following key dates;

Decision Point 1: 27 November 2020. Confirm options to take forward to the
sift level 2

Decision Point 2: 19 April 2021. Undertake SIFT of alternative underground
options and seek to agree a preferred underground option

Draft report: issued for stakeholder review: 31 May 2021

Final report: submission to DfT for Ministerial review: 5 July 2021
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240

241

242

243

2.4 Modified Scope of Study and
Programme

In the technical workshop of 29 October 2020, prior to Decision Point 1, the stakeholders
requested that two additional options, known as B1 and D be considered.

Following agreement with DfT, the two additional options were assessed and included in
the design development stage to ascertain the best construction methodology for each.

In order to allow a proportionate amount of time to assess options without losing
momentum, it was agreed with stakeholders that:

Decision Point 1 would recommend three options to take forward to sift level 2
rather than four as originally agreed in the scope (refer to 1.4.1, third bullet)

The review period of the three formal stakeholder feedback periods would be
reduced from three weeks to two.

The programme was subsequently updated to reflect all the agreed changes. There
were two iterations of the programme and the latest one agreed (dated 24 February
2021) had the key dates as follows:

Decision Point 1: 28 January 2021 (2 months delay from the original
programme). Selection of three options to take forward to the sift level 2

Joint (HS2, DfT and stakeholders) Sift Workshops: 15 and 16 April 2021

Decision Point 2: 22 April 2021. Undertake SIFT of alternative underground
options and seek to agree a preferred underground option

Draft report issued for stakeholder review: 28 May 2021

Final report submission to DfT for Ministerial review: 29 June 2021
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2.5 Decision Point 1 summary

250 The purpose of Decision point 1 was to determine the preferred construction
methodology for each option, whilst undertaking a high-level analysis for each option of
the station footprint, configuration and associated alignment.

251 The high-level analysis considered each option (A, B or C) as either a box or mined
underground station and each were assessed against the criteria of; construction impact;
indicative construction cost; risk and programme; passenger experience; commercial
development and local environment.

252 Options A and B were deemed to be most suited to a deep box for the underground
station (open cut). The location of the Underground station for option C was deemed to
be less desirable due to the extent of the impact when considering local constraints,
significant interface under the conventional railway and incompatibility with the Piccadilly
Strategic Regeneration Framework.

253 The additional options requested by the stakeholders, B1 and D, were developed as
option Bl in a shallow box and option D for a hybrid of both typical construction
methodologies mined and open cut. Both additional options studied were analysed
against the same set of criteria as options A, B and C.

254 All five options considered in the design development stage were assessed on a Red,
Amber, Green (RAG) rating basis against the criteria for comparison purposes and ranked
as 1 = best performing option and 4 = worst performing option. The high-level summary
for the assessment of options considered in the design development stage is illustrated
in figure 1.
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Figure 1 - Option comparisons

255

256

257

258

The Decision Point 1 meeting was held on 28th January 2021. The aim of the meeting
with DfT, TfN and Manchester stakeholders was to formalise Decision Point 1 and select
three options to take forward to Sift Level 2.

Prior to the Decision Point 1 meeting in January 2021, stakeholders requested that four
options instead of three options should be taken forward to the sift level 2 stage.

This request was not agreed by DfT and therefore the conclusion of Decision Point 1 was
to take forward options B, B1 and D to the sift level 2 stage of the study. For reference,
Option A was the fourth option that stakeholders wished to take forward along with
Options B, B1 and D.

Supporting information for the design development stage of work up to Decision Point 1

is within Manchester Piccadilly high speed station an optimised alternative underground
station stage 0: pre-sift Document no.: 2DE01-MWJ-EN-PRE-M003-000027
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310

311

312

313

Scope of sift
3.1 Overview of the SIFT options

Baseline

The baseline option leaves the proposed HS2/NPR station at Piccadilly, heading eastward
through the Pin Mill Brow area via a shared corridor supported on viaduct. As the
corridor approaches the Ardwick area, the HS2 alignment commences its descent towards
a tunnel portal in a south-easterly direction. At the same time, 1 NPR track (on the north
side of the shared corridor) starts to pull away to the east, whilst 1 NPR track (on the
south side of the shared corridor) starts to rise up such that it can soon pass over the HS2
alignment and join the other NPR track in a dedicated NPR corridor, immediately to the
north of the existing Siemens rolling stock depot.

For the purposes of a like-for-like comparison with the alternative underground options
the provision of stabling sidings for the hybrid Bill baseline plus Option 0 (see section 4)
to Node 3 has been excluded from the assessment and costing of the baseline
comparator option.

The NPR corridor then crosses over the NR Philips Park line, before passing immediately
to the south of the NR Manchester Rail Operating Centre and parallel to the Manchester-
Glossop NR ling, to the south. The 2 tracks run parallel to the conventional rail corridor
before descending into the tunnel portal in the Gorton area for the NPR route to Leeds.

The Leeds route then continues in tunnel in a north easterly direction all the way to the

NPR node 3 to the south of Oldham. This section of the tunnel has 3 vent shafts, being
located at Openshaw, Ashton Moss and Waterloo.
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Options

All alignment option routes start at the proposed portal location at Manchester Airport
High Speed Station (denoted Node MA) in Community Area MAO7. Each travel
underground towards one of three station locations in Manchester city centre within the
vicinity of the existing Manchester Piccadilly Station (MA08)

The alignments then travel north east towards Leeds running in tunnels to Node 3,
located southeast of Oldham.

Whilst Node MA is located on the hBD design alignment, the Node 3 location is a
reasonable point of convergence of the different representative partial route
alignments identified solely for the purposes of a like-for-like comparison of the
station options.
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3.2 Summary of the SIFT process

320 The sift was undertaken in accordance with the HS2 Route Development Procedure (HS2-
HS2-SA-PRO-000-000007 revision P08). This is the standard sift process used across the
HS2 project to compare alternatives against a baseline.

321 The purpose of a level 2 sift is to give a structured and evidenced based approach to
assess a design option or options against an existing design baseline. This provides the
basis of an informed decision on whether to progress one of the options or to remain

with the baseline.

322 Sifting uses standardised assessment criteria to measure the relative merits of an option
against the baseline option.

323 For this sift HS2 Ltd used bespoke sift criteria, which were agreed in consultation with the
stakeholders. These criteria are included with the agreed scope in Appendix A.

324 The option appraisal assessment criteria used is as follows:

Rating |Meaning
Major worsening on the Comparator/ baseline option

-- Minor worsening on Comparator / baseline option

Neutral / no change to Comparator / baseline option

+ Minor improvement on Comparator/ baseline option
Major improvement on Comparator/ baseline option
N/A  [Not Applicable

325 The appraisal of options against the sift criteria by HS2 was discussed with the

stakeholders at a series of workshops on the 15/16 April; _
_ MWJV presented the draft summary findings of the level 2 sift to

DfT, HS2., MCC, TfGM and TfN on 22 April 2021. HS2 shared its presentation on 22 April
including draft versions of the sift summary and the sift matrix with Manchester
stakeholders on 4 May 2021.
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3.3 Assumptions and exclusions for

SIFT

Assumptions

3.3.0 The development of the designs for options B, B1 and D was made based on a number of
assumptions, where information was not available. The assumptions were made following
review of available information using professional judgement appropriate to the level of
design appropriate for a level 2 sift.

331 Appendix B contains a full table developed during the design listing the assumptions
made, rationale and potential impacts.

332 There are several key assumptions identified which may be summarised broadly as:

Title Description Rationale
No site or project specific intrusive

Stationand | Ground Conditions are only assumed from ground investigation .(G.l) has been

I undertaken. Only anticipated geology

vicinity Desk Study sources. o .
and preliminary geotechnical parameters
have been established.

Airport Station will not be operational in
Phasing advance of Manchester Piccadilly Current HS2 planning and business case

underground station i.e. no staged
opening of the Western leg.

does not allow for a phased opening.

Construction

Ashley Railhead will be used to support
the rail systems construction to the
eastern extents of underground

The existing strategy can be used to
support the rail system construction

strategy box/throat. E.g. the overall rail system and | without incurring a cost penalty of
construction strategy is fundamentally delivering additional works.
similar to hBD
Approach The track layout at the station approaches Compmed HS2 /NPR operational .
Throat ic identical at both ends requirements have not been obtained at
Layout ' the time of the submission of this study.

Table 1 - Summary assumptions
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333

Exclusions

The design has been undertaken to a high-level for each of the options at this stage, to
sufficiently enable comparisons to be made. However, there are some exclusions from the
scope of design.

Vent shaft locations and head house designs: The preliminary design has
established the numbers and potential locations only.

Over site development (OSD): The station designs demonstrate how OSD might
be incorporated into the structure of an underground station only.

Potential connection to Sheffield: This is not considered in the alignment design.
Stabling: Assumed to be outside of the scope area and not considered

NPR continuity: The alignment design meets the node point given within the
agreed brief provided by TfN but not considered any further.

- Design of Metrolink Track & Station: Metrolink requirement has been
safeguarded through space proofing. Detail design of Metrolink track and station
is not considered at this stage. Refer also 3.4.2

Design of Car Park: Car Park requirement has been safeguarded through space
proofing. Detail design of car park structure not considered at this stage and
assumed to be outside of scope.
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3.4 Basis of design for SIFT

34.0 The following design parameters have been adopted as part of the design briefing for the
alternative options B, B1 and D in consultation with HS2. The items formed the starting
point for design briefing.

Station design
Planning & Layout

Use PRS as baseline for platform core and escalator layout (HS2)

Use island platform width of 13m (Piccadilly CP3 design) as starting point.
Referring to TS Station sizing HS2-HS2-AR-STD-000-000001 (7).
Concourse unpaid: 3,245 sqm based upon Train Service Specification and
capacity demand.

6 number of platforms, 415m long (each)

Forecourt (Based on Piccadilly CP3 Design, safeguarded through space proofing)

Car ‘kiss n ride’ pick up: 121 bays
Car ‘kiss n ride’ drop off: 18 bays
Taxi pick up: 8 bays

Taxi drop off: 14 bays

Taxi rank: 84 bays

Re-provision of Shuttle Bus: 5 bays
Cycle spaces: 523

Car Park (Base on Piccadilly CP3 Design, safeguarded through space proofing)
Number of bays: 1,998 bays
Metrolink (Based on Piccadilly CP3 Design)

Platforms: 80m x 4m per platform face
Assumed 4 platform faces required

341 Metrolink proposal for B1 and D were developed with TfGM designers over a series of
workshops. Option B uses existing provision and does not include the new and additional
underground Metrolink proposal shared with HS2 and MWJV in March 2021 due to
programme constraint. Note; TFfGM Metrolink preferred proposal for Option B requested
an underground Metrolink arrangement located below the HS2 underground ticket hall.
As noted, this was not incorporated due to programme constraint. In addition, the
feasibility of underground Metrolink is untested and may impact station depth including
adding complexity to vertical circulation as depth would add additional landings to
escalators.
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Urban Integration

34.2 Manchester Piccadilly Strategic Regeneration Framework March 2018 has been
referenced as the basis of Urban Integration study (UIS) for all Alignment Options but
extended beyond the Framework area to include land that is affected by the construction
of HS2.

343 Where possible the proposed city grid structure has been adopted as defined in the MCC
Manchester Piccadilly Strategic Regeneration Framework (March 2018).

Commercial Development

344 High level commercial development capacity testing has been conducted to estimate the
indicative achievable floorspace for each of the alignment options. For assessment
purposes the method of capacity testing has been aligned to Hybrid Bill Design Urban
Integration Study (2DE01-MWJ-EN-REP-M005-000014 P02).

345 For SIFT purpose, only gross external area (GEA) quantum within consolidated
construction boundary CCB has been assessed.

3.4.6 For the purpose of commercial development assessment, all development massing height
tested to generate indicative achievable floorspace (GEA quantum) within CCB has been
defined by MCC Manchester Piccadilly Strategic Regeneration Framework Height Plan.
The building heights tested are compatible with current planning policy / consent
schemes; this provides consistency across all alignment option. It should be noted that
this is a theoretical urban planning model and no commercial or real estate assessment
has been conducted to give real estate value to the assumed achievable floorspace
generated.

Alignment Design

347 The design is in accordance with the HS2 design principles and standards. This means
that aspects such asymmetrical station throats have been conservatively assumed at this
stage.

348 Node 3 is approximately 30m underground at 124m AOD. This is a given link node point

and gives rise to the conclusion that it is impractical to attempt to bring the alignment to
the surface north of Piccadilly station. It is therefore assumed that any required train
stabling requirement will be outside of the limit of the study and will be provided by
others.
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Rail Systems

349 The rail systems design was required to replicate the iTSS shown in figure 4 as an
underground through station layout in line with the agreed options from Decision Point

1.

MANCHESTER
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MANCHESTER
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BIRMINGHAM
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pretortd %3 Station Call and Split / Join

LONDON 777777 station Callin alternate hours

EUSTON 2 Growth Path

1

Figure 4 - Indicative Train Service Specification (iTSS)

34.10 The scope required the alternative designs to provide a like for like comparison to the
baseline hybrid Bill design, the main criteria from the hybrid Bill design was adopted
where possible in the underground options, namely;

6 platforms shall be provided at Manchester Piccadilly station
All platforms shall be capable of accommodating 400 metre trains

Trains from HS2 shall be able to arrive in all platforms, and trains shall be able
to depart from all platforms to HS2

Trains from NPR shall be able to arrive in all platforms, and trains shall be able
to depart from all platforms to NPR

All platforms and approach tracks/crossovers shall be bi-directional
Splitting and joining of 400m trains shall be possible in all platforms

Permissive working shall be possible in all platforms; that is a 200m train can
arrive unimpeded into the ‘near’ end of any platform with a second 200m train
already occupying the ‘far’ end

Platform 2 arrivals parallel to Platform 3 departures (towards HS2)
Platform 3 arrivals parallel to Platform 4 departures (towards HS2)

Platform 4 arrivals parallel to Platform 5 departures (towards HS2)
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Assuming the station is configured as 3 island platforms, the ‘NPR’ end station
throat shall be configured so that ‘Eastbound’ and ‘Westbound’ NPR services
may remain in parallel irrespective of which platform islands are used, i.e.

‘Eastbound’ NPR services using Platform 1/2 must be fully parallel to
‘Westbound’ NPR services using Platform 5/6

For movements in the same direction (in either direction), it shall be possible an
arrival into any platform to be made simultaneously to a departure from
another platform for any combination of points (i.e. Overlaps / End of
Authorities to be clear of relevant point work).

HS2
(Man NPR

Airport) (Leeds)

——  HS2 Service
NPR Service

Figure 5 - Layout and station approach

3411 The layout of the throat design was set out in order to ensure the requirements could be
satisfied. This led to the development of the throat layout to achieve the required
movements into the station. This can be seen in figure 5.

34.12 It should be noted that in the interim stage between completion of HS2 and delivery of
NPR, the underground station would need to operate as a terminus for HS2 services from
London and Birmingham

Construction Programme

34.13 With the change in alignment as the HS2 tunnels approach the station there is no
immediate site on the route to tunnel from both directions as in the baseline scheme and
so the tunnels will be driven into the city centre from the Airport portal. Two HS2 TBMs
are driven from the Manchester Airport portal all the way to Piccadilly, with a 2-month
stagger. Activities prior to TBM launch are the same as for the Hybrid Bill design.

34.14 The TBM advance rate is 80 m/week after a 250m learning curve, which is limited by HGV
movements allowed at the Airport Portal and is the same as for the hybrid Bill Design.

3.4.15 NPR approach civils construction occurs at the same time as the HS2 approach civils
construction. This includes the portal shaft at Ardwick for B and B1 and at Barking Street
for D, as well as intervention shafts. This will enable NPR TBMs to be driven into the
portal shaft from outside the city and extracted and will minimise impacts on the station
itself.
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3.4.16 NPR construction and rail system integration are not on the critical path for HS2 delivery
into service.

34.17 Metrolink construction (considered as a surface station) is assumed to be a minor non-
critical element and not included in the construction programme for any of the
underground options.

3.4.18 Enabling, advance and utilities works have the same duration as in the baseline for
Piccadilly Station (the hybrid Bill Design) including demolitions.

3.4.19 Rock head levels taken as the ‘average’ level, i.e. at +30 mOD.

3.4.20 Depth of weathering and rock UCS (unconfined compression strength) taken as the
‘average’ values, i.e. 2 m of weathering and 20 MPa, respectively. (Note that in the
programme the UCS affects the diaphragm wall excavation rate only and so a higher
value is more conservative). Refer to geotechnical report for the basis of the values

applied. (8).

3421 Station box excavation is limited to 1800 m®/day, which is the capacity of 3no. trains per
day from Ardwick rail sidings based on 600m? per train. This is also estimated to be close
to the upper limit for excavation plant operating in the box based on a number work
fronts.

3.4.22 Civils and MEP fit-out of the station box finishes 2 years after internal concrete works
(slabs, skin walls and RC columns). Where end sections of the box are used for mined
approach construction and finish later than the main part of the station box, then civils
and MEP fit-out can finish a minimum of 1 year after the internal civil concrete works
have been finished in these areas.

3.4.23 Rail systems and MEP fit-out of HS2 approach structures starts after secondary lining of
mined caverns has been completed for B and D. For B1 the rail systems and MEP fit-out
of the approach tunnels, intervention shaft and portal shaft outside of the approach box
can start after TBM extraction and secondary lining of the outer scissors cavern. Duration
is 2 years.

3.4.24 Integrated testing and commissioning have a duration of 2 years, which may overlap with
the latest civil and MEP fit-out activity by 1 year.

3.4.25 Trial operations follow after integrated testing and commissioning and have a duration of
1 year.
3.4.26 A high-level programme showing the construction durations can be found in Appendix F.
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3.5 Applicable Safety Standards

National Standards

35.0 Operating a railway underground presents a higher risk for the safety of train passengers
and on-board staff during operations. Fire, derailment, long stops and other accidents
require preventive safety measures to minimise the risk and increase the comfort of
passengers. In addition to the Railway Safety Directive (EU) 2016/798 applying to all
infrastructures, specific requirements for tunnels are included in Regulation (EU)
1303/2014 on Technical Specification for Interoperability for Safety in Railway Tunnels
(TSI SRT). The TSI SRT establishes safety specifications and recommendations for all
tunnels and underground stations.

351 Following the UK’s exit from the EU and the ending of the transition period on 31
December 2020, EU Technical Specifications for Interoperability (TSIs) have ceased to
apply in the UK. The technical content of TSIs at the end of the transition period have
been replicated as National Technical Specification Notices (NTSNs), which came into
effect on 1 January 2021.

352 NTSNs define the technical and operational standards which must be met to satisfy the
‘essential requirements’, and to ensure the interoperability of the railway system. This
allows all parts of our network to run as a whole system, providing benefits for our
customers and our society.

353 The essential requirements are safety, reliability and availability, health, environmental
protection, technical compatibility and accessibility. ‘Interoperability’ is defined in
the Railways (Interoperability) Regulations 2011 (as amended) as ‘the ability of the rail
system to allow the safe and uninterrupted movement of trains which accomplish the
required levels of performance for those lines’.
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HS2 standards and Safety Approach

354 The design of the underground options has been undertaken against HS2 technical
standards.
355 The Strategic goal for HS2 is “to create a railway designed, built and operated to the

highest health, safety and security standards.” And sets the following objectives

To set a better standard for health and safety performance in the delivery of a

major project.

To prevent injury and proactively manage risk.

To manage the health and wellbeing of all our workers to create a new, better

standard in occupational health.

To protect HS2 assets and those of its suppliers.

3.5.6 The following Principles of Practice, organised around seven focus areas, establish the

baseline for a common, consistent approach to health and safety during construction and
for our future operational workforce, passengers and public.

@ AR

Workforce safety Public and
- Industry approach to neighbour health
site access: passport. and safety

» Access to resources

» Embedding Safe at

heart approach.

= Role of supervisors as

active safety leaders.

= Working with supply

chain partners to
identify better ways
of working to protect
worker safety.

[0}

55

| Safe supply chain
management

= Engage all tiers of

the supply chain in
improving health and
safety standards.

» Set clear expectations

but not be prescriptive.

= Create a culture

of sharing best
practice and a fair
culture approach to
incident response.

and champions to
address health and
safety concerns
during construction.

)

Safe operations
= Safe decisions now

for the future safe
operation of HS2.

= Designing assets

for workforce
and passenger safety.

= Upskilling supply

chain system safety.

@)

Workforce health
and wellbeing

= Building the resilience

of our people.

= Setting new
occupational health
standards on
construction sites.

= Changing the

narrative: view health

like safety.

~a

SMART

assurance

= Fit-for-purpose,
HS2-aligned health
and safety
management
systems.

= Robust risk
identification,
management,
monitoring, auditing,
reporting and
assurarnce processes.

Safe by design

= Working together with

the design community
to set new standards.

= Building capability

in design to
identify health and
safety risks.

= Building a culture

in which we make
safe decisions.

Table 2 - Extract from supply chain health and safety approach — HS2

Page 28



4.1.0

411

41.2

4.1.3

4.1.4

4.1.5

Option Description

4.1 Baseline option + NPR Remit 6
Option 0

Option 0 comprises the NPR route from Manchester Piccadilly towards Leeds (node
3). The routes bifurcate from the HS2 alignment in the Ardwick area, continuing east
to the Gorton area. Within the Remit 6 study a small quantity of rolling stock sidings
is provided in the Gorton area, however, to ensure a like for like comparison in this
study the provision of any stabling sidings in the baseline comparator are excluded.
The Leeds route then runs in tunnel to node 3, located southeast of Oldham.

Option 0 leaves the proposed HS2/NPR station at Piccadilly, heading eastward
through the Pin Mill Brow area via a shared corridor supported on viaduct. As the
corridor approaches the Ardwick area, the HS2 alignment commences its descent
towards a tunnel portal in a south-easterly direction. At the same time, 1 NPR track
(on the north side of the shared corridor) starts to pull away to the east, whilst 1 NPR
track (on the south side of the shared corridor) starts to rise up such that it can soon
pass over the HS2 alignment and join the other NPR track in a dedicated NPR
corridor, immediately to the north of the existing Siemens rolling stock depot.

This point (10m east of the Ardwick Box) has been identified as the design and
construction touchpoint between HS2/NPR, i.e. the location beyond which NPR
infrastructure can be built/commissioned without impeding the operation of the
nearby HS2 route.

The NPR corridor then crosses over the NR Philips Park line, before passing
immediately to the south of the NR Manchester Rail Operating Centre and parallel to
the Manchester-Glossop NR line, to the south. Following this, the Manchester sidings
for stabling rolling stock is in the Openshaw area to the north of the NPR corridor,
comprising 4 sidings. (As stated in 3.4.8, stabling requirements are considered as
being outside the remit of the study).

Beyond the end of the sidings, the 2 tracks on the NPR corridor descend into the
tunnel portal for the NPR route to Leeds. The Leeds route then continues in tunnel in
a north easterly direction all the way to the NPR node L to the southeast of Oldham.

This section of the tunnel has 3 vent shafts, being located at Openshaw, Ashton
Moss and Waterloo.
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Baseline Construction Methodology

416 The baseline option is a viaduct station with elevated platforms similar in typology to the
Piccadilly NR Classic station. The HS2/NPR station has a western concourse at the same
level as the existing NR concourse with end loading of the platforms. Below the platforms
there is a lower concourse serving Metrolink (with platforms in a basement box below the
station) and the HS2/NPR eastern concourse. The lower concourse connects at grade to
proposed boulevard to the Piccadilly SRF and connects under the NR Classic station to
the Mayfield development.

Baseline Above ground Station Site

41.7 The proposed Manchester Piccadilly High Speed station is located north of the existing
Piccadilly station concourse and to the east of Gateway House. With the terminus ends of
the HS2/NPR platforms broadly aligning with the ends of the NR station platforms.

418 The proposed station building itself is rectilinear, approximately 586m in length and 65m
wide (excluding the width of the Boulevard and shared concourse) to accommodate the
requirements for; HS2, Northern Powerhouse Rail (NPR) and the sunken Metrolink
Piccadilly station.

419 Manchester Piccadilly High Speed station is a rail terminus station with a three-island
platform configuration, located above street level and supported by a viaduct structure.

41.10 As the track heads east, it continues along a viaduct over the River Medlock and
Mancunian Way (A635) where it descends towards a portal adjacent to the Ardwick
Depot.

41.11 The current site is a mixture of light industry, offices, residential and car parking (both

multi-story and ground level). The key landowner is Network Rail (NR).

41.12 It is not foreseen that any residential buildings will be demolished due to HS2 proposals
in this study area.
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4113 The site is bisected by many roads which will be affected as part of this work, these

include:
Sheffield Street; - Travis Street; - Pin Mill Brow and
Mancunian Way; - St Andrews St; - Store Street
Ashton Old Rd; - Helmet Street;

MEDLOCK
VALLEY

BESWICK

Adopted Metrolink

Disused Viaduct

Viaduct
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x

Cutting

Existing Viaduct ol N

Figure 6 - High Speed Rail, NPR and Metrolink Alignment Baseline proposal
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Figure 6 - Manchester Piccadilly High Speed Station Baseline proposal

4.1.14

41.15

41.16

Summary of General Arrangement

Manchester Piccadilly High Speed Station will be a new station on the HS2 route which
will be located close to Manchester Piccadilly classic Network Rail station. The HS2 station
is alongside the existing station so that it can operate and feel like a single station.

The six HS2 platforms in a 3-island configuration will be located on a viaduct. The
platforms will be 415m in length with an additional 40 m buffer zone at the western end.
The platforms are mostly under the station roof with full roof platform coverages. The
remaining length of platforms will be provided with canopies. The tracks will run onto the
approach viaduct to the east before connecting into the Manchester tunnel

The platforms and concourse sit below a single span vaulted roof volume spanning
across the three island platforms providing weather protection, daylight and sense of
arrival. The design provides view out though a glazed facade to the boulevard and views
of the NR classic station listing facade through the shared concourse assisting
wayfinding.
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41.17 All internal occupied areas of the station need to be ventilated to control and dilute
airborne contaminants (e.g. Carbon dioxide, etc), to exhaust unwanted heat and smoke
(train heat emissions, and during or following a fire event), and to a lesser degree reduce
internal moisture accumulation

41.18 The baseline proposal utilises the station roof volume as part of the ventilation strategy.
The proposal includes areas that are naturally ventilated and areas requiring supply air
only with space proof provision for mechanical and smoke extract on the roof subject to
advance modelling during detailed design.

41.19 Under the platforms will sit the lower concourse with access to the HS2 eastern
concourse and Metrolink platforms in the basement. The concourse will be accessible
from the shared concourse providing a vertical link to the HS2/NPR western concourse
and NR classic station concourse. It also provides north-south and east-west pedestrian
connectivity and links to forecourt facilities.

4.1.20 The lower concourse and platform level concourse will include retail provision. The
eastern and western loading bay links to the back of house with access between the two
main levels.

4121 In the basement box section will sit a new Metrolink stop with four platforms. These will

be accessed from the lower concourse level.

4.1.22 To the north of the station there will be car parking provision consisting of two car parks
on the boulevard

4.1.23 Eastern Forecourt: Private car, ride hailing, taxi pick-up and drop-off facilities are located
to the east of the station between the HS2 viaducts and the existing conventional rail

viaducts.

4.1.24 Fairfield Street Forecourt: existing short-term pick-up and drop-off will be replaced with
blue badge bays, whilst the taxi facility will remain

4.1.25 Piccadilly Boulevard: A linear intermodal forecourt will run parallel to the new station side
of the road.
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Station Width - 65m Outine of SR

Figure 7 - Conceptual Section of Manchester Piccadilly Baseline Proposal

Platform Configuration

4.1.26 The Manchester Piccadilly High Speed station scheme selected has six platforms in a 3-
island configuration. This configuration provides a more efficient overall station width
than using separate side platforms. The current platform design has the following
features:

4.1.27 Each platform is designed to accommodate the following vertical circulation for
customers:

6 No: Escalators arranged as 2no: banks of 3 escalators leading to the lower
concourse towards the eastern end of the platforms. The western end is end
loaded.

Four customer lifts, this is based on pairs of 2 with through Access from
platform level to the lower eastern concourse;

Three fire escape stairs with firefighting and evacuation lifts;

Service lifts have been included at the eastern end of each platform, linked to
the eastern loading bay

4.1.28 The following indicative facilities are also provided for on platforms

Hydrants

Communication & Electrical equipment rooms.
Goods lift (catering and waste)

Wheelchair storage

Wheelchair accessible toilet

Staff unisex toilet

Seating
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Staff refuge point
post mounted systems for lighting, PA/VA and CCTV

Concourse Configuration

41.29 The station has 2 main concourses, one at platform level and level with the NR concourse,
and a second lower concourse at ground level. These two concourses are linked via the
shared concourse providing vertical connection between the NR classic station and the
HS2/NPR station and concourses

4.1.30 Provision has been made for the following facilities within the HS2/NPR Concourses:

Retail

Customer toilets and baby facilities
Customer information points

Waiting areas

Lost luggage

British Transport Police (front of house)
Multi-faith room

First Aid Room

Customer experience hubs

Western Concourse

4131 Providing a concourse at the ‘city end’ of the station enables a level connection from the
end of the HS2 and NPR platforms and the existing station concourse for quick
interchange times. Its configuration is designed to provide direct pedestrian access to
and from the city centre via Station Approach or north of Gateway House. Provision for
customer lounges and facilities are provided within two mezzanine areas. There is an
opportunity for these to link to the existing station upper retail level

Eastern Concourse

4.1.32 The HS2/NPR eastern concourse sits below platforms as part of the lower concourse and
provide access to the HS2 platforms via a total of 18 escalators and 8 lifts. Its location
provides quick and direct interchange to the Metrolink platforms. Space provision has
been made for customer waiting areas and retail facilities around the edges of the
concourse.
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Shared Concourse

4.1.33 The shared concourse connects the HS2 /NPR and NR classic station together in a double
height atrium space for the full active length of the lower concourse Virtual
transportation connects the lower concourse and the upper concourse with circulation
space at both levels running along the listed facade and brick arches below.

Metrolink

4.1.34 HS2 have collaborated with TfGM to incorporate their concept for new Metrolink Stops at
Piccadilly. It is intended that Metrolink relocation is done under the hybrid Bill powers
and land requirements to enable a combined multi-modal hub. The scheme designed by
TfGM consists of two stations. The stops are referred to as Piccadilly and Piccadilly
Central.

Piccadilly

4.1.35 This will be the main Metrolink stop at Piccadilly. It is proposed that 4 underground
platforms will act as interchange to the city network serving the existing and HS2/NPR
station services as well as surrounding developments. The stops location provides direct
connectivity to the lower concourse and onwards to the rest of the Piccadilly transport
facilities.

Piccadilly Central

4.1.36 A secondary, two side platform Metrolink stop is proposed at grade to the east as passive
provision. Level access from the Boulevard and the south is possible through excavation
and levelling of the surrounding terrain. Further extension of this branch line as part of
tram-train connection has been considered in conjunction with TfGM and is not
precluded by the HS2 works

4.1.37 The platforms will be accessed with two set of vertical transportation at the west of the
Metrolink platforms.

Ventilation and Smoke extract

4.1.38 The Metrolink Piccadilly stop requires a means to extract smoke in a fire scenario. As a
result, an extract structure will be required adjacent to the station. An indicative location
for this smoke extract point has been reserved to the west of the station. It is envisaged
that a flue in the location could be successfully mitigated through a considered
landscape, architectural or sculptural approach. Reference can be drawn from successful
examples of high-quality responses such as Kings Cross Square, London.
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Urban Integration

4.1.39 The Boulevard is located to the north of HS2 viaduct station.

4.1.40 The station ticket hall, concourse and back of house occupies the whole length of The
Boulevard at ground floor level, fronting, animating and activating the Boulevard. The
Boulevard acts as an armature for development, establishing a new commercial address
for Manchester city centre.

4141 Two < gateways = has been envisioned by MCC Piccadilly SRF, one at Medlock Park with
the highest visibility along the Ring Road and the second at HS2 and NR station entrance
facing onto the city centre. Baseline option offers an HS2 Station that resembles the
heroic arched station structure that pays homage to the listed Victorian NR Station.
However, the baseline HS2 station is hidden behind the Gateway House with its ramp
structure, providing a limited presence in the city centre. The location of baseline station
forms a limited gateway experience into Manchester, with its presence bounded to The
Boulevard only. Wayfinding into Manchester City centre has limited legibility if passenger
exit onto The Boulevard.

4142 With the relocation of Metrolink to below ground, baseline option allows pedestrian
permeability under the NR station, linking the Piccadilly SRF area to Mayfield SRF
development to the south.

4143 Multi modal hub has been placed between the NR and HS2 approach viaduct.

4144 HS2 alignment will be arriving from the east through the industrial dominated hinterland
in a tunnel. The tracks will be exiting through the portal, the approach will raise onto an
embankment and arriving on a viaduct into the city centre. Land where HS2 will be
approaching from the east is currently sterilised by existing NR viaducts, railway sidings,
depots and other infrastructure. Much of these NR infrastructures will remain in-situ with
the addition of Metrolink tram-train infrastructure, HS2 embankment/portal and NPR
embankment. Industrial dominated land to the east of Ring Road will be affected by the
arrival of HS2 with its embankment/viaduct. It has been noted at hybrid bill design stage
that these industrial dominated areas within the CCB can be redeveloped with the arrival
of HS2.

4.1.45 Development opportunity within the CCB has been tested to the east of road ring at
hybrid Bill Design stage, this has been documented in hybrid Bill Design Urban
Integration Study (2DE01-MWJ-EN-REP-M005-000014 P02). Significant challenge remains
with HS2 embankment and Metrolink tram train alignment which limits north-south
connection between the two development parcels. Nonetheless, there is sufficient space
in the north and south parcel to accommodate two blocks of development parcels each
with adequate space to mitigate against the visual impact of the viaduct and
embankment. It has been envisioned that retail and commercial opportunities can be
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located under the HS2 viaduct connecting them back into the proposed urban structure.
Existing disused NR Viaduct and historic building of interest can be retained and
adaptively reused to develop the character of the new development area.
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Figure 8 — Strategic Urban Framework developed for Hybrid Bill Design.

4.1.46 In order to provide adequate access to regenerate the development area to the east of
Ring Road, it has been envisioned that the northern parcel will be served by the Metrolink
Tram-Train Service (Hooper Street Station), The southern parcel will be served by Ardwick
NR Station with increased frequency of service brought on by the new development.
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4.2 Underground Option B

Underground Option B route alignment

420 Underground station Option B lies on alignment B. Alignment B is ¢.28km long between
Node MA and Node 3 and is wholly underground. There is c.16km of route to the south
of the station and c.12km to the north.

42.1 Alignment B initially proceeds north-east from Manchester Airport High Speed station,
adopting the same horizontal and vertical alignment (including the tunnel portal) as the
hybrid Bill alignment, before diverging to pass to the west of M60 junction 5 (with the
A5103). The route then bears north-west passing under Longford park before reversing
to pass approximately between Old Trafford Cricket Ground and Old Trafford Football
Stadium. The route then continues as a long right-hand curve, passing beneath Salford
Quays and the river Irwell, to tie in with the approximately north-west/south-east bearing
of the proposed underground station adjacent to the existing Manchester Piccadilly
conventional rail station, the rail level at the proposed station being 6m AOD.

422 Leaving the proposed underground station, and remaining underground, the route
passes through the Ardwick area to the north of the shed at Ardwick depot. After passing
under the railway at Ardwick depot the alignment bears north-east with a left-hand curve
before reversing in Greenside. Following this the alignment bears east-north-east,
following a right-hand curve which reverses under the M60 near Medlock hall.

Option B Selected Construction Methodology: Deep box

423 Option B is proposed as a deep box construction. A deep box is required to allow the
tunnelled throat to connect to the station box and hence depth of station box is defined
by construction requirements of the tunnel approach and interaction with geotechnics to
provide enough cover to ground level to allow the approach structures to be constructed
using mined excavation techniques. This had been identified as providing the potential
advantage of minimising the surface disruption that open box excavation would
otherwise mean. The deep box construction with tunnelled approach throat lessens
surface impact as buildings above would not be required to be demolished in the case of
the open cut, throat design of the shallow box construction. In both the shallow and deep
box construction the station box is open and requires demolition of structures above.
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Figure 9 - Option B Alignment including station box, approach throats, inner and outer crossovers

Option B Site location

424 Alignment B site is located north of the existing station in a parallel configuration.

425 The proposed site is a mixture of light industry, offices, residential and car parking (both
multi-story and ground level. The key landowner is Network Rail (NR)

426 The station box located below ground is 465m long 76.5m wide and Circa 38m deep
noting that ground levels vary.

427 Track level is defined by the mined approach geotechnical requirements and established
at +6A0D.
428 Above the station box is proposed Over Site Development (OSD) the OSD is provided

access from ground level.

429 Station entrances providing access from ground level to the station platforms below
ground are provided via ticket halls at the western and eastern end of the station box.

42.10 The station proposal is a through station. The station box is served by a mined cavern
approach throat at each end. The inner scissors crossover is located within the throat. The
station box is comprised of concrete retaining walls and internal column and beam
arrangement supporting flows and integrating with Over Site Development (OSD)
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4211 Two outer scissors crossovers are required for normal operation and perturbed operation.
The facility for trains to cross lines is an operational requirement. At the crossover
ventilation and fire-fighting intervention access is provided.

4212 Typically, a crossover includes provision for ventilation and pressure relief via an open cut
(clear opening to atmosphere) in the region of 130m x 30m. This is inappropriate for a
city centre location, particularly when it is a sensitive conservation area, therefore a mined
cavern crossover with mechanically supported ventilation and pressure relief is proposed.
The proposal includes a caverned mined crossover of similar size below ground providing
the crossover requirement. The below ground box places the crossover below ground
with connection above ground facility which includes mechanical ventilation and
emergency intervention access.

4.2.13 The outer scissors crossovers are located to the West along King Street opposite Pall Mall
Court requiring the replacement of an existing building with a vent shaft and headhouse.
Similar structures are required to the East towards Ardwick.

4214 As the shaft at the Ardwick crossover is further than 1000m from the nearest intervention
core in the station an additional intervention core is required between Rondin Road and
the disused railway viaduct.

Figure 10 - Option B platform and throat arrangement

Summary of General Arrangement

42.15 The station box below ground is comprised of three horizontal levels including platform,
ventilation service zone and concourse level.

42.16 Back of house service areas are provided at either end of the station where platform and

passenger area ventilation systems connect to large fans and to air intake and extract at
service mezzanine above ticket halls at either end of station box.
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4217 Ventilation service zone includes large smoke extract ducts with adjacent provision for
ventilation of occupied spaces.

42.18 The concourse connects to the western and eastern ticket halls and internally connects
via vertical circulation to the platforms below.

42.19 The station concourse and platforms are located below ground. The structural design
includes retaining perimeter walls with column and beam supports for floor space and
transfer of load from OSD above in an integrated proposal

4.2.20 The vertical circulation of the proposal includes escalators that connect the platform to
the concourse level via opening on the concourse level. This assists wayfinding providing
visual connection between levels.

4221 Located above the opening in the concourse are lightwell openings in the ground floor
slab level which provide a glimpse of daylight at platform or concourse level and assist
wayfinding.

4.2.22 It should be noted the lightwells are not a part of the ventilation strategy.

4.2.23 All internal occupied areas of the station need to be ventilated to control and dilute
airborne contaminants (e.g. Carbon dioxide, etc), to exhaust unwanted heat and smoke
(train heat emissions, and during or following a fire event), and to a lesser degree reduce

internal moisture accumulation

4.2.24 The station proposal makes provision for both ventilation and smoke exhaust within the
ventilation service zone located in-between the platform and concourse spaces.
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Figure 11 - Option B cross section
Platform Configuration
4.2.25 Platforms for alignment B are located below ground. The configuration includes three

island platforms serving six through rail lines and include the following features:

4.2.26 The island platforms 415m long are 15.2m wide including a 6m zone for three escalators
with space for 1.6m wide column either side of escalators and 3m clear zone from column

to platform edge.

4.2.27 Structural columns are located either side of the escalators to reduce span length, and
reduce beam depth. The structure integrates with the structure of the over site
development (OSD) above, providing load path for OSD structure above. The design

proposal looks to provide efficiency in structural design noting longer span beams can

require deeper section and impact overall depth.

4.2.28 Alternative structure arrangements include single column on platform were examined
however this is less preferred as span and depth of structural zone increases. A paired

column arrangement is preferred to reduce span and enable coordination with structure

of OSD.
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4.2.29 Each platform is designed to accommodate the following vertical circulation:

12 no. escalators arranged as four banks of three escalators evenly distributed
along the platform.

Four customer lifts, this is based on pairs of two with through access.
Three fire escape stairs with firefighting and evacuation lifts.
Service lifts have been included at each platform end.

4.2.30 The following facilities shall be provided on the platform and would be described in more
detail in subsequent design stages:

Hydrants.

Communication & Electrical equipment rooms.
Goods lift (catering and waste).

Wheelchair storage.

Wheelchair accessible toilet.

Staff unisex toilet.

Seating.

Staff refuge point.

Post-mounted systems for lighting, PA/VA and CCTV.
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Figure 12 - Conceptual Section of Manchester Piccadilly Option B

4231

4.2.32

4.2.33

4.2.34

Concourse configuration

The concourse level is located above the platform level and below ground and provides
below ground horizontal weather protected connection to the western and eastern ticket
halls.

The concourse includes a short tunnelled direct connection from HS2 underground
concourse to the NR concourse with integrated vertical interchange.

From the western and eastern ticket halls passengers exit the station and connect
externally to:

The existing Piccadilly Station concourse
Metrolink maintained in existing configuration (refer also 3.4.2)
Station forecourt

Boulevard

The following facilities shall be provided on the platform and would be described in more
detail in subsequent design stages

Retail
Customer toilets and baby facilities

Customer information points
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Waiting areas

Lost luggage

British Transport Police (front of house)
Multi-faith room

First aid room

Customer experience hubs

Western Ticket Hall

4.2.35 Western Ticket hall is located at the city end and adjacent the existing station at ground
level. Access to the NR concourse require vertical change in level via steps, lift or
escalator.

4.2.36 The ticket hall for all options are sized using capacity-based demand with 75% of seated

capacity boarding and alighting each train. The calculation defines waiting and circulation
area which are combined to give the total unpaid concourse size distributed across the
ticket halls.

4.2.37 Being located at the city end and near, the NR concourse the unpaid ticket hall is the
larger including an unpaid ticket hall. The size is based on current train service
specification and capacity-based demand. The unpaid concourse is required to be
2,768sgm.

4.2.38 The ground level ticket hall is connected to the below ground station concourse via lifts
and escalators. Note: this is complimented by a direct access from below ground
concourse to the NR concourse.

4.2.39 The ground level concourse provides level pedestrian access to forecourt and station
approach. Including Boulevard to the north

4.2.40 A pedestrian space is located to the west and constrained by proximity of London
warehouse grade Il listed building, the existing station and London Road.

4241 Note Gateway house is removed providing clear line of sight to city and London Road.

Eastern Ticket hall

4242 The eastern ticket hall also at ground level is located to towards the east and faces
proposed adjacent plaza. The plaza is overlooked by adjacent site development (ASD)
and OSD between the entrance and the river Medlock.

4243 The unpaid ticket hall responding to capacity-based demand is smaller than the western
ticket hall. The unpaid concourse is required to provide 476sgm
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4.2.44

4.2.45

4.2.46

4.2.47

4.2.48

4.2.49

4.2.50

4251

4.2.52

4.2.53

The ground level ticket hall is connected to the below ground station concourse via lifts
and escalators.

The ground level concourse provides level pedestrian access to forecourt and station
approach. Including Boulevard to the north

Metrolink

Metrolink is maintained in its existing configuration within the existing station. Refer also
to 3.4.1 regarding Metrolink options included.

The existing Metrolink infrastructure at Piccadilly Station includes 2 platforms located
underneath the existing station, including lift and escalator access to/from the Network
Rail concourse and level access from Fairfield St forecourt.

NPR uses access the Metrolink from the existing concourse via lifts and escalators
described above. HS2 passengers require to travel up escalators to the ground level ticket
hall and hence up to NPR existing concourse and from here down to Metrolink via lists
and escalators previously mentioned.

The Metrolink provides

North western connection towards Piccadilly Gardens and the city centre

A north eastern connection towards New Islington

Urban Integration

Alignment option B replicates the urban structure of the baseline option and MCC
Manchester Piccadilly SRF with the Boulevard located to the north of HS2 Station.

OSD has been allocated above the station box. This offers ground floor commercial /
retail uses that activates the surrounding area, whilst improving upon the ground floor
dynamics.

This configuration expands the Piccadilly SRF development to the south and
incorporating the proposed HS2 station box into the urban realm.

Station plaza is shared between NR and HS2 Station in the west. With the demolition of
Gateway House, the HS2 Station will have a clear line of sight onto London Road with
improved wayfinding. Due to the closeness of the listed London Warehouse and NR
Station, the size of public realm is limited outside the western ticket hall.
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4.2.54 With Metrolink remaining in existing location (under NR station), Alignment option B
limits NR Station ground floor permeability. Disconnecting Mayfield SRF development
from Piccadilly SRF.
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4.3 Underground Option B1

Underground Option B1 route alignment

430 Underground station option B1 lies on alignment B with the station south east of location
of underground option B but still on the same straight. Alignment B is ¢.28km long
between Node MA and Node 3 and is wholly underground. There is c.16km south of
underground to the south of the station and c.12km to the north.

43.1 Alignment B initially proceeds north-east from Manchester Airport High Speed station,
adopting the same horizontal and vertical alignment (including the tunnel portal) as the
hybrid Bill alignment, before diverging to pass to the west of M60 junction 5 (with the
A5103). The route then bears north-west passing under Longford park before reversing
to pass approximately between Old Trafford Cricket Ground and Old Trafford Football
Stadium. The route then continues as a long right-hand curve, passing beneath Salford
Quays and the river Irwell, to tie in with the approximately north-west/south-east bearing
of the proposed underground station adjacent to the existing Manchester Piccadilly
conventional rail station, the rail level at the proposed station being 16.2m AOD. It should
therefore be noted that the track levels for Station Option B1 are higher (to suit a
shallower station box) than for Option B.

432 Leaving the proposed underground station, and remaining underground, the route
passes through the Ardwick area to the north of the shed at Ardwick depot. After passing
under the railway at Ardwick depot the alignment bears north-east with a left-hand curve
before reversing in Greenside. Following this the alignment bears east-north-east,
following a right-hand curve which reverses under the M60 near Medlock hall.

Option B1 Selected Construction Methodology: Shallow Box

433 Option B1 employs a shallow throat open cut approach for the train lines into the station
box instead of the rail line being in individual caverns entering the station box as
described in option B the approaching train lines are situated in a single shallow box
created by slab and retaining walls constructed as an open cut requiring demolition of
above ground buildings. The level of the track at +16.2 AOD is shallower in depth
compared to option B where the track level is +6 AOD and which requires the station box
of B to be deeper in comparison. While the depth of the deep box options with mined
caverns are defined by constraint of construction and geotechnical requirements the
depth of option B1 shallow box is constrained by the River Irwell and River Medlock
which require approach tunnel and throat to provide adequate vertical separation from
them. The shallow box comprises of base slab and retaining walls. Internally beams
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provide bracing to the internal walls and connect to columns which support a re-
provided ground plane above the throat. The columns are integrated with OSD structure
providing structural load path.

Figure 13 - Option B1 Alignment including station box, with approach throats and outer crossover Note inner crossover within station box

Option B1 Site location

434 Alignment B1 site is located north of the existing station in a parallel configuration. The
alignment is similar to option B, but because the approaches are cut and cover the
station is located further east to avoid London Road.

435 The proposed site is a mixture of light industry, offices, residential and car parking (both
multi-story and ground level. The key landowner is Network Rail (NR). As the station is
located further east than option B, the cut and cover box construction impact the existing
River Medlock, part of which is concealed under a culvert, and the Pin Mill Brow ring road
and its junctions.

436 Whereas the station box of options B & D can be described as two elements including
the mined approach throats, and the station box. In option B1 the station box and throat
are comprised as a single element as they are constructed from a single open cut. From
beginning of throat to end of the other throat and including the station box component
in-between the length is 1,166m long.
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437 The station box component is 580m long where the geometry intersects with the
approach throats each side and which are 293m each.

438 The depth of the station box is 28m, noting that ground levels vary across the site.

439 Track level is defined by the mined outer scissors crossover cavern geotechnical
requirements and established at +16.2 AOD. The depth is constrained by the River Irwell
and River Medlock. Note +16.2m AOD is shallower than +6.0m AOD which is deeper in
respect of depth below ground level. (AOD = Above ordnance Datum) note also option B
& D have track level at +6.0 AOD

43.10 From ground level to top of rail level the station is 24.3m deep (comparable to Bologna
AV Central station which is circa 23m, refer also to 5.1.4).

4311 Above the station box is proposed over site development (OSD). The OSD is provided
access from ground level.

4312 Station entrances providing access from ground level to the station platforms below
ground are provided via ticket halls at the western and eastern end of the station box.

43.13 The station proposal is a through station. The station box and integrated throat as a
shallow box construction incorporates the inner crossover scissor within the throat
located east and west.

43.14 Two outer crossovers are required. The facility for trains to cross lines is an operational
requirement. At the crossover ventilation and fire intervention access is provided

43.15 Typically, a crossover includes provision for ventilation and pressure relief via open cut
(clear opening) in the region of 130m x 30m. This is inappropriate for a city centre
location particularly when it is a sensitive conservation area therefore a mined cavern
crossover with mechanically supported ventilation and pressure relief is proposed. This
puts the bulk of the requirement below ground with a smaller footprint above ground.
The proposal includes a caverned mined box below ground providing the crossover
requirement. The below ground box is connected to the smaller above ground facility
which includes mechanical ventilation and intervention access. Note; Option B and Bl
utilising the same alignment employ the same crossover box design and location.

43.16 The outer crossovers are located to the west along King Street opposite Pall Mall Court,
requiring the replacement of an existing building with a vent shaft and head house, and

to the east towards Ardwick.

4.3.17 As the station site has been relocated towards the east the station is closer to the eastern
outer crossover and further away from the western outer crossover, which is now greater
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4.3.18

than 1000m from the nearest intervention core in the station. Hence an additional
intervention core is required on the western side at the end of the cut and cover
approach box, but not to the East.

The additional intervention core is located on the western side of the station throat within
the western plaza.

Q

Figure 14 - Option B1 Platform and Throat Arrangement

4.3.19

4.3.20

4321

4.3.22

4.3.23

4.3.24

Summary of General Arrangement

The station box below ground is comprised of three horizontal levels or components
including platform, ventilation service zone and concourse level.

Back of house service areas are provided at either end of the station where platform and
passenger area ventilation systems connect to large fans and to air intake and extract at
service mezzanine above ticket halls at either end of station box.

Ventilation service zone includes large smoke extract ducts with adjacent provision for
ventilation of occupied spaces.

The concourse connects to the western and eastern ticket halls and internally connects
via vertical circulation to the platforms below.

The station concourse and platforms are located below ground. The structural design
includes retaining perimeter walls with column and beam supports for floor space and
transfer of load from OSD above in an integrated proposal

The vertical circulation of the proposal includes escalators that connect the platform to
the concourse level via opening on the concourse level. This assists wayfinding providing
visual connection between levels.
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4.3.25 Located above the opening in the concourse are lightwell openings in the ground floor
slab level which provide a glimpse of daylight at platform or concourse level and assist
wayfinding.

4.3.26 It should be noted the lightwells are not a part of the ventilation strategy.

4.3.27 All internal occupied areas of the station need to be ventilated to control and dilute
airborne contaminants (e.g. Carbon dioxide, etc), to exhaust unwanted heat and smoke
(train heat emissions, and during or following a fire event), and to a lesser degree reduce

internal moisture accumulation.

4.3.28 The station proposal makes provision for both ventilation and smoke exhaust within the
ventilation service zone located in-between the platform and concourse spaces.
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Figure 15 - Option B1 Cross Section

Platform Configuration

4.3.29 Platforms for alignment B1 are located below ground. The configuration includes three
island platforms serving six through rail lines and include the following features:

4.3.30 The island platforms 415m long are 15.2m wide including a 6m zone for three escalators
with space for 1.6m wide column either side of escalators and 3m clear zone from column
to platform edge.

4331 Structural columns are located either side of the escalators to reduce span length, and

beam depth. The structure integrates with the structure of the over site development
(OSD) above.
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4.3.32 Alternative structure arrangements were considered e.g. single columns on the
platforms, however the resulting increased structural zone was considered undesirable. A
paired column arrangement is preferred to reduce span and enable coordination with
structure of OSD.

4.3.33 Each platform is designed to accommodate the following vertical circulation:

12 No: escalators arranged as 4no: banks of 3 escalators arrangement evenly
distributed along the platform 12.

Four customer lifts, this is based on pairs of 2 with through access;
Three fire escape stairs with firefighting and evacuation lifts;
Service lifts have been included at each platform end

43.34 The Following facilities shall be provided on the platform and would be described in
more detail in subsequent design stages

Hydrants

Communication & electrical equipment rooms.
Goods lift (catering and waste)

Wheelchair storage

Wheelchair accessible toilet

Staff unisex toilet

Seating

Staff refuge point

post mounted systems for lighting, PA/VA and CCTV
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Figure 16 - Conceptual Section of Manchester Piccadilly Option B1

Concourse configuration

4.3.35 The concourse level is located above the platform level and below ground and provides
below ground horizontal weather protected connection to the western and eastern ticket
halls.

4.3.36 From the western and eastern ticket hall passengers exit the station and connect

externally to:

The existing Piccadilly Station concourse

Metrolink located in Gateway plaza between HS2 western ticket Hall and
existing station.

Station forecourt

Boulevard

4.3.37 The following facilities shall be provided on the platform and would be described in more
detail in subsequent design stages

Retail
Customer toilets and baby facilities
Customer information points

Waiting areas
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Lost luggage

British Transport Police (front of house)
Multi-faith room

First aid room

Customer experience hubs

Western Ticket Hall

4.3.38 Western Ticket hall is located at the city end and further away from the existing station
concourse due to requirements of construction methodology relocating the site as
mentioned previously.

4.3.39 Access to the NR concourse require vertical change in level via steps, lift or escalator.

4.3.40 The site relocation offers the opportunity for provision of a gateway plaza that the
western ticket hall and the existing NR concourse face towards. Within the plaza there is
provision for forecourt and Metrolink proposal situated above ground with four platforms
(Metrolink described in subsequent section)

4341 Being located at the city end the unpaid ticket hall is the larger including an unpaid ticket
hall. The size is based on current train service specification and capacity-based demand.
The unpaid concourse is required to be 2,768sgm

4342 The ground level ticket hall is connected to the below ground station concourse via lifts
and escalators.

4343 The ground level concourse provides level pedestrian access to forecourt and station
approach. Including Boulevard to the south

43.44 The Gateway plaza is addressed (faced onto) by the western HS2 ticket hall and the
existing station with entrances re-orientated towards the north. To the north, the plaza is

defined by SRF ASD (Adjacent Site Development)

4.3.45 Note; Gateway house is removed providing clear line of sight to City and London Road
and enhancing the civic presence of the space.

4.3.46 A pedestrian space is located to the west and defined by proximity of London warehouse
grade ii listed building, the existing station and London Road.
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Eastern Ticket hall

4347 The eastern ticket hall is located towards the east addressing plaza overlooking the
Medlock River park. Note; the River Medlock is taken out of an existing culvert and
redirected allowing for the station eastern throat to pass under.

4.3.48 Option B1 provides what can become two distinct identities to the ticket halls. A city side
to the west and a Park side to the east. Giving identity assists with wayfinding.

4.3.49 The unpaid ticket hall responding to capacity-based demand is smaller than the western
ticket hall. The unpaid concourse is required to provide 476sgm

4.3.50 The ground level ticket hall is connected to the below ground station concourse via lifts
and escalators.

4351 The ground level concourse provides level pedestrian access to forecourt and station
approach. Including Boulevard to the north

Metrolink

4.3.52 Metrolink provision includes four platforms arranged in parallel above ground served by
tracks, also above ground.

4.3.53 Metrolink is accessed from NPR Concourse by traveling down escalators to ground level
and hence towards the plaza where Metrolink is situated at ground level. For HS2
passengers they would traverse up escalators to the HS2 Ticket hall and then travel at
ground level towards the Metrolink platforms.

4.3.54 The Metrolink provides
North western connection towards Piccadilly Gardens and the city centre
A North eastern connection towards New Islington
4.3.55 The Metrolink acts as an integrator of urban connectivity and interchange and is ideally
located along the pedestrian route between the HS2 concourse and existing station

concourse.

Urban Integration

4.3.56 Alignment option B1 replicates the urban structure of the baseline option and MCC
Manchester Piccadilly SRF apart from the Boulevard being located to the south of HS2
Station.
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4357 OSD has been allocated above the HS2 station box. This offers ground floor commercial /
retail uses that activates the surrounding area, whilst improving upon the ground floor
dynamics.

4.3.58 The proposed station box is parallel to existing NR station but shifted eastwards. The
shifting of station box opens a bigger public realm to house the interchange function
between HS2, NR and Metrolink. This creates a 'gateway' plaza for Piccadilly SRF and
forms part of the HS2 arrival experience. The inclusion of interchange function within the
‘gateway’ plaza animates the space, adding drama to the public realm. The new 'gateway"
plaza has the potential to deliver a long-lasting legacy, adding new civic space to the
wider Manchester city centre experience.

4.3.59 By locating the Boulevard to the south of HS2 station, it signals the inclusion of OSD as
part of Piccadilly SRF urban structure. This will blur the line between HS2 station and the
urban realm, offering a much better integration to the surrounding context.

4.3.60 The new Boulevard will be fronted by the adaptive reuse of NR viaduct listed structures
with retail/commercial uses, adding character to the area whilst celebrating the historical
heritage. With Metrolink located in the gateway plaza, alignment option B1 enables
permeability beneath the NR Station. This will allow pedestrian connection through the
NR station to Mayfield SRF development. With the new Boulevard configuration, it can be
fully pedestrianised, improving the urban experience around the station.

4.3.61 HS2 Eastern ticket hall has been located further to the east along the Boulevard, creating
a ticket hall within a waterfront plaza setting, serving communities to the east of ring
road.

4.3.62 The construction of Alignment B1 will affect existing Pin Mill Brow junction. A redesign of

the junction as envisioned in alignment B1 would allow a safer NMU connection from the
city centre beyond the Ring Road to the east. This allows the Boulevard to extend to the
east instigating a regeneration to the existing industrial hinterland. With HS2 alignment
being placed below ground the regeneration to the east will be unhindered, extending
towards Ardwick NR Station. Furthermore, the shift of HS2 Eastern Ticket to the east will
enable part of the development to fall within the catchment area of HS2 Station, giving
alignment B1 a real opportunity to expand Manchester city centre beyond the ring road.
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4.4 Underground Option D

Underground Option D route alignment

440 Underground station option D lies on alignment D. Alignment D is ¢c.25km long between
Node MA and Node 3 and is wholly underground. There is c.14km of the route to the
south of the station and c¢.12km to the north.

441 Alignment D initially proceeds north-east from Manchester Airport High Speed station,
adopting the same horizontal and vertical alignment (including the tunnel portal) as the
hybrid Bill alignment, before diverging and bearing north-east to pass to the west of M60
junction 5 (with the A5103). The route then continues north, taking a right-hand curve
before reversing under Chorlton park. A left-hand curve then bears the route north,
passing under the field adjacent to Maine Road football club. The route enters a long
right-hand curve near the junction of the A5076 and B5218 to tie in with the
approximately south-west / north-east bearing of proposed underground station option
D, the rail level at the proposed station being 6m AOD

4.4.2 Leaving the proposed underground station, and remaining underground, the route
approximately follows the route of Old Mill Street before bearing east, adjacent to Philips
Park Cemetery. This right-hand curve continues before reversing under Clayton Vale to
follow a long left-hand curve, under Lumb Clough and Littlemoss.

Option D Selected Construction Methodology Deep Box Hybrid

443 Alignment D is a hybrid approach integrating mined outer platforms and a slimmer deep
box to accommodate integration with the station constraints including London
Warehouse and Store Street Aqueduct. A central box for four platforms is proposed with
the two additional platforms provided by mining tunnels on either side of the central box.
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Figure 17 - Option D Alignment including station box, approach throats with inner crossover. (Outer crossover at extremity of image)

444

4.4.5

4.4.6

4.4.7

4.4.8

Option D Site location

Alignment D site is located north of the existing station and rotated to almost align with
Store Street.

The proposed site is a mixture of light industrial and car parking with element of
residential.

The site contains numerous listed assets including London Warehouse grade I, Stable
building grade Il and Store Street Viaduct grade Il star.

The site is bisected by the Ashton canal. The Canal would require stopping up during
construction and re-connected as part of station design proposal.

The station box is a hybrid design including a narrow deep box located below ground
and is 465m long, 49.6m wide and approximately 38m deep, noting that ground levels
vary. The station box structure includes perimeter retaining walls with internal beam and
column arrangement providing restraint to perimeter walls and support to internal floors.
The structure is designed to accommodate the load of Oversite Development above as
with the other options.

Page 60



449 Four platforms are arranged as a central island and two side platforms within the central
narrow deep box which is flanked by a mined cavern platform on each site. Option D has
6 platforms in total serving 6 through rail lines.

44.10 The mined platforms enable the proposal to integrate and retain London Warehouse
grade Il and Store Street Viaduct grade Il star. Note the Stable building grade Il is
demolished. Demolition and relocation may be a possible consideration however it
should be noted context is an important factor.

4411 The proposal requires the Ashton canal to be temporarily diverted during construction
and is re-provided above the station box.

4412 Track level is defined by the mined approach geotechnical requirements and established
at +6A0D

4413 Above the station box is proposed over site development (OSD) the OSD is provided
access from ground level.

44.14 Station entrances providing access from ground level to the station platforms below
ground are provided via ticket halls at the south west and north eastern end of the
station box

44.15 The station proposal is a through station. The station box is served by mined cavern

approach throat on east and west. The inner scissor crossover is located within the throat

44.16 Two outer crossovers are required. The facility for trains to cross lines is an operational
requirement. At the crossover ventilation and fire intervention access is provided

4417 Typically, a crossover includes provision for ventilation and pressure relief via an open cut
(clear opening) in the region of 130m x 30m. This is inappropriate for a city centre
location particularly when it is a sensitive conservation area therefore a mined cavern
crossover with mechanically supported ventilation and pressure relief is proposed. This
puts the bulk of the requirement below ground with a smaller footprint above ground.
The proposal includes a caverned mined box below ground providing the crossover
requirement. The below ground box is connected to the smaller above ground facility
which includes mechanical ventilation and intervention access.

4418 Alignment D is on a different bearing from B or B1 hence the locations of the outer
crossover caverns are in different locations and further out from the city centre compared
to B or B1. As both outer crossovers are greater than 1000m from the nearest
intervention core in the station, additional intervention cores are required on both
approaches.
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4419 The southern outer crossover is located within the Premier Inn site on Medlock street. A
southern intervention shaft is required and located on Whitworth Street where an existing
building would be required to be demolished. This is regarded as the least-worst location
as the site is surrounded by listed buildings.

4.4.20 The northern outer crossover is located on Bradford Road near the existing gasworks. The
northern intervention core is also located on Bradford Road and avoids the listed Cotton
Mill Building

e T L [ =

e —— et e o =
‘ ) | | | | | |

Figure 18 - Option D Platform and throat arrangement

Summary of General Arrangement

4421 The station box below ground is comprised of three horizontal levels including platform,
ventilation service zone and concourse level.

4.4.22 Back of house service areas are provided at either end of the station where platform and
passenger area ventilation systems connect to large fans and to air intake and extract at
service mezzanine above ticket halls at either end of station box.

4.4.23 Ventilation service zone includes large smoke extract ducts with adjacent provision for
ventilation of occupied spaces.

4424 The concourse connects to the south western and north eastern ticket halls and internally
connects via vertical circulation to the platforms below.

4.4.25 The station concourse and platforms are located below ground. The structural design
includes retaining perimeter walls with column and beam supports for floor space and

transfer of load from OSD above in an integrated proposal

4.4.26 The two outer platforms are constructed as mined caverns with each serving a single line.
The outer platforms connect to the inner box via cross passages.
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4.4.27 The vertical circulation of the proposal includes escalators that connect the platform to
the concourse level via openings in the concourse slab. This assists wayfinding providing
visual connection between levels.

4.4.28 Located above the opening in the concourse are lightwell openings in the ground floor
slab level which provide a glimpse of daylight at platform or concourse level and assist
wayfinding.

4.4.29 It should be noted the lightwells are not a part of the ventilation strategy.

4.4.30 All internal occupied areas of the station need to be ventilated to control and dilute
airborne contaminants (e.g. Carbon dioxide, etc), to exhaust unwanted heat and smoke
(train heat emissions, and during or following a fire event), and to a lesser degree reduce
internal moisture accumulation

4431 The station proposal makes provision for both ventilation and smoke exhaust within the
ventilation service zone located in-between the platform and concourse spaces.
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Figure 19 - Option D cross Section
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Platform Configuration

4.4.32 Platforms for alignment D are located below ground. The configuration includes the inner
deep and narrow box containing a single island and two side platforms. On either side of
the station box there are two outer platforms constructed as caverns each serving a
single line. This hybrid configuration of deep box and cavern platforms serve six through
rail lines.

4.4.33 The inner station box 465m long 49.6m wide and 38m deep provides a central island
platform 13.4m wide with two side platforms 8.7m wide. The outer cavern and the station
box are spaced approximately 16m apart.

4.4.34 The island platform includes space provision for 2 escalators side by side with 1.6m
structure zone for columns either side along with 3m clear zone from platform edge to
structural zone. The side platforms also include 2 escalator arrangement with structural
and clear zone 1.6m and 3m respectively. Two further side platforms are provided in the
mined outer cavern platforms. Vertical circulation is accessed in the deep box.

4.4.35 Structural columns are located either side of the escalators to reduce span length and
beam depth. The structure integrates with the structure of the over site development
(OSD) above providing load path for OSD structure above

4.4.36 Alternative structure arrangements include single column on island platform were
examined however this is less preferred as span and depth of structural zone increases. A
paired column arrangement is preferred to reduce span and enable coordination with
structure of OSD.

4.4.37 Each platform is designed to accommodate the following vertical circulation:

12 No: escalators arranged as 6no: banks of 2 escalators arrangement evenly
distributed along the platform.

Four customer lifts are provided.
Three fire escape stairs with firefighting and evacuation lifts;
Service lifts have been included at each platform end

4.4.38 The passenger and lift arrangement is different in alignment D compared to B or B1. The
station box is constrained by London warehouse grade Il and Store Street Viaduct grade
Il * to provide clearance from the listed assets the station box is slimmer hence the
configuration of escalators and lifts is rearranged.

4.4.39 The escalator arrangement differs from B and B1. Providing 6 pairs of 2 escalators
compared to 4 banks of 3 escalators however passenger clearance of platforms has been

Page 64



maintained to HS2 standard. Note the overall quantum of 12 escalators is the same
across B, B1 & D.

4.4.40 The lifts are not provided in pairs as with option B or B1, but as single lifts evenly
distributed across the platform. A paired lift configuration provides operational resilience
if one lift breaks down the other may still function. In option D as there is insufficient
space to provide lifts in pairs, operational resilience may be affected. The lack of paired
lifts reduces operational resilience.

4441 The following facilities shall be provided on the platform and would be described in more
detail in subsequent design stages:

Hydrants

Communication & electrical equipment rooms.
Goods lift (catering and waste)

Wheelchair storage

Wheelchair accessible toilet

Staff unisex toilet

Seating

Staff refuge point

post mounted systems for lighting, PA/VA and CCTV

@

|

J?—:—:

Figure 20 - Conceptual Section of Manchester Piccadilly Option D
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4442

4443

4.4.44

4.4.45

4.4.46

4.4.47

4.4.48

Concourse configuration

The concourse level is located above the platform level and below ground and provides
below ground horizontal weather protected connection to the south western and north
eastern ticket halls.

The concourse configuration includes a tunnelled direct connection from the HS2
underground concourse to the NR concourse.

From the south western and north eastern ticket halls passengers exit the station and
connect externally to:

The existing Piccadilly Station concourse
Metrolink located in plaza to east of south western ticket hall entrance.
Station forecourt

Arrival plaza between HS2 entrance and existing station

The following facilities shall be provided on the platform and would be described in more
detail in subsequent design stages

Retail

Customer toilets and baby facilities
Customer information points

Waiting areas

Lost luggage

British Transport Police (front of house)
Multi-faith room

First aid room

Customer experience hubs

South Western Ticket Hall

The south western Ticket hall is located at the city end and adjacent London Warehouse
and addresses the existing station to south. The ticket hall is located at ground level.

Access to the NR concourse require vertical change in level via steps, lift or escalator.

Being located at the city end and near, the NR concourse the unpaid ticket hall is the
larger including an unpaid ticket hall. The size is based on current train service
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4.4.49

4.4.50

4451

4.4.52

4.4.53

4.4.54

4.4.55

4.4.56

4.4.57

4.4.58

4.4.59

specification and capacity-based demand. The unpaid concourse is required to be
2,542sgm

The ground level ticket hall is connected to the below ground station concourse via lifts
and escalators. Note: this is complimented by a direct access from below ground
concourse to the NR concourse. (longer travel distance than option B)

The ground level concourse provides level pedestrian access to forecourt and station
approach. Including arrival plaza.

The arrival plaza is bounded by London Warehouse, hs2 ticket hall, London road, existing
station and adjacent development. The plaza benefits from removal of Gateway House
providing clear sight to city centre.

The plaza provides above ground location for Metrolink provision.

North Eastern Ticket hall

The eastern ticket hall is located to towards the north east addressing Great Ancoats
Street.

The unpaid ticket hall responding to capacity-based demand is smaller than the western
ticket hall. The unpaid concourse is required to provide 703sgm. Note the overall are
requirement 3,245sgm is the same for all the options but distributed in the ticket halls
differently depending on location.

The ground level ticket hall is connected to the below ground station concourse via lifts
and escalators.

The ground level concourse provides level pedestrian access to forecourt and station
approach. Including Boulevard to the north

Metrolink

Metrolink provision include four platforms arranged in parallel above ground served by
tracks also above ground.

Metrolink is accessed from NPR Concourse by traveling down escalators to ground level
and hence towards the plaza where Metrolink is situated at ground level. For HS2
passengers they would traverse up escalators to the HS2 Ticket hall and then travel at

ground level towards the Metrolink platforms.

The Metrolink provides
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North western connection towards Piccadilly Gardens and the city centre
A North eastern connection towards New Islington

4.4.60 The Metrolink acts as an integrator of urban connectivity and interchange and is ideally
located along the pedestrian route between the HS2 Concourse and existing station
concourse.

Urban Integration

4461 Alignment option D orientates the station in a north-east to south-west orientation,
departing dramatically from the Baseline Option. A different urban grain direction
structure based on Piccadilly SRF 2018 has been tested as a result of the new orientation.

4.4.62 The overall regeneration area will be similar to the baseline option, although the
redevelopment area to the east near Medlock Park will be catalysed through the arrival of
the Metrolink Tram-Train service.

4.4.63 The southern ticket hall of alignment D fronts onto a public realm that houses the
interchange function between HS2, NR and Metrolink. Both NR and HS2 station entrance
are facing each other enclosing the public realm. This creates a < gateway * plaza for
Piccadilly SRF with high visibility from London Road. This ‘gateway’ plaza forms part of
the HS2 arrival experience. The inclusion of interchange function within the 'gateway’
plaza animates the space, adding drama to the public realm. The new ‘gateway’ plaza has
the potential to deliver a long-lasting legacy, adding new civic space to the wider
Manchester city centre experience.

4.4.64 Alignment option D lends itself to regenerate and activate the historic Rochdale and
Ashton Canal due to its closeness. This allows the OSD to resolve the level difference
between the surrounding context and the historic canals (up to ~7.5m difference). As the
result, alignment option D has the potential to open the leisure non-motorised user
(NMU) route along historical canals in Manchester.

4.4.65 The main pedestrian connection for Alignment D still offers a similar east-west
connection to the proposed Piccadilly SRF Boulevard albeit with the lack of HS2 station
presence along the south side. The new east-west pedestrian corridor will be fronted by
the activated NR viaduct listed structures, adding character to the area through the
inclusion of historical heritage. With Metrolink relocated, Alignment option D allow the
NR Station ground floor to be permeable. Connecting Mayfield SRF development from
Piccadilly SRF.
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45.0

451

452

453

454

455

45.6

457

4.5 Rail Systems

A core requirement of the study was to follow the iTSS of the surface station baseline in
order to establish a like for like comparison of the alternative options to the baseline. This
led to a consistent approach to how the route and approach was configured between the
options.

One of the early considerations of the scope was to examine whether there would be any
opportunity to operate the iTSS as a four-platform configuration for the alternative
underground stations. The outcome of this examination concluded that this was not
possible because for the iTSS to offer the same choice of timetable flexibility and capacity
as the surface station by combining the turnback nature of the HS2 services with the
through nature of the NPR services in this underground through layout, then it must
provide two through platforms per direction for NPR services, segregated from two
platforms to turnback HS2 Euston services whose turnaround times at Piccadilly are fixed
by constraints at Euston.

A point to note in developing the underground stations as a through station layout to
satisfy the iTSS of trying to achieve the combined operation of one turnback service (HS2)
and one through service (NPR) is that the full potential capability of the through layout is
not realised.

The final configuration was set out in a schematic for the purposes of coordinating
between all disciplines and for quantifying the infrastructure required for the alternative
options. These are shown in figure 21 below.

The general principle of the design replicates the baseline design in that the route from
Manchester Airport station enters into tunnel at the same location as the baseline for all
options and continues underground all the way to Manchester Piccadilly station. It then
carries on eastward towards Node 3 underground.

The design speeds of the tunnels are the same as that of the baseline which is 230km/h
on the route and 60km/h in the turnouts at the throat.

The technical headway of 150 seconds or less was replicated from the baseline.
Explorative modelling exercise was carried out that confirmed the maximum spacing
between the vent shafts of 3.3km except for the final vent shaft approaching the station
which was a maximum of 3km from the platforms.

Each vent shaft is expected to provide rooms for the necessary rail systems infrastructure
such as ventilation fans, signalling equipment rooms, autotransformer stations (ATS),
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non-traction power, etc. The specific components required at each are identified within

the route schematic diagram.
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Figure 21 - Route Schematic Layout of Baseline and Options

458 Note figure 21 is replicated to full size in Appendix J.
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5  Case studies of underground high
speed rail stations

5.1 Large box construction
precedents

51.0 The underground options station box dimensions are:
Length Width Average depth
B 465 m 765m 398 m
Bl 1,166 m 76.5m 29.1m
D 465 m 49.6 m 40.8m

Table 3 - Station box dimensions for the three underground station options.

511 For B and D, the depth is driven by the need for good rock cover over the mined caverns
needed for the approach track junctions. For B1, the depth is driven by the space
proofing of the station but is close to the minimum needed to ensure sufficient good
rock cover over the outer scissors caverns.

Stratford International HS1 station

51.2 This is a high speed rail station of similar length to B1 at 1,070 m long. It contains four
platforms, two through tracks, and a central inclined viaduct. It is 50 m wide
(approximately the same as option D), but only 16-22 m deep. A photograph is shown in
Figure 22 (credit: Bayley, 2007: The building of the Channel Tunnel Rail Link. London:
Merrell).

513 Groundwater was a particular challenge and was dealt with using deep well dewatering.

In the permanent situation, 22 deep wells continue to be used to lower the groundwater
to prevent flotation of the box.
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514

Figure 22 - Stratford International HS1 station

515 The main differences are:

Stratford box is open air and there is only one ticket hall and concourse at
ground level approximately mid-platform. This would not be acceptable in
Manchester city centre, where the concourse needs to be below ground level
and forced ventilation is needed because the box cannot be open to the
atmosphere.

It was built on derelict railway lands, i.e. not in or near a dense urban centre.
The area has since been developed.

The volume of excavation was only 0.75 Mm?, compared to 2.25 Mm? for B1.

Excavated material was not transported off-site, but was used to raise the
ground level over the whole area by 6-7 m. This included the 0.75 Mm? from
the station box and 1.5 Mm? from the TBM drives.
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Bologna AV central station, Italy

Figure 23 - Bologna AV central station, Italy

5.1.6 Bologna AV central station is a high speed rail station with four platforms, in a dense city
centre adjacent to the existing railway station. It is 642 m long, 56 m wide and 23 m deep.
A photograph during construction is shown in (from Balestrieri, Lunardi & Antonelli,
2017). The station was later covered over with a roof, but with no over-site development.

517 The main differences are:

With only four platforms, the junctions at each end of the station are much
simpler than for the six platforms needed at Manchester Piccadilly.

The ground in Bologna is very soft, and extensive jet grouting was needed
outside the diaphragm walls and below the base slab to allow safe
construction.
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Stuttgart high speed rail station

W\

Figure 24 - Stuttgart high speed rail station (image from Google Maps).

518 Stuttgart high speed rail station is being built perpendicular to the existing rail terminus,
between the station building and the platforms (which were moved up the tracks). Access
is via two pedestrian bridges over the construction site from the station concourse to the
platforms. The box structure contains eight platforms and is 80 m wide and 830 m long. It
is relatively shallow because the tunnel portals at each end of the box go into the sides of
hills.

519 The main differences are:

The station box does not need to be deep to provide cover for the tunnels.

Above much of the station box a park will be reinstated, allowing structures to
be built which allow natural light into the station, and also structures for
ventilation. There is no over-site development.

Old Oak Common HS2 high speed station

5.1.10 Old Oak Common high speed station is approximately 17 m deep, 75 m wide and 910 m
long.
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5111 The main differences are:

The concourse is at the surface.

There is no depth requirement to enable construction of mined caverns, only
TBM-bored tunnels, which are smaller and can be shallower.

The functional equivalent of the Manchester Piccadilly underground station
options’ outer scissors crossover cavern is the Victoria Road crossover, which is
in an open box.

Badaling Great Wall high speed rail station, China

51.12 This station opened in December 2020. It is an entirely mined station, with six platforms
in three caverns separated only by pillars, at a maximum depth of 102 m. At the end of
the platforms, after a transition length, the lines go into a single cavern 32.7 m wide. The
total plan area of the caverns is 40,000 m?, which is more than the plan area of the station
box for option B, at 34,000 m?. The escalators are over 120 m long. There are four vertical
ventilation shafts.

51.13 The rock was hard enough to require drilling and blasting, but the type of rock is
unknown.

51.14 There is very little information available about this station. A 3D model is shown in figure
27. (credit: TunnelTalk Extra video: https://youtu.be/ybxOw6CnK10).

51.15

Figure 25 - Badaling Great Wall high speed rail station, China
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Summary

5.1.16 There are no exact precedents for the station box at Manchester Piccadilly, but it is clear
that the technology exists, and it is feasible.

51.17 There are very few international precedents for underground high speed rail stations. The

few there are do not have over-site development, and only Bologna has an underground
concourse level.
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5.2 Large cavern construction
precedents

520 The scissors crossover caverns required for all three underground stations are
approximately 21 m wide. There are several other turnouts and twin tunnel caverns in the
approach, but 21 m is the maximum width required.

Channel Tunnel UK undersea crossover

521 The crossover cavern on the UK side of the Channel Tunnel was 21.2 m wide and 164 m
long. It was excavated sequentially using a twin sidewall drift method, in chalk. An
illustration is shown in figure 28 (from Fugeman, Hawley & Myers, 1993).
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Figure 26 - Channel Tunnel UK undersea crossover cavern.
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Figure 27 - Channel Tunnel UK undersea crossover cavern.

522

523

524

525

526

The main difference is that the mined caverns in Manchester are excavated in Sherwood
Sandstone. There is a major risk that the Sherwood Sandstone may not be strong
enough, and it is impossible to know this until a detailed site investigation has been
done.

For option B and D, the inner scissors crossover caverns have turnout caverns very close
on either side. There is no precedent for this in these ground conditions. If detailed
design determines that these caverns cannot be so closely spaced, they will need to be
staggered longitudinally, increasing the overall length of the approaches.

It is notable that extensive site investigation including boreholes and geophysics were
done to assess the feasibility of the Channel Tunnel many years before parliament gave
the project the go-ahead.

Crossrail Stepney Green cavern

The crossover cavern at Stepney Green was 18 m wide and was excavated in London Clay
and the Lambeth Group. Deep wells were used to lower the groundwater in Lambeth
Group.

Although Stepney Green is not as wide as the crossover caverns in Manchester, the

ground was probably much softer and hence design and construction more challenging.
However, Stepney Green crossover does not have caverns adjacent to it.
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Summary

5.2.7 If the Sherwood Sandstone in Manchester is encountered at the depth assumed and is of
sufficient strength, then caverns up to 21 m wide may be feasible.

5.2.8 There are no precedents for such large caverns in such close proximity in these ground
conditions, and so feasibility cannot be assured until detailed site investigation and
design analyses have been undertaken.

5.2.9 Even if the design analyses show the caverns can be built safely, a major residual risk will
be the ground settlements induced by such large caverns, which may cause damage to
overlying buildings and utilities in central Manchester. The magnitude of ground
movements induced by tunnelling is related to the strength and stiffness of the ground.
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6.1.0

6.1.1

6.1.2

6.1.3

6.1.4

Environment Appraisal

6.1 Baseline option: Hybrid Bill
Design and NPR Remit 6 Option
0

An appraisal of the baseline (hybrid Bill design as assessed in the Stage 3 Formal
Environmental Statement and NPR Remit 6 Option O - reference: P2B-HS2-PM-NOT-600-
000) identified a number of environmental impacts including those of the route at
surface, the tunnel portal and proposed vent shafts locations.

The main environmental constraints associated with the tunnel baseline relates to the
Palatine Road vent shaft which is located in the Didsbury Flood Storage Basin and results
in the loss of the Withington Golf Club due to the demolition of its club house; and the
Birchfields Road vent shaft which results in 50% loss of the Fallowfield Retail Park and its
associated car park.

There are also potential impacts in Ardwick and at the site of the Piccadilly Station High
Speed station associated with site clearance during construction and the new station and
viaducts and other structures in Ardwick Waste material impacts have been identified, as
construction will generate a significant quantity of material, as well as air quality due to
the construction within the Greater Manchester Air Quality Management Area. Sound,
Noise and Vibration are also potentially impacted during construction due to the
proximity of construction compounds and tunnel portals to both residential and
commercial areas, as well as additional traffic during the construction phase on the local
road network. There is a risk that the operational railway could lead to ground-borne
noise or vibration effects to areas above the tunnel, as well as noise from the tunnel vent
shafts. Finally, the potential for major accidents and disasters was flagged as a risk. This is
in addition to heritage, ground conditions, and water resource impacts around individual
structures on the route.

NPR Remit 6 Option 0

Environmental impacts for the major infrastructure interventions, such as the route at
surface, the tunnel portal and proposed vent shafts locations, required for Option O are
described in the following section.

The immediate section of surface route that interfaces with the HS2 scheme up to West

Gorton Underbridge (Option 0 route crossing over the Phillips Park conventional railway
line) is assumed to fall within the HS2 construction boundary for the Phase 2b Western
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Leg hybrid Bill scheme. As a consequence, no new demolitions, environmental constraints
or impacts have been identified for this section of route at surface.

6.1.5 For the surface route beyond the West Gorton Underbridge and up to the tunnel portal,
a few existing buildings and retaining walls will require demolition in the for Option 0 and
it is possible that elements of the retaining wall structures would be considered non-
designated heritage assets, where they are contemporaneous with the original viaduct
construction or its historic alterations.

6.1.6 The Manchester and Bridge Colleges are located close to the indicative construction
compounds in the Ashburys area. Construction activities may, therefore, impact the
learning environment for students at the college. There is potential for amenity impacts
(air quality, noise, sound and vibration and dust) on the businesses of the local areas in
addition to potential traffic and transport impacts as a result of this underbridge.

6.1.7 Local residents along Ambrose and Textile Street are both sensitive receptors which could
be temporarily impacted by amenity impacts including air quality, noise, sound and
vibration and dust. The surface route section for Option 0 otherwise passes through what
is mainly an industrial area and follows adjacent to the existing conventional railway
corridor.

6.1.8 Demolitions and land acquisitions are required within the aggregates yard / asphalt plant
at Ashbury, the Openshaw Police Complex and the industrial unit off Lawton Street for
the Option 0 route at surface from Ashburys to the tunnel portal in the Gorton area.

6.1.9 The tunnel portal in the Gorton area and associated construction compound will likely
require seven industrial buildings to be demolished. In addition, the construction
compound to the west of Gorton is close to residential properties along Cherry Avenue
and to the south along Thorpeness Square so there is a risk of noise and air quality
impacts on these receptors during construction.

6.1.10 The proposed Ashton Moss vent shaft location and associated construction compound
sits immediately south and east of sensitive residential receptors. Hawthorns Community
School and its playing fields are located in close proximity and there is the potential to
impact these sensitive receptors through amenity impacts primarily during construction
including air quality, noise, sound and vibration and dust effects.

6.1.11 The proposed Ashton Moss vent shaft is located within an area of semi- natural habitat
and is within 500m of water bodies. This proposed vent shaft, therefore, has the potential
to impact protected and notable species including roosting and foraging bats, great
crested newt (GCN), other native amphibians, and breeding birds.
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6.1.12 The Moorside Street historic landfill site is located immediately to the north of the
proposed Ashton Moss vent shaft location and there is also potential for archaeological
remains to be present in the peat deposits at Ashton Moss.

6.1.13 The proposed Oldham Road vent shaft is likely to result in the demolition of up to two
residential buildings and two tank storage units. The River Medlock and its valley to the
north, Daisy Nook Country Park to the north-west and associated woodland, including
Holden Clough Ancient Woodland, provide a strong corridor of high-quality landscape.

6.1.14 Indirect impacts for the proposed Oldham Road vent shaft relate to a nearby ancient
woodland and a pond which has the potential to result in the loss of suitable GCN
terrestrial habitat.

6.1.15 The proposed Lees New Road vent shaft and associated construction compound are
situated close to the River Medlock and the north eastern corner of the construction
compound is likely to fall within flood zone 3. Water quality within the Pennine Lower
Coal Measures may be poor, in this location, therefore, treatment of the dewatering water
may be needed before it is discharged.

6.1.16 Cockfields Farm, a children’s visitor attraction, and residential receptors are located in

close proximity to the proposed Lees New Road vent shaft. There is therefore potential
for amenity impact upon Cockfields Farm a sensitive receptor during construction.
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6.2 Underground Option B

6.2.0 An environmental appraisal of option B has identified the following environmental issues:

Construction

6.2.1 During construction of alignment B several buildings are to be demolished within the city
centre, including an office block at 55 King Street (and the closure of the adjacent public
plaza during the construction period) at the site of the southern ventilation headhouse,
and a 4-storey residential building at 31-35 Sparkle Street. Whilst other community
demolitions remain the same as the baseline, potentially resulting in changes to access to
surrounding buildings and the amenity of local residents/occupants/users, it should be
noted that as the construction period is significantly greater than the Baseline these
impacts will be felt for a longer period of time.

6.2.2 Overall, the disruption of a number of public parks and green spaces, alongside the
proximity of residential properties and community resources mean that the alignment B
route is considered to be a major worsening for community and health compared to the
baseline, in particular during construction.

6.2.3 Both the alignment and station underground construction means that there is
significantly more material to be excavated than the baseline. However, the plan is to
remove 90% of this material by rail which will mitigate the impact of construction traffic
and the associated air quality and traffic impacts. Nevertheless, due to the significant air
quality impacts identified for the design of the alignment B station and presence of the
Air Quality Management Area (AQMA) this is considered to be a minor worsening
compared to the baseline.

6.2.4 The consolidated construction boundary of the combined underground station site has
similar impacts to the baseline in terms of the removal of non-designated buried assets.
Despite the station being underground, there will still be direct physical impacts to the
Grade Il listed train shed, required to enable connectivity between the two stations. The
Western Kings Street Crossover box and Ventilation Headhouse construction boundary is
adjacent to the Grade Il listed Pall Mall Court (NHLE 1246934), including raised Piazza and
Podium to the west side, and may result in both direct physical impacts and impacts
through changes in setting to the asset. Additionally, the location is within the Upper
King Street Conservation Area and surrounded by a number of other Grade |, II* and Il
listed buildings, all of which could experience adverse impacts due to changes in their
setting. The additional impact of the headhouse location represents a minor worsening of
impacts for the historic environment in comparison to the baseline.

6.2.5 In terms of water resources, as alignment B proposes a station box similar in size to the
baseline, but transposed to the east, and there are two additional areas of deep
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excavation at King Street and at Ardwick Depot. Overall, this is likely to be a minor
worsening due to an increased footprint of excavation in potentially contaminated soils
and the risk of encountering groundwater and dewatering in excavation more likely to be
required. However, the vent shafts and underground route are considered to be a minor
improvement over the baseline scheme route due to better interactions with various
groundwater tables and flood zones.

6.2.6 With regard to landscape and visual impacts, the removal of Gateway House will have a
large impact upon the character of the station approach area causing disturbance during
construction, and visual impacts for people accessing the station. Ardwick Ventilation
Headhouse: Given the low-quality existing landscape character and lack of visual
receptors in the area, impacts are expected to be similar to the baseline option. Given the
increase in impacts as a result of additional areas of construction within the city centre, in
particular around King Street, it is considered that this option would result in a minor
worsening compared to the baseline option during construction. Furthermore, the vent
shafts associated with this route potentially increases impacts to features that contribute
to landscape character and the increase in impacts to recreational receptors, it is
considered that this route would result in a worsening compared to the baseline option
during operation.

6.2.7 In total, 94 business resources are likely to be impacted resulting in approximately 3,600
job losses. Given the increase of ~900 job losses, it is considered this option would result
in a major worsening for socioeconomics compared to the baseline option during
construction.

6.2.8 With regard to waste and minerals, the deep box excavation is likely to result in increased
waste when compared to the baseline, and it is of concern that the Barlow Tip tunnel vent
shaft site includes a methane extraction plant to the west of the landfill, which indicates
that the site contains significant organic waste. This material would require suitable
disposal when excavated and could pose a major adverse impact. In addition, the vent
shaft of Somerset Road, is in a mineral safeguarding area. In terms of materials proposed,
this option will require a similar quantity of material to construct the various vent shafts,
head houses and escape cores as well as the underground track as the baseline, given
they are of similar length.

6.2.9 In terms of sound, noise and vibration, the number of vent shafts and the proximity of
residential properties and sensitive non-residential receptors means that the route of
alignment B is considered to be a minor worsening compared to the baseline. The
change in the station CCB could lead to a minor worsening of construction phase impacts
on the surrounding communities and sensitive hon-residential receptors surrounding the
station, headhouses and the intervention shafts.
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6.2.10 All other environment impacts during construction are expected to the similar to the
Baseline.

Operation

6.2.11 As alignment B proposes a station open deep cut station box with mined approaches
there is less site clearance as a result of reduced CCB in comparison to the baseline, and
therefore less opportunity for continuous development and links with wider area
including Medlock Valley, whereas other options may allow for a more holistic
regeneration of the surrounding station area. However, coupled with the fact that the
route approach to the station will be underground rather than on viaduct compared with
the baseline option, the landscape effects of the alignment B station is neutral in
comparison to the baseline option.

6.2.12 Wider traffic and transport traffic demand associated with the proposed HS2 station, will
be similar to that of the baseline, however the higher levels of highway capacity that are
retained to the east of the station in this option will result in lower congestion. This
would result in a minor improvement in air quality (assuming that lower congestion
doesn't result in an increase in traffic growth).

6.2.13 Within the CCB, there is 513,683 sgm of Gross External Area for commercial development
opportunities, less than that of baseline. Coupled with a predicted increase of 900 job
losses in comparison to that of the baseline due to the increased station CCB, it is
considered this option would result in a major socio-economic worsening compared to
the baseline option during construction.

6.2.14 In terms of carbon emissions, alignment B will result in in 323,000m3 of concrete required
for the station and approaches as well as 56,500 tonnes of steel resulting in additional
materials and emissions when compared against the baseline, which is a major
worsening. Furthermore, this option will also require the demolition of 28,400m2 of
commercial and residential properties, increasing the emissions to undertake the activity
and transport to dispose of the construction demolition waste. Although the alignment B
has a smaller CCB than the baseline, the mining element still creates a minor worsening in
terms of carbon emissions, in comparison to the baseline.

6.2.15 Overall, option B is considered to be a major worsening over the baseline.

6.2.16 All other environmental impacts during operation are expected to be similar to the
baseline.
Summary

6.2.17 In summary, option B is considered a minor worsening compared to the baseline.

Potential major worsening have been identified for Community and Human Health, Minor
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worsening have been identified for ecology, historic environment, landscape and Visual,
socio-economic during construction. Between the three options, alignment B represents
the best choice as it would result in less worsening of impacts in comparison to the
others, and in the instance that alignment B be taken forward, a detailed review of the
current indicative vent shaft location for Barlow Tip is recommended to try and remove or
reduce the environmental impacts identified in this sift.

6.3 Underground Option B1

6.3.0 An environmental appraisal of the option B1 has identified the following environmental
issues:

Construction

6.3.1 Alignment B1's station proposes a shallow box excavation, which is likely to result in
increased waste when compared to the baseline. The increased size of the station box will
result in significantly more material being excavated when compared to the baseline -
estimated to be approximately 1.5Mm?3 of excavated material more than the Baseline.

6.3.2 In terms of carbon considerations, this option will result in in 245,000m?2 of concrete
required for the station and approaches, as well as 24,800 tonnes of steel resulting in
additional materials and emissions. This represents a minor worsening when compared
against the baseline. Furthermore, this option will also require the demolition of 53,610m?2
of commercial and residential properties further increasing plant emissions to undertake
the activity and transport to dispose of the construction demolition waste. Overall, this
option is considered to be a major worsening for carbon over the existing baseline.

6.3.3 With regard to water resources, the station and Metrolink are to be constructed in a
shallow box with a similar location and orientation to the baseline station option,
however the box will be significantly longer than the baseline option and will be below
groundwater level in the Chester Formation Principal aquifer. The shallow box would
therefore create a local barrier to groundwater flow in the area, and additional mitigation
(such as behind wall drainage) may be needed to ensure no adverse increase in
groundwater levels. Risk of groundwater flooding from the barrier to groundwater flow in
the glacial till would be the same as baseline. This is considered a slight worsening on
groundwater over baseline due to the impacts on the Principal aquifer.

6.3.4 In addition, a temporary diversion of the River Medlock would be required during
construction of the Box structure in this area and the creation of the new river channel.
This will have a temporary adverse impact on the River Medlock. Consideration in
management of the flood risk both temporarily during construction and permanently is
required to ensure no increase in flood risk to local receptors (likely to include
requirement for replacement floodplain storage).
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6.3.5 The Ardwick Headhouse and Intervention/Escape Core, will extend through the superficial
glacial till (Secondary (Undifferentiated) aquifer) and into the underlying Halsowen
Formation (Secondary A aquifer) but only to a small extent. This is considered a minor
improvement over the baseline option as it removes the need for extensive retaining
walls and reduces risk of groundwater flooding. Overall for water resources, due to the
impacts on groundwater flows in the Principal aquifer and the impacts on WFD on the
River Medlock this is considered a major worsening compared to baseline. However, the
vent shafts and underground route are considered to be a minor improvement over the
baseline route due to better interactions with various groundwater tables and flood
zones.

6.3.6 In terms of traffic and transport, there is significantly more material to be excavated than
the baseline. However, the plan is to remove 90% of this material by rail which will
mitigate the impact of construction traffic. There will be significant temporary disruption
to the local road network to the north and east of the station with long term diversions
that will be longer than those in the baseline, including disruption to Pin Mill Brow which
will necessitate the construction of a new junction. Overall the construction impact is
minor worsening when compared to the baseline.

6.3.7 The increased CCB proposed at Manchester Piccadilly could lead to a minor worsening of
construction phase sound, noise, and vibration impacts on the surrounding communities,
and sensitive non-residential receptors surrounding the station, headhouses, the
intervention shafts, and vent shafts. It is noted that this option is likely to generate
additional spoil/HGV movements when compared to option B.

6.3.8 The socio-economic impacts of alignment B1 includes approximately 4,300 job losses, an
increase of ~1,600 job losses from the baseline, and therefore a major worsening
compared to the baseline option during construction.

6.3.9 With regard to human health, the construction of the 55 King Street headhouse will result
in the loss of access to the adjacent public plaza, and construction may result in changes
to access to surrounding buildings and the amenity of the outside environment. The
Piccadilly Station CCB will result in the demolition of Mr Fit personal training centre, and a
4 storey residential building at 31-35 Sparkle Street, additional demolitions to the
baseline. Other community demolitions remain the same as the baseline. As detailed in
the baseline, construction work may result in noise, visual, transport and air quality
impacts on residents in the area. Overall, this alignment is considered to result in a minor
worsening compared to the baseline due to the significantly longer duration of
construction work.

6.3.10 The disruption of a number of public parks and green space, alongside the proximity of

residential properties and community resources mean that the B1 route is considered to
be a major worsening compared to the baseline, in particular during construction.
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6.3.11 In terms of landscape and visual impacts, the removal of Gateway House will have a large
impact upon the character of the station approach area causing disturbance during
construction, and visual impacts for people accessing the station. However, the Ardwick
Ventilation Headhouse is in the surrounding of a low-quality existing landscape character
and lack of visual receptors in the area, impacts are expected to be similar to the baseline
option. Given the increase in impacts as a result of additional areas of construction within
the city centre, in particular around King Street, it is considered that this option would
result in a minor worsening compared to the baseline option during construction.
Furthermore, the vent shafts associated with this route potentially increases impacts to
features that contribute to landscape character and the increase in impacts to
recreational receptors, it is considered that this route would result in a minor worsening
compared to the baseline option during operation.

6.3.12 With respect to the historic environment, the construction boundary of the combined
underground station site has similar impacts to the baseline in terms of the removal of
non-designated buried assets. Despite the station being underground, there will still be
direct physical impacts to the Grade Il listed train shed, required to enable connectivity
between the two stations. The Western Kings Street Crossover box and Ventilation
Headhouse construction boundary is adjacent to the Grade Il listed Pall Mall Court (NHLE
1246934), including raised Piazza and Podium to the west side, and may result in both
direct physical impacts and impacts through changes in setting to the asset. Additionally,
the location is within the Upper King Street Conservation Area and surrounded by a
number of other Grade I, II* and 1l listed buildings. All of which could experience adverse
impacts due to changes in their setting. Given the tunnelled nature of the scheme across
the city, it is likely that considerably more listed buildings will require monitoring due to
the potential impacts caused by settlement than the current baseline. The additional
impact of the cross over box and headhouse location represents a minor worsening of
impacts in comparison to the baseline.

6.3.13 With regard to waste and minerals, it is of concern that the Barlow Tip vent shaft site
includes a methane extraction plant to the west of the landfill, which indicates that the
site contains significant organic waste. This material would require suitable disposal when
excavated and could pose a major adverse impact. In addition, the vent shaft of Somerset
Road, is in a mineral safeguarding area. In terms of materials proposed, this option will
require a similar quantity of material to construct the various vent shafts, head houses
and escape cores as well as the underground track as the baseline, given they are of
similar length.

6.3.14 All other environmental construction impacts are expected to be similar to the baseline.

Operation

6.3.15 With regard to traffic and transport, the station area highway disruption for alignment B1
is similar to baseline, although there is a potential to provide greater permeability across
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the station footprint on completion for pedestrians, cyclists and surface public transport
which is an improvement on the baseline. The space available will allow a similar sized
junction or equivalent to that which is there at present with links to Mancunian Way,
Great Ancoats Street, Ashton Old Road and Chancellor Lane all retained. Wider traffic and
transport traffic demand for access to the proposed HS2 Station will be similar to that for
baseline, however the higher levels of capacity that are retained to the east of the station
in this option will result in lower congestion generally in the area and therefore it is
considered that this option will be a major improvement in traffic and transport terms
when compared to the baseline.

6.3.16 However, the higher levels of capacity that are retained to the east of the station in this
option will result in lower congestion. This would result in a minor improvement in air
quality (assuming that lower congestion doesn't result in an increase in traffic growth).

6.3.17 Under alignment B1, Manchester Piccadilly Station will have a potential significant
adverse airborne noise impact due to the new highway layout has been identified for the
community of Chapeltown Street, together with a beneficial airborne noise impact due to
reduced traffic flows at residential properties on Store Street (including committed
developments).

6.3.18 Alignment B1 would create an opportunity for the commercial development 821,302sgm
of Gross External Area, an increase compared to 614,134sgm under the baseline.

6.3.19 The proposals at Piccadilly Station within alignment B1 would create more site clearance
as a result of the increased CCB will create more opportunity for continuous development
and links with wider area including SRFs and Medlock Valley. Although the approaches
will be underground rather than on viaduct compared with the baseline option the
Ventilation Headhouse in King Street is likely to have townscape character impacts from
the change to the street high quality street scene and King Street Conservation Area,
potentially causing visual impacts to recreational users of the busy thoroughfare,
residents and workers in surrounding multi-storey buildings that overlook the Site. It is
therefore considered that alignment B1 would result in a minor worsening compared to
the baseline option during operation.

6.3.20 All other environmental operational impacts are the same as the baseline.
Summary
6.3.21 Overall Alignment B1 is considered a minor worsening compared to the baseline.

However, it is worse performing than option B as it generates worse impacts in terms of
Traffic & Transport, and Water Environment during construction of the station elements.
As with alignment B, there are negative impacts with regard land quality and
waste/minerals along the route due to the Barlow Tip vent shaft. In the instance that
either alignment B or B1 be taken forward, a detailed review of the current indicative vent
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shaft location is recommended to try and remove or reduce the environmental impacts
identified in this sift.
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6.4.0

6.4.1

6.4.2

6.4.3

6.4.4

6.4.5

6.4.6

6.4 Underground Option D

An appraisal of option D has identified the following environmental issues:

Construction

In terms of waste and minerals, the station box excavation of the alignment D station is
also likely to result in increased waste than the baseline. However, it is projected that as
the tunnel track length is approximately 3km shorter than the baseline this will result in
significantly less material being excavated when compared to the Baseline. However, as
the alignment is indicative at this stage it is assumed that following design refinement
alignment D will require a similar quantity of material to construct the various vent shafts,
head houses and escape cores as the baseline, and there will be a number of new areas
considered for demolition generating waste that require managing.

The quantity of build materials also affects the potential carbon impacts, as alignment D
will result in in 366,000m?3 of concrete required for the station and approaches as well as
64,050 tonnes of steel resulting in additional materials and emissions when compared
against the baseline. The demolition of 34,210m2 of commercial and residential
properties further increases plant emissions to undertake the activity, and transport to
dispose of the construction demolition waste.

As the vent shaft locations are out of flood zone areas, despite Carriage Street being
located over the existing Cornbrook culvert, in terms of watercourses the route of
alignment D is overall likely to be slight improvement over the baseline scheme route.
However, the depth of the station is considered to cause a slight worsening on
groundwater over the baseline due to the impacts on the Principal aquifer.

In terms of noise, sound, and vibration, it is noted that the number of vent shafts and the
proximity of residential properties and sensitive non-residential receptors means that
alignment D is considered to be a minor worsening compared to the baseline.

In terms of socio-economic impacts, it is estimated that alignment D would result in
approximately 2,050 job losses. As this is a decrease of ~1,300 job losses compared to
the baseline, it is considered this option would result in a major improvement compared
to the baseline option during construction. However, there is 140,000 sgm of Gross
External Area for commercial development opportunities, a decrease from the baseline.

With regard to the historic environment, the number of listed buildings potentially
affected by the route of the tunnel, coupled with the additional impacts from the vent
shaft locations, results in a slight worsening in comparison to the baseline. This is due to
the tunnelled nature of the scheme across the city and it is likely that considerably more
listed buildings will require monitoring due to the potential impacts caused by settlement
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than the baseline, and also due to the vent shafts at Clayton Vale and Lumb Lane.
However, of more significant impact is that of the alignment D city centre works - the
requirement for the demolition of the Grade Il listed building stable block and the
impacts to the Ashton Canal and Grade II* listed Store Street Aqueduct (albeit temporary)
along with the additional impacts through changes to the setting of listed buildings
created by the escape core and headhouses (including the Whitworth Street Conservation
Area and its associated Grade Il and Grade II* listed buildings, and the Grade Il listed
Brunswick Mill), as well as the setting of listed buildings including the Grade Il listed
London Warehouse and Crusader Works. The cumulative impact of all of these results in a
major worsening of impacts in comparison to the baseline.

6.4.7 The Clayton Vale vent shaft is also located within a Local Nature Reserve, which means
that Alignment D would result in a minor worsening with regard to ecology compared to
the baseline.

6.4.8 Dust emissions are assumed to be controlled through Code of Construction Practice

(CoCP) measures to avoid significant air quality impacts, however due to alignment D
construction occurring in close proximity to a number of receptors, this represents a
minor worsening in comparison to the baseline due to the disruption to the highway
network and additional material to be transported from the tunnel portals. Furthermore,
construction within the city centre proposes significantly more material to be excavated
than the baseline due to the amount of excavated material. Although the plan is to
remove 90% of this material by rail, which will mitigate the impact of construction traffic,
due to the significant impacts identified for the baseline station and the presence of the
AQMA this is still considered to be a minor worsening during construction compared to
the baseline.

6.4.9 Alignment D demolishes a number of community receptors in the city centre during
construction that differ from the baseline, including:

the River Street Tower Student accommodation,

approximately 200 residential apartments within the Manchester New Square
apartment block;

the Wharf Close Apartments;
residences at 2-6 Laystall Street;
residences at Whittles Croft; and

the Eternal Life Sanctuary Church.

6.4.10 Differing from the baseline, and the vent shafts will require the permanent loss of:

part of Baguley Park;
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the potential loss of the adjacent Early Inspirations Pre-School;

three grass sports pitches at University of Manchester Wythenshawe Sports
Ground;

the informal public open space adjacent to Maine Road Football Club;
potentially the play area on Carriage Street;

the loss of a church (AD MSBN church) on the Globe Trading Estate;
one fifth of Clayton Vale;

on the car park, playground and playing field of Laurus Ryecroft High School;
and

a public open space with a number of footpaths running across it, including the
Oldham Way.

6.4.11 Overall, the loss of a number of public parks and green space, alongside the impacts on a
number of educational facilities, proximity of residential properties and community
resources mean that this route is considered to be a major worsening compared to the
baseline.

6.4.12 With respect to Land Quality, the location of structures in Bradford and the realigned
station box intercepts a number of historical potentially contaminating sites, which is
considered to be a minor worsening given the additional shaft sites in areas of former
industrial usage (incl. gas works).

6.4.13 All other environmental construction impacts are expected to be similar to the baseline.
Operation
6.4.14 Due to the number of vent shafts that are placed within rural and recreational areas

within the alignment D proposals, this increases the impacts to features that contribute to
landscape character and the increase in impacts to recreational receptors, in addition to
the increase in impacts as a result of additional features within the city centre (in
particular around Whitworth Street and on PRoW along Ashton Canal) it is considered
that this route would result in a worsening compared to the baseline option during
operation with regards to landscape and visual impacts.

6.4.15 Furthermore, the amount of parks and public spaces that are to be impacted by the vent
shafts, both in construction and during operation, is also seen as a minor worsening in
terms of community, and coupled with the large CCB at Piccadilly, this could lead to a
change and potential minor worsening of the significant adverse impacts on the
surrounding communities and sensitive non-residential receptors surrounding the station
and intervention shafts.
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6.4.16 The overall traffic and transport impact is likely to be a major improvement when
compared to the baseline due to the reduction in impact on Pin Mill Brow and the Ring
Road. Despite the impacts of air quality representing a minor worsening for alignment D,
this option represents a minor improvement to the baseline due to the reduction in air
quality impact on Pin Mill Brow and the Ring Road (assuming that lower congestion
doesn't result in an increase in traffic growth).

6.4.17 All other environmental construction impacts are expected to be similar to the baseline.
Summary
6.4.18 Not only does alignment D represent a worsening in comparison to the baseline, the

impacts are the most worsening across the three alternatives due to the potential of the
carbon impacts. D has considerable detrimental effects on the historic environment and
surrounding businesses of the proposed station due to the required demolitions, and the
negative impact on community and health impacts, particularly with regard to Laurus
Ryecroft High School. In the instance that alignment D is taken forward, a detailed review
of the current indicative vent shaft location is recommended to try and remove or reduce
the environmental impacts identified in this sift.
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7.1.0

711

712

713

714

Stakeholders input to SIFT
7.1 Decision Point 1

Introduction

There has been a substantial amount of stakeholder collaboration with MCC, TfGM and
TfN throughout the duration of the study. This commitment from DfT and HS2. has
included the co-writing of the project scope, design development workshops and a
bespoke, collaborative Level 2 Sift.

MCC, TfGM and TfN have been part of the decision making for the initial selection of a
shortlist of three options (A, B and C). Following the Stage 0 (construction methodology)
work on options A, B and C in October and November 2020, stakeholders requested two
additional alignment studies (B1 and D). These were commissioned by DfT in December
2020.

Following the completion of the additional studies in January 2021, the stakeholders
selected four options to take forward to Stage 1: Sift Level 2 (A, B, B1 and D). Following
consultation with DfT, three options B, B1 and D were progressed to Sift Level 2 in April
2021.

MCC, TfGM and TfN were given the opportunity to select a preferred alignment option at
Decision Point 2 in April 2021.

Stakeholder Engagement Regular Technical Engagement Workshops have been held
throughout the study with additional meetings arranged in May 2021. Key stakeholder
inputs are summarised in Figure 30 below.

2020 2021

August Septamber COctober Mowvermiber  Decamber Jaruary February harch Aprd May June

SIFT

DecisionPort AR

July

Figure 28 - Key stakeholder inputs to decision point 2

715

HS2 and its consultant MWJV has shared emerging design information with MCC, TfGM
and TfN’s technical specialists for feedback and input throughout the study. Various
disciplines have presented including track and alignment, tunnel and ventilation,
construction and logistics, stations architecture and urban design and integration.
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Date

Details

15/10/20 | Stakeholder Meeting: Presentation of work in progress by MWJV on the three options: Stakeholder requested a
track meeting to understand alignment features.

29/10/20 | Stakeholder Meeting: Stage O - Pre-sift presentation for Decision Point 1: Stakeholder proposed:
An alternative for Alignment C (further towards the city)
Moving option B further away from the city.
A workshop on ventilation was requested.

02/11/20 | Stakeholder Meeting: Review of Pre - sift: Current actions
Alignment A to proceed with a deep box construction methodology
Alignment B to proceed with a box construction methodology. Further work is to determine deep or shallow box.
Alignment C discussion revolved around moving the alignment to the north

12/11/20 |Stakeholder Meeting: Presentation and discussion of tunnel and station ventilation design issues.

26/11/20 | Stakeholder Meeting: Presentation and discussion of track alignment design issues. TfN concerns for the inclusion of
NPR standards for a more efficient design.

07/12/20 | Instruction to proceed with studies on the additional options raised by the stakeholders.

14/01/21 | Stakeholder Meeting: Presentation by MWJV to provide the stakeholders with a working update on progress on the
additional study work.

28/01/21 | Stakeholder Meeting: Presentation and workshop by MWJV on the conclusions of the additional studies for B1 and
D, incorporating stakeholder comments received prior to and following the meeting on the 14/01/21.
Provided information to confirm Decision Point 1.
Discuss and agree the construction methodology for options B1 and D. Decision Point 1

29/01/21 | HS2 instruction (email) to take forward the options B, B1 and D into Level 2 sift.

25/02/21 | Stakeholder Meeting: Urban Integration and Station Depth

02/03/21 | Stakeholder Meeting: Metrolink -to discuss integration and impact on the Metrolink

03/03/21 | New Metrolink Station integration slides issued by HS2 to MWJV. Initial meeting.

04/03/21 | Stakeholder Meeting: Presentation of update and working discussion focused on Alignment, Station depth and
Ventilation

09/03/21 | Stakeholder Meeting: Metrolink

11/03/21 | Stakeholder technical meeting

16/03/21 | Stakeholder Meeting: Metrolink -to discuss integration and impact on the Metrolink.
TfGM presented an additional and new Metrolink option for alignment B

18/03/21 |HS2 Meeting: Programme delivery. HS2 Instructed that Integration of the Metrolink station not be considered as will
impact the programme.

18/03/21 | Construction and Logistics stakeholder workshop

01/04/21 |Stakeholder meeting: Drawing review and presentation Alignment B, B1& D

08/04/21 | Stakeholder drop in meeting. MWJV Team provides clarifications on drawings.

15/04/21 |Joint sift workshop 01 and 02

16/04/21 |Joint sift workshop 03

22/04/21 | Decision Point 2 Stakeholder workshop

06/05/21 | Stakeholder additional technical workshop

20/05/21 | Stakeholder additional technical workshop

Figure 29 - Stakeholder meetings
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716 In addition to the above meetings, HS2 has held regular Senior Project Meetings with
DfT, MCC, TfGM and TfN since Summer 2020. These have been on Mondays and are
generally every two weeks.

717 The study has also been presented to, and discussed at, the Piccadilly Joint Board (see 7.4
below).

Decision Point 1

718 As described earlier in this report, the first stage of the study (Stage 0) was a footprint
comparison of the two construction methodologies of open box vs mined with
construction and logistics input for a six platform, 400m long station. Three shortlisted
alignments called options A, B and C were agreed by partners from a long list.

7.1.9 Stage 0 culminated in ‘Decision Point 1’ where MCC, TfGM and TfN agreed and selected a
preferred construction methodology (open box vs mined) for each of the three options.
Stakeholders also were given the opportunity to agree which of the options (A, B or C)
would be progressed (as both an open box and mined methodology) to allow direct
comparison of the two construction methodologies during Stage 1, Sift Level 2.

7.1.10 A stakeholder Meeting was held on 15 October 2020 with MCC, TfGM and TfN.
MWJV provided a presentation of work in progress on the options A, B and C.

7.1.11 Stakeholders requested a track meeting to understand alignment features.

7.1.12 A stakeholder Meeting was held on 29 October 2020 to present the Stage O - Pre-
sift presentation for Decision Point 1. The preferred construction methodology
for each alignment was agreed as follows:

Option A Deep Box;
Option B Deep Box; and
Option C Mined.

7.1.13 Manchester Stakeholders also proposed alternative alignments for option C (further
towards the city) and option B (moving further away from the city centre). A workshop
on ventilation was requested. Stakeholders recommended that HS2 carry out additional
work to look at these two alternative options. It was recommended that this was done
before Decision Point 1/prior to undertaking Stage 1: Sift Level 2,

7.1.14 HS2 produced the document Manchester Piccadilly High Speed Station: an Optimised

Alternative Underground Station Stage 0: Pre-sift (Ref: 2DE01-MWJ-EN-PRE-M003-000027).
HS2 shared this with Manchester Stakeholders for comment.
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7.1.15 A further stakeholder meeting was held on 2 November 2020 to review the pre — sift
presentation.

7.1.16 Two other technical stakeholder meetings were held on 12 and 26 November 2020. The
first covered a presentation and discussion of tunnel and station ventilation design issues.
The second covered a presentation and discussion of track alignment design issues

7.1.17 In November 2020, MCC, TfGM and TfN provided written comments on the Stage O Pre-
sift work. |, s ond
its consultants provided a written response to each comment on 25 November 2020 (See
Appendix E).

7.1.18 Following the meetings on 29 October and 2 November 2020, MCC, TfGM and TfN
provided two new alignments for additional study. Option B1 was provided as a potential
alternative to option B and option D as a potential alternative to option C

7.1.19 HS2 formally instructed MWJV to proceed with the alternative studies on 7 December
2020 and develop options B1 and D were to be developed to the same level of detail as
the Stage O: Pre-Sift study for options A, B and C.

7.1.20 MCC, TfGM and TfN requested that the additional study for option B1 was to be for a
shallow box investigating opportunities to reduce city centre impacts.

7121 The additional study for option D was to investigate alternative alignment similar to a
previous HS2 Long List option (called option F). The additional study would review
shallow box, deep box & mined station options.

7.1.22 An Interim Draft of Options B1 and D was prepared on 16 December 2020, which
HS2 shared with MCC, TfGM and TfN for feedback.

7.1.23 HS2 and its consultant prepared a technical response on 29 December 2020 (circulated
on 12 January 2021). This is included in Appendix E.

7.1.24 A follow up stakeholder meeting with MCC, TfGM and TfN was held on 14 January 2021.
At this meeting, HS2 and its consultant provided a working update on progress on the
additional study work. The presentation Manchester Piccadilly High Speed Station
Alternative Alignment Studies (Document no.: 2DEO1-MWJ-EN-PRE-M003-00003) was
produced on 21 January 2021 and shared with MCC, TfGM and TfN on 22 January 2021.

7.1.25 A stakeholder meeting with MCC, TfGM and TfN was held on 28 January 2021 (Decision

Point 1). HS2 and its consultant presented its conclusions to the additional studies for
options B1 and D (following the Initial Draft of 16 December 2020). Also, on 28 January
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2021, TfGM on behalf of MCC, TfGM and TfN emailed HS2 to advise that four of the
underground station options provided should be considered at the next sift. These
options were alignment A (Deep Box), alignment B (Deep Box), alignment B1 — shallow
box and alignment D — Hybrid (deep box/mined).

7.1.26 The stakeholders also said that “The subjective nature of the RAG status makes it difficult
to discount alignment options at this early stage of development. Similarly, we do not think
it is appropriate for all options to employ the same construction methodology at this stage
as a comparison of “deep =, “shallow = and “hybrid * options is an essential
consideration for the sift”.

7.1.27 The request to proceed with four options was not agreed by DfT and the conclusion of Decision
Point 1 was to take forward Options B, B1 and D to the Sift Level 2 stage of the study. Following
Decision Point 1 on 28 January 2021, HS2 instructed MWJV on 29 January 2021 to take
forward the options B, B1 and D into Stage 1: Sift Level 2.
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7.2 Engagement up to sift
workshops

7.2.0 For Stage 1, Sift Level 2, MWJV was scoped with developing and sifting the preferred
options in accordance with the Route Development Procedure ref HS2-HS2-SA-PRO-000-
000007 P08 and using a bespoke sift matrix created by HS2 to reflect the requirements of
the stakeholders.

721 Stage 1 has two Decision Points:

Decision Point 2 — Agree preferred underground station (22 April 2021); and
Decision Point 3 — Ministerial Review (July 2021 TBC)

722 On 25 February 2021, a stakeholder meeting was held with MCC, TfGM and TFN. MWJV
gave presentations on emerging work on urban integration and station depth.

7.2.3 On 4 March 2021, a stakeholder meeting was held with MCC, TfGM and TFN. MWJV gave
a design update presentation and there was a working discussion focused on alignment,
station depth and ventilation. Comments were captured by HS2 and its consultant in an
Excel spreadsheet and the technical response is enclosed in the comments sheet (see
Appendix E)

724 A series of workshops were held on 2,9 and 16 March 2021 with TfGM on the Metrolink
interface with the three options. New proposals for Metrolink underground and over
ground stations were shared with HS2 and its consultant for the first time. On 16 March
2021, TfGM presented an additional and new Metrolink concept for option B
(underground Metrolink station below as per hybrid Bill Design).

725 HS2. and its consultants incorporated the design proposal from TfGM for options B1 and
D. HS2 did not receive a design proposal from TfGM for option B other than a statement
in a Workshop that it preferred B to be integrated as an underground proposal. HS2
advised TfGM that an underground option could not be integrated in the agreed
programme. It should be noted that the feasibility of TFGM’s Option B concept is
untested including the potential impact on the depth of a high-speed rail station.

7.2.6 A construction and logistics stakeholder workshop was held on 18 March 2021 with MCC,
TfGM and TfN. Comments were captured by HS2 and its consultant in an Excel
spreadsheet and the technical response is enclosed in the comments sheet (see Appendix
E)
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127 Following the design freeze on 31 March 2021, MWJV presented design drawings of the
alignments B, B1 and D to MCC, TfGM and TfN on 1 April 2021. The drawings were
included in the technical note document 2DE01-MWJ-EN-NOT-M003-000006 and were
submitted by HS2 to MCC, TfGM and TfN on 1 April 2021 for formal feedback in advance
of the Joint Sift.

7.2.8 A follow up workshop was held on 8 April 2021 with MCC, TfGM and TfN . This gave
stakeholders the opportunity to raise any issues /ask questions etc on the information
provided on 1 April.

7.3 Input at Sift Workshops

7.3.0 On 15 and 16 April 2021, the joint sift workshop was held. This took place on Microsoft
Teams over three, 2.5-hour sessions and was attended by DfT, HS2, MCC, MWJV, RSADS,
TfGM and TfN.

731 The purpose of the collaborative workshop was:

to share information that will form the basis of the sifting exercise being done
in accordance with the HS2 Route Development Procedure; and

to record comments and feedback that may inform the final sift scoring.

732 The objective, where possible, was to record stakeholder views on a preferred alignment
and station option or topic areas where they may be a clear preference for one option
over the other two.

733 The agenda for Session 1 was as follows:

Presentation of design options _
Rail systems, |
atignment, |

Comfort break

stations, | N N NN
Urban integration, |

734 The agenda for Session 2 was as follows:

environment |
Strategic Interfaces, _
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Comfort Break

Construction and Logistics, _
Order of magnitude cost update, _
strategic programme, [ NSNS

Comfort Break

Summary sift table run through, _

735 In the final session, HS2 and its consultant attempted to capture stakeholder feedback on
the three options using a Sift summary template. The following ‘Big Ticket Items’ were
discussed and evaluated using the Sift Matrix Summary:

Commercial Development;
Construction and Logistics — Station;
Construction Risks;

Environment; and

Sift Summary.

7.3.6 This session was also an opportunity for stakeholders to share their feedback on options
presented on 1 and 15 April 2021.

37—

738 On 22 April 2021 (Decision Point 2), the sift summary was presented again, this time with
HS2 and its consultants’ assessment and rankings. MCC, TfGM and TfN were due to
agree a preferred underground option on that day as part of Decision Point 2.

7.39 Following discussion with HS2, Decision Point 2 was deferred to allow MCC, TfGM and
TfN more time to consider and advise HS2. which option they preferred.

7.3.10 ‘Drop in sessions’ were held on 6 and 20 May 2021 to invite stakeholder feedback on the

technical work shared on 1 April, the sift presentations shared on 15 and 16 April and the
draft sift summary and matrix.
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7.4.0

741

742

7.4.3

7.4 Piccadilly Joint Board Workshop

A request was made at the Manchester Piccadilly Joint Board on 21 April 2021 that HS2

brief the emerging findings of the study to board members.

A workshop for the Board members was arranged and held on the 19 May 2021. A

summary presentation, which reflected content from the previous Sift Workshop sessions,
was provided to the Board in advance of the meeting on the 14 May 2021, the document

reference number was P2B-HS2-DS-PRE-M005-000005 and was titled ‘Piccadilly
Underground — Piccadilly Board Workshop Slide Pack =

A number of comments and observations from Board members were noted by HS2 as

follows:

a) Request for comparison to Stuttgart 21 project in Germany;,
b) Request for an understanding of the scale of costs that have gone into other
worldwide High Speed Railway Underground stations;

c) Request for a comparison of platform transit times for the alternative Underground

options compared to current ‘Pendolino’ services;

d) Request to explain differentiation between mid and end of platform transit times;

e) Request to explain how period of blighting with larger station footprints has been

taken into account;
f) Request for examples of Headhouse Size/Aesthetics;

g) Noted that the study has not considered fully the wider development opportunities,

particularly outside CCB and beyond the potential returns to SoS;

h) Request for the baseline HS2 hybrid Bill comparator scheme costs to be presented

alongside the costs of the alternative Underground options;

i) Request for a methodology notes and assumptions to be articulated for cost
summaries and the wider benefits analysis; and

j) Noted the conflicting assumptions of car parking requirements with city plans

The requests of a), d), e), f), h) and i) are evidenced in the assessment of the alternative

underground options within this report, such as the appendix and in the supporting

documentation provided at the Sift Workshops (?). Information in response to (b) can be
sourced in the public domain, but can be difficult to interpret due to inconsistencies in
how numbers are reported, and was therefore not included in this report. Commentary
on pedestrian transit times (c) is presented in Chapters 8 and 9. Responses to (g) have

been provided as part of this report. Comments relating to (j) have also been made in

relation to the hybrid Bill design — a like-for-like assessment has been presented in this

report.
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7.5 Stakeholder comments and
opportunities

75.0 As noted above, stakeholders’ comments have been received at various stages of the
study. These have been received as a formal set of comments for response or captured
by HS2 during a meeting (e.g. Joint Sift Workshop).

Stage 0 Pre-Sift Work (Construction Methodologies)

751 In November 2020, Manchester stakeholders provided written comments on the

stage 0 Pre-sift work. |

752 HS2 and its consultant provided a written response to each comment on 25
November 2020 (see Appendix E).

Stage 0 Pre-Sift Work (Additional Studies Interim Draft)

753 An Interim Draft of options B1 and D was prepared by HS2 and its consultant on 16
December 2020. HS2 shared this with MCC, TfGM and TfN for feedback. _

754 HS2 and its consultant prepared a technical response on 29 December 2020 (circulated
on 12 January 2021). This is included in Appendix E.

Stage 1 Sift Level 2: Track Alignments / Station Box Depth / Station Ventilation (4
March 2021)

755 On 4 March 2021, a stakeholder meeting was held with MCC, TfGM and TFN. HS2 and its
consultant gave a design update presentation. There was a working discussion focused
on alignment, station depth and ventilation. Comments were captured by HS2 in an Excel
Spreadsheet and the response is enclosed in the comments sheet (see Appendix E).

Stage 1 Sift Level 2: Construction and Logistics Stakeholder Workshop (18 March
2021)

75.6 A Construction and Logistics stakeholder workshop was held on 18 March 2021 with
MCC, TfGM and TfN. Comments were captured by HS2 and its consultant in an Excel
spreadsheet and the technical response is enclosed in the comments sheet (see Appendix
E).
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Stage 1 Sift Level 2: Key Opportunities and Queries Note from TfN (30 March 2021)

757 A list of ‘key opportunities and queries’ was sent by - to HS2 on 30 March 2021. The
document, sent on behalf of MCC, TfGM and TfN, raised a number of issues which are
summarised as follows:

The length and layout of the station throat/approaches;

Opportunities to create further hybrids of shallow/deep/mined station layouts;
The perturbation crossovers in the city centre;

Refinement of platform requirements (length/width/curvature);

Integration of Metrolink into the options being considered,;

Integration with the conventional rail station at Manchester Piccadilly;

The depth of the ‘shallow box’ Option B1;

Relaxation of HS2 standards and requirements;

Quantifying the potential benefits of a ‘through’ layout in terms of rail
capacity/performance (i.e.; potential additional paths, flexibility, resilience); and

Alternative ways to accommodate the train service specification with a through
station.

758 A multi-disciplinary response to the - note of 30 March 2021 was prepared by HS2.
and its consultant. This is included in Appendix E.

75.9 It should be noted that the response advises that “further design development has not
been instructed and any additional design development would be pending Decision Point
3 (Ministerial Decision)”.

Stage 1 Sift Level 2: Design Presentation (1 April 2021)

7.5.10 Following the design freeze on 31 March 2020, MWJV presented design drawings to
MCC, TfGM and TfN on 1 April 2021. HS2 circulated the full set of drawings to the
Stakeholders on 1 April 2021. No feedback was received from MCC or TfGM on the
design drawings.

Stage 1 Sift Level 2; Joint Sift Workshop (15 and 16 April 2021)

_. Copies of the presentation were circulated to

MCC, TfGM and TfN for feedback. Comments on the Design Presentation and some of
the Sift presentations have been received from - These are included in Appendix E
along with a technical response.

7511
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Stagel Sift Level 2. Comments on the draft Report

75.12 On 28 May 2021, HS2 sued the draft final report ‘Manchester Piccadilly High Speed
Station - Design of an Alternative Underground Station - Options Assessment - Sift Level 2
Appraisal ‘ (Ref: 2DE01-MWJ-EN-REP-M003-000032 P02) to MCC, TfGM and TfN for
review, as per the agreed programme. On 14 June 2021, HS2 received consultation
responses from MCC, TfGM and TfN in line with the agreed programme.

7.5.13

- In total, 442 comments and two reports totalling 27 pages.

75.14 HS2 and its consultant has reviewed the consultation responses and the covering reports
as part of finalising this Report
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HS2 — Manchester Piccadilly High Speed Combined Underground Station - Sift Level 2
Document no: 2DE01-MWJ-EN-REP-M003-000032
Revision: PO5

8 Summary for comparison of
underground options against one
another

8.1 Comparison of Underground
options against each other -

Railway Systems

8.1.0 While there are subtle variations in each of the options, there are no significant technical
differences in the rail systems design between the options that feature as key
differentiators in this study, particularly when compared to the civils and environmental
considerations of these options.

811 The one exception to this is for journey times where Option D scores better because of

the shorter tunnel length. The outputs of this exercise are shown in figure 30 below.
These values show the variance in the timetabled train journey times compared to the

baseline.
Airport <> Assumed Piccadilly | Piccadilly <> Leeds | Airport <> Leeds
Plccadllly Dwell Time

CP3 Baseline 5 minutes
Option B )

. +% minute ;
Option B1 3* minutes
Option D

Figure 30 - journey time assessment

Station

8.12 The underground options are not differentiated from each other or the base line from an
operational feasibility Station design point of view and this is reflected in the sift matrix
scoring.

8.1.3 The proposals diverge when operation feasibility- station for passenger & place is
considered.
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814

8.15

8.1.6

8.1.7

8.1.8

8.1.9

8.1.10

8111

Assessing passenger flow in emergency and normal operation, the underground options
are comparable with each other. It is note-able that option D employs a different
arrangement of escalators that B or B1 the quantum 12 no. is the same and has been
tested to meet passenger clearance standards. Due to the narrow width of option D there
are less passenger lifts 3 no. are provided instead of 4 on B or B1 typical platform, while
there are no lifts on the mined platforms the reduction in provision may reduce
operational resilience.

Assessing the wayfinding of the underground station layouts the flow is intuitive from
platform to vertical interchange and to ticket hall via underground concourse. The spaces
are clearly laid out and don’t obstruct general flow. Numerous requirements of vertical
interchange can hinder wayfinding and impact passenger experience. This is similar for all
the underground options. As a sequence of spaces and journeys connected by vertical
interchange the options are not significantly differentiated from each other.

Assessing the relative security or perception of security the options are not differentiated.

Assessing passenger connectivity between HS2 underground with existing station and
onward modes of travel the proposals diverge as outlined in the sift matrix which the
following points examine Option B1 and D with equal scoring are ranked better than
option B

Travel time to forecourt and carparking is comparable across all the options.

Travel time to NR concourse is comparable between option B and D. Option Bl is a
longer horizontal journey above ground due to the site location which is further east than
the other two options. Note travel time to B1 may be improved with reorientation of
existing NR concourse to address the southern side of the existing station.

While the travel time to Metrolink from underground platform is comparable across the
options the provision and passenger experience is different. Option B Metrolink provision
is as existing which includes two platforms below the existing station. The journey
includes vertical interchanges in each station with horizontal and vertical interchange
externally in between. Compounded with travel through the NR concourse affecting
capacity the experience is poor. Option B1 & D are similar to each other where the
journey to the Metrolink is completed by short horizontal journey to four platform
provided in urban plaza that each option addresses. Omitting the additional onward
horizontal and vertical interchanges the experience is improved along with the provision
of Metrolink which, is more Civic in its location as part of an urban plaza. (noting
Metrolink provision is not TfGM preference refer also 3.4.1)

In summary: Option B1 and D with equal scoring are ranked better than option B.

Page 108



8.1.12 It is notable that option B1 includes a larger plaza which serves as a gateway plaza and is
of greater civic presence than the smaller plaza provided in option D.

8.1.13 The options can be further differentiated by constraints.

8.1.14 Option D is constrained on one end by Great Ancoat street and Metrolink track line and
London Warehouse on the other. This limits the flexibility of future extension of the ticket
halls. Option B western ticket hall which is located in close proximity to existing station
and nearby listed buildings including London warehouse may be limited in future
expansion due to the proximity. In comparison option Bl is less constrained in respect of
future expansion, in particular the western ticket hall.

8.1.15 Option B which is in close proximity to the existing station with smaller plaza between the
city end ticket hall and London Road. The ticket hall can align to the north of the existing
station utilising the space between the two stations however this leaves less space for
provision of Metrolink as an above ground proposal between the station or to the north
of the HS2 underground proposal and consequently the utilisation of the existing
provision which is not preferred.

8.1.16 Notably; a below ground Metrolink provision has been proposed by stakeholders. While
the feasibility is untested the constraints mentioned for option B including preference not
to make the station deeper) will limit potential of underground Metrolink option for
option B. Option D or B1 may be more feasible candidates for a below ground Metrolink
option instead with B1 being the better of the two if space in the cut and cover throat
construction can be utilised. Note; this is also untested.

Urban Integration

8.1.17 All underground options provide ground floor retail / commercial activation along the
length of the station box, animating the public realm. With the station box being located
below ground, the overall station integrates well within its context allowing pedestrians
to flow between the proposed OSD above the station box. Alignment option B and B1
fronts onto The Boulevard as proposed by MCC Piccadilly SRF (2018), framing The
Boulevard as an armature for development, catalysing the regeneration of East
Manchester.

8.1.18 Alignment option D is located along Store Street in a north-east to south-west
orientation, limiting station exposure to the Boulevard. Both stations entrance NR and
HS2 front onto the main public realm, creating a ‘gateway’ plaza for Piccadilly SRF. It
should be noted, the lack of exposure to MCC Piccadilly SRF Boulevard does not
necessarily mean the station will not integrate with the surrounding city context, rather it
implies that a different city regeneration strategy and urban grain structure may be
formed as a result of the new orientation of alignment option D station.
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8.1.19 Alignment option B has limited space to form a ‘gateway’ plaza with the closeness of
listed London Warehouse and NR Station has the limiting factor. Limiting option B's
placemaking opportunity in comparison to alignment option B1 and D.

8.1.20 Overall, alignment option B1 offers a much-improved public realm and more immersive
integration between Piccadilly SRF and HS2 station in comparison to alignment option B
and D. This can be summarised by two differentiating factors;

8.1.21 Station box positioned further to the east

8.1.22 HS2 western ticket hall has been located further to the east along the Boulevard,
opening a bigger public realm to house the interchange function between HS2, NR and
Metrolink. This creates a 'gateway’ plaza for Piccadilly SRF and forms part of the HS2
arrival experience. The inclusion of interchange function within the ‘gateway’ plaza
animates the space, adding drama to the public realm. The new ‘gateway’ plaza has the
potential to deliver a long-lasting legacy, adding new civic space to the wider
Manchester city centre experience.

8.1.23 HS2 eastern ticket hall has been located further to the east along the Boulevard, creating
a ticket hall within a waterfront plaza setting, serving communities to the east of ring
road.

8.1.24 Boulevard located to the south of HS2 Station, by locating the Boulevard to the south of
HS2 station, it signals the inclusion of OSD as part of Piccadilly SRF urban grain. This will
blur the line between HS2 station and the urban realm, offering a much better
integration to the surrounding context.

8.1.25 The new Boulevard will be fronted by the listed NR viaduct, adapted to house
commercial / retail use, adding character to the area through the inclusion of historical
heritage. This will open up NR Station to the north allowing a direct pedestrian
connection to Mayfield development through the undercroft of NR station. With the new
Boulevard configuration, the area can be fully pedestrianised, improving the urban
experience around the station.

8.1.26 All underground alignment options will support OSD and ASD, with OSD being built over
the station box. The OSD is less flexible in comparison to ASD (which is built on clean
plots), OSD supporting structure must be built into the original design of the station box.
For example, demolishing an OSD and re-building above the station box will be
restricted to areas designated to support the OSD structure. The inclusion of OSD as part
of the city grid structure will limit the city’s ability to adapt to future city dynamics such
as changing demographic, environmental or economical requirements.
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8.1.27

8.1.28

8.1.29

8.1.30

Environmental Impacts

Whilst all three options in this sift (B, B1 and D) are considered a major worsening
compared to the baseline. This section briefly compares the options against each other.
Option B is the preferred option because it generates the least environmental impacts of
the three underground options considered in this sift. Option B1 that generates more

significant construction impacts on the River Medlock; and option D demolishes a Grade
Il listed former stable block.

Options B and B1 have the same tunnel alignment, so have scored the same in the sift.
Although the option B/B1 tunnel alignment is likely to have significant environmental
impacts such as the Barlow Tip vent shaft, option D generates more community impacts
such as the vent shaft on the school site loss of active sports pitches.

Construction programme

Major programme assumptions were listed in Section 3.4.

The overall construction programme durations from Royal Assent to handover to the
Client (i.e. not including Trial Operations) are shown in Table 4.

I R I

Option B 14.5 years
Option B1 15.5 years
Option D 15.5 years

Table 4 - Overall programme durations from Royal Assent to Handover

8.1.32

8.1.33

8.1.34

8.1.35

Table 4 shows that there is only 7% difference between the construction programme

durations of the three underground options. This is insignificant given the assumptions
made and the level of detail.

Due to the increased geotechnical risk of options B and D relative to B1, they have a
higher risk of programme extension if ground conditions are worse than expected.

Construction feasibility — TBM drives

The TBM strategy for all the underground options is to drive two TBMs from Manchester
Airport Portal all the way to Manchester Piccadilly. This is because the HS2 end of the

underground stations does not have a suitable drive site for launching and driving TBMs
to the south.

The long drive length for the underground options is not critical to the programme and
gives time for the station boxes to be ready for reception of the TBMs. Although option
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D has a shorter alignment from the Manchester Airport Portal to Manchester Piccadilly
High Speed Station, it is planned to drive the TBMs along the outer platform alignments
and then on to the Barking Street portal shaft. Therefore, in terms of drive lengths, all
three options are similar.

8.1.36 The TBM drive alignments of all three options pass under Manchester city centre, with a
similar risk of settlement damage to utilities and buildings, including many listed
buildings and conservation areas, as well as the Guardian Underground Telephone
Exchange.

Construction feasibility — station

8.1.37 ‘Station’ here means the portal shafts, outer scissors crossover caverns, approaches and
station. For Options B and D, the approach track junctions are in mined caverns, whereas
for B1 these are in a cut and cover box. For this reason, option B1 carries significantly less
geotechnical risk than B or D.

8.1.38 The mined approaches have no precedent for such large caverns in close proximity to
each other in these ground conditions. Their feasibility will depend on detailed site
investigation, design analyses and possibly full-scale trials demonstrating the rock has
sufficient strength and that groundwater ingress can be controlled by grouting or other
measures. It is likely that extensive ground treatment and partial dewatering will be
required. Ground between adjacent caverns may need to be replaced by reinforced
concrete pillars.

8.1.39 The mined approaches and outer scissors crossover caverns have a major risk of causing
settlement damage to overlying buildings and utilities. This includes large areas of the
historic city centre and includes many listed buildings, as well as other assets such as the
Guardian Underground Telephone Exchange, canals, sewers and culverted rivers. This risk
is significantly higher for option B and D.

8.1.40 Options B and B1 require closure of the Metrolink Ashton line for approximately 7 years
or 9 years, respectively. Option D only requires closure for short periods when it is
relocated.

8.1.41 Option D requires closure of the Ashton Canal for approximately 10 years. This is a

significant impact.

8.1.42 Option B1 has significant impacts on the ring road Pin Mill Brow and its junctions, which
will need diverting. It also requires a realignment of the River Medlock.

8.1.43 Option D requires a temporary diversion of Great Ancoats Street for the duration of

construction. This may also require a short diversion of the Travis Street sewer, which runs
along Great Ancoats Street.
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8.1.44 Options B and B1 require a significant diversion of the Travis Street sewer, which will be
redirected via Ducie Street and London Road as per the hBD.

Construction and logistics summary of three underground options comparison

8.1.45 Geotechnical risk is by far the most important factor, and for this reason option Bl is
preferred, even though some of the construction impacts of B1, such as the realignment
of the River Medlock and diversions of Pin Mill Brow do not feature in the other two
options.

Health and Safety

8.1.46 Construction, operation and maintenance underground are always inherently more risky
than a surface option and require measures to mitigate risks to acceptable levels. To
compare the underground options against each other the focus becomes that of the
construction method. Option D requires more construction by mining and would be
regarded as riskier than the other options from the perspective of health and safety to
those carrying out the construction.

Commercial Development

8.1.47 Commercial Development has been assessed based on potential development
opportunities within the defined CCB for each alignment options in the form of indicative
achievable floorspace (GEA). With the arrival of HS2 and NPR in Manchester City centre,
it is anticipated that there will be a wider economic benefit to the city as a whole. Given
the high-level nature of the study and the given programme, a detailed economic
assessment has not been conducted at this stage.

8.1.48 In comparison to the underground alignment options, option B1 provides a major
improvement in achievable floorspace at 821,302 sgm (GEA) with option B and D
assessment quantum achieving 513,683 sqm (GEA) and 419,980 sgm (GEA) respectively.

8.1.49 It should be noted that the indicative achievable floorspace for alignment option D is
higher (575,328 sqm, GEA) in comparison to the assessment quantum (419,980 sgm
GEA). Through the assessment process, we have noted that Central Retail Park is
currently being regenerated and promoted by MCC under the current Baseline option
scheme. For assessment purposes, the quantum attributed to Central Retail Park in
alignment option D has been deducted.

8.1.50 Based on the achievable floorspace set out above, HS2 has provided high-level estimates
for residual land values. These were derived from standard property industry software
development appraisals of land that would be permanently acquired by the Secretary of
State for Transport and anticipated to not be required for future operational railway
purposes.
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8.1.53 As a general observation, it should be noted that only alignment option B1 have the
potential to offer a continuous development from Piccadilly SRF expanding to the east
beyond the Ring Road

Benefits analysis

8.1.54 Taking journey time outputs and indicative construction boundaries provided by HS2's
consultants, the Department for Transport (DfT) together with Transport for the North
(TfN) worked to provide an indication of the productivity and journey time benefits and
the jobs impacts that the underground stations could have.

8.1.55 Further information on the methodology and outputs of that work is provided in
Appendix |
OOM costs

8.1.56 The total cost for each of the underground options is as follows;

Option B = £12.3Billion
Option B1 = £11.48Billion
Option D = £12.1Billion

8.1.57 For further details, including supporting assumptions and caveats, please refer to
Appendix G

Indicative Programme to Delivery-into-Service

8.1.58 The Delivery-into-Service date ranges for each of the three options are estimated to be
2044-2048 for Alignment B, 2043-2047 for Alignment B1, and 2045-2049 for Alignment

O

8.1.59 TfN have advised that their anticipated NPR delivery date is nominally in 2040, but this
has not been subject to detailed planning.
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8.2 Explanation of why the 1,2,3
relative rankings were provided

8.2.0 The ranking system (shown in the table section 11 figure 37) was produced to help
illustrate a relative level of hierarchy of sift elements that would otherwise score the same
under the route development procedure. The was presented to the stakeholders on the
22 April 2021 to assist them to reach a choice on their preferred option.
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9

9.1.0

911

91.2

913

Comparison of options to the baseline

Route Sections Summaries

Hybrid Bill/NPR Remit 6 Alignment B Alignment D
Alignment length 28km 28km 25km
(approx.)
N/S split (approx..) 15km/13km 16km/12km 14km/12km
Above vs below ground underground between Node MA Wholly underground
and the Ardwick area before coming
above ground for station, route then
enters another tunnel near Ardwick
after reversing to continue
underground to Node 3.
Station approaches All station approaches (from London | “Through?”” station comprising
and Leeds) converge via a single symmetrical approach throat layouts at
throat to a terminating station each end, with approaches from
London (south) and Leeds (north) from
opposing ends.

Railway Systems

When compared to the baseline option, there are a number of differences in the
underground alternative to note as set out below.

The railway operations of the underground stations were designed to work in a similar
manner to the baseline surface station where the aim was to achieve a neutral outcome in
the alternative designs in order to maintain the ambition of a like for like sift comparison.

One exception to this is with the station approach. In the baseline it is open to
atmosphere which lends itself to some operational advantages. The nature of the
underground approach is governed by only allowing one train per vent section at any
one time. This is comparable along the line of route but when the tunnel is extended to
the station throat this means that the transit time of the final ventilation section becomes
limiting as trains decelerate towards the station throat which becomes the binding
constraint on technical headway. This is a restriction on the throughput of the station
throat. In the surface station baseline, the trains exit the portal approximately 2km away
from the station into open atmosphere meaning that there is greater flexibility in the
number of trains at the throat at one time.

Journey times for the NPR services are shown to be improved in the underground
alternatives when compared to the baseline. The key feature that enables this is
attributed to the assumed dwell time of a train that is proceeding through the station of
3 minutes whereas a train that is moving in turnback is assumed to be 5 minutes thereby
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saving 2 minutes for the NPR services. This is enhanced a further minute for option D due
to the shorter route length.

914 Journey times for the HS2 services are less affected because they terminate at
Manchester Piccadilly and so the dwell time is the same as the baseline surface station.
Options B and B1 are % minute slower due to a slight increase in the route length
whereas option D is %2 minute quicker due to a decrease route length.

CP3 Baseline +/0 minutes 5 minutes +/0 minutes +/0 minutes
Option B , .
: +% minute ) - ¥4 minute
Option B1 3* minutes
Option D -2 minute -2 minute _

Figure 31 - Journey time assessment

9.15 A query was raised by the stakeholders to assess the potential capacity of the NPR leg of
the alternative underground designs to determine if there were any improvements
resulting from the alternatives compared to the baseline.

9.1.6 The team explored a scenario where 2tph or 4tph NPR leg shuttle services terminating at
Manchester Piccadilly Station were overlaid onto the iTSS on top of the 6tph NPR
through services. The indicative findings were that this would be worse than the baseline
option for two reasons;

The surface station is advantageous for this because it is a turn back layout.
This means that “top train working” can be employed for terminating shuttle
services; one can arrive at the buffer stop end of the platform, and then
through NPR services can arrive and depart at the “country” end. After this the
shuttle departs after its turnaround time. This is clearly not possible on a
through station as the trains would block each other.

The baseline surface station option adopted the two-track “chords” to aid the
turnback operation so that departures/arrivals on the same side of the station
to/from NPR could operate in parallel with NPR through services.

9.1.7 The tunnel ventilation design of the alternative underground options is considered to be
more difficult compared to the baseline surface station. In the baseline, the tunnel
sections are distinctly separated from the station because the throat is open to
atmosphere which results in a more straight forward solution. In the alternative
underground options, this delineation does not exist and therefore the tunnel ventilation
system and the station ventilation system need to integrate which requires a more
technically complex solution.
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9.1.8 The crossover section in the baseline was open to atmosphere in the Ardwick area.
However, due to the reorientation of the approach coming from the west, this crossover
is situated in the historic city centre underground. This required a dedicated crossover
box ventilation system including intervention core that could not be open to atmosphere.
A mechanically ventilated cavern solution introduces further complexity when compared
to the baseline.

9.1.9 A further complication for the alternative options may exist where a mandatory
requirement of the NTSN/TSI to provide a firefighting point in tunnels longer than 20km
could add further complexity. In the alternative underground options, Manchester Airport
portal to Node 3 is considered as a continuous tunnel and is greater than 20km which
means an underground rescue facility option may need to be developed where
Manchester Piccadilly station acts as the firefighting point to comply with this
requirement. Similar facilities have been incorporated for HS2 and also in certain long rail
tunnels in Europe but with different site-specific risks and constraints to those that apply
to HS2.

9.1.10 Maintenance activities of the alternative underground station options are considered to
be marginally worse than the baseline because there is an increase in the restricted space
along the route for maintenance activities, most notably where the station approach in
the baseline is above ground, it is either in caverns or open box in the alternatives. This
presents added complexity in the renewal of switches and crossings and associated
infrastructure. Generally, along the route the activities are considered to be comparable.

9111 The final point to highlight is the location of a neutral handover section. Due to the rising
topography from Manchester Piccadilly towards the Pennines, the track alignment could
not achieve the requirements of a 2km surface section before Node 3 and so, a neutral
handover location was not identified.

9.1.12 Notwithstanding, the exercise did identify that a likely location will be at a point where
the capacity of the traction power of the current infrastructure will be exceeded because
the capacity in the baseline is nearing the limits and the need to introduce an
autotransformer feeder station (ATFS) is likely to be required to boost this capacity.

9.1.13 The eventual siting of this neutral handover section is expected to be somewhere around
Node 3 or beyond. This means that HS2 will need to own and operate a greater length of
the route when compared to the baseline. It is assumed that this will require a
reallocation of DfT funding between NPR and HS2 where the funding previously allocated
to NPR for this section will be transferred to HS2 and therefore the only additional
expenditure will be in the additional traction power ATFS required to strengthen the HS2
traction power system for this additional length of route .
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Station

9.1.14 The baseline site is located to north of the existing NR station and aligned parallel in an
east-west alignment. Option B is in a similar east-west alignment. With city end parallel to
existing. Option B1 is similar in alignment, however the station box is relocated further
east. Option D is rotated in a southwest-northeast alignment and with city end near with
the existing station.

9.1.15 The baseline location is mostly light industrial with less impact noting there are less
sensitive environmental, or heritage receptors compared to D which required demolition
of some listed assets and is constrained by humerous sensitive receptors including listed
building and the Ashton Canal. Option B & B1 alignments are similar in bearing to the
Baseline however, the mined deep box and shallow box construction of B & B1
respectively have a larger environmental impact compared to the Baseline. Noting that B1
has less impact that B of the underground options.

9.1.16 Baseline design incorporates elevated rail lines arriving via viaduct to the east terminating
as three elevated platforms serving six terminating lines parallel to the existing NR station
with integrated concourse configuration connecting to the NR concourse at grade on
western city end and to ground level below platform level via lower concourse which also
serves Metrolink. Station proposal is for above ground construction of viaduct -station
including single span vaulted spanning across three island platforms serving six
terminating rail lines.

9.1.17 Options B, B1 & D incorporate underground rail lines serving 6 platforms in a through
station configuration. Option B & D employ deep box mined cavern construction
methodologies while B1 employs a shallow box cut and cover methodology for the
station box and throat. All underground options include inner crossover in the station
throat and outer crossover proposed as underground mined cavern construction. As a
below ground proposal the station includes commercial oversite development.

9.1.18 Baseline proposal incorporates two concourses. The HS2/NPR station has a western
concourse at same level as existing NR concourse. The west concourse connects legibly
to the NR concourse with spaces and onward travel connections visible in intuitive
manner. The lower concourse sits below the elevated platforms and connects to
boulevard at grade.

9.1.19 Baseline Interchange between the NR and HS2 concourse is predominantly horizontal
from platform to concourse providing a cohesive single station experience. Interchange
between the NR and HS2 underground proposals requires vertical changes in level from
platform to concourse and Hs2concourse to NR concourse. The interchange is a
sequence of vertical changes and horizontal journeys including below ground and
external. Alignment B is parallel with the existing station with western ticket hall at grade
requiring vertical interchange with NR concourse. It is augmented by a direct tunnelled
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9.1.20

91.21

9.1.22

9.1.23

9.1.24

and vertical interchange with platforms 1&2 of the existing station. Option B1 is located
further east requiring longer horizontal journey externally. Option D with rotated
alignment addresses the existing station from across an arrival plaza the below ground
concourse of D connects to the NR Concourse via tunnel link like that described with
option B. Further development of vertical circulation location will improve horizontal
journeys.

Experience of the baseline as a single station experience is complimented by the large
span roof volumes with uninterrupted line of site which benefit from the horizontal
arrangement of the elevated HS2 platforms located in parallel arrangement alongside NR
platforms. The roof spans and design provide daylight with elevations allowing visibility
of the City providing sense of arrival and contributes to wayfinding of onward journey
through multiple access points on the station elevation.

The underground options requiring combination of vertical and horizontal journeys is less
intuitive and will require wayfinding to assist flow of passengers to desired ticket hall and
hence to onward journeys. Whilst the underground station itself is coherent and legible
as a volume it is disconnected physically and visually from the NR station and onward
journeys. The rooflights above the vertical interchange from platform to underground
concourse provides a moment of daylight with a glimpse of the outside and assist
wayfinding. The OSD has not been the primary focus of the study, further OSD design
coordination with rooflights would include development of scale of OSD and rooflight.

The baseline above ground proposal includes single span vaulted roof volume over the
three island platforms. The underground options B, B1&D include below ground
platforms connected to ticket halls at each end of the station box by below ground
concourse. Being below ground the proposal provides over site development (OSD)
above the station box. The OSD provides commercial and retail activation of the
surrounding area.

The baseline proposal relocates Metrolink to and underground proposal below the HS2
platforms. This releases space to allow growth of the retail experience of the station. The
retail serves mainly rail passengers rather than being a retail destination of the city. The
underground proposals which include OSD above the station box provides commercial
growth and potential for retail activation at ground level addressing the city at street level
enhancing urban experience.

The baseline relocates the Metrolink from below the NR station where it is constrained
and locates it Below ground and below the HS2 Eastern concourse providing clear
connection to 4 platforms. The location of option B constrains capacity to integrate
Metrolink as an above ground option providing 4 platforms (above ground options were
examined including elevated on NR ramp, in between HS2 and existing station and
towards east of HS2 western ticket hall). Option B maintains the existing Metrolink
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provision below the NR station which includes 2 platforms. (Note also TfGM preferred
option which is an underground Metrolink station below HS2 ticket hall which was not
incorporated due to time constraint refer also 3.4.2) The interchange from HS2
underground platform to Metrolink requires numerous vertical interchanges both up and
down combined with horizontal journey through NR concourse affecting NR capacity.
Wayfinding and passenger experience in this arrangement is a worsening compared to
the Baseline. The Metrolink in option B1 is located within a gateway plaza that addresses
(faces) both the western HS2 ticket hall and the northern elevation of NR station which
can be activated with retail experience located facing the plaza. Option B1 provides 4
platforms in an above ground arrangement within a shared plaza. Option D provides 4
Metrolink platforms in a similar external shared plaza configuration as B1. Note the
option D plaza is smaller with the Metrolink further east compared to B1.

9.1.25 The baseline proposal maintains Gateway House which is a visual and physical barrier that
separates the existing NR and Baseline HS2 Proposal from the City. In comparison all the
underground options remove Gateway house providing better urban connectivity with
the City, in-particular B1, which provides a gateway plaza with the City addressing it on
two sides and The NR and HS2 stations addressing the plaza from the other two sides
with Metrolink further activating the space. The plaza of B1 Can be a destination in-itself
activated by retail and commercial development surrounding the perimeter and within
the plaza.

Urban Integration

9.1.26 Manchester Piccadilly Station and its surrounding area are characterised by predominate
light industrial uses, with surface / multi-storey car parks. Limited residential development
can be found near Ashton and Rochdale Canal with two office building scattered within
the area. It is anticipated by Manchester City Council that the surrounding area limited
within the Ring Road will be regenerated through the arrival of HS2 and NPR. Acting as a
catalyst for a “ one-in-a-century = opportunity to transform the east side of the city
centre. This is envisioned within the published MCC Manchester Piccadilly SRF (2018). The
study assesses how well the underground station will integrate within a regenerated
urban context with Manchester Piccadilly SRF as the base.

9.1.27 The baseline option HS2 station arrives elevated and parallel to the existing NR station,
offering a viaduct station with permeability on the ground floor. The station ticket hall,
concourse and back of house occupies the whole length of The Boulevard at ground floor
level fronting, animating and activating the key public realm. The Boulevard acts as an
armature for development, establishing a new commercial address for Manchester city
centre. Alignment option B and B1 offers similar orientation of station alignment parallel
to the NR station. With the station box being placed below ground, it offers ground floor
commercial / retail uses and activating the surrounding area. Improving ground floor
dynamics whilst maintaining its permeability. Ticket hall for alignment option B and B1
are housed in separated buildings, eastern and western ticket hall with over site
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developments (OSD) placed above the station box between the two ticket halls. This
configuration expands the Piccadilly SRF development to the south and engulfing the
proposed station box for alignment option B and B1. As the result Alignment option B
and B1 improves upon the baseline option in regard to station integration within the
urban context as set out by MCC Piccadilly SRF.

9.1.28 In alignment option B1, the Boulevard has been relocated to the south of HS2 Station
between the NR Station with a more vehicularly orientated east-west connection along
the north side of HS2 station. This option provides a more immersive integration of
Piccadilly SRF with HS2 and NR station in comparison to baseline and alignment option B.
This option creates a Boulevard that is fronted by proposed OSD and the adaptive reuse
of listed NR viaduct structure that houses commercial/retail uses.

9.1.29 Alignment option D orientate the station in a north-east to south-west orientation,
departing dramatically from baseline option east-west orientation. Therefore, it has
minimal interaction with the proposed Boulevard. It should be noted, the departure from
the baseline and Piccadilly SRF does not necessarily mean the station will not integrate
with the surrounding city context, rather it implies that a different city regeneration
strategy and urban grain structure may be formed as a result of the new orientation. The
overall Piccadilly SRF regeneration area will be similar to baseline option, although the
eastern side of Piccadilly SRF will be regenerated through the arrival of Metrolink Tram-
Train service. Alignment option D lend itself to regenerate and activate the historic
Rochdale and Ashton Canal due to its proximity but also station location. This allows the
OSD to resolve the level difference between surrounding context and the historic canals.
Main pedestrian connection still offers a similar east-west connection to Piccadilly SRF
Boulevard and in Baseline Option. In Alignment option D, no HS2 station will be
positioned parallel to the NR Station, freeing up additional land for redevelopment.

9.1.30 Although Alignment option D will provide ground floor activation with OSD above the
below ground station box. The area is constraint with the historic canal and listed
buildings to the west and limited flexibility to the east with Store Street and its listed
aqueduct structure. Much of the eastern side is well established residential area with
Oxygen Store Street development nearing completion, limiting strategic options to
integrate the station into the Piccadilly SRF area without major social disruption. With the
Baseline option HS2 Station offering good ground floor activation that front onto The
Boulevard. In general Alignment option D offer minor urban integration improvements in
comparison to baseline option.

9.131 In terms of civic benefits, the baseline option offers a HS2 Station that resemble the
heroic arched station structure that pays homage to the listed Victorian NR station. The
baseline HS2 station is hidden behind the Gateway House with its ramp structure,
providing limited presence in the city centre. The location of baseline station struggles to
form a gateway experience into Manchester, with its presence limited to The Boulevard
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only. Wayfinding into Manchester city centre has limited legibility if HS2 passenger
exiting onto the Boulevard.

9.1.32 All underground options, including alignment option B, B1 and D offers civic benefit
improvements for the city centre with much improved wayfinding into Manchester city
centre in comparison to baseline option. Alignment option B1 offer major improvements
with civic plaza fronted by HS2, NR proposed northern entrance with Metrolink animating
the square in the middle. Forming a ‘Gateway’ experience for HS2 arrival into Manchester
city centre.

9.1.33 In addition to placemaking qualities, alignment option B1 provides a major improvement
in comparison to Baseline option. Alignment option B1 creates an eastern Ticket hall that
is further to the east in comparison to other options, bringing the building in close
proximity to River Medlock. This creates a strong riverfront public realm for the Ticket
hall, leading users into proposed Medlock Park and across the Ring Road. This provides
wider connectivity into communities to the east of Ring Road. Likewise, Alignment Option
D offers a ticket hall fronting onto Great Ancoats street, providing greater presence in the
city in comparison to Baseline Option. Alignment Option D have the potential to act as a
catalyst for the regeneration to the north of Great Ancoats Street. However, it should be
noted that Alignment Option D north-west Ticket hall has limited public realm and plaza,
furthermore MCC have already started the process of regeneration to the north of Great
Ancoats Street with Baseline option. Therefore, it would be difficult to score Alignment
option D as an improvement in comparison to Baseline option.

9.1.34 Below are general urban integration observations where it has been difficult to determine
whether underground alignments offer improvement in comparison to baseline options.

9.1.35 It should be noted that baseline option provides adjacent site development (ASD) which
are clean plot developments, providing greater flexibility to adapt to changing city
dynamics. The baseline option does not include OSD above the station box. The below
ground options include ASD and OSD, with OSD being built over the underground
station box in alignment option B, B1 and D. The OSD is less flexible in comparison to
ASD, it is limited in flexibly that must be built into the original design of the station box
structure. For example, demolishing an OSD and re-building above the station box in area
designated to support the OSD structure.

9.1.36 The presence of viaduct and embankment along the approach of Baseline option HS2
track alignment hinders pedestrian permeability and future flexibility to the surrounding
development, particularly in development area to the east of ring road within the CCB. As
noted in Section 4.1, development opportunity to the east of ring road has been tested
for hybrid bill design (i.e. baseline option) and it is possible but with challenge. All
underground options will have a smaller permanent at-grade footprint in comparison to
Baseline option. With less above ground HS2 permanent infrastructure to the east of Ring
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Road in all underground options in comparison to Baseline option, it will be possible to
redevelop the industrial/railway hinterland to the east of Ring Road as the market
demands. Some of the industrial/railway hinterland to the east of Ring Road is not
required for the construction of HS2 and therefore falls outside the CCB for Alignment
Option B and D. The industrial / railway hinterland to the east of Ring Road will be
affected on a temporary basis in Alignment B1, displacing the industrial uses similar to
Baseline option with permanent at-grade structures. Therefore, Alignment option B1 and
Baseline option offers opportunity to regenerate the area as the HS2 arrives, brought on
by the side effect of displacing existing industrial uses during construction period. The
arrival of HS2 in Alignment option B1 and Baseline option will by default consolidate land
ownership that will support a coherent regeneration process, potentially accelerating the
regeneration process. It should be noted that only Alignment option B1 support
unhindered redevelopment of the industrial hinterland to the east of Ring Road and
Baseline option will introduce HS2 embankment limiting north south connectivity,
introducing challenges to regenerate the area.

9.1.37 Nonetheless, it can also be interpreted that HS2 arrival may hinder the pace of
regeneration if the market demand redevelopment before the arrival of HS2. It would be
difficult to assess whether HS2 will hinder or accelerate regeneration to the east of Ring
Road as this will depend on future market demand and this can only be done purely on
speculative forecasting.
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9.1.38

Environmental Impacts

Option B is considered a minor worsening compared to the baseline. Potential major
worsening has been identified for Community and Human Health, Minor worsening have
been identified for ecology, historic environment, landscape and Visual, socio-economic
during construction. Between the three options, Alignment B represents the best choice
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as it would result in less worsening of impacts in comparison to the others, and in the
instance that alignment B be taken forward, a detailed review of the current indicative
vent shaft location for Barlow Tip is recommended to try and remove or reduce the
environmental impacts identified in this sift.

9.1.39 Overall Alignment B1 is considered a minor worsening compared to the Baseline.
However, it is worse performing than Option B as it generates worse impacts in terms of
Traffic & Transport, and Water Environment during construction of the station elements.
As with Alignment B, there are negative impacts with regard land quality and
waste/minerals along the route due to the Barlow Tip vent shaft. In the instance that
either alignment B or B1 be taken forward, a detailed review of the current indicative vent
shaft location is recommended to try and remove or reduce the environmental impacts
identified in this sift.

9.1.40 Not only does Alignment D represent a worsening in comparison to the baseline, the
impacts are the most worsening across the three alternatives due to the potential of the
carbon impacts. D has considerable detrimental effects on the historic environment and
surrounding businesses of the proposed station due to the required demolitions, and the
negative impact on community and health impacts, particularly with regard to Laurus
Ryecroft High School. In the instance that Alignment D is taken forward, a detailed
review of the current indicative vent shaft location is recommended to try and remove or
reduce the environmental impacts identified in this sift.

Construction and Logistics

9141 Major programme assumptions were listed in Section 3.4.

9.1.42 The overall construction programme durations from Royal Assent to Handover to Client
are shown in table 5.

Hybrid Bill Design 10.5 years
Option B 14.5 years
Option B1 15.5 years
Option D 15.5 years

Table 5 — Overall programme durations from Royal Assent to Handover

9.1.43 Table 5 shows that changing to an underground station will add 4-5 years to the
construction programme.

9.1.44 After ‘Handover to Client’ there will be a period of ‘Trial Operations’ by the Client,

currently estimated to be 1 year, before ‘Delivery into Service’. This applies to all options
and the baseline.
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9.1.45

9.1.46

9.1.47

9.1.48

9.1.49

9.1.50

9.1.51

9.1.52

All underground options are currently concept design only. To develop an underground
station scheme to hybrid Bill design level of detail will take 2-3 years followed by updated
Parliamentary Plans and Environmental Assessment. This will be a 3-4 year period before
hybrid Bill deposit. For the hBD, hybrid Bill deposit is expected to be in late 2021. Therefore,
selection of an underground option will add a minimum of 3-4 years to the front end of the
programme.

Therefore, as shown in the indicative programme in Appendix F, the underground station
options will delay ‘Delivery into Service’ of the Western Leg of Phase 2b by 8-12 years for
Alignment B, 7-11 years for Alignment B1, and 9-13 years for Alignment D.

The hybrid Bill design has the Manchester South tunnels as the critical path to opening of
the Phase 2b Western Leg. The underground options all have the Manchester Piccadilly High
Speed station as the critical path, even though the Manchester tunnels have a longer
duration than in the hBD. This is because the underground stations take much longer to
build than the surface station in the hBD.

Construction feasibility - route

‘Route’ here means the bored tunnels and shafts outside the portal shafts. The portal shafts,
outer scissors crossover caverns, connecting tunnels, approaches and station are ‘station’.

The tunnel boring machine (TBM) strategy for the hBD involves driving two TBMs from
Manchester Airport Portal and two TBMs from Ardwick, extracting them from Palatine Road
shaft. The TBM strategy for the underground options is to drive two TBMs from Manchester
Airport portal all the way to Manchester Piccadilly. This is because the HS2 end of the
underground stations does not have a suitable drive site for launching and driving TBMs to
the south.

The longer drive length for the underground options is not critical to the programme and
gives time for the station boxes to be ready for reception of the TBMs. However, the
increased drive length does increase the risk of major mechanical failure of the TBMs. In
addition, excavated material can only be removed from Manchester Airport portal by road,
increasing the environmental impact. In the hBD, excavated material from the Manchester
North tunnels can be taken away by rail from Ardwick.

The alignments of the underground options, particularly options B and B1, pass under more
of Manchester city centre, increasing risk of settlement damage to buildings, including many
listed buildings and conservation areas.

Construction feasibility - station

‘Station’ here means the portal shafts, outer scissors crossover caverns, connecting tunnels,
approaches and station box. For options B and D, the approach track junctions
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are in mined caverns, whereas for B1 these are in a cut and cover box. For the baseline,
the approach includes a cut and cover portal and ramp, embankments and viaducts into
an elevated station.

9.1.53 For the underground options, geotechnical risk is high because we do not have much
information about the ground and the construction methods are very sensitive to
changes in ground conditions. For the baseline, geotechnical risk is relatively low as there
is just the Metrolink box below ground in a relatively shallow cut and cover box.

9.1.54 The mined approaches and outer scissors crossover caverns have no precedent for such
large caverns in close proximity to each other in these ground conditions. Their feasibility
will depend on detailed site investigation, design analyses and possibly full-scale trials
demonstrating the rock has sufficient strength and that groundwater ingress can be
controlled by grouting or other measures. It is likely that extensive ground treatment and
partial dewatering will be required. Ground between adjacent caverns may need to be
replaced by reinforced concrete pillars.

9.1.55 The mined approaches and outer scissors crossover caverns have a major risk of causing
settlement damage to overlying buildings and utilities. This includes large areas of the
historic city centre and includes many listed buildings, as well as other assets such as the
Guardian Underground Telephone Exchange, canals, sewers and culverted rivers.

9.1.56 The scale of construction of the underground options is much larger than the baseline, in
terms of volume of excavation, consumption of materials and construction duration. The
volume of excavated materials is shown in figure 35. For comparison, excavation

volumes at London Euston are estimated to be 672,000m?>.
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Figure 35 — Volume of excavated material comparison.
9.1.57 Options B and B1 require closure of the Metrolink Ashton line for approximately 7 years

or 9 years, respectively. Option D only requires closure for short periods to allow
relocation of the tram stop to a new location. The hybrid Bill Design requires 8 months of
single line running and 23 months of full closure.

9.1.58 Where the underground station options have similar impacts on the city compared to the

baseline, such as highways, utilities and Network Rail, the underground options are often
scored worse in the sift matrix because of the longer duration of impacts.
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Note CCB does not include utilities diversions
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HB Design Approx. 45.60 ha Alignment B Approx. 27.50 ha

Alignment B1 Approx. 43,38 ha Alignment D Approx. 56,18 ha

Figure 36 — Comparison of indicative CCB area

9.1.59

9.1.60

Health and Safety

Construction, operation and maintenance underground are always inherently more risky
than a surface option and require measures to mitigate risks to acceptable levels. To
compare the underground options against each other the focus becomes that of the
construction method. Option D requires more construction by mining and would be
regarded as riskier than the other options from the perspective of health and safety to
those carrying out the construction.

Commercial Development

HS2 has provided high-level estimates for residual land values. These were derived from
standard property industry software development appraisals of land that would be
permanently acquired by the Secretary of State for Transport and anticipated to not be
required for future operational railway purposes.
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9.1.63 Further information supporting this assessment can be found in Appendix H

Benefits analysis

9.1.64 Taking journey time outputs and indicative construction boundaries provided by HS2's
consultants, the Department for Transport (DfT) together with Transport for the North
(TfN) worked to provide an indication of the productivity and journey time benefits and
the jobs impacts that the underground stations could have.

9.1.65 Further information on the methodology and outputs of that work is provided in
Appendix I.
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OOM costs -HS2

9.1.66 The total cost for each of the underground options is as follows;

e Option B = £12.3Billion
e Option B1 = £11.4Billion
e Option D = £12.1Billion

9.1.67 These compare to a cost for the baseline comparator of £7Billion.

9.1.68 For further details, including supporting assumptions and caveats, please refer to Appendix
G

Indicative Programme to Delivery-into-Service

9.1.69 The Delivery-into-Service date ranges for each of the three options are estimated to be
2044-2048 for Alignment B, 2043-2047 for Alignment B1, and 2045-2049 for Alignment D.
This compares to a 2036 Delivery-into-Service for the hybrid Bill scheme.

9.1.70 As outlined in 8.1.59, TfN have advised that their anticipated NPR delivery date is nominally
in 2040, but this has not been subject to detailed planning.

9.1.71 Further information on the programme, and supporting assumptions, are provided in
Appendix F.

Passenger Experience

9.1.72 Interchange times from the HS2/NPR platforms to Metrolink, station forecourt, and car
parks all increase for the underground station options in comparison with the surface
station. This can be seen in the sift matrix in Appendix C under "Operational Feasibility -
Station for passenger and place' and is reproduced in the table below.

o o

From HS2/NPR | From Mid From End From Mid From End From Mid From End From Mid From End
Platform Platform Platform Platform Platform Platform Platform Platform Platform
3 5 6 9 9 11 6 9

To NR

Concourse

To Metrolink 4 6 7 10 7 10 6 9
To Forecourt 4 6 5 8 6 9 5 8
To Car Parks 5 7 6 9 6 9 5 8
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10.1.0

10.1.1

10.1.2

10.1.3

10.1.4

Stakeholder comment and further
work

MCC, TfGM, and TfN provided comments on a draft version of this report prior to its
finalisation. Written responses to each of those comments are provided within Appendix E
with the final version of this report having been revised accordingly, where possible, to
address these comments.

Throughout the comments, a number of areas for further work or development have been
suggested by stakeholders, particularly around optimisation of the station design itself and
the assessment of wider economic benefits and commercial development opportunities
outside of the proposed construction boundary.

One of the key themes of the feedback is a desire to reduce the size of the underground
station as far as possible, potentially by reducing the number of platforms from six to four,
and shortening the station approaches by reducing the number of switches and crossings.
As outlined in Appendix E in response to a previous query, six platforms are required to
operate the iTSS. However, HS2 Ltd does not dispute that further optimisation of the station
designs is possible but this may deviate from producing a like-for-like comparison with the
surface station, unless the surface station itself was also optimised in a similar way. This
level of further optimisation would typically be carried out following Royal Assent when the
detailed design of the station is carried out. HS2 Ltd maintains that a like-for-like
comparison, commensurate with the level of design for Sift Level 2, as per the HS2 Route
Development Procedure has been carried out and described in this report.

Should further optimisation of an option (or options) be desired, a revised Train Service
Specification and a clear set of operational assumptions (e.g. use of platforms (NPR or HS2),
timetable intervals, stabling, etc.) would need to be agreed between all parties (including
DfT) prior to any development. If an optimised underground station was progressed and
this led to a functionally different station arrangement, an alternative assessment approach
to the HS2 Route Development Procedure may also need to be agreed. The procedure is
intended for comparing like-for- like options and may not accurately capture differences
between further refined options.

Another key theme has been about the level of benefits analysis and commercial
development opportunities, particularly wider opportunities away from the station itself. As
per the agreed scope, benefits analysis is outside the remit of HS2 Ltd and its consultants,
although noting that inputs provided, such as journey time savings, have been used by
others.
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10.15 Analysis of commercial development opportunities (see Appendix H) has been limited to
being within the proposed construction boundary. Stakeholder comments have
suggested that this analysis should be extended to consider a much wider area. HS2 Ltd
cannot provide a robust view on development opportunities outside the proposed
construction boundary. Land within the construction boundary and not subsequently
required for the operational railway, would be subject to acquisition by the Secretary of
State and would potentially be available to be returned to its original owner for
development after construction assuming the land has not materially changed. This has
been quantified as part of the study. However, no view can be provided on development
opportunities beyond the construction boundary, as these would be subject to wider
market forces. If further work on wider benefits and commercial development
opportunities is to be carried out, this should be done by an organisation other than HS2
Ltd.
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Conclusions and recommendations

11.1.0 A comparative assessment (sift) compared underground options against the surface
station included in the hybrid Bill. Additional assessments and analysis, over and above
what HS2 would normally consider at a similar stage of development, were included in
line with stakeholder wishes during the scope development.
1111 Options B, B1 and D were assessed in a like-for-like comparison with the hybrid Bill
design comparator scheme between the HS2 node at Manchester Airport tunnel portal
and Node 3, south of Oldham for the NPR route to Leeds.
11.1.2 HS2 and its consultants (MWJV and WSP) held a series of workshops with stakeholders
on 15 and 16 April 2021, to present the outcomes of the technical analysis, followed by a
summary of the sift exercise and scoring on 22nd April 2021.
Sift raisal - Summary of node to node ratings
Cocation lﬁ Prccadily Staton for HS2 and NPR ]
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Cost - route
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Figure 37 - Sift summary table
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11.1.3

11.1.4

11.1.5

11.1.6

11.1.7

11.1.8

11.1.9

For information supporting the summary table above the reader is directed towards
Appendix C for the full sift matrix and Manchester Piccadilly High Speed Combined
Underground Station - Technical Note Document no: 2DE01-MW]J-EN-NOT-M003-000006

Within the context of the study, and to help stakeholders identify their preferred optimised
alternative for an underground station, HS2 Ltd recommended alignment B1 as the better
performing underground option. Alighments B and D present greater construction
challenges, that would be unprecedented in scale and nature in the UK, posing significant
risk to constructability, programme and cost.

All options would introduce significant construction complexity. However, for alignments B
and D, the use of mined caverns of the proposed size, scale, and close spacing in a city
centre introduces significant risk both in terms of safety and of damage to existing
structures due to settlement risks. Alignment B1 ranks lowest on environmental impact but
it ranks highest on strategic fit, urban design, construction, health and safety, commercial
development and cost.

All of the underground options require significantly greater volumes of material to be
imported and exported. This would require an increase in HGV journeys (two-way) in and
out of Manchester city centre of between 13,500 HGV journeys (Option B1) and 43,500 HGV
journeys (Option D) when compared to the surface station. The study uses an assumption
that 90% of excavated material from the underground station sites (approximately 1.5-
2.2million m®) could be exported by rail. If this material instead needed to be removed by
road it would generate 135,000 additional HGV journeys when compared to the surface
station. The underground station options would also require significantly more material to
be removed by road from the south portal of the Manchester Tunnel, which could lead to a
doubling of HGVs movements in the area when compared to the baseline scheme.

The sift outcome showed that, when comparing underground station options against a
surface station, the surface station would be the preferred option. The underground
comparators all rated as ‘'moderate worsening’ or ‘major worsening' for the topics of
construction feasibility, health and safety, cost, and schedule/delivery-into-service when
compared to the baseline surface station scheme.

It is HS2 Ltd's view that further detailed development of the options, based on the agreed
scope and requirements of this study, is unlikely to significantly change the overall
assessment and comparative difference between a surface and an underground High
Speed station at Manchester Piccadilly, particularly in respect to cost and programme.

It is therefore HS2 Ltd’s recommendation that the proposed scheme for a surface station, to
integrate HS2 and NPR at Manchester High Speed Station, is retained for the Phase 2b
Western Leg hybrid Bill design, on grounds of cost, construction safety and programme
implications to the delivery-into-service date of HS2 to Manchester.
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12.1.0

Abbreviations

The abbreviations, descriptions and project terminology used within this document are

listed below:

AOD - Above Ordnance Datum

BOH - Back of house

CCB - Consolidated Construction Boundary
CoCP - Code of Construction Practice

CP2 - Control Point 2 (Design Milestone for hybrid Bill work)
CP3 - Control Point 3 (Design Milestone for hybrid Bill work)

DFT - Department for Transport

DP1 - Decision Point 1

DP2 — Decision Point 2

GEA - Gross External Area

GMCA - Greater Manchester Combined Authority
GMSF - Greater Manchester Strategic Framework
hBD - hybrid Bill Design

HGV - Heavy Goods Vehicle

HLCA - Historic Landscape Character Assessment
HS2 - High Speed 2 Limited

LCA - Landscape Character Area

MAG - Manchester Airport Group

MCC - Manchester City Council

MWJV - Mott Macdonald WSP Joint Venture
NPR - Northern Powerhouse Rail

OSD - Over site development

RSADS - Rail Systems Application Design Services
SRF — Strategic Regeneration Framework

TBM - Tunnel Boring Machine

TfGM - Transport for Greater Manchester

TfN - Transport for the North
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1.1.1

2.1

2.1.1

Page 1

Context

HS2 Ltd have been commissioned by the Department for Transport the design of an
optimised alternative Manchester Piccadilly High Speed Station. The hybrid bill
design is a 6-platform surface station and the work commissioned by DfT is to design
a combined HS2 and Northern Powerhouse Rail (NPR) station underground.

One of the key aims of the study is to be able to undertake a like for like comparison
(“apples with apples) between the surface hybrid Bill station and the underground
alternative.

The scope of the alternative design was agreed in collaboration with the Manchester
stakeholders: Transport for the North, Manchester City Council and Transport for
Greater Manchester on 1 September 2020.

As requested by the Manchester stakeholders in a meeting on 28 September 2020
this document outlines the sift criteria to be used to compare the underground
station with the surface station. To that end, all the different design alternatives
considered across the HS2 route in Phase 1, Phase 2a and Phase 2b used the HS2
Route Development Procedure which establishes the criteria to be considered.

Sift 2 scope set out in the HS2 Route
Development Procedure.

Sift 2 introduction

Sift level 2 is described in the Route Development stage and is meant to outline
routes for development.

The normal sift scope for sift level 2 has an objective to outline options for
development, before going into more detail at either Sift level 2.5 or Sift level 3.

For this assessment Revision PO8 was used despite there being a revision P09.
Revision P09 is not currently instructed to Phase 2b and does not change the sift
criteria or appraisals.



2.2 Sift 2 headers

2.2.1 Below features the standard HS2 Ltd assessment criteria with the designated level of
analysis for sift level 2.

Strategic fit

2.2.2 The scheme will be assessed against the HS2 Ltd strategic goals and programme
benefits (included in appendix A) and ensure that they are being met.

2.2.3 It will also be assessed against the HS2 Ltd Phase 2b Project Requirements
Specification to ensure compliance is met.

2.2.4 This makes sure that overall, the options considered meet the overall expectation of
the DfT, our Client.

Construction feasibility

2.2.5 Construction feasibility would assess the complexity of construction of the build, as
well as how long it might take to build the proposal.

2.2.6 This will also require assessment of impacts on existing infrastructure such as
existing Highways, Railways, and in certain circumstances utilities, and other means
of public transport.

Operation feasibility - Trains (HS2, NR & NPR)

2.2.7 Operational feasibility for the trains will be assessed under this header, looking at
both HS2, Network Rail, and Northern Powerhouse Rail.

2.2.8 An assessment into the reliability and capacity of the track layout and interaction
with the train service specification will provide the scoring.

Operation feasibility - Operations for Stations

2.2.9 This part of operational feasibility looks at how the station will operate; this is a
broad ranging topic covering many areas.

2.2.10 The station control and effectiveness of the ‘back of house functions. back of house
functions in this regard includes such areas as catering, staff and equipment
provision, and accommodation for transport police.

2.2.11 The header will also require assessment on passenger facilities such as ease of

access, ticket office, travel information, toilets, retail provision, and left luggage
services.

Page 2



2.2.12 The assessment of multi-modal interchange will also be assessed here.

Operation feasibility - Operations for Passengers

2.2.13 Operational feasibility - operation for passengers looks at how the station fits into
the bigger multi-modal passenger dispersal.

2.2.14 This will include assessing connectivity between different modes of transport, such
as high speed rail, classic rail, bus, coach, car, taxi, bicycle, pedestrian, and tram.

2.2.15 The passenger flow is also calculated here for normal and perturbed scenarios of
operation.

2.2.16 The ease of navigation around the station and other modes will be assessed,
2.2.17 Assessing the relative security or perception of security of station layouts.

Maintenance

2.2.18 Assessment of the ease to maintain the railway and station will be assessed under
this section.

Demand

2.2.19 Likely journey times will be covered under demand.

Costs

2.2.20 Estimations for the capital cost of both building the scheme from an engineering,
and environmental side will be considered here, as well as land and property costs.

Stakeholders

2.2.21 Assessments will be undertaken as to the impacts on stakeholders, and if
stakeholder requirements have been met.

Health and Safety

2.2.22 The health and safety implications of each proposal will be assessed for both the
construction, operational, maintenance, and decommissioning phases.

Commitments

2.2.23 Previous explicit or implicit public assurances or commitments to third parties will be
checked to make sure HS2 Ltd is not in breach of the undertaking and Assurances.
This is mainly applicable to the phases that have passed through Hybrid Bill.
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2.2.24

2.2.25

2.2.26

2.2.27

Page 4

Commercial development

Assessment into the options if they provide opportunities for development in
particular for over station development.

Environment

A broad range of environmental topics will be assessed to assist in informing the
Environmental Statement.

These include:

Agriculture, forestry, and soils

Air Quality

Climate change

Community

Cultural heritage

Ecology

Land Quality

Landscape, visual assessment, and townscape
9. Socio-economics

10.Sound Noise, and vibration

11.Traffic and Transport

12.Water resources and flood risk assessment
13.Waste and material resources

14.Equalities impact

15. Health impact

16. BREEAM

17.Electromagnetic interference.

These will be assessed in with the construction and operational phase.

O Nowv kAWM=



2.3 Scorings

2.3.1 Scorings are dictated by the Route Development Procedure, and fall into 6 ratings,
which can be seen below:

\ Rating Meaning
Major Worsening on the comparator / baseline option

-- Minor Worsening on the comparator / baseline option

o Neutral / no change on the comparator / baseline option
+ Minor Improvement on the comparator / baseline option
Major Improvement on the comparator / baseline option

N/A Not Applicable
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3.1.1

3.2

3.2.1

3.2.2

3.2.3

3.24

3.2.5

3.2.6

Page 6

Additional sift 2 scope (areas
requested by stakeholders)

As requested by the Manchester stakeholders during the scope development
process, a series of additional areas were agreed to be assessed which are over and
above what a “normal” (e.g. where stakeholders have not been involved in preparing
the scope) sift 2 would have considered.

The specific additional items are highlighted in blue.

Reference to “scope items” refer to the scope for the combined alternative
underground station agreed with the Manchester stakeholders and appended in
Appendix B for reference.

Scope item 3

“Sift level 2 on the agreed 4 options and construction methodology: Option A, Option
B, Option C and an additional option (A, B or C) with the mined or open box method
to progress on the options to the same detail with both construction methodologies.
Understand implication of the alignment but starting point and driver is the most
optimal station with SRF and what impact this has on the alignment. “

HS2 Ltd.'s normal sift procedure does not dictate construction methodology at sift
level 2.

HS2 Ltd.'s construction methodologies are usually determined by the professional
services consultant to determine the most efficient way to build structures, and

assets at this design stage.

The sift level 2 process is historically aimed at informing the proposed scheme limits,
and if the site itself is suitable.

As a result, we believe that separate construction methodologies are above an over
what HS2 Ltd would consider at this stage.

This would be best suited to a sift level 2.5 or sift level 3 level of detail.



3.3 Scope item 5

3.3.1 Deliverable: Initial costs versus benefits assessment, including consideration of
impact on land, comparative journey times and economic benefits such as jobs
created, increased business space etc. It is agreed that it is not the HS2 Ltd.'s
Consultants scope to undertake the economic benefits analysis. DfT will take the
outcomes of the deliverables from HS2 Ltd.'s consultants and will discuss with their
Analysts to see what can be done with the information available regarding the
assessment of the economic benefits. This assessment is to be aligned with TfN's
business case development.

3.3.2 HS2 Ltd.'s normal sift procedure does not require a section on economic benefits at
sift level 2.
3.3.3 HS2 Ltd is cognisant that this is not within scope but notes that for this stage of

design HS2 Ltd would make a high-level statement on the Over Station
Development.

3.4 Scope item 8d

3.4.1 “Order of magnitude costs and high-level benchmarking, where possible, with similar
structures in UK (Old Oak Common and Crossrail etc). Costs to include the station
and the alignment and approach to allow a direct comparison, including savings
from potential reductions in tunnel length. “

3.4.2 HS2 Ltd is only required to deliver “Broad costs to show significant relative
differences”. Broad costs in this case are assumed to be order of magnitude costs.

3423 High level benchmarking whilst a useful exercise would normally be undertaken at
later sift stages.
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3.5

3.5.1

3.5.2

3.5.3

3.6

3.6.1

3.6.2

3.7

3.7.1

3.7.2

3.7.3

Page 8

Scope item 8k

“Impact on utility works including diversions “

Historically Sift level 2 was undertaken at a stage that utilities were not known. This
was due to the high-level stage of route development undertaken, and HS2 Ltd not
having engaged with the utility companies.

HS2 Ltd would normally look at available utility records where available, and we
propose this approach as well.

Scope item 8m

“Metrolink impact”

Metrolink impact would be considered as existing infrastructure and would be
assessed at a very high level.

Scope item 80

Identification of a suitable handover point between HS2 systems/design and NPR for
each alignment option. This handover point will be located at the closest practicable
point to Manchester Piccadilly, likely to be a tunnel portal east of the station on the
route towards Leeds.

HS2 Ltd would usually consider that a system handover can be provided, not
necessarily located at sift level 2.

HS2 Ltd usually identifies this during the sift level 2.5 or sift level 3 stage.



3.8

3.8.1

3.8.2

3.8.3

Page 9

Scope item 8q

Consideration of relative operational resilience/capacity of each option and
opportunities for additional services (if any functional differences between options)
using methodology appropriate for sift level 2.

HS2 Ltd only develops and delivers a design that caters to the Train Service
Specification (TSS).

As part of the design HS2 Ltd would consider resilience and capability of the railway,
the requirements for additional services is above an over what is normally
considered.
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4.1 Appendix A: HS2 Ltd programme strategic goals and
Objectives
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HS2 Strategic Goals

all 9.

Catalyst for growth

Be a catalyst for sustained and
balanced economic growth
across the UK.

Capacity & connectivity

Add capacity and connectivity as
part of a 21st century integrated
transport system.

Skills & employment

Create opportunities for
skills and employment.

Health, safety &
security standards

Set new standards in health, safety

£

Value for money

Deliver value to the UK
taxpayer and passenger.

Customer experience

Set new standards in
customer experience.

Sustainable &
a good neighbour

Create an environmentally

and security in the construction and sustainable solution and be a good

operation of the railway.

neighbour to local communities.



The HS2 Programme strategic goals and objectives

HS2 will be a catalyst for

HS2 will add capacity and

HS2 will set new HS2 will create an
sustained and balanced connectivity as part of a Lzullephanabuio HS2 will set new standards HS2 “f'l.l create . SEliEEhir h-eallth, er‘wnronment?IIy
i - . the UK tax payer and o . opportunities for skills | |safety, and security in the] | sustainable solutionand
economic growth across 21 century integrated assenqer in customer experience
the UK transport system P 9

and employment constructionand

be a good neighbour to
operation of the railway

local communities

1.1 To enhance the
productivity of the UK by
connecting cities and
supporting local, regional
and rural growth strategies

capacity, journey time,

2.1 To deliver the required

reliability and availability

3.1 To deliverthe
programme on time and
on cost while achieving the|
expected benefits

4.1 To be the mode of first
choice and to deliver
passenger experience and
customer service that is
recognised worldwide as

5.1 To create sustainable

job opportunities for
young people, local people
and those from diverse

6.1 To prevent injury and

proactively manage risk

7.1 To design every part of
HS2 and its service to be
sympathetic to the people

Jand places we affectand to

leading the way in high stand the test of time

groups
speed travel

h.2 To maximise the businessl

growth opportunitiesin the

UK for our
suppliers, includingin the

accessible as possible for
local businesses and SMEs

1.3 To develop all stations
and depots in ways that
facilitate regional and local
regeneration and
development

sharing of international best
practice, and make bidding
for appropriate contracts as

2.2 Tointegrate
seamlessly with

modes

2.3 To maximise benefits

network

complementary transport

for the whole UK transport|

3.2 Todeliver and operate
a quality railway efficiently
and to ensure commercial
viability

3.3 To actively seek
innovative opportunities tol
achieve new standards and|
practicesin order to

increase whole life value

4.2 To place people at the

heart of our design, setting
new standards for travel and
ensuring HS2 is accessible to
all passengers

5.2 To foster and develop
talent and to create an
engaged and highly skilled
workforce for the delivery
of HS2

5.3 To be an exemplar of
EDl practice

6.2 To manage the health
and wellbeing of all our
workers to create a new
better standard in
occupational health

6.3 To protect HS2 assets
and those of its suppliers

7.2 To actively
communicate with
neighbours and interest
groups to minimise the
impact of HS2 construction|
and operation on people

and the environment.

7.3 To design, construct
and operate HS2 to reduce
carbon and promote
sustainably sourced
resources

HS2's Strategic Goals and Objectives are shared by all of the organisations contributing to the HS2 Programme, specifically HS2
Limited, High Speed and Major Rail Projects Group and Rail Group at the Department for Transport (DfT - sponsoring department for
the programme), the Ministry for Housing, Communities and Local Government (MHCLG - sponsoring department for HS2 local
growth strategies), and the Department for Education (DfE - sponsoring department for National College for High Speed Rail)
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MANCHESTER PICCADILLY HIGH SPEED STATION

FINAL SCOPE FOR THE SIFT 2 OF AN OPTIMISED ALTERNATIVE UNDERGROUND STATION

This document sets-out the proposed scope for a fully underground station at Manchester Piccadilly
High Speed Station, following the letter from the HS2 Minister Andrew Stephenson to the Mayor of
Greater Manchester, Andy Burnham on 16/6/2020. The work aims to inform a more detailed costing
and benefit analysis of the option jointly selected with TfGM, MCC and TfN as part of the review
process below. The overall aim of the work is to select and develop a wholly underground station
concept to the point where it can be fully and fairly compared with the CP3 hybrid Bill wholly surface
option.

DEFINITIONS & REFERENCES

e Alignment refers to the track entering the Piccadilly underground station coming from
Manchester Airport High Speed Station and towards Leeds and Sheffield.

e Orientation refers to the direction the station faces.

e Options A, B and C, and the associated nodes, are as per Annex A.

e The starting point for the design is the indicative Train Service Specification (iTSS) in Annex
B, which is the same as that used for the CP3 hybrid Bill design (with HS2 services operating
first and then NPR ones). This will allow a consistent comparison between underground and
surface station options. The TSS will determine the number and length of platforms
required. The Consultant is to confirm the right number of platforms and length at the
earliest opportunity in order to inform the sift.

e For Option A, the alignment towards Leeds is to aim towards Node 1 (Rochdale).

e For Option B and C, the alighnment towards Leeds is to aim towards Node 3 (Marsden).

STAGE 0: Pre-Sift

1. Footprint comparison of the two construction methodologies of open box vs mined with
construction and logistics input for a 6 platform, 400m long station. Compare mined and
open box construction on both orientations: orientation 1 as per Option A and B and
orientation 2 as per Option C. The comparison is to include:

a. “Plain language” pros and cons.

b. Impact on Manchester city during and after construction, including constraints on
future development of the city, the building environment of the city centre, and
impact on the Manchester Piccadilly Strategic regeneration Framework (SRF).

c. Passenger experience during operation - difference between temporary scenario
and permanent station layout.

d. Construction timescale and length of blight.
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e. Live examplesin UK and Europe, as discussed between partners.

It is likely that stakeholders will seek technical advice themselves to allow for an
independent review of the information provided by HS2 Ltd and their consultants. Itis
expected that stakeholders and their advisors will be involved in regular meetings with
HS2 Ltd, supported by DfT, to understand and discuss the technical aspects as the work
is progressed by HS2 Ltd and their consultants. Stakeholders may also need to liaise
directly with DfT from time to time.

2. Decision point 1: Agree and select the preferred construction methodology (open box vs
mined) for each of the Options A to C. Agree which of the options (A, B or C) will be
progressed as both an open box and mined methodology to allow direct comparison of the
two construction methodologies during Sift Level 2. This will be subject to the outcomes in
terms of technical viability of the mined methodology.

STAGE 1: SIFT LEVEL 2

Note: By Decision Point 3 at the end of sift level 2 we will have;

outline underground station designs and requirements that include cross sections and
general arrangements high level assessments of modal interchanges, order of magnitude
costs and high level benchmarking, approximate sizing of underground structure including
excavated volumes, land take, construction and logistics information including buildability
assessments, high level rail systems assessments, sizing and location of above ground
structures, TBM strategies, alignment information, journey time implications, utilities
impacts, high level construction programmes with staging, impacts to Metrolink, system
handover points, ground conditions assessments and consideration of relative operational
resilience / capacity of each option including opportunities for additional services. The
detailed stages to achieve this are described below.

3. Sift level 2 on the agreed 4 options and construction methodology: Option A, Option B,
Option C and an additional option (A, B or C) with the mined or open box method to
progress on the options to the same detail with both construction methodologies.
Understand implication of the alignment but starting point and driver is the most optimal
station with SRF and what impact this has on the alignment.

4. Deliverable: sift technical note (TN) focused on the station element and SRF integration,
comparing the 4 options with consideration of the associated optimal route alignments. The
opportunities to reduce costs (e.g. due to reduced tunnelling) should be considered here.

5. Deliverable: Initial costs versus benefits assessment, including consideration of impact on
land, comparative journey times and economic benefits such as jobs created, increased
business space etc. It is agreed that it is not the HS2 Ltd’s Consultants scope to undertake
the economic benefits analysis. DfT will take the outcomes of the deliverables from HS2
Ltd’s consultants and will discuss with their Analysts to see what can be done with the
information available regarding the assessment of the economic benefits. This assessment is
to be aligned with TfN’s business case development.

6. Deliverable: Assessment of train movement margins and timetable development flexibility.
7. Stakeholders will be informed throughout the development process and given a minimum of

three opportunities to review/discuss/input into the emerging work. To ensure reasonable
project time frames and that project deadlines are maintained stakeholders will provide
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input within 21 days of receipt. We note that, given this will require advance planning to
resource, this is dependent on the agreed programme milestones being achieved. The
timings of meetings will be agreed based on the agreed programme. As a minimum these
meetings are suggested to occur:

a.
b.

During option development once initial options have been produced

Near completion of option development but prior to sifting to allow any final
stakeholder comments to be addressed

During sifting to review interim findings prior to finalising

8. The TN will sift up to four options using the HS2 Route Development Procedure, taking into
consideration the following aspects for each of the four options:

a)

b)
c)

d)

j)

p)

Requirements and outline design for combined underground station (site and
orientation)

High level assessment of modal interchanges for each Underground station site
High level GAs and cross sections. The focus will be on the stations aspects.
However, the alignment is to be developed at high level to appreciate likely
difference in length between the different options. — station and throat only; no
need to prepare for the alignment

Order of magnitude costs and high level benchmarking, where possible, with similar
structures in UK (Old Oak Common and Crossrail etc). Costs to include the station
and the alignment and approach to allow a direct comparison, including savings
from potential reductions in tunnel length.

Approximate size of the underground structure, excavated volumes, land take, C&L
including buildability

High level railway systems assessment against a generic station option: all switches
and crossings, ventilation and fire strategy (including number of vent shafts) for the
station

Size and location of the above ground infrastructure. The focus of the work will be
on the station but a high level appreciation of the potential location of cross-over
boxes and headhouses will be required to ensure there are no ‘showstoppers’.

TBM strategy for Manchester Tunnel.

Alignments from Manchester Airport and towards Leeds/Sheffield (either Node 1 or
3). This will consider, in high level terms, the potential length of tunnels, and
number of vent shafts, from Manchester Airport to Piccadilly and Piccadilly towards
Leeds for each option.

Journey Time implications (Manchester Airport to Piccadilly and Manchester Airport
towards Leeds), relative comparison between options only to an agreed common
point.

Impact on utility works including diversions

Construction programme and staging (high level)

Metrolink impact

Consider underground obstructions such as existing tunnels, building foundations
etc and confirm no stoppers

Identification of a suitable handover point between HS2 systems/design and NPR for
each alignment option. This handover point will be located at the closest practicable
point to Manchester Piccadilly, likely to be a tunnel portal east of the station on the
route towards Leeds.

High level review of ground conditions and potential risks/challenges for each option
(if any differentiators)
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10.

11.

12.

13.

g) Consideration of relative operational resilience/capacity of each option and
opportunities for additional services (if any functional differences between options)
using methodology appropriate for sift level 2.

Compare options against CP3 surface station, using a set of criteria agreed between
partners. As noted above, this analysis will include consideration of futureproofing against
future operational concepts (point q), journey times (point j) and above ground
infrastructure (point g), which will allow for consideration of benefits and opportunities.

Decision point 2: Agree with stakeholders which is their preferred underground station
option.

Stakeholders provide recommendations for Ministers, via DfT, for consideration ahead of
Decision Point 3, seeking to reach consensus where possible. We note that, at this stage,
further work will not have been undertaken to optimise the design of any recommended
solution.

Interim updates and feedback to be provided as dictated by the updated programme of
work, in line with the principles set out in paragraph 7

DECISION POINT 3 — Ministerial review of study outcomes. Ministerial consideration as to
whether to change approach to station site choice and configuration in central Manchester
as part of Western Leg hybrid Bill, and any related implications to line of route. Assessment
of implications of any change of approach on preparation and schedule for development of
Bill.

STAGE 2: FURTHER DESIGN DEVELOPMENT AND COSTING

14. Develop the selected scheme option if appropriate following DECISION POINT 3.

15.

HS2 would need to seek further governance to carry on the work (eg. agree a quotation and
programme for the following stage). This is done following contractual process with HS2
consultants.

Note: while it is not part of this scope, it is noted that Manchester Stakeholders still have concerns
about the performance of the hybrid Bill surface station. There is ongoing work to review these
concerns and an action to coordinate with Manchester stakeholders to ensure they have sight of it.
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ANNEX B: INDICATIVE TRAIN
SERVICE SPECIFICATION
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Indicative Train Service Specification (ITSS) for HS2 Phase 2b hB to not preclude for Northern Powerhouse Rail

Edinburgh Edinburgh _KEY
Waverley Waverley — Captive (GC Gauge) HS2 Service NOTES
Edinburgh Edinburgh . . . .
Haymarﬁet Haymarket Conventional Compatible HS2 Service 5 lude for NPR has b instructed to HS2
. . . ‘Do not preclude for "has been instructed to as
Glasgow Glasgolw — Conventional Compatible NPR Service . P her th 5ot hi Th
Central Centra . infrastructure provision rather than a 0 achieve. The
entra (@) Station Call (HS2 enabled) ke Pp | b e,
Motherwell . rain Service Pattern illustrated shou e tested on
Motherwell (@) Station Call (NPR enabled) : hatthe inf cure has th
. . . infrastructure to test that the infrastructure has the
Lockerbie Lockerbie .:: Station Call and Split / Join bil h h ) Il oth
_______ . . capability to support this, on the assumption all other
— ol i i Station Call in alternate hours fp y /pp e % 4 by oth
arlisle S infrastructure/trains etc. (purple) is provide others.
Growth Path (purple)is p y
Penrith Penrith
Oxenholme Oxenholme
Lancaster Lancaster
Preston Preston North-east / Hull North-east / Hull
Wigan North Wigan North
Western Western LEEDS LEEDS
Warrington Warrington Bradford or Bradford or
Bank Quay Bank Quay Huddersfield Huddersfield
Liverpool MANCHESTER MANCHESTER
LIVERPOOL !
Lime Street PICCADILLY PICCADILLY
MANCHESTER MANCHESTER
WARRINGTON Runcorn AIRPORT AIRPORT
Crewe Crewe Crewe Crewe
Macclesfield Macclesfield WARRINGTON WARRINGTON
Stoke-on-Trent Stoke-on-Trent  LIVERPOOL LIVERPOOL
Stafford Stafford
BIRMINGHAM BIRMINGHAM  BIRMINGHAM w BIRMINGHAM
CURZON ST CURZON ST CURZON ST CURZON ST
BIRMINGHAM BIRMINGHAM  BIRMINGHAM )Y BIRMINGHAM
INTERCHANGE INTERCHANGE  INTERCHANGE INTERCHANGE
OLD OAK OLD OAK OLD OAK OLD OAK
COMMON COMMON COMMON COMMON
LONDON LONDON LONDON LONDON
EUSTON EUSTON EUSTON EUSTON
[ []
L}
' Modelled Train Length  400m 400m 400m 220™ 200m 200m 290M 200M 556, 400m 400m 400m 200m 200m 200m 200m 200m 200m

+200m +200m +200m
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Piccadilly Underground station
Design assumptions against their risks and opportunities

Rev2
Design Assumptions, Exclusions and Opportunities Potential consequential risk/opportunity Key Assumption
Assumption / - q o 5
o 5 R q 2 2 Description of Potential Impacts if the mption i
Ref Discipline Title Assumption Description Basis for Assumption Exclusion / s invallli:io of Potential Impacts if the assumptio Risk Category
Opportunity
Ground Conditions are only No site o( project specific intrusive ground Undergr‘ound design and‘construcnon of open
. . investigation (GI) has been undertaken as yet. Only . excavation boxes and mined caverns may be affected .
1 Geotech Station and vicinity assumed from Desk Study i . Risk . o Increase in cost
sources. anticipated geology and preliminary geotechnical by adverse or difficult ground necessitating complex
) have been I solutions.
AlrporF Staugn will NOT be To operate the Airport Station in advance would
operational in advance of Man . : . . 5
Y y Current HS2 planning and business case does not allow . require a redesign of the station as a terminus and .
2 Construction Phasing Picc under ground station e.g. . Risk . 5 Increase in cost
. for a phased opening. may impact the flow of construction materials to the
no staged opening of the tunnel
Western leg. )
Ashley Railhead will be used to
support the rail systems
construction to the eastern The existing strategy can be used to support the rail If an extension of addition to the current railhead
extents of underground . . . . .
3 Construction Construction strategy box/throat. E.q. the overall rail system construction without incurring a cost penalty of Risk was required there would be additional costs and Increase in time
-E0. . delivering additional works. perhaps programme implications.
systemand C&L strategy is
fundamentally the similar to
CP3.
4 Construction Phasing The western leg has 1 Entry Into_ Current HS2 plann!ng and business case does not allow Risk A change in phasing will affect programme and cost. Increase in cost
Service (EIS) date for a phased opening.
2no. HS2 TBMs are driven from . . " .
With the change in position to how the HS2 tunnels An intermediate shaft for launching and receiving
the Manchester Airport Portal all . B . : y . i
the way to Piccadilly, with a 2 approach the station there is no immediate site on the  TBMs could be identified for each underground
5 Construction TBM drives Y y‘. . 3 route to tunnel from both directions as in the baseline Opportunity  [option, and this would reduce the TBM drives
month stagger. Activities prior to - . y " N . .
scheme and so the tunnels will be driven into the city duration, but since this activity is not on the critical
TBM aunch are the same as for centre from the Airport Portal ath, this has not been investigated.
the Hybrid Bill Design. P : path, thi 4 :
NPR approach civils construction
occurs at the same time as the P :
HS2 approach civils This will enable NPR TBMs to be driven into the portal This increases the up-front cost of HS2 construction.
o : : . If NPR scheduled to be constructed later, up-front
6 Construction Approaches construction. This includes the  [shaft from outside the city and extracted, and will cost could be reduced by deferring some of these
portal shaft at Ardwick for B and | minimise impacts on the station itself. works. d 9
B1 and at Barking Street for D, as :
well as intervention shafts.
Enabling, advance and utlllt}es These works are similar in extent for B and B1, and . . ..
\works have the same duration as| . . Particularly challenging demolitions or utilities works
. " likely also for D, compared to the HBD. Insufficient . N N y . P
7 Construction Station and approaches in the baseline for Piccadilly . . . . Risk may be identified during design development, which Increase in time
n : top these works in detail at this >
Station (the Hybrid Bill Design) stage. may increase the duration.
including demolitions. ge.
Programme would increase. On the other hand, very
Depth of weathering and rock strong rock could present an opportunity to change
P ) 9 \ Inthe programme, the UCS affects only the rate of 9 p : Ppo! Y g
UCS taken as the ‘average’ : y . the design, potentially replacing the lower part of the
8 Construction Station and approaches . diaphragm wall excavation. Stronger rock may increase Risk . N .
values, i.e. 2 m of weathering diaphragm walls with shotcrete and rock bolts. This
" the duration. : :
and 20 MPa, respectively. \would require pre-excavation grouting of the rock
fissures to reduce groundwater inflows.
Rock head levels taken as the !l the rock cover over the caverns is found during site
average’ level, i.e. at +30mOD. investigation to be less than assumed, the caverns and
9 Construction Station and approaches L " |the station may need to be moved lower, or significant Risk Station depth. Cavern design.
Depth of weathering taken as y .
. . design changes may be needed, e.g. extensive jet
‘average' value of 2m. ) y
grouting, permeation grouting, canopy tubes.
This is the capacity of 3no. trains per day from Ardwick
1 sidings b P dty 600m? per t pe Tr?/ isal If train paths unavailable, programme duration could
10 Construction Station and approaches Station box excavation is limited | |ngsl asbe Ion t Th per ral?. t;s isalso i Risk increase and/or use of HGVs could increase. Station
PP to 1800 m*/day, 0, e close to the upper limit for excavation box and approaches excavation are on the critical
plant operating in the box based on a number work path.
fronts. }
If the rock cover and rock mass properties are
" sufficient and the construction sequence is carefully
Construction of mined caverns
. designed, then ground movements should be small. .
can be achieved without damage ) . y : . Mined caverns for approaches in B and D. Only the
1 Construction Approaches . : However, without detailed site investigation and design Risk
to overlying buildings and . ; . outer scissors caverns for B1.
utilities, calculations, it is not possible to be certain that the
: caverns are feasible at this stage. There are no
precedents.
There are no artificial hard
obstructions (e.g. piles, Itis understood that most buildings in Manchester do
12 C Station, and route tunnels etc) that not have piles. Refer to desk study 2PT24-MWJ-GT-REP- Risk Station, approaches, TBM drives and vent shafts
clash with planned shafts, MO005-000001.
tunnels, caverns or station box.
If the ground is contaminated, this may require
treatment of excavated material before disposal,
\which may increase cost and programme. If the
13 c Station, and route d ground and No |r‘\lormat|0n currently available. Site investigation Risk vater is n the use of d
groundwater is not present. required. may be limited because it will not be possible to
discharge directly into sewers. This will increase the
need for other methods of ground improvement,
such as grouting, increasing cost and programme.
14 Ventilation Platform smoke control Exhaust capacltyvof 120m3/s per Based on Old Oak Common West portal smoke control Risk Increase in exhaust capacity Increase in cost
ventilation 220m of the station
15 Ventilation Concourse smoke control Exhaust capacltyvof 200m3/s per Based on previous Old Oak Common experience Risk Increase in exhaust capacity Increase in cost
ventilation 220m of the station
16 air Supply capacity ‘?’ 200m3/s per Based on concourse smoke control ventilation. Opportunity  [May be omitted or use as platform cooling plant Decrease in cost
220m of the station
Additional sound attenuation may be required either
17 Ventilation Acoustic - Smoke control fans Noise impact on surrounding one 3m long atmosphere side sound attenuator was Risk in the form of m"user‘type or splmer type. The latter Increase in cost
receptors considered. meant that the room rise might increase by 4m to
additional sound
18 Ventilation Smoke control - downstands  |depth of downstand Based on previous Old Oak Common experience Risk The depth required may change Increase in cost
There remains opportunity within the current route
alignment and station approach layouts design for
" further development which could realise
The proposed route alignments . . . " L
" The proposed alignments and approach layouts have improvements in quality, cost and constructability.
and station approach layouts are " : . " . :
19 Alignment General undergone an iterative design process with multi D¢ of these potential has Key Assumption

of an appropriate level of
maturity for Sift Level 2

discipline consultation, including HS2 and stakeholders.

necessarily been curtailed by the timescale afforded
to this study. Conversely, there are inherent risks
associated with the imposition of truncated
timescales on the development of the track design.




Design Assumptions, Exclusions and Opportunities Potential consequential risk/opportunity Key Assumption
Assumption / D L . . .
Ref Discipline Title Assumption Description Basis for Assumption Exclusion / s iné’l’itj‘on G RS Risk Category
Opportunity
Relaxation of horizontal and vertical geometry
constraints, under HS2 HoTE approval, could lead to
- . construction cost/duration decreases and potential
20 Alignment Standards HS2 design principles and The ‘4’”’“ has vbeen instructed under the contract for Opportunity  [environmental benefit, noting that any further design Decrease in cost
standards shall be adhered to.  |Hybrid Bill which mandates HS2 standards. " .
development exceeds the remit of this study and
\would be subject to one of the options being
Relaxation of horizontal and vertical geometry
constraints could lead to increased maintenance
- HS2 design principles and The work has been instructed under the contract for " i with H&S ramificati : q
2 Alignment Standards standards shall be adhered to.  [Hybrid Bill which mandates HS2 standards. Risk noting that any further design development exceeds Decrease in quality Key Assumption
the remit of this study and would be subject to one of
the options being progressed.
A number of alternative route options between
nodes were considered during the early phases of this
study. For expediency and to ensure project
timescales were met, only a single route for each
. The proposed routes have undergone an iterative station footprint option was progressed to the level
22 Alignment Route Alignments The‘pn?posed route alignments design process with only a single route option being Opportunity  |of detail shown on the Track General Arrangements. Key Assumption
(General) are indicative only. . y y . "
chosen for each platform footprint option. Further design development (which exceeds the remit
of this study), subject to one of the options being
progressed, should be cognisant of the potential for
of the routes, based on operational,
and ili
The Route Alignments are indicative single (centreline) Further deyelopment of both Up & Dowr\ lines, wmh
. more detailed assessment of speed profiles at station
alignments which broadly represent the proposed - IS
. . . . approaches, is likely to alter the indicative routes
The of the corridor. Their purpose is to provide an " .
PN N s y \which could affect the following: vent shaft
. Route Alignments indicative route alignments is equitable comparison between the combined HS2 . o .
23 Alignment N i " . : Risk locations, vent shaft quantities, tunnel depths, outer Increase in cost
(General) considered to be of a suitable  [hybrid Bill / NPR remit 6 studies, and each other. Design y . y .
) . . | scissors locations, station approach layouts. Noting
maturity for Level 2 Sift. is in accordance with HS2 document no.: HS2-HS2-RT- :
. that any further design development exceeds the
STD-000-000001 (P04) - Technical Standard - Track y
. y remit of this study and would be subject to one of the
Alignment Design. " .
options being progressed.
Adjustments to the station footprint locations or
The bearing and locations of the |Numerous multi-disciplinary workshops have been their ‘*’"‘”T‘QS could improve the ma'”"f‘e approaches
. Route Alignments . B . y N and result in less circuitous routes. Noting that any .
24 Alignment Station Footprints (B, B1 & D) is |undertaken to determine the optimum locations for Opportunity y " . Decrease in cost
(General) " y . further design development exceeds the remit of this
fixed station footprints. . "
study and would be subject to one of the options
being
Adopting a single bore tunnel to house both Up and
Down lines (node to node) may realise cost and time
benefits, particularly with the outer scissors being
The alignments between Airport housed within bored tunnel rather than mined
. Route Alignments station "‘”‘? PICC?dIlly and Practice adopted by hybrid Bill design and NPR Remit 6 caverns. Howeyer it §hould be noted tvhatvthere .
25 Alignment (General) between Piccadilly and Node 3 designs. Opportunity  [would be significant impact upon ventilation, Decrease in cost
will be in individual (twin-bore) ans. maintenance and operations which would need to be
tunnels. addressed. Noting that any further design
development exceeds the remit of this study and
\would be subject to one of the options being
Further development, with more detailed assessment
Multl»dlscnplmary considerations The development of the route alignments has taken of mulll»dlsclpllngw conslderanvons,vm pamcglar the
undertaken during development | y " . : location and spacing of ventilation/intervention
. Route Alignments N high level consideration of constraints and limitations . - .
26 Alignment . of the route alignments are . o 8 Opportunity  [shafts, may result in less circuitous route alignments. Decrease in time
(Horizontal) N imposed by, but not limited to, operational, safety, .
considered to be of a suitable environmental and construction issues Noting that any further design development exceeds
maturity for Level 2 Sift. ! ) the remit of this study and would be subject to one of
the options being progressed.
Further development, with more detailed assessment
Multi-disciplinary considerations of multi-disciplinary considerations, in particular the
ol ry The development of the route alignments has taken location and spacing of ventilation/intervention
undertaken during development | y . . : . -
. Route Alignments N high level consideration of constraints and limitations . shafts, may result in more circuitous / longer route . .
27 Alignment . of the route alignments are . o 8 Risk . : Increase in cost Key Assumption
(Horizontal) N imposed by, but not limited to, operational, safety, alignments. Noting that any further design
considered to be of a suitable o " N
maturity for Level 2 Sift. environmental and construction issues. exceeds the remit of this study and
ty o \would be subject to one of the options being
progressed.
This is comparable with the hybrid Bill design speed
between Airport and Plccadl!ly. leltlng the design Higher speed requirements could affect the
. speed for the purposes of this Level 2 Sift serves to S . .
. Route Alignments Maximum achievable speed y N . following: route alignments, vent shaft locations, . .
28 Alignment . . provide an equitable comparison between the Risk : Increase in cost Key Assumption
(Horizontal) (node to node) is 230kph i y . tunnel diameters, tunnel depths, outer scissors
combined HS2 hybrid Bill / NPR remit 6 studies, and Jocations, station approach layouts.
each of the route alignment and station footprint ! PP youts.
options.
Item 03.05 of HS2-HS2-RT-STD-000-000001 (P04)
Track geometry for the also allows for cant transitions along a single
indicative single (centreline) . " i curve, or a long transition with constant
alignments on approach to the Th|§ is the same phllqsophy as adopted by the CP3 cant subject to HS2 HoTE approval. Implementation
. . design, and as prescribed in Item 03.05 of HS2-HS2-RT- o P
. Route Alignments underground station is a series . of these variations could offer greater flexibility in .
29 Alignment . N STD-000-000001 (P04) - Technical Standard - Track Opportunity . . Decrease in cost
(Horizontal) of compound curves with . y . the Node to Node alignment geometry, with
y . Alignment Design, and is assumed to be appropriate for y .
consistent cant which provide this level of design. associated benefits to ventilation shafts' placement.
approximately equal deficiency gn- Noting that any further design development exceeds
values during train deceleration. the remit of this study and would be subject to one of
the options being progressed.
The Alignments' vertical profiles take account of this
requirement which dictates the depth of
The depth below surface to the |Itis understood that any sub-surface disruption which venulatmn/mtervepnon shgfs (in Fhelr indicative
. Route Alignments . s . . . locations). Relaxation of this requirement could lead .
30 Alignment . twin-bore tunnels' crowns is is <18m will require HS2 Ltd to purchase the land Opportunity " Decrease in cost
(Vertical) . to shallower tunnels and shorter intervention shafts.
required to be >18m above. :
Noting that any further design development exceeds
the remit of this study and would be subject to one of
the options being progressed.
Should the outer scissors not be required at the
The outer scissors are required Airport end of the station (for normal operation or
; . ! y aui HS2 Operational requirements provided by RSADS and under perturbation) the construction impact on the
. Scissors Crossovers during normal operation for . . e . : . .
31 Alignment y based on HS2 Project Requirements Specification Opportunity ity centre would be significantly improved for all Decrease in cost
(General) access to the opposite . " y
outermost platforms PRS704 options. Noting that any further design development
P exceeds the remit of this study and would be subject
to one of the options being progressed.
Should the outer scissors not be required at the Leeds
The outer scissors are required end of the station (for normal operation or under
; . y d HS2 Operational requirements provided by RSADS and perturbation) the construction impact would be
. Scissors Crossovers during normal operation for . . e . . : : .
32 Alignment y based on HS2 Project Requirements 0 improved for all options. Noting that any Decrease in cost
(General) access to the opposite ? " -
outermost platforms PRS704 further design development exceeds the remit of this
P study and would be subject to one of the options
being
HS2 Head of Track Engineering Should the use of scissors be deemed unacceptable,
approval, as required by Item there will be a significant increase in throat length.
8.3.4 of HS2-HS2-RT-STD-000- There will be double the number of outer crossover
2 Alignment Scissors Crossovers 0002 (Draft Rev P03) Technical ~|The spatial constraints imposed on the station throats Risk caverns with a possible adverse affect on headway Increase in cost (e
g (General) Standard — Track: Switches & within a city centre location. and operational feasibility. Noting that any further 4 P

Crossing Geometric Design, will
be obtained for the use of
scissors crossovers.

design development exceeds the remit of this study
and would be subject to one of the options being
progressed.




Design Assumptions, Exclusions and Opportunities Potential consequential risk/opportunity Key Assumption
Assumption / D L . . .
Ref Discipline Title Assumption Description Basis for Assumption Exclusion / s iné’l’itj‘on G RS Risk Category
Opportunity
In exceptional circumstances, when using slab track,
complex S&C may be sited on gradients <1.0%
subject to vehicle dynamics modelling and HS2 HOTE
approval. Applying this exceptional limit could
provide some or all of the following benefits:
Maximum gradient for Scissors Greater flexibility for the location of the outer
" Alignment Scissors Crossovers crossovers, which are Ref: Item 26 of HS2-HS2-RT-STD-000-000001 (P04) - Opportunit scissors. Decrease in cost (e
g (General) considered "complex” S&C, is Technical Standard - Track Alignment Design PP ity Increased cover for caverns at station throats and 4 P
0.5% outer scissors.
Less onerous vertical profile between river Irwell
and Station throat B1.
Noting that any further design development exceeds
the remit of this study and would be subject to one of
the options being progressed.
Adjustments to the outer scissors locations, which
have been based on environmental and
constructability criteria in conjunction with their
Scissors Crossovers The bearing and locations of the |Numerous multi-disciplinary workshops have been related station footprint orientation, could present
35 Alignment Outer outer scissors for each station  (undertaken to determine the optimum locations for Opportunity | the opportunity for less surface disruption and/or Decrease in cost
( ) footprint (B, B1 & D) is fixed. the outer scissors crossovers. alternative construction methods. Noting that any
further design development exceeds the remit of this
study and would be subject to one of the options
being progressed.
The outer scissors emp}oy Standard combination of tumout and diamond as Reducing the outers scissors speed regunremenl to
; preferred components: R760 N 60kph or 50kph would decrease the size of the mined
. Scissors Crossovers y : defined in HS2-HS2-RT-STD-000-0002 (Draft Rev PO3) ) s .
36 Alignment turnouts and 1:6.964 diamond, . e Opportunity ~ [cavern. Noting that any further design development Decrease in cost
(Outer) . Technical Standard - Track: Switches & Crossing " © y
\which achieve 80kph through the exceeds the remit of this study and would be subject
: Geometric Design. y .
scissors. to one of the options being progressed.
Given that R300 turnouts, which naturally tie into the
wnhln tvhe station throats the This combination of tumout and diamond provides the 1:444 diamond geometry, cannot be used !"
inner scissors crossovers are shortest possible scissors unit for the track interval passenger carrying lines - in accordance with 7.3.13
comprised of R500-1:12 priest possible sct o of HS2-HS2-RT-STD-000-0002 (Draft Rev P03) - and a
y . utilising S&C components specified in HS2-HS2-RT-STD- :
turnouts connecting to 1:4.444 " . fully preferred scissors arrangement would be as per
; . . 000-0002 (Draft Rev P03) Technical Standard — Track: .
" Scissors Crossovers diamonds. It is assumed that . : : : " the outer scissors - i.e. R760 turnouts and 1:6.964 .
37 Alignment : Switches & Crossing Geometric Design. The turnout Risk : . . Increase in cost
(Inner) continuing the turnout radius . . N diamond, this would lead to an increase in the length
crossing casting remains standard; only the heel . . .
through the turnout heel, y . of the inners scissors of up to 90m in footprint B1
. o geometry alters. The slab track construction will © " "
resulting in the virtual transition rovide additional lateral support at the virtual and up to 20m in footprints D & B. Noting that any
being located outside the franslition ppo! further design development exceeds the remit of this
turnout heel is acceptable. : study and would be subject to one of the options
being progressed.
wnhln tvhe station throats the This combination of tumout and diamond provides the R;«XOO turnouts, which naturally tie into the 1:4@4
inner scissors crossovers are . diamond geometry, should not be used on main
N B shortest possible scissors unit for the track interval P
comprised of R500-1:12 . . running lines. However the CP3 layout for Old Oak
y . utilising S&C components specified in HS2-HS2-RT-STD- . .
turnouts connecting to 1:4.444 . . Common has used these in the station approaches.
; . . 000-0002 (Draft Rev P03) Technical Standard — Track: . .
" Scissors Crossovers diamonds. It is assumed that . : : : The turnout speed is 50kph. Should this be deemed .
38 Alignment : Switches & Crossing Geometric Design. The turnout Opportunity y " Decrease in cost
(Inner) continuing the turnout radius . . . acceptable at Piccadilly, from an OPS perspective,
crossing casting remains standard; only the heel .
through the turnout heel, y . there may be scope to reduce the length of the inner
b - geometry alters. The slab track construction will y 5
resulting in the virtual transition rovide additional lateral support at the virtual scissors. Noting that any further design development
being located outside the p e Ppo| exceeds the remit of this study and would be subject
. transition. " .
turnout heel is acceptable. to one of the options being progressed.
\Whilst PRS704 requires parallel trains moves into /
out of all platforms, PRS779 states that Manchester
The complexity of the track Piccadilly shall include 4 dedicated HS2 platforms.
- . The current throat layout enable parallel moves
. layout at the station HS2 Project PRS704 & ) 3 . . .
39 Alignment Approach Throat Layout |, " Opportunity  [across 6 platforms. Clarity on this requirement may Decrease in cost Key Assumption
is defined by the operational PRS779.
requirements enable a shorter track layout to be developed. Noting
d : that any further design development exceeds the
remit of this study and would be subject to one of the
options being progressed.
Less onerous operational requirements at the Leeds
The track layout at the station  |Combined HS2 / NPR operational requirements have fendﬂ?{;;h;?::éogsmﬁnf:‘;f;i::atl:‘ery:tol‘;is th
40 Alignment Approach Throat Layout  |approaches is identical at both  [not been obtained at the time of the submission of this Opportunity d . . ath. Decrease in cost Key Assumption
ends. stud Noting that any further design development exceeds
: V- the remit of this study and would be subject to one of
the options being progressed.
Itis assumed that the limiting
distance between switch toes Increased throat length will lead to greater extent of
and vertical changes in geometry excavation and possibly reduced flexibility in the
m Alignment Approach Throat Layout (20m as defined in Item 25.02 of |Achieving desirable separation would increase the Risk location of the outer scissors. Noting that any further Increase in cost
g PP Y HS2-HS2-RT-STD-000-000001 throats' length. design development exceeds the remit of this study
(P04) - Technical Standard - and would be subject to one of the options being
Track Alignment Design) is progressed.
acceptable.
Reduced distances between S&C and changes in
The limiting distance between vertical geometry will present the opportunity to
switch toes and vertical changes |Item 25.02 of HS2-HS2-RT-STD-000-000001 (P04) - reduce the length of station approach throats,
ingeometry (20m as defined in | Technical Standard - Track Alignment Design states - leading to reduced excavation and greater flexibility
42 Alignment Approach Throat Layout  |Item 25.02 of HS2-HS2-RT-STD- |"In station throat areas on slab track the limiting Opportunity  |in the location of the outer scissors with the Decrease in cost
000-000001 (P04) - Technical distance may be reduced subject to HS2 HoTE consequential benefits to surface disruption. Noting
Standard - Track Alignment approval.” that any further design development exceeds the
Design) can be reduced. remit of this study and would be subject to one of the
options being progressed.
Curving of platforms (min 1000m radius for
operational lengths) may lead to a reduction in the
length of the approach throats. However this would
All platforms are straight and All platforms are required to accommodate 400m require a greater understanding of combined
. parallel. Track horizontal and trains (or 2 x 200m trains arriving from opposite ends). operational requirements than is currently available, .
“ Alignment Approach Throat Layout vertical geometry cannot Their widths are defined by the safe movements of Opportunity and also further development of the station box's Decrease in cost
encroach within the platforms. |passengers and to accommodate structural supports. structural and operational design. Noting that any
further design development exceeds the remit of this
study and would be subject to one of the options
being progressed.
For all footprint / alignment options (8, B1, D),
Construction method for the combining alternate construction methods (mined
throats (mined vs opencut)is  |Time and cost restrictions imposed on this study did versus open cut) at each throat may realise overall
44 Alignment Approach Throat Layout  |identical at both ends for all not allow for myriad i ion options o] project benefits. Noting that any further design Decrease in cost
options considered under this  |to be considered. development exceeds the remit of this study and
study. would be subject to one of the options being
\tis assumed that the current Larger caverns or increase in 5eparatv|on of S&C will
lead to longer throat layouts which, in tumn, could
approach throat track layout . . . - o "
. Offsets to internal cavern walls replicate those within . impact upon construction and operability. Noting .
45 Alignment Approach Throat Layout  |provides adequate space for Risk - Increase in cost
. bored tunnels. that any further design development exceeds the
maintenance access and track .
: remit of this study and would be subject to one of the
side infrastructure. " :
options being progressed.
Increased separation between S&C, or signal sighting
s e o b e sy s
46 Alignment Approach Throat Layout approach throat track layout Detailed signalling design has not been undertaken at Risk construction and operability. Noting that any further Increase in cost

provides adequate space for
signalling requirements.

this stage of design.

design development exceeds the remit of this study
and would be subject to one of the options being




Design Assumptions, Exclusions and Opportunities Potential consequential risk/opportunity Key Assumption
Assumption / Deert q o 5
Ref Discipline Title Assumption Description Basis for Assumption Exclusion / s inJ;ﬁgon CHARER R A DO Risk Category
Opportunity
Reducing the number of platforms to 4 would be
entirely dependent upon an operational assessment
and possible change to ITSS. However, its
Piccadilly Underground Station  |Based on current understanding and interpretation of implementation would realise significant reductions .
4 Alignment Approach Throat Layout requires 6 platforms. ITSS Opportunity in overall footprint sizes for all options. Noting that Decrease in cost
any further design development exceeds the remit of
this study and would be subject to one of the options
being progressed.
Increasing the number of platforms to 8 would
provide future proofing benefits with comparatively
small increases in the overall construction area. This
" y : . . \would be particularly relevant to Option B1; less so
48 Alignment Approach Throat Layout P|ccaf1n|ly Underground Station |Based on current understanding and interpretation of Opportunity  (with Option B; whilst for Option D it would be more Increase in quality
requires 6 platforms. 1TSS " " :
likely to prove prohibitively costly. Noting that any
further design development exceeds the remit of this
study and would be subject to one of the options
being progressed.
There are possible alternative arrangements for
The track layout for the pla}lorms wnhm the underground station, some of
. . \which may realise benefits from a purely track
approach throats is largely Options B & B1 consist of 3 island platforms of equal " "
. N . alignment perspective. However each possible
defined by the arrangement of | width within an open cut box, whereas Option D is a y B . .
49 Alignment Approach Throat Layout y N o . Opportunity  |alternative would need to be considered on its Increase in quality
platforms which are proposed | hybrid with a combination of open cut and mined L y .
. overall project impact. Noting that any further design
under this study for Options B, |platforms. " .
B1&D development exceeds the remit of this study and
: \would be subject to one of the options being
Bringing the alignment to the surface between
Manchester and Node 3 would then need to account
Node 3 is approximately 30m The level (Above Ordnance Datum) of the termination :E;lc I:I\ise:lloraklso': g;zz:g\emaastir;rc‘leli:eodnfarlo.n’:2:\:gremit
50 Alignment Node 3 PP Y is provided in the document P2B-HS2-EN-NOT-M005- Risk ! gat : . 8 Increase in cost Key Assumption
underground at 124m AOD. : following discussion with HS2, and any further design
000001 forming the scope of the sift " :
development exceeds the remit of this study and
\would be subject to one of the options being
The location and bearing of Relocation of Node 3 and/or its gppraach bearing )
e " : - would shorten the northern sections of the route, in
Node 3, provided in document | The alignments, (alignment D in particular), have to articular Alignment D. Noting that any further design
51 Alignment Node 3 P2B-HS2-EN-NOT-MO005-000001,|adopt reverse curves in order to approach Node 3 at Opportunity parti g ) gv vy g Decrease in cost Key Assumption
. 5 . . development exceeds the remit of this study and
is not at the optimum location | the specified bearing. \would be subject to one of the options bein
relative to the station footprints. g P 9
The level of the track at the proposed underground
station (shallow option) together with the rising The design would then need to account for civil
. landscape towards node 3 and limitations of track \works to provide a tunnel portal and consider the
The route alignment between radient render the potential to emerge from the land impacts on the high density housing. Noting that
52 Alignment Manchester north tunnel  |Manchester Piccadilly and Node grad P . y rg Risk impa 5 d Y < gv Increase in cost
3will be wholly underground ground before node 3 impractical. This has been any further design development exceeds the remit of
Y g ; excluded from the design remit following instruction this study and would be subject to one of the options
with HS2. being progressed.
The design would then need to account for civil
The location of any portal north . \works to provide a tunnel portal. Noting that any
53 Alignment North portal of Node 3 is outside the remit of Limits of the work are established in the scope in Risk further design development exceeds the remit of this Increase in cost
. document P2B-HS2-EN-NOT-M005-000001 . :
this study. study and would be subject to one of the options
being
The options for tralq stabling (f required) are to either A track spur together with tunnels and potentiality in
. provide an surface site or an underground facility. The
Any requirement for a dedicated | . y the case of an under ground structure almost a
. limitations on track design together with the dense . .
stabling facility shall be . y separate 'underground station' would be needed
. building occupation of the area make the former . .
54 Alignment Train stabling facility accommodated north of Node 3,|. . . Risk (without the need to accommodate passengers. Increase in cost
y " - impractical whilst the latter would add :
and is outside the remit of this . . Noting that any further design development exceeds
disproportionate costs to the scheme. " " .
study. y " the remit of this study and would be subject to one of
This has been excluded from the design remit following .
. y . the options being progressed.
with HS2.
The track layout would need to account for a double
junction to provide a connection to Sheffield which
A connection to Sheffield from : " - " would need to be located underground, or
the Leeds bound (northern) Excluded from the design remit following instruction alternatively the alignment would need to be brought
55 Alignment Sheffield Connectivity y from HS2 on the premise that that alignments are Risk Y g y d Increase in cost Key Assumption
section of the route has been \wholly underground between Piccadilly and Node 3 to the surface south of Node 3. Noting that any
excluded from this study 4 9 y : further design development exceeds the remit of this
study and would be subject to one of the options
being progressed.
The current complexity of the Leeds end throat may
allow for Sheffield connectivity within the proposed
Station approach. Whilst it would involve more
complex civils work at the Leeds end of the station to
A connection to Sheffield from create an underground double-junction, the
Excluded from the design remit following instruction combined Leeds/Sheffield access may then be
. the Leeds bound (northern) . . . o
56 Alignment Sheffield Connectivity y from HS2 on the premise that that are [o] within, or in close proximity to, the
section of the route has been I :
. \wholly underground between Piccadilly and Node 3. current proposed throat layout. This would be
excluded from this study . . : :
subject to further information relating to NPR's
operational requirements becoming available at a
later date, with the later design development
exceeding the remit of this study and being subject
to one of the options being progressed.
Platforms Platform lengths (currently - . |As defined in HS2-HS2-DS-REP-600-000010 P01 - (HS2 . Platform lengths may be required to increase by up to . .
57 Alignment proposed as 415m) are sufficient . . s Risk e . . Increase in cost Key Assumption
(Lengths) L .~ |NPR Manchester Pic Combined Underground Long List) 50m to accommodate splitting and joining of trains.
for splitting and joining of trains.
Itis assumed that The throat box/cavern may need to increase in size
Platforms implementation of protection  |Although HS2 will be using the outer platforms for to incorporate protection points. Noting that any
58 Alignment (Stabling) points for the stabling of trains |stabling of trains it is still part of the station Risk further design development exceeds the remit of this Increase in cost
9 in stations platform are not infrastructure. study and would be subject to one of the options
required. being
Itis acknowledged that a system handover, if
required to be located between Piccadilly and Node
3, will be above surface. This will require significant
HS2 / NPR System Handover With the northern section of the route being wholly further development of vemcal and hgnzonml
. y . . . alignments for both routes, with cognisance of the . .
59 Alignment System Handover shall be developed of a suitable system Risk 5 : : Increase in cost Key Assumption
. rising topography (circa 1% gradient) to the north of
at later design stages. handover has been excluded from this study. y . y
Piccadilly. Noting that any further design
development exceeds the remit of this study and
\would be subject to one of the options being
Itis assumed that the current
alignment design (based on final The length of station box may increase. Noting that
60 Alignment Transition from Terminal to  |state operations) can be Risk any further design development exceeds the remit of Increase in cost
! Through station adapted to incorporate buffer this study and would be subject to one of the options
stops and stress transitions to being progressed.
function as a terminal station.
The HS2 / NPR system handover
location has not been identified Determination of location of the handover could
61 Rail Systems Traction Power due to track alignment and Handover locations are required to be on an open Exclusion result in an increase in HS2 traction power Increase in cost (e
113 topography constraints and thus |relatively straight and level length of track. infrastructure and the addition of a new ATS Feeder 4 P
has been excluded from the Station at significant cost.
study.
Dwell time of a turnback station
is assumed to be 5 minutes Agreed assumption across the HS2 works and allows Suitable ti ing and
62 Rail Systems  [Rail Operations whereas dwell time of a through |the rail operations to determine the journey timesand |  Assumption N Increase in cost

station is assumed to be 3
minutes.

capacity.

sizing of the station could be affected.




Design Assumptions, Exclusions and Opportunities Potential consequential risk/opportunity Key Assumption
Assumption / L . . .
o 5 R q 2 2 Description of Potential Impacts if the mption i
Ref Discipline Title Assumption Description Basis for Assumption Exclusion / s invallli:io of Potential Impacts if the assumptiol Risk Category
Opportunity
Train Staplmg when NPR services Identification of a suitable train stabling location and " . :
are running is assumed to be . 5 8 Element of capital costs not captured in the design.
. . design is not possible at this level of design and can be . " . .
. required in order to efficiently y . Further work required to define stabling requirements . .
63 Rail Systems Rail Operations assumed to be reasonably consistent between the Exclusion . o . Increase in cost Key Assumption
manage train movements but 3 . and then propose a suitable design in a suitable
baseline and options thus cancelling out as a y
has been excluded from the y " location.
. - differentiator.
baseline and option designs.
Vent Shafts along the route are  |Vent Shaft locations require a specific layout suitable
. assumed to be similar in layout |for the location in order to fit into the surrounding . Significant change in location or layout could affect .
64 Rail Systems Tunnel Ventilation . . . P Assumption Increase in time
and to those in the with minimal to that the headway.
baseline design environment. Each requires a Sift itself.
The CPS design has vertical fans but is going to change Location of the vent shafts, most particularly those
. . through the AP stage to horizontal fans. In order to
" Fan orientation is assumed to be B - N " at the crossover boxes may need to be relocated to .
65 Rail Systems Tunnel Ventilation . ensure there are no ‘showstoppers' in line with the Assumption " . . Increase in time
horizontal. : . alternative locations, affecting track layout and
scope, the horizontal fans were adopted in this study in y
. operational headway parameters.
order to assess the worst case ground footprint.
Itis assumed that NPR rolling
" stock are electric powered and " " : " " Tunnels and shafts could require increased design .
66 Rail Systems Tunnel Ventilation 3 p In order to apply a like for like design to the baseline. Assumption . 5 o d . N g Increase in cost
the design fire is not greater interventions to mitigate any increased fire loading.
than the HS2 design fire load.
Assume NPR rolling stock heat
67 Rail Systems Tunnel Ventilation release rejection and design hre The ventilation system design is based on an agreed Risk This impacts the ventilation capacity in the tunnel Increase in cost
load is no different to HS2 rolling |design fire load. and in the station.
stock specification.
HS2 aerodynamicist has not been engaged to produce
68 Rail Systems Tunnel Ventilation Assume south porous portal aerodynamic "“"’e""‘F‘ for this tur!nel °°’?"9“”"°"' Risk This impacts the length of porous portal. Increase in cost
length remains unchanged. As a consequence project has retained existing length
of porous portal
.A" m!@s{ructure up to th? - |Standard practice to delineate two different rail An alternative approach would lead to a more
identified handover location will . 8 : e . . .
69 Rail Systems General systems at a point where the power and signalling ip and control that Increase in time Key Assumption
be owned and operated by HS2 . : 8
Ltd. systems are independent of each other. \would need further design analysis to prove.
Itis assumed that lhvere will ot Added complexity of breaking the opening sequence
be any phased opening of the Changing this entry into service strategy would alter of Airport ahead of
. Manchester spur i.e. an early the baseline strategy and add further complexity to the " N pv N N 5
70 Rail Systems Construction & Logistics y . N - N Assumption Piccadilly would ultimately delay the entry into Increase in cost Key Assumption
phasing of entry into service for |construction of the scheme with little added benefit . .
. . N . service of the HS2 trains and add complexity to how
Manchester Airport is not compared to the disruption caused. " y
to deliver this partial phase.
NPR is assumed to be completed Strategic programme of the NPR construction '5, ) ) v
. unknown and so assumed to follow the completion of . Greater interface and possible supply chain shortfalls .
71 Rail Systems Construction & Logistics ata point in time after the entry . y Assumption o . . Increase in time
. . the HS2 construction in line with the strategy of the to initiate two major programmes of works in parallel
into service of the HS2 trains. "
NPR Remit 6 works.
Consequences of trying to maintain the Ashley
. The NPR copstructlon would The railhead at Ashiet depot will be decommissioned ) (allhead would require Ilpe shanrjg of Fhe live HS2 o
72 Rail Systems Construction & Logistics require a railhead somewhere y Assumption lines with NPR construction traffic which would Increase in time
. . on completion of the HS2 works. - .
east of Manchester Piccadilly affect progress of the NPR
line.
The eastern throat is assumed to
be built in the initial phase to
allow for installation of the . Increase in service disruption to the HS2 network
. Reasonable space needs to be provided to allow for . " o
. sequential phase of NPR rail . . . \would affect the realised benefits and be a significant . .
73 Rail Systems Construction & Logistics . . construction of the NPR infrastructure without Assumption . Increase in time Key Assumption
systems infrastructure in a . . . reputational issue to close a new railway for long
affecting a live railway adjacent. N . .
manner that does not periods if it has only just opened.
significantly impact the
operation of the HS2 trains.
" Traffic and transport impact on the highway network
: Detailed transport modelling has . . " : " - . p
74 Traffic and trans | Transport impact ! P 9 Not included in the instruction. Exclusion for both operations and construction have been Increase in cost Key Assumption
not been undertaken. "
assessed
Back of House areas have been developed with input
Indicative Back of House and form Tunnel vevntllatlgn engmeers mcludmg space
provisions. While station operations are informed by
Plant requirement has been . y . . . . .
. y . . understanding of baseline design they have not been . Sizing of station may need to increase if additional . .
75 Station Design |Services taken into account as space . o Assumption . increase in cost
. y laid out to the same level of detail given the space is required.
proofing. Detailed design not . . e -
developed at ths stage. programme. Railway operations within the building
) have not been defined and would require detailed brief
in subsequent design stages.
Metrolink requirement has been . "
aui Metrolink requirement has been developed using
safeguarded through space . y .
: Baseline Option design with input from TfGM through
proofing at this stage of design. . .
. 5 design workshops. Whilst track and station are . Sizing of station and track may need to increase if .
76 Traffic and trans | Transport Impact Detail design not developed at |- " " : Assumption . N Increase in cost
y y informed by understanding of baseline design they space is required
this stage. Space proofing o
have not been laid out to the same level of detail given
assumptions has been based
: y the programme.
upon Baseline Option
Forecourt requirement has been
safeguarded through space : Forecourt facility allocation has been developed with
proofing at this stage of design. input from traffic and transport engineers. Space Sizing of forecourt facility may increase if additional
7 Traffic and trans | Transport Impact Detail design not developed at P Po! 9 - 5P Assumption 9 Yy may Increase in cost

this stage. Space proofing
assumptions has been based
upon Baseline Option

provision in baseline design has been developed up
building layout detail.

space is required
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HS2

hybrid Bill design alternatives for HS2
and NPR Underground Options at
Manchester Picccadilly



Sift Appraisal - Summary

of node to node ratings

Location Manchester Piccadilly Station for HS2 and NPR
Purpose of Sift to assess alternative Underground options for integrating HS2 and NPR at Manchester Piccadilly
Sift Level 2
BASELINE
hBD Surface Station for Phase 2b + Option B Option B1 Option D
Options Considered NPR route to Node 3 Combined Underground - deep box station Combined Underground - 'shallow’ box station Combined Underground - hybrid box/mined station

‘A terminus station with on viaduct at surface A through underground station, A through underground station, ‘A through underground station. The reduced station

level. Approach to the station is on viaduct and the main station box is constructed top down with the main station box and approaches are constructed box is constructed top down with diaphragm walls .

includes for grade seperated junction for route diaphragm wall and the approaches are mined top down with diaphragm walls . The Metro station has The approaches and additional outside platforms will

to Manchester Airport High Speed Station and construction. The Metro station remains unaltered been relocated and enlarged, car parking numbers as be constructed using a mining technique. The Metro

route towards Leeds (Node 3) for NPR under the classic station, car parking numbers as per per the Baseline. station has been relocated and enlarged, car parking
the Baseline. numbers as per the Baseline.
Description
RELATIVE RANKING FOR RELATIVE RANKING FOR RELATIVE RANKING FOR
ROUTE DEVELOPMENT ROUTE DEVELOPMENT COMPARISON OF ROUTE DEVELOPMENT COMPARISON OF ROUTE DEVELOPMENT COMPARISON OF

Headings PROCEDURE RATING PROCEDURE RATING UNDERGROUND OPTIONS PROCEDURE RATING UNDERGROUND OPTIONS PROCEDURE RATING UNDERGROUND OPTIONS
Strategic Fit - HS2 Strategic Goals (o} o 3 o 1 o 3
Strategic Fit - Urban Design o W 2 1 o} 3
Construction Feasibility - route (o} 3 3 -- 1
Construction Feasibility - station o 2 1 _ 3
Operation Feasibility - railway operations (o} + ] + [ + 0
Operation Feasibility - station design o o} 0 o} 0 o} 0
Operational Feasibility - passenger & place (o} 3 -- 2 -- 2
Maintenance o 0 == 0 == 0
Stakeholders o + 0 W 0 W 0
Commercial Development (o} -- 2 + 1 -- 3
Commitments N/A N/A 0 N/A 0 N/A 0
Health and/or Safety (o} 2 1 3
Demand - Journey Times o o} 2 o} 2 W 1
Cost - station o 2 1 2
Cost - route o 3 2 1
Cost - total for node to node o 2 1 3
Phasing Opportunities o o} 0 o} 0 o} 0
Schedule and Delivery into Service (o} 3 2 3

HS2 Ltd Preferred Option:

Preferred Option

Reason:

"All combined Underground options are comparitively
worse performing in the majority of categories -
notably for construction feasibility, environment and
health and safety.

IWm\st alignments B, B1, and D all represent a
worsening compared to the baseline option, on
balance the Option B/B1 alignment is considered
[marginally better due to less community and
health impacts, particularly on the Lumb Lane
vent shaft site. However, Option B/B1 generates
worse impacts on land quality and
waste/minerals due to the Barlow Tip vent shaft
s0 in the instance that either alignment be taken
forward, a detailed review of the current
indicative vent shaft location is recommended to
try and remove or reduce the environmental
impacts identified in this sift.

Stakeholder Preferred Option:

Reason:

Notes

1. Guidance for rating

Major worsening on the Comparator Scheme

-- Minor worsening on Comparator Scheme

[e] Neutral / no change to Comparator Scheme

o

Minor improvement on Comparator Scheme

Major improvement on Comparator Scheme

N/A Not applicable

2. Guidance for Strategic Fit — Urban Design SIFT Appraisal Criteria

People

i. Design for the needs of our diverse audience (inclusive design)

ii. Engage with communities over the life of the project

iii. Inspire excellence through creative talent (multi-
dis. teamwork)

Agglomeration: does the design facilitate the social and economic dynamic of the city for its community (at the city scale)?

Place

iv. Design places and spaces that support quality of life (regeneration)
v. Celebrate the local within a coherent national narrative (identity)

vi. Demonstrate commitment to the natural world

Placemaking: does the design enhance/ distract the existing city fabric/ network?

Time

vii. Design to adapt for future generations (future-proofing/ whole-life costs)
viii. Place a premium on the personal time of customers (interchange)
ix. Make the most of the time to design (creative culture)

Design sustainability: is the design flexible to adapt to changing city (economic and environmental) dynamic?

Legacy
What design success looks like:
i. National pride in the system is matched by a sense

of local ownership.

ii. Adds to our (HS2 route/ national/ local) cultural and natural heritage

Does the design create a new civic building/ space that is reflective of Manchester city/ does the city proud?
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18 Appendix E — Stakeholder
Engagement

- Record of engagement
- Opportunities identified by stakeholders

- Comments received from Stakeholders.
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Record of Review

Document

[Piccadilly Underground Station Presentation 29-10-20

Document Date
Source
Revision

29/10/2020

Date of Review

|29/10/2020

These are initial comments based on the presentation and do not necessarily provide an exhaustive list. [JENIBNJlllll reserve the right to raise further comments.

Reviewer Comment [Subject Section number Comment Response Status (Opened /
Ref No. Closed)
001 General Slide 15 of 126 Closed
What speed will the rolling stock be driving to a stop in the station? Is this speed reflective of the |This is the shortest S&C which can be used for main-line moves
achievable speed on the S&C or is the S&C over specified? The Project Requirement under normal operations has a radius of 500m
Specifications can be challenged, and if produces an efficiency, surely this is worth exploring The specified max speed for this turnout is 60kph.
with the client.
|- 002 General Slide 15 of 126 Rather than operational benefits, it looks like more failure (S&C) points have been created, this |HS2 wish to consider the station as operating as a terminal Closed
is due to potentially not requiring as much S&C to support the current ITSS. The layout allows  |station during the period between completion dates (HS2 v
parallel moves to be made, but are parallel moves needed to accommodate the ITSS now the  |NPR). The HS2 requirements are:
operation of the station has changed? Potential design refinement saving? For movements in the same direction (in either direction), it shall
40 be possible an arrival into any platform to be made
1z simultaneously to a departure from another platform for any
/—— combination of points (i.e. Overlaps / End of Authorities to be
clear of relevant point work).
D~ ”E D, z—-The ‘HS2’ end station throat shall have all possible parallel
E moves on a flat layout, that is:
‘(j: .f;[).;J_-PIatform 1 arrivals parallel to Platform 2 departures
s *Platform 2 arrivals parallel to Platform 3 departures
J\——-Platform 3 arrivals parallel to Platform 4 departures
*Platform 4 arrivals parallel to Platform 5 departures, and
*Platform 5 arrivals parallel to Platform 6 departures
|- 003 Crossover Slide 17 of 126 It seems like the perturbation crossover is duplicating the inner crossover functionality. 1.The innermost crossover within the throat enables parallel Closed
Does an underground station make the inner crossover redundant as the perturbation crossover [moves between platforms P1 & P2, and Platforms P2 & P3. It
provides the functionality, if constructed near the station? Are two crossovers needed? Can the |does not allow an incoming train to access the outermost
inner crossover be removed to reduce the S&C space required? platform on the opposite side.
2.The outermost (perturbation) crossover allows an incoming
train to access the outermost platform on the opposite side.
i — carll 3.Asingle crossover does not perform these combined
N functions. The current layout is based on the CP3 (terminating)
w\\ layout. Both HS2 tracks can reach any of the 6 platforms, and
- = parallel moves can be achieved between any pair of platforms
h during normal working. To comply with this the inner and outer
= crossovers are co-dependent.
|- 004 Braking Slide 17 of 126 If they can't come to a stand at 100kph they will approach ata  |Closed
Are trains able to come to a stand from the perturbation crossover at 100kph into the station? - |lower speed. Operational requirements are under review but
ie. 820m & 610m - assuming platform already occupied, while maintaining passenger comfort? (would suggest that the 100kph allows quicker exit from the
station under perturbation.
|- 005 Perturbation Slide 17 of 126 Why is the perturbation area smaller in the mined tunnel than the shallow box? Why can't this  [The crossover in the shallow box spans across a wider track Closed
size be reflected in the shallow box tunnel? It is understood that the perturbation areas are interval (governed by the platform width), than that in the mined
modelled on Old oak common which is significantly larger than what Manchester will require. layout. The crossover in the mined layout is governed more by
the maximum achievable cavern widths, and minimum
achievable main line tunnel spacing.
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006 Stuttgart Station Slide 23 of 126 The Stuttgart station has a smaller footprint than Manchester, but has more S&C as it is 4-track [HS2 Alignment and S&C standards have been used for this Closed
into 8 platforms and longer platforms. Manchester shows 2 tracks into 6 and is longer. Logically, |preliminary analysis.
you would think Manchester's footprint would be smaller. Why is this not the case?
007 Stratford Station Slide 25 of 126 Has the Stratford International Station cost been subject to inflation? - was completed in 2006. |These are headline costs taken from public source information  |Closed
With inflation (£2.5% over 16 years) this increases to £313m. intended to provide a likely scale not an detailed comparison.
008 Mined tunnel Slide 27 of 126 The mined tunnel seems excessively low. could the transfer level be removed along with the This is a potential opportunity with greater understanding of the |Closed
spacing tunnel to make it shallower, or is prohibited? approaching track vertical alignment. This layout, as outlined on
Page 29 requires regular 50m spacing of lifts and escalators
along the platform length. In order to provide cross platform
connections and conform to fire and escape requirements it is
deemed a 'mid-level' transfer concourse is required. An altertive
platform layout, for example with two exit points, (e.g similar to
crossrail layout) would enable deletion of the transfer level. A
Cavern type station construction, as shown in the Appendix,
would also permit this approach.
|- 009 General Slide 27 of 126 Throughout the presentation the PRS layout is mentioned. Its difficult to compare as At this early stage, the spatial requirements defined in the PRS, |Closed
operationally these stations should be designed to have different layouts. The PRS requirements |applied to the hybrid bill design, are being used to enable a like-
should be revisited during the underground station development. E.G. wasn't one of the original |for-like comparison between options. The compliance with both
proposals for the surface station to have 8 platforms? the PRS & the TSS within the context of an underground
HS2/NPR station can be further reviewed at the next stage.
|- 010 Alignment sizing comparison |Slide 33 of 126 It was stated in the last meeting that a preference to move alignment B - away from the city to | The movement of Alignment B can be considered as part of the |Closed
the East, but this hasn't been picked up on. This was stated in email on additional studies to be commenced following the stakeholder
21/09/2020 that reviewed the initial slides, where options to look at tweaking the alignment was |feedback. Discussion ongoing between
put forward. As also raised in the Technical meeting on 29/10/2020, can the Alignment B be TIN/MCC/TfGM/HS2/DfT in relation to investigating alternative
moved to the east to avoid London road and the listed buildings? options to those in the agreed scope.
|- 011 Alignment sizing comparison |Slide 33 of 126 Alignment C was asked to be reviewed in another location in _ review email on The consideration of a new Alignment can be reviewed as part |Closed
21/09/2020 along Store Street. This was followed up in the technical meeting on 29/10/2020 by |of the additional studies to be commenced following the
both . Can this alternative location be looked at, which | believe is a similar stakeholder feedback. Discussion ongoing between
alignment to Store street? TIN/MCC/TfGM/HS2/DfT in relation to investigating alternative
options to those in the agreed scope.
|- 012 Ventilation Slide 35 of 126 The Crossover box summary states that the perturbation crossover ventilation in Manchester The indicative provision and sizing of the ventilation Closed
will be similar in size to the Victoria Road Perturbation box size at Old Oak Common. During an [requirements was provided to give an understanding of the site
excellent presentation on Ventilation on 12/11/2020, it was stated that the requirements for area, buildings, equipment and adjacencies which have been
Manchester would likely be significantly less that the requirements for Old Oak Common. Can  |developed for the Victoria Road Box. The final sizing and
the developed option take this into consideration as the slides don't seem to acknowledge this? [configuration for Manchester will be considered in subsequent
stages, both in size and site placement, as an iterative process
with increased engineering input
013 Ventilation Slide 36 of 126 The slide mentions removal of spoil by canal. This seems quite novel in 2020. Is this realistic for [A variety of spoil removal options have been considered, and we [Closed
the quantity of spoil required to be removed? agree it is not deemed to be practical for all spoil, but could be
used to mitigate some lorry movements.
014 Outline programme Slide 43 of 126 The slide mentions risk of +/- 2 years. Has initial G. | work not been undertaken for piling for the |A ground investigation has not been carried out, and would Closed
original station? Surely this should provide more certainty if you have an idea of the ground reduce risk, however it is not usual to carry one out prior to
conditions? With Manchester being a well built area, the ground conditions should be widely hybrid bill.
available and known so the risk would be low.
|- 015 Outline programme Slide 43 of 126 The slide mentions that changing the current CP3 Hybrid Bill Design will add an additional 3 to 5 The slide illustrates our assessment that the overall construction [Closed
years to the project. Please provide further information on how this has been assessed. Is that [would take a longer to complete that the CP3 design. This also
purely design updates required or / and the additional length of time that the Hybrid Bill process |shows we are moving from a CP3 design at Hybrid Bill to
is required to take through governance? What are the options for mitigating this delay? recommencing early stage design of a new Station proposal.
Our understanding of the programme impacts can be developed
further.
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016 Station Configuration Slide 45 of 126 Preference for Option 1 - Single concourse as this would be preferable for a shallow box at Noted Closed
grade
017 Station Configuration Slide 45 of 126 Preference for Option 1 - Single concourse as this would be preferable for a deep box solution |Noted Closed
018 Station Configuration Slide 45 of 126 Preference for Option 2 - Dual concourse would be preferable for a mined box solution. This is |Noted Closed
due to the larger station being required and providing multiple access points
019 Station Construction Slide 49 of 126 preferred construction solution would be: Noted. Please note shallow box is predicated on the selection of |Closed
1. Shallow Box this approach for the alternative Alignment location C, or shifted
2. Deep Box position of Alignment B
3. Mined Box
This preference is driven by a programme which minimises blight, minimises SRF impact and
final passenger experience. The caveat being that each alignment has it pro's and cons and
would like to see at least one example of each construction methodology taken forward to
the next stage.
|- 020 Alignment A Slide 55 of 126 Alignment A has been moved by designers to avoid clash with Piccadilly Station by 20m. Why  [The adjustment was made to mitigate the risk of undermining the [Closed
Alternative can the station not be constructed where originally positioned? What would the challenge be and |foundations of the classic station and provide sufficient working
how could it be overcome? space for the excavation. The extent of this move can be further
refined as the station configuration is developed and site ground
and constraint impacts further understood. It is anticipated that
any new station construction should be no less than 10m from
existing sensitive local constraints.
021 Alignment A Slide 55 of 126 |- believes that Alignment A has an unacceptable impact on the SRF area. Noted. Closed
Alternative
022 Alignment A Slide 56 of 126 The shallow alignment for option A conflicts with the Rochdale Canal & London Road warehousellt is difficult to see a solution that mitigates the impact on the Closed
Shallow Box quite significantly and enters the Stevenson Square Conservation area. Is there an engineering |buildings affected. Moving buildings is both expensive and time
solution where these listed buildings can avoid being demolished or moved elsewhere? Its consuming but can be considered if felt essential. From
disappointing to see that this option has been discounted without exploring potential engineering |reviewing the options at a strategic level, the engineering
solutions when compared to the additional cost of the deep box and mined solutions. challenges of a constructing a shallow station box and throat
were deemed significant, with the most appropriate response to
Its noted that the Deep box station can be moved to avoid clashing with the canal and listed be a deeper station and mined throat in the alignment location
buildings. Why can't this move be applied to the shallow box options also to see if the moving provided.
the alignment works?
|- 023 Alignment A Slide 57 of 126 The buildings that are noted as being near the works, how will they be protected? The requirements of protection will need to be developed but Closed
Deep Box typically will include settlement monitoring/compensation and
measures to mitigate vibration, noise and dust.
|- 024 Alignment A Slide 58 of 126 There is a potential benefit to the road and Public transport network as after construction, could |Yes absolutely, notwithstanding that some above ground Closed
Deep Box Travis Street, Metrolink and Store Street be put back into use? structures will be required for access, ventilation etc the land
above can be reclaimed/redeveloped.
025 Alignment A Slide 59 of 126 Note 1 states that the Ashton Canal will need re-routing. Is that temporary or permanent? Both options could be viable and will be considered. Closed
Deep Box
026 Alignment A Slide 60 of 126 Can more details be provided on the potential conflict on listed building and vent shafts as the ~ |We will consider the route alignment and vent shaft locations in |Closed
Deep Box listed building comment doesn't seem to tally with the vent shaft locations on slide 61 which more detail at the next stage. Slide 61 highlights some early
show car parks. options however it is noted that there are a number of heritage
buildings on this route. This slide also make suggestions of
suitable sites in proximity to the route, however it is noted that re-
alignment may be required in order to utilise these.
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027 Alignment A Slide 62 of 126 Construction impact - Discussion in the Underground station on 16/11/20 that stated that HS2 | Differences of opinion between HS2 and MCC/TfN/TfGM have |Closed
Deep Box require a formal letter to move the alignment for options B & C. Slide 62 proposes moving been discussed regarding the difference between alignment
alignment A with no formal to the east to avoid conflict with Ashton canal and listed buildings. refinement and alignment change. In this instance, the reference
Why is this acceptable when the designers suggest the move, but not _’? to moving the alignment is considered a refinement rather than a
change.
028 Alignment A Slide 62 of 127 Construction, Cost, Risk Programme - Where is this comment referring too? Existing Piccadilly |This is referring to proposed mined solution to the station throat. |Closed
Deep Box station?
029 Alignment A Slide 62 of 127 Passenger experience - If the only aspect lacking that is making this a yellow rather than a green|The assessments are subjective however in comparison to Closed
Deep Box is the fact they aren't physically linked, surely a transition area between the 2 stations can be option B in which there is no separation this must be a
created. | think this should be green? disbenefit.
030 Alignment A Slide 62 of 127 Local Environment - All options impact Metrolink and buildings, but the majority of these issues |Noted but temporary in the context of building this station is Closed
Deep Box are temporary during construction. Does temporary make this yellow? really a significant timescale. Circa 10 years.
031 Alignment A Slide 63 of 126 In note 1, why do the residential buildings need demolition if the station is mined. Can't the In its current location, the central box structure does impact the |Closed
Mined buildings be worked around? residential building. However, we note that the station box could
be moved to reduce this impact, however this building will still be
in close proximity to a live construction site and may increase
the complexity of work and cause significant local disruption for
remaining residents.
032 Alignment A Slide 64 of 126 Would the closure of Store street and Travis Street be permanent? The rerouting of streets may be possible, or integration of a Closed
Mined ground level street through the station box. This will have to be
explore in subsequent stages
033 Alignment A Slide 64 of 126 Will Metrolink avoid disturbance during construction? That would be the current assessment. Closed
Mined
034 Alignment A Slide 65 of 126 Why are the Canals impacted by a mined solution. Would these not just sit above the station if [The solid black box illustrates a surface structure which would  [Closed
Mined constructed in Bedrock? cut through the canal as shown. This may be able to be avoided
through reconfiguration of the station, subject to further
development, but may increase impacts elsewhere
035 Alignment A Slide 67 of 126 If the mined station is much longer than the deep box station, why is it suggesting the same This slide does not suggest the same perturbation boxes. The |Closed
Mined perturbation boxes? final sizing of the perturbation boxes will be evaluation alongside
further work to throat and approaches. Noted that same sites are
suggested for this construction, which will need to be re-
evaluated as development progresses
036 Alignment A Slide 68 of 126 Should the construction impact also mention the issue with the Canal conflict? Noted, this could be included. Closed
Mined
037 Alignment A Slide 68 of 126 Construction, Cost, Risk Programme - The risk is less, but the construction programme and We have given them equal weighting however the assessment |Closed
Mined cost are more. Should this not be considered amber if risk is less or is more weighting applied to |is subjective.
cost and programme?
038 Alignment A Slide 68 of 126 Passenger experience - If the only aspect lacking that is making this a yellow rather than a green|The assessments are subjective however in comparison to Closed
Mined is the fact they aren't physically linked, surely a transition area between the 2 stations can be option B in which there is no separation this must be a
created. | think this should be green? If dual concourses are provided, is the increased travel disbenefit.
time issue mitigated?
039 Alignment A Slide 68 of 126 Commercial Development - Agreed that this doesn't align with the SRF which is one reason why |Noted Closed
Mined - prefer Alignment B moved towards the east, which is suggested in for Alignment A.
040 Alignment A Slide 68 of 126 Local Environment - Are the canals impacted temporary or permanent? Would moving the It would need to be a permanent diversion - relocation of the Closed
Mined alignment resolve this issue? station would resolve it.
041 Alignment B Slide 70 of 126 This 35m alignment move now makes the footprint clash with London road warehouse. Can an [We believe it is possible to miss the London Warehouse, even [Closed
Alternative alignment avoid both of these? with a shallow box throat. However, this option also impacts
London Road and several listed buildings to the West
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042 Alignment B Slide 71 of 126 Previous comment it has been requested that the station alignment is moved towards the East |Yes this was noted and discussed in the meeting of the Closed
Shallow to avoid London road, London road warehouse & Joshua Hoyle listed buildings. That movement (29/10/2020
combined with a shorter S&C section could make this a viable option that would not require
demolition of listed buildings. Can this be looked into further as a shallow box option to take
forward? - This would probably be the least expensive construction option and provide the
closest link to the existing Piccadilly Station and retaining the majority of the existing footprint.
043 Alignment B Slide 72 of 126 Alignment B deep box would be - 2nd option if the alignment B alteration for a shallow box |Noted Closed
Deep Box is not achievable
044 Alignment B Slide 73 of 126 As the Metrolink is above ground, is there an engineering solution that would allow the Metrolink [It is possible to build a supporting structure parallel to the current [Closed
Deep Box to continue operation? route - transfer use and then work below the suspended 'bridge’
created.
045 Alignment B Slide 74 of 126 What would a proposed solution look like for moving shooters brook? This has not been developed but would involve realignment of  |Closed
Deep Box the culvert.
046 Alignment B Slide 75 of 126 Can more information be provided on the potential location of the vent shaft in note 1? We note this label may be positioned in error, and should relate |Closed
Deep Box to the deep box plan below. Further information can be provided
in due course when the ventilation requirements have been
better developed.
047 Alignment B Slide 76 of 126 Choosing a ventilation site looks to be a difficult choice, which m would want to be |The team understand the sensitivity of the location and Closed
Deep Box involved with in order to find a suitable solution. appearance to the surrounding area, and can be discussed
through further engangement
048 Alignment B Slide 77 of 126 Construction impact - Does this need to include Travis & store street along with ventilation shaft |The description could be more inclusive the main sewer runs Closed
Deep Box issues? down Travis street and location of ventilation shafts is common
to all options.
049 Alignment B Slide 77 of 126 Construction, Cost, Risk Programme - Where is this comment referring too? Existing Piccadilly |This refers to the caverns created for the station throat and Closed
Deep Box station? approaches.
050 Alignment B Slide 77 of 126 Passenger Experience - Should this be a yellow considering the depth required to travel to Passenger experience has been considered in a subjective way |Closed
Deep Box access the train from a time perspective? simply against the other options. We note the increased depth
(~8m compared to the shallow box) however this is not thought
to be significant when compared to other impact
051 Alignment B Slide 77 of 126 Local Environment - Is impact on Metrolink more a construction impact rather than local It is feasible to maintain Metrolink during construction the impact |Closed
Deep Box environment? Can Metrolink remain open during construction with a clever engineering solution?|has been categorised in accordance with the general
environmental impact nent headings.
052 Alignment B Slide 78 of 126 How much will the SRF area be impacted by the mined solution as the footprint looks wider? Please refer to Slide 81 which details these impacts. Due to the |Closed
Mined increased width of the mined station ground level boxes, there is
thought to be greater impact than a box station in this alignment
053 Alignment B Slide 79 of 126 If the central fire reservation is moved, will Metrolink still require re-routing? This is the intention of moving the box. Closed
Mined
054 Alignment B This option impacts the SRF area, which doesn't fit with the - vision for the area. Noted Closed
Mined Slide 81 of 126
055 Alignment B Slide 83 of 126 Should the construction impact also mention the issue with the Canal conflict? There isn't a conflict with this solution as mining will be carried  |Closed
Mined out below the canal.
056 Alignment B Slide 83 of 126 Construction, Cost, Risk Programme - The risk is less, but the construction programme and On balance the engineering disciplines considered this be, Closed
Mined cost are more. Should this not be considered amber if risk is less or is more weighting applied to |subjectively, a red evaluation when considered against the other
cost and programme? options
057 Alignment B Slide 83 of 126 Passenger experience - If dual concourses are provided, is the increased travel time issue This would need to be developed during more detailed Closed
Mined mitigated? consideration.
058 If the solution is mined, does it matter where the alignment is? The station shift in this alignment primarily is in relation to a box |Closed
station, where we are ensuring the station box is not positioned
over existing classic rail tracks. The mined station has greater
Alignment C flexibility, and its location will be refined in the next stage
Alternative Slide 85 of 126
059 Alignment C To avoid huge disruption, it appears only a mined solution would be practical, is this the case? |[lt certainly offers opportunities for minimising surface impact Closed
Alternative Slide 85 of 126 during construction.
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060 Alignment C Alignment C along store street would be good to see if this works better as a solution? Noted at the meeting of the 29/10/2020 Closed
Alternative Slide 85 of 126
061 Alignment C An alternative alignment could work with linking the HS2 station with the classic station. Noted at the meeting of the 29/10/2020 Closed
Deep Box Slide 92 of 126
062 Alignment C This alignment would have a big impact on the SRF area, which would be unacceptable to -]Noted Closed
Deep Box Slide 96 of 126
063 Note all alignment selections for the construction methodology, but would like to see a Shallow |Noted at the meeting of the 29/10/2020 Closed
Alignment C box proposal developed for Alignment B & Alignment C moved closer to Store Street.
Deep Box Slide 100 of 126
064 1km seems excessive in length when compared to similar construction examples provide - i.e. |Noted Closed
Stuttgart which is has more platforms, which are longer and more S&C requirements. The
shallow box needs work to reduce the S&C size to allow the station to work. The shallow station
could also benefit from moving East as proposed in Alignment A's deep box solution.
Decision Point 1 Slide 101 of 126
065 Agree with the construction methodology assessment, but should include shallow and deep box [Noted. A shallow box has been demonstrated to not be viable, in [Closed
selections. the alignment station location provided. However, opportunities
to reduce the depth of the box will be explored, as well as
opportunities to reduce overall excavation (e.g hybrid approach)
Decision Point 1 Slide 101 of 126
066 Alignment A Metrolink is shown retaining its current layout. Can this be maintained through construction? Yes although works will be required to integrate this. Closed
Box station Slide 103 of 126
067 Alignment A Like the idea of the concourse being provided closer to the city. Noted Closed
Box station Slide 103 of 126
068 Will the Multimodal hub suffer from the same issues that are currently being experienced with There is increased flexibility with the station below ground to Closed
Alignment B the design as the space allocated looks similar to the surface station proposal? utilise space around the eastern station entrance, including
Box station Slide 105 of 126 under the area denoted as car park.
069 Alignment B The boulevard should remain as part of this option as a key part of the SRF design. Traffic and |Noted Closed
Box station Slide 105 of 126 Metrolink should be minimised as this should be pedestrianised.
070 Wouldn't like to see this station any deeper than 25m to create a good passenger experience Noted Closed
Alignment C Slide 106 of 126 and natural light for the station platforms.
071 The mined station doesn't create as much opportunity as envisaged as all the other elements -  |Noted Closed
back of house and car park etc take up the majority of the development and scythe through the
Alignment C Slide 106 of 126 SRF area which oppose.
072 (HS2 with terminating & de- |Slide 111 /112 /113 |Retaining as much S&C as possible with the inner terminating platforms for HS2 would be Noted Closed
coupling) of 126 preferable as it creates options to deal with perturbation of HS2 & NPR.
073 Preferred option of construction order: Noted Closed
1. 70m width
2. 85m width
3. 110m width
4. 150m width
Hybrid & Caverned Approach [Slide 115 of 126 Shallower the better
074 Hybrid box Slide 116 of 126 This solution would be good to reduce the impact on the SRF are for Alignments A & B. Noted Closed
075 Cavern Station Slide 121 of 126 The caverned station would be the preferred mined solution for Alignment C. Noted Closed
076 Different orientations and movements to optimise the alignments are welcomed. We'd like to Noted Closed
see alignment B moved bore towards the highways as the although this would cause disruption
in the short term, this could lead to a better solution for Manchester Piccadilly regarding
Station orientation Slide 125 of 127 Alignment B and a Shallow box.
077 Please provide further information on the opportunities and technical implications for oversite In theory any building can be constructed above the Closed
development for each of the construction methodologies underground station but the requirements would need to be
Oversite development N/A developed and agreed with HS2/GM Partners.
078 The assessment of the options needs to include the wider impact and benefits, including This will be developed in further detail over the course of Closed
Impact/benefits N/A temporary & permanent land take, economic development and job potential subsequent stages by all parties
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079

Selected options

N/a

|- are happy that the construction methods selected in the meeting for each alignment are
taken forward:

Alignment A - Deep Box

Alignment B - Shallow & Deep Box

Alignment C - Mined & Deep Box

HS2 need to look at variations of Alignment B (moving the alignment east to avoid listed
buildings) and to design a shallow box, on a revised alignment C between Store street & Ducie
street.

Noted

Closed

080

Access to underground S&C

General

Reference is made in the minutes for the Workshop held on 29/10/2020 (Item 1.8) to there being
a need for ancillary buildings to be positioned over the underground S&C to provide access. This
appears to mean that one or more buildings and access shafts will be required above the station
approach fans, which would be difficult to accommodate in the options where one or more of the
fans are positioned under numerous existing buildings, many of which are listed. Please clarify
this requirement.

There are the requirement for additional surface buildings which
have been identified in the presentation, and will be developed
further at subsequent stages and with opportunity for
stakeholder input.

Closed

081

Alignment at approaches to
HS2/NP underground station.

Slide 36 of 126

Please advise whether or not there is scope to introduce horizontal curvature into the track
alignments in the areas between the station throats and the crossover boxes to potentially assist
in positioning the crossover box ventilation shafts within appropriate locations, particularly within
the city centre.

This would prove difficult as the horizontal layout is optimised in
terms of allowable curves. It could be considered.

Closed

082

Modification to Alignment A

Slide 62 of 126

Reference is made to the deep box being moved to the east to avoid conflict with the canal and
the listed former warehouse building. This modification is supported.

Noted

Closed

11|

083

Modification to Alignment B

Slide 71 of 126

The minutes for the Workshop held on 29/10/2020 include an action on MWJV to (Item 1.14) to
test shifting Alignment B to the south and east to enable progression of either a deep or shallow
box option. This presumably involves the station being moved such that the west end of the
west approach fan (hatched in red in the slide) is positioned below Gateway House. Whilst this
enables the shallow box option to be progressed, it moved the station centre point a significant
distance to the east and farther from the city centre. Presumably this alternative position is to be
considered for the shallow box option alone, with the current position progressed for the deep
box. If not, we seem to be losing a potentially good option (i.e. deep box option with station
centre positioned as close as practicable to the city centre). The preference is for the deep box
option to be positioned as far to the west as practicable. In addition, should this approach also
be taken for Alignment A?

Discussion ongoing between TfN/MCC/TfGM/HS2/DfT in
relation to investigating alternative options to those in the agreed
scope. It is correct to note that any shift of Alignment B (to the
east) would be with the aim of enabling a shallow box
methodology. For Alignment B in the agreed scope, a deep box
would be progressed. Regarding Alignment A, there has been
agreement in all meetings following the 29/10/20 that a deep box
methodoloy for Alignment A, in its agreed position, is to be
progressed.

Closed

084

Modification to Alignment C

Slide 93 of 126

The fully mined option for Alignment C is positioned such that the vertical access cores conflict
with Metrolink and potentially one or more listed buildings. If this option is progressed,
consideration should be given to moving the alignment to the east to avoid conflicting with
Metrolink. However, current view is that this position for Alignment C should be paused
and the alternative alignment proposed further to the west (understood to be named Alignment
D) should be progressed. - has provided HS2 Ltd with a sketch detailing the proposed
position for this alternative alignment (see email from _ to ﬂ on

6/11/2020 @ 11:20) as agreed at the workshop.

Noted

Closed

085

Pedestrian connection
between HS2 Station and
existing railway station.

Slide 105 of 126 (and
others).

There appears to be scope to provide underground pedestrian connections between the
proposed HS2 mid-level transfer concourses and the existing railway station for this and the
other alignment options. This should improve the passenger experience. Please consider such
connections as part of further design development.

Noted

Closed

086

Metrolink

Slide 105 of 126 (and
others).

This option shows the Metrolink tracks being diverted to the north side of the HS2 station. There
is a need to develop proposals for the modified Metrolink infrastructure (for this and the other
options), including provision of a new larger tram stop needed to increase capacity (in part due
to demand created by HS2 and NPR). It may be preferable to position the new tram stop in the
area between the existing railway station and proposed HS2 station for this option to improve
integration.

The high level strategic impact on Metrolink will be considered at
the next stage.

Closed

087

I

Servicing of Network Rail
station.

Slide 105 of 126 (and
others).

Please confirm whether or not consideration has been given to servicing requirements for the
Network Rail station.

Not at this stage.

Closed
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As a baseline configuration, we have proposed that both
Does a deeper mined box need to have fully mined mined throats require a deeper box. However, dependant on
- Slide 12 approaches? Presumable a deep mined box could have a box local ground conditions, (i.e sufficient cover from ground
throat on one side for example (depending on ground level to top of tunnel crown) it may be possible to combine a
levels/conditions). shallow or deep station box with either throat being
001 mined/box)
I would like to see more details of the S&C layout on the
- Slide 14 approach to the station. Could alternative layouts be Planned as a stakeholder workshop.
considered to reduce the overall length of the box?
002
There appears to be an opportunity to reduce the
length/width of the approach box by adopting a different " o
[ ] Slides 14,15 & 16 |Platform layout (2 islands + 2 flanking platforms). It is noted There are opportunities for optimisation dependant upon
this would slightly increase the width of the platform box operational requirements into the next phase of work.
however there still appears to be an opportunity to reduce
003 the width/length of the approach box
HS2 wish to consider the station as operating as a terminal
station during the period between completion dates (HS2 v
NPR). The HS2 requirements are:
For movements in the same direction (in either
direction), it shall be possible an arrival into any platform
(See Comment 1) The current layout gives a lot of parallel to be made simultaneously to a departure from another
move opportunities. Given the majority of services could be platform for any combination of points (i.e. Overlaps /
H Slide 14 continuing through the station do we need this much End of Authorities to be clear of relevant point work).
flexibility? Could we look to rationalise the S&C to reduce the *The ‘HS2' end station throat shall have all possible
total length of the box with fewer parallel move parallel moves on a flat layout, that is:
opportunities? Platform 1 arrivals parallel to Platform 2 departures
*Platform 2 arrivals parallel to Platform 3 departures
*Platform 3 arrivals parallel to Platform 4 departures
*Platform 4 arrivals parallel to Platform 5 departures,
and
*Platform 5 arrivals parallel to Platform 6 departures
004
Has any analysis been undertaken to confirm if the layout is
- Slide 14 needed to accommdoate the I.TSS or has itsimply been Please see response to item No 4
adopted from the surface station (which operates
005 differently)?
Minor point, do the end of the platforms (beyond the
- Slide 14 operational length) and the decoupling zone have to be This needs to be reviewed against the requirements but may
straight? Seems to be an opportunity to refine the layout to be an opportunity for refinement.
006 make the approaches slightly narrower.
\Would the station perform better if the outer platforms had Station performance, i.e operational throughput must be
. the higher speeds as they will have through services and balanced with other aspects of the station layout &
|| Slides 14,15 & 17 ; ! ; L
shorter trains? Consider amending the layout so slow speeds configuration and placement of platforms and other key
007 for terminating platforms. functions.
Slide 14 It would be helpful if l.<ey features such as stairs or lfts were Noted, this can be considered for future presentations
008 labelled or a key provided
Whatis Fhe tunr.19| separation on the appoaches.(partlcularly There is very limited information on ground conditions at this
as we might be in bedrock)? Are there opportunities to reduce . N -
. - . stage. The design assumes a nominal one times tunnel
. the length of the station throat by bringing the lines closer ) . . "
. Slide 14 L N . diameter seperation. Other alternatives are possible but at
together at this point? Could we consider alternatives such as . . . y
N . . this stage we are applying reasonable best practice solutions
single bore twin track tunnel here (with a deeper box to .
. for the purpose of comparison.
009 maintain tunnel cover)?
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\Would having three twin track tunnels (and 2 island Yes there may be the potential for efficiencies to be gained in
. Slide 16 platforms) make this layout more efficient? Could a hybrid the layout. The design has adopted the 3 island solution to
option with partial box also help to make this design more provide the most efficient station box width and being
efficient? directly comparable with the current hybrid bill design.
010
. Slide 16 & 29 It would be helpful if an outline or some indication of where Noted, this can be reviewed as the design progresses for
surface access would be needed were provided future presentations
011
Is there any guidance on the maximum/minimum Not that we are aware of. The placing of the perturbation box
dist § the station for th rturbation / from a track perspective needs to be on a straight and level
- Slide 18 s a.nce. rom the sta lon,) orthe pet .ur. ation piece of track. The further the ventilation is placed the more
ventllatlor_1 crossov.er box? Or would it simply be effect dificult it becomes to design a means of preventing over
012 on speed/jounrey time? Joressure into the station.
We would not support providing capacity for 8tph on either
approach to the station. The minimum we would accept is
ide tph noting in some scenarios for an We cou e to be used for this study is as per the agreed scope
Slide 20 12tph noting i ios for NPR and HS2 d The ITSS to be used for this study is as per the agreed scop:
have up to 14tph on the London side to maximise utilisation
013 of the Manchester tunnel
Presumably there is a degree of flexibility with the layout to The layout is intended to show an approximate minimum
] Slide 20 suit site constraints? It would be useful to understand what area that would be required, and key adjacencies ofbuildings
one of these sites could look like in Mancheste for one of the and equipment. These sites will need to be configured to suit
014 city centre tunnel options. local requirements and a degree of flexibility required.
Please can you clarify what the £1.3bn cost covers. Is that the
full cost of the station or just one of the main construction . . .
. . . \We can provide clarity on where the costs have come from in
. Slide 22 contracts? To make a fair comparison we would need to 2 future meetin
understand the total cost for similar infrastructure (including 9
015 approach crossover boses etc).
This layout, as outlined on Page 29 requires regularly 50m
spacing of lifts and escalators along the platform length. In
Is the mid-level transfer concourse needed? Does it need to order to provide cross platform connections and conform to
. . . . fire and escape requirements it is deemed a 'mid-level'
. Slide 27 be so deep? This seems quite conservative. What approach . N . .
have Crossrail used for their deeper stations? transfer concourse is required. Crossrail does not have a mid
P level transfer concourse as the central stations have only 2
platforms, from which passengers can travel directly to ticket
016 halls via an escalator, as highlighted on Page 32
The layout of the station would need to consider the location . y . .
A " o This design considers 6 platforms for HS2/NPR. The high
. of the four Metrlolink platforms, this is likely to have a o . . N
- Slide 45-48 o level strategic impact on Metrolink will be considered at the
signfiicant effect on the layout and would need to be next stage.
017 considered in more detail at the next stage of development ge-
leen. box construction would require t.he site to be cleared, The integration of surface structures into the urban
what impact would the concourse/station access have on the ) : .
B . o reconstruction of the area is something to be addressed at a
. choice of option at the current stage? We would expect in this y . L
- Slide 46 & 47 . . more detailed stage. Surface ticket halls and ventilation/plant
case the surface access would be incorporated into the " . N .
N and equipment requirements can be integrated into the base
oversite development proposals and access would be .
018 . . . N of OSD proposals, subject to further study.
identified to suit the station. _
It would be useful however if any key access requirements
. Slide 46 & 47 sych as vgntllatlon or.malntenar?ce W.hICh are.llkely tobe Noted for future presentations
fixed in size and location by engineering requirements were
019 identified.
Is the intention with this proposal that passenger circulation In this mined layout it is intended for circulation (i.e cross
- Slide 48 would be at ground level? Could a shallow subterrenean station movement) to be at ground level. This layout shows
concourse be provided with localised lower levels providing an indicative lower level concourse that permits passenger
020 access to the platforms to reduce the amount of excavation? circulation, accessed from two local ground level ticket halls.
What is the basis for 20m clearance? If bedrock is expected A 20m clearance is indicative and intended to provide a clear
around 8-10m below ground level do we need this much seperation between the viaduct and an HS2 station wall.
. Slide 55 clearance? Also the structure north of the station is a metallic Further refinements can be reviewed in the context of other
deck and the HS2 surface station is located much closer to it local constraints when developed to further detail at the next
021 than is beina suaaested here |stace
What is the distance between the existing station and the
- Slide 55 proposed underground station at the western end? The Horizontally it is approximately 80m.
022 interchange distance is not desirable
It appears minor changes to the position/orientation of the The station alignment provided by HS2 sits tl.ght het\.cveen the
. 5 . ) Crusader Works and London Warehouse. While rotating the
station could avoid the need to demolish the Grde Il listed .
. - . station north may allow the London Warehouse to be
- Slide 56/57 London Warehouse building. It is noted that a shallow box . .
. . P avoided, this would roatate the Eastern throat south and
would not be able to avoid all the the listed buildings in the N Lo . - .
area impact on the classic rail station. In addition, as you note, this
023 i would not remove all impacts.
Clash with current development proposals noted however
- Side 60 there are also opportunities for oversite development and the Noted and agreed, the extent of OSD can be considered
land between the two stations could be released for further at the next stage
024 development
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See comments for Slide 55. We would like to see further
consideration of the positioning of the station. For example,
moving the station approximately 100m to the east could Noted. The station may need to be moved approx. 200m east
- Slides 70871 avoid many of the impacts north and west of London Road. to realise these benefits. Discussion ongoing between
Combined with rationalisation of the S&C layout this could TfN/MCC/TfGM/HS2/DFT in relation to investigating
reduce overall impacts. It is noted that relocating the station alternative options to those in the agreed scope.
eastwards is likely to affect the Mancunian Way / Pin Mill
025 Brow junction.
Could a hybrid option considering an initial open cut in the
Slides 70871 space between the station and London Road with mined Noted and this will be considered in the context of our
caverns to the north-west be considered? This could lead to a response to Item 25.
026 more optimal solution.
. | agree that the impacts for a surface option on Alignment C
027 Slides 86, 87 & 93 would be unacceptable and this option can be discontinued. Noted
We agree with Il proposal to consider an alternative
Alignment C with the station located further to the north and
west between Ducie Street and Store Street. This could be Noted and this will be considered in the context of our
. Slides 86,87 & 93 |either a deep box or mined. We also suggest the new station response to Item 25
could partially pass under the existing station (but west of the P :
the existing buffer stops) to reduce the risk of clashing with
028 foundations for the buildings at Piccadilly Place.
The following options are preferred to be taken forward:
*Option A - Deep Box
- Slide 100 «Option B - Box (either shallow or deep TBC) Noted
*Option C - Relocate to Store Street/Ducie Street area and
029 consider whether box or mined would be most suitable.
Slide 103 How would this option accommodate the larger Metrolink The high level strategic impact on Metrolink will be
030 station and wider ]Il Metrolink proposals? considered at the next stage.
How would the eastern access fit in the wider redevelopment . . .
" proposals? Would this be better located further west and Focatlon of ticket h?”,s and cz.)ncourses at grade and their
Slide 103 closer to the eastern corner of the existing station to improve intermodal connectivity and integration with local areas and
031 integration between the stations? OSD is to be considered at the next stage
Could the eastern approach to the station be box The proposal to be taken forward for Alignment A was
B [Sice 103 i o5 POTSIUCton? The ar bk et could thenbe partialy Fonino 0 b evowsd and miorchanges to s
underground above the rail lines (with allowances for rail N N o .
maintenance access) construction methodology can be considered alongside the
032 } benefits it mav brina.
Does the Metrolink need to be located the north? Could it be
located between the two station or partially above the . . . .
. . . - The high level strategic impact on Metrolink will be
. Slide 105 HS2/NPR station? Having the Metrolink line so far north consi(ligered‘;t the negi slta pe et
would result in relatively long interchange for Metrolink ge-
033 passenaers from the existing rail station
We would like to see if partial or full approach box to the west
of the platforms considered further using the Gateway House L . .
- Slide 105 area but avoiding the London Warehouse building. The box Noted and this will be considered in the context of our
. - = response to [tem 25.
would end at London Road to avoid major demolitions to the
034 north west.
Is there an opportunity to slightly reorientate the station such
that the western end of the station is slightly closer to the
existing station and the eastern end of station is further Noted and the final location and configuration can be
. Slide 105 away. If we could tweak the bearing to avoid the Great reviewed alongside the outcome of the additional study for
Ancoats Street/Mancunian Way/Pin Mill Brow junction that Alignment B shallow box proposal.
could make construction simpler (but noting this would
035 require the River Medlock to be diverted further).
'We would need to understand potential options for the . . . .
- Slide 105 perturbation crossOver box west of the station for this option ;Ii-:eel dir;W':g naelii;?sbr?(r;(;efzsrefixrzx‘fgst;rizzz‘:\vsmIS
036 as this might affect the position/orientation of the station yimp p .
It would be helpful to see how passengers could interchange
" between the existing station and the proposed station. Could . . . .
. Slide 106 the cross-section have the current railway station platform This aspect will be considered at a more detailed stage.
037 level added for information?
It would be helpful to see how passengers could interchange
- Slide 106 between the existing station and the proposed station. Could Duplicate of the above.
the cross-section have the current railway station platform P :
038 level added for information?
No comments on this design as we would like to consider an
. Slide 107 alternative position for the station in the Store Street / Ducie Noted
039 Street area.
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Decision point 1is intended to select four station options to
Will there be an opportunity at some point to consider the take forward to the SIFT process. Hybrid options and Cavern
. Appendix A General |hybrid options identified to see if those would have benefits approach are considered as part of the Box & Mined Station
over the basic concepts considered so far? solutions respectively and will be considered at the next
040 Jstace. . - — -
R Three island platforms provides the most efficient station box
There are several alternative arrangements we could ) .
. ) . . to meet the brief requirement of 6 platform faces as per the
. Slide 111 consider. Suggest we also consider a two island platform o N )
N current hybrid bill design. Further review of the TSS may be
041 arrangement to see if that would have any advantages. . .
required as the project develops
. It would also be worth ensuring the layout gives priority to
Slide 111 . o . Noted
042 - ! through services rather than terminating services
The PRS denotes it is preferable for platforms to be straight,
- Slide 112 Does the decoupling zone allowed at the end of the platforms| however there is guidance on the amount of curvature that is
need to be straight? permissable. However at this early stage we have started with|
043 |the optimal station solution
044
045
046
047
048
049
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/ Table Number Comments classification
1 Slide 6 - What are the green letters A, B and C referring t0? ||

Itis not clear why the 'Alternative Alignment D' has been moved 70m towards

the north-east, causing a direct impact on Great Ancoats Street. The 20m move

towards the south-east is understandable to avoid the London Warehouse

2 Slide 11 - building. |

Slides 11, 12, 13,
15,16,17& 18

Has the risk associated with potential deep foundations / underground car park
levels under Piccadilly Place (immediately west of Piccadilly station) been
considered? May we need to consider a slightly different orientation to avoid
possible underground obstacles?

Slide 12

Similar to Comment 2 - why is the station moved 40m to the north-east for the
alternative alignment? It appears the solution is trying to avoid Gateway House
and the NR station access from Ducie Street and the associated level
difference? Is this necessary?

Slide 13

Similar to Comment 2 - why is the station box so far north-east that it affects
Great Ancoats Street?

Slide 13

Would the depth of the hybrid solution be similar to the '‘Deep box' option?
What is the overal width of this option?

Slide 14

Agree the shallow box option is not viable for this alignment

Slide 14

Related to previous comments, why do the two ‘deep box' options need to be
constructed under Great Ancoats Street? Why can’t the station box be slightly
further south-west?

Slide 14

Whilst agree that a hybrid option has more flexibility due to narrower
footprint, would construction be more complex trying to tunnel and excavate a
deep box in close proximity?

10

Slide 15

Presumably the three access boxes do not need to be located at the ends and
middle of the platforms and there would be some scope to position them to
avoid surface obstacles?

11

Slide 15 /16

Has the option of moving the station slightly further to the south-west been
considered such that the southern access box would be located on the current
site of Gateway House / NR Access?

12

Slide 16

Could the northern box be moved further south to avoid the impact on Great
Ancoats Street?

13

Slide 15/16/17

There is a tall development (Oxygen Manchester) currently being constructed
in the parcel of land bounded by Store Street, Great Ancoats Street and
Millbank Street. There would appear to be an impact on this development
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14

Slide 17

Could an option be considered on a slightly different bearing such that the
southern end is as shown on Slide 17 but the northern end is moved further
west to avoid the 'Oxygen Manchester' development?

15

Slide 17

Please comment on the risk of tunnelling under Piccadilly as this was one of the|
reasons ‘Alignment C' was discounted. Presumably the risk is lower as there are
fewer tunnels directly under the NR viaduct and the tunnels are predominantly
located under the station concourse / buffer stops? Could this principle be
applied to the ‘deep box' option?

16

Slide 17

How does the impact on the viaduct compare to the proposed impact
associated with the current surface station design?

17

Slide 18

This slide needs further explanation. How is the section between the two
surface access boxes constructed? Is the intention this will be mined? In this
case how are the previous concerns about spacing of mined tunnel caverns
addressed? A cross-section would be helpful here

18

Slide 18

Presumably the two boxes could be larger to minimise the extent of mined
construction?

19

Slide 18

See previous comment about slightly reorientating the station to move the
southern end further east and the northern end further west. This could avoid
deep foundations at Piccadilly Place and the new 'Oxygen Manchester
development

20

Slide 19

Agree the first three options can be discounted however a hybrid of the fourth
option and the 'deep box' option seems to be a better overall solution. This
could also be combined with a slight reorientation of the station to further
reduce the impacts

21

Slide 20

See comment above. Agree a deep box is probably the best solution for this
alignment option. However there are several opportunities to refine this design
to optimise such as slightly reorientating the station and considering splitting
the sub-surface box into two smaller boxes with a short mined section between
them. What refinement opportunities are there?

22

Slide 21

Has there been any consideration of a reduced footprint for the station throat
(proposal was attached to the track alignment presentation comments)?
Potentially, if the station throat could be reduced in length by 50m, there could
be a significant difference in the performance of this option

23

Slide 22

Several of the impacts identified would also apply to the surface station option
(e.g. loss of the NR access Ramp, demolition of the multi-storey car park and
impacts on the road network around Pin Mill Brow / Mancunian Way)

24

Slide 22

It is worth noting any impacts on the road network would only be during
construction and could potentially be mitigated through phasing / temporary
diversion

25

Slide 22

The risk associated with the River Medlock is noted and would probably apply
to any underground station option on this orientiation

26

Slide 22

It appears a hybrid option of the two shallow boxes and the ‘deep box' option
may be the optimal solution for this alignment. What opportunity is there for
option refinement in the current development and timescales?

27

Slide 25

There may be opportunity to reduce the depth of the box or increase the
tunnel cover if the station approaches were slightly inclined. This would also
have performance benefits. This should be considered during any option
refinement

28

Slide 25

What is the level of the existing station platforms/concourse? It would be
useful to add for reference

29

Slide 26

See comment 25, agree we should consider hybrid options. There may be
opportunity here to use the space between the platform box and London Road
/ Store Street to have part of the station throat in the box to reduce the
length/complexity of the mined approach

30

Slide 26

Given the shallow clearance, has the vertical alignment of the track been
considered (i.e. putting the station throat on an incline to increase cover)?
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Why are the approach tracks limited to 0.2% gradient? | can understand the
platforms being limited to this value given current Group standards but why

31 Slide 26 can't steeper gradients be applied on the approaches?
Agree with assessment that a ‘deep box' is likely to be the better option for
Alignment D and that hybrid options and further refinement should be
32 Slide 27 considered to reduce impacts / risk / complexity
From the work undertaken it appears the optimal solution for ‘Alignment B' is
likely to be a hybrid of the three options considered (the two shallow box
locations and the ‘deep box'). What opportunity is there for optimising the
33 Slide 27 proposal considering hybrid options?
The final decision should be taken in the management meeting but a
34 Slide 27 recommendation can be made from the technical workshops
35
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[04/03/21 - 29/03/21

These are initial comments based on the presentation and do not necessarily provide an exhaustive list. [Nl reserve the right to raise further comments.

Reviewer Comment Ref [Subject Section number Comment Response Status (Opened /

No. Closed

Track Alignments

001 Alignments B Track Alignments Please explain the meaning of the shaded areas shown on this slide and how they have These were indicative alignments based on the shortest distances between nodes which
and D Presentation - Slide |been defined. would be possible when taking into account the bearing and location of the Airport
Early 20of 16 Station, Piccadilly Station and Node 3 approach. The shaded areas are a 1km wide
Assumptions deviation from those routes to inform early planning and environmental discussions. The

routes have been further developed to take account of possible vent shaft locations and
train deceleration profiles during later design iterations.

002 Alignments B, |Track Alignments Please clarify the critical factor(s) in defining the 3.3 km maximum spacing. The HS2 technical standard shafts states intermediate shafts shall be provided at regular
Bland D Presentation - Slide distances typically (2-3km) for fire and life safety provisions. The 3.3 km maximum
Tunnel 4 of 16 spacing relates to the acceptability of the intervention distance for fire fighters in the UK.
Ventilation
Shafts

003 Alignments B, |Track Alignments Please clarify the basis for the assumption that the maximum distance between the Piccadilly |If Operations can please provide a response
Bland D Presentation - Slide |Underground Station throat ventilation shaft and the following tunnel ventilation shaft is 3 km.

Tunnel 4 of 16 Could this distance be increased to the 3.3 km value if necessary?
Ventilation
Shafts

004 Alignments B Track Alignments It appears that the length of Alignments B and B1 at the south approach to the station could |The alignments remain indicative, as do the vent shaft locations. However, the circuitous
and D Presentation - Slide |potentially be shortened if additional tunnel shaft locations were identified. Please confirm route adopted by Alignments B/B1 to the south of the station is necessary due to the
Common 50f 16 whether or not this was considered. speed profile of the trains. During later development, this speed profile has been
Ventilation developed further. The number and spacing of vent shafts is largely driven by operational
Shafts headway requirements and fire safety regulations.

005 Alignments B Track Alignments Please confirm the distance between the ventilation shafts at the south approach to the At the stage of design development which these slides represented, the southern route
and B1 Presentation - Slide |station for Alignment B1 if an additional shaft is not provided. Is this 3.3 km? alignments for B & D converged through common (indicative) vent shaft locations .
Ventilation 6 of 16 However later design development has taken into account the deceleration profile of
Shafts trains and renders this approach less feasible. As the designs no longer adopt the routes
Dissimilarities shown the query is not as relevant. however, from an OPS perspective, the distance

between the final vent shafts should be less than 3.3km because the trains are running at
lower speeds and the vent shafts also serve as signalling blocks.

006 Alignments B Track Alignments Slide 7 shows same number of vent shafts for options B & D even though the distances are |This was before further work was carried out to locate the ‘least worst' location for the
and B1 Presentation - Slide |significantly different however, slide 6 suggests an additional vent shaft is required between |southbound outer scissors crossover cavern. It was assumed at the stage of the design
Ventilation 6 of 16 option B & B1. Please set out why this is? which this presentation covered, that the outer scissors would moved commensurately
Shafts with the station itself. This in turn would increase the spacing between it and the
Dissimilarities indicative first mainline vent shaft to more than the requisite maximum, hence the need for

an additional vent shaft. During later design development the outer scissors cavern
location has been fixed and is common for both B & B1, hence their main line vents were
also the same. However, please note that the proposed alignments and vent shaft
locations remain indicative only.

007 Alignments B, |Track Alignments At the south approach to Piccadilly Station, Alignment D is less curved than B and B1 and The approach curves for both alignments need to be managed to ensure that the trains
Bland D Presentation - Slide |there would appear to be an opportunity for Alignment D to accommodate a higher speed, can decelerate to 60kph before they encounter the station throat. Furthermore, the speed
Speed Profiles |7 of 16 leading to a reduction in journey time.This does not appear to be the case from the of the through route at the outer scissors location cannot exceed 160kph due to the

presented speed profiles. Please confirm whether or not Alignment D does, or has the limitations of the S&C. So, higher speeds between nodes might lead to a longer route to
potential to, achieve higher speeds. enable management of the decelaration profile.

008 Alignments B, |Track Alignments Please confirm whether or not the journey time implications of the different alignments have |Clarification has been provided by OPS during later development.

Bland D Presentation - Slide [been assessed and, if not, when this will be done.
Speed Profiles |7 of 16

009 Alignments B, |Track Alignments Reference is made to the limiting minimum gradient in a tunnel being 0.3 %. HS2 Ltd has Rev P04 of HS2-HS2-RT-STD-000-000001 states 0.5% desirable / 0.3% limiting / 0.2% as
Bland D Presentation - Slide |previously issued with a departure subject to HS2 Head of Drainage acceptance and HS2 HoTE approval.
Speed Profiles |10 of 16 Technical Standard - Track Alignment Design (Document no.: HS2-HS2-RT-STD-000-000001

Rev. P01), which gives a limiting minimum gradient of 0.2 % (Ref. 14.04). Please confirm
whether or not this standard has been superseded. If it has, please issue -with the
current version.




- 010 Vertical Track Alignments There was some discussion in the meeting regarding the 0.5 % gradient limit being Separating the scissors would resolve the 0.5% limiting gradients, however this would

Alignments Presentation - Slide |associated with the proposed scissors crossovers and that, if these were replaced by two introduce more mining, with each crossover requiring its own cavern and intervention
Alignment B - 10 of 16 separate crossovers, a steeper gradient could be achieved. Has this been considered shaft.
South further?

011 Vertical Track Alignments Reference is made to the depth of the ventilation shafts increasing if the minimum If the ventilation shaft does not align with the tunnel low point then a dedicated sump
Alignments Presentation - Slide |longitudinal gradient is changed from 0.3 % to 0.5 %. Presumably low points in the tunnel cross passage is designed at the tunnel low point to capture fire water which is then
Alignment B - 10 of 16 alignment are positioned close to the tunnel shafts to suit water being pumped to ground pumped to the shaft. The tunnel drainage system is designed for fire water whereas
South level from the low point via the shaft. Please confirm if this is correct and, if so, what the surface run-off is captured at tunnel portals. At this stage of the design the ventilation

maximum distance is between the shaft and low-point. shaft locations are indicative only and their spacings are intended to inform the
interdisciplinary issues relating to them and give equitable comparisons between options.

012 Vertical Track Alignments As the station throat is contained within tunnels, does the 0.3 % minimum longitudinal Yes. Further design development places all station throats on a gradient.
Alignments Presentation - Slide |gradient value not apply?
Alignment B - 13 of 16
North

013 Vertical Track Alignments Please confirm whether or not any problems are anticipated with regards to the estimated C&L / Tunnelling have provided answers to this in subsequent presentations and
Alignments Presentation - Slide |cover between the tunnel and river. documentation.
Alignment B1 — |16 of 16
River Irwell

014 Vertical Track Alignments If a common vent isn't used for B1 and D, does there need to be an additional vent for B1? ~ Vent shaft locations are indicative only. The design has progressed and the routes no
Alignments Presentation - Slide longer converge at the location shown in the 4th March presentation.
Alignment B1 — |16 of 16
River Irwell

015 General General The map resolution and scale makes it difficult to identify location of tunnels. As well as Noted. General Arrangement drawings have been produced in the interim. These have

Station Box Depth Presentation

drawing resolution (slide 10-15) makes it difficult to see long section and detail.

been issued with the Sift 2 presentation material.

HE N N

016 Stage 1 Station Box Depth  |Please confirm the level of certainty with regards to the position of the top of the The weathered sandstone profile has been anticipated to be in the region of 2m thick, but
Development Presentation - Slide |unweathered sandstone: is this well defined by existing borehole data or is there a risk that it |until proven otherwise (by deep, high quality drilling and good core recovery) this may
Mined Cavern v |4 of 15 could be significantly lower than currently anticipated? range from 1m up to 5m, especially near to old buried channels/water courses. There is
Station Box evidence and case histories that demonstrate that this weathered zone is recovered as
sand in some boreholes, so has a loose, porous and un-cemented nature. As it also
contains mudstone bands up to 0.5m thick, these weather to a less competent clay
material. Few boreholes are currently available that provides full information on this
horizon, so the risk remains.
017 Stage 1 Station Box Depth  |The adequacy of the lateral clearances between the tunnel caverns was questioned in the Clearances from intrados to intrados will be 3-4m between the ends of the turnout
Development Presentation - Slide |meeting and HS2 Ltd agreed to investigate this further. Please advise on your findings. caverns and the inner scissors cavern. In detailed design, pilot tunnels may be needed to
Mined Cavern v |4 of 15 replace these pillars with reinforced concrete prior to cavern excavation.
Station Box
018 Stage 1 Station Box Depth  |Please confirm the basis of the 11 m cover of unweathered rock needed over the caverns.Is |This is based on a rule of thumb of half the width of cavern. The scissors caverns are
Development Presentation - Slide |this based on precedents elsewhere? Could a greater clearance potentially be needed? approximately 21m wide. Yes, greater clearence could be needed depending on the
Mined Cavern v |4 of 15 orientations and spacings of discontinuities in the rock, their roughness and infill
Station Box materials, as well as the rock's strength and groundwater inflows. There will be a trade-off
in detailed design between rock cover, pre-excavation grouting requirements, support
requirements (i.e. shotcrete and/or rockbolts), and excavation sequence and advance
lengths.
019 Stage 1 Station Box Depth  |Can HS2 confirm and provide a description on the slide what the '30 storey' represents? illustrative indication of potential OSD and possible height. lllustrated in dash line as not
Development Presentation - Slide a core deliverable at this time.
Box Positioning |5 of 15
020 Stage 1 Station Box Depth | The cross sections appear to show piles constructed below the station boxes at a depth Piles are indicative however they are assumed to be part of emerging design. Refer also
Development Presentation - Slide |where it is understood that they would be located within the unweathered sandstone. Please |to structural appendix information issued following presentation 15 & 16 April
Box Positioning |5 of 15 confirm whether or not these are piles and, if so, the basis for their inclusion. They could
presumably have a significant cost implication.
021 Stage 1 Station Box Depth | The vertical chain-dashed lines appear to relate to columns associated with the over-site Columns anticipated are 1.6m wide with 3m platform space adjacent.
Development Presentation - Slide |development that pass down through the station. Please confirm whether or not this is
Shallow box 6 of 15 correct and, if so, what diameter of column is anticipated and how close these are positioned
vertical to the platform edges.
alignment
022 Stage 1 Station Box Depth  |Reference is made to ground levels along the length of the station box potentially leading to |The ground levels vary across the site. The station box would be required to adjust
Development Presentation - Slide |an adjustment in levels. If there is a need for the proposed ground level on top of the boxto |locally. i.e. ticket hall level at each entrance would vary acordingly.
Shallow box 6 of 15 vary, please advise how this would be accommodated (e.g. would the level of the top slab be
vertical varied to suit changing ground levels?).

alignment




- 023 Stage 1 Station Box Depth | The cross section shows a ground level over the box of 40.5 m AOD, which is the level within [MWJV are not aware of Metrolink desire to have an underground metrolink at time of the
Development Presentation - Slide |Piccadilly Undercroft and on the adjacent section of London Road. Please note that options |presentation. MWJV are informed on 16/03/21 of - proposal.
Shallow box 6 of 15 under consideration by -for Metrolink, include the tram stop being positioned below Note also While MWJV note the potential benefits of an underground metrolink option it
vertical ground level and partially within the top level of the HS2 station box. This Metrolink option was highlighted that additional time was required to verify feasibility and integrate
alignment would require a higher ground level than 40.5 m. proposal. Note also an extension of programme would be requied and which was not
instructed therefore an underground metrolink has not been integrate at this time. This
does not limit capacity for it to be further investigated in subsequent stages.
I- 024 Stage 1 Station Box Depth  |Positioning separate concourses between the tunnel ventilation ducts would also presumably |Refer notes to item 023.
Development Presentation - Slide |prevent it being possible to connect to ground level by means of a single shared access Note also locating concourse etween ventilation shafts is not a viable option as outline on
Shallow box 7 of 15 point, the position of which within the station cross section would be relatively flexible. This  |04/03/21
vertical would make it more difficult to position facilities above the underground station, such as a
alignment: Metrolink tram stop that overlaps the station box.
Concourse
above ground
I- 025 Stage 1 Station Box Depth  |Connecting the platform vertical access cores directly to ground level without an intermediate |Refer notes to item 023.
Development Presentation - Slide |underground concourse means that the access points would be spread over the full width of |Note also platform access to intermediate concourse level is required in normal and
Shallow box 7 of 15 the station box, thereby preventing other facilities (such as a Metrolink tram stop) being ermergency operation.
vertical positioned over the station box in that area. Note integration of a below ground metrolink impacts numerous components including
alignment ventilation and may impact station depth. Metrolink subject to further additional study.
I- 026 Manchester Station Ventilation |Reference is made to the assumption that piston pressures at the station would be negligible |It can be in priniciple. The draught relief would need to be located at station ends and
Piccadilly High [Presentation - Slide [as they would mostly be relieved by ventilation provided at the crossover box. If ventilation is [would require complex set of analysis to investigate the minimum size needed to be
Speed Station |4 of 12 not provided at the crossover box, could it be provided at the station instead? effective without the station being adversely impacted. Furthermore, the crossover box
Ventilation - (open and ventilatied) prevents hot tunnel air from entering the station thus miniming the
Introduction effort needed to cool the station.
027 Alignment B Station Ventilation |We are currently looking with HS2 at putting Metrolink underground, we wouldn’t want that to| MWJV are not aware of Metrolink desire to have an underground metrolink at time of the
Deep Box Presentation - further push HS2 design down and need to understand what this does to HS2 depth levels. |presentation. MWJV are informed on 16/03/21 of - proposal
Slidel1 of 15 The height of the platforms needs to be retained at an acceptable level.
Station Ventilation Presentation
028 Manchester Station Ventilation |This slide appears to indicate that the axial fans are positioned in the TV service zone (i.e. the It does appears to be the case. We have reviewed this further and found that the
Piccadilly High [Presentation - Slide (level directly above the underground platforms). Please confirm whether or not this is correct. [ventilation fan room at a floor above would be more suitable.
Speed Stationll |5 of 12
Ventilation —
Smoke Control
I- 029 Slide 9 of 12 Can HS2 clarify why the cross section differs from slide 6 i.e. Why are there two bored It reflects the Alignment D station cross section where outer platform are mined and away
tunnels? from the station box. Platform smoke control ventilation system would extend to them too.
I- 030 Manchester Station Ventilation |Has consideration been given to providing additional cross passages to contain the Additional cross passages have been implemented. The height of these cross passages
Piccadilly High [Presentation - Slide [ventilation ducting such that headroom within the pedestrian tunnels can be maximised? has been increased from 6m to 8m. Further reviews found that the ventilation ducts can
Speed Stationl |10 of 12 only be routed via certain cross passages (2 number) to the mined platform to facilitate
Ventilation — access. Together, a clear height of not less than 4m can be achieved for passengers

Smoke Control

spatial comfort.




MWJV Response to Document Ref:
MAN-PICC_Underground_Key OppsQueries_P01.pdf
Received from HS2 Ltd on 30 March 2021.

- comments referenced - are from separate document MA08-ST-ROR-
0015.xlsx also received 30.03.2021.

Manchester Piccadilly

Underground Station Options
Key Opportunities and Queries

This document describes the key opportunities and remaining queries identified by
Manchester City Council (MCC), Transport for Greater Manchester (TfGM) and Transport for
the North (TfN) relating to the ongoing development of underground station options by HS2
at Manchester Piccadilly.

In summary the key queries and opportunities are:

» The length and layout of the station throat/approaches

» Opportunities to create further hybrids of shallow/deep/mined station layouts
» The perturbation crossovers in the city centre

» Refinement of platform requirements (length/width/curvature)

« Integration of Metrolink into the options being considered

* Integration with the conventional rail station at Manchester Piccadilly

» The depth of the ‘shallow box’ Option Bl

 Relaxation of HS2 standards and requirements

» Quantifying the potential benefits of a ‘through’ layout in terms of rail
capacity/performance (i.e. potential additional paths, flexibility, resilience)

« Alternative ways to accommodate the train service specification with a through station



Section 1.1 Length and layout of the station throat /
approaches

The footprint of the underground station is a key driver of cost therefore this needs to be
minimised. Given the high cost of the underground caverns/box, non-preferred track
geometry and S&C layouts should be considered as increased maintenance costs likely to be
outweighed by capital cost savings.

The layout can be refined to provide parallel moves with a reduced footprint using non-
preferred arrangements such as scissors crossovers. We should also look at opportunities to
minimise the footprint by relaxing HS2 standards, especially those relating to separation of
S&C.

Current HS2 Proposal (Shallow Box)

365 405 415
375

- 236 188

Alternative (Shallow Box)

Maorizontal curves immedi ately

outside station ares Station Box

.
Toe of points located in tunned

y
e _

Locel enlargement of tunnel

Ranking lines tie in a3 soon &y
possible

Scissors located on straght
paralled track after curve

Potential Opportunity: The use of scissors crossovers simplifies and reduces the overall length
of the station throat whilst still permitting parallel moves. Reducing the footprint of the approach
could significantly reduce cost.




Current HS2 Proposal (Deep Box)

287 597 415

Track Schematic Layout
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Tunnel Schematic

Alternative (Deep Box)

Potential Opportunity: The current HS2 proposal requires a number of large underground
caverns In close proximity to each other. The technical feasibllity of construction Is noted as a
significant risk. The cost of each cavern Is likely to be high therefore the number and length of
caverns needs to be minimised. The alternative proposal would reduce the number and length of
caverns whilst still allowing parallel moves In and out of the station. There Is potentially a further
opportunity to locate the scissors crossovers Immediately outside the platforms In a box structure.

Further Comments

See ll comments (04/03/21)
e Umiting gradients In tunnels and through S&C (GM#009, GM#010, GM#011, GM#012)
e Location of vent shafts and Influence of track radil on approach (GM#004, GM#007)

MWJV Response to Section 1.1

There may be an opportunity to reduce the throat layout footprint, particularly at the

Leeds end of the station.

For the study and its outcome, the throats have been regarded as identical at both ends of

the station. The full parallel moves may not be required at the NPR end.

This would need to be confirmed via a combined HS2/NPR operations and timetabling
requirements (in principle) Statement which would take account of TSS and future

proofing requirements.




Switches and Crossing (S&C) is designed based on TSI/NTSN and BS EN compliance
alongside due consideration of UIC guidance and European experience. Non-preferred
geometry has been considered, and included, where it is deemed appropriate.

Given that the study has considered three distinct construction methods, each resulting in
its own bespoke track layout, it would seem prudent to minimise the use of non-preferred
components and/or geometry so as not to impose undue bias on one of the three track
layouts over the others.

Separation of turnouts, and their relationship to follow-on plain line geometry is, in most
cases, necessary to reduce the relative movement of carriage ends as they traverse reverse
curves, thereby mitigating against potential buffer locking or centre-throw gauging issues.
In other instances, the separation is necessary to ensure maintainable componentry.

Each instance would need to be considered on its own merit at a later stage of the design
or detailed design.

Maintenance cannot, and should not, be considered on a cost only basis. The designer
must consider whether their design introduces a higher likelihood of exposure to hazards.
Also, the environment in which the hazards are encountered, and the impact associated
with them must also be considered when calculating the overall risk (likelihood x impact).

Scissors crossovers have been incorporated in all throat layouts. The suggested alternative
(shallow box and deep box) layouts contain more scissors units than the MWJV layouts
proposed in the study. This could potentially lead to greater maintenance intervention.

Additionally, in the suggested shallow box layout, the central platforms could only be
accessed via the scissors. Also, with the Shallow box proposal sketch, the concepts limits
opportunity for implementation of a vertical curve to provide a change of gradient
between platforms and S&C.

In the deep box proposal sketch, the spacing between S&C and platform ends will require
careful consideration alongside CCS requirements. It should be noted that that the length
of the throat is not necessarily determined by the complexity of the S&C within it, but
rather by the limitations on plain line geometry required to connect the outer platforms to
the central two tracks.

It is acknowledged that increasing the extent of open-cut construction into the mined
throats would reduce the extent of mining, however there are other potential impacts such
as to construction methodology, operations, environment and project delivery, these
would have to be assessed through further study at a later date.

While these proposals may indeed provide some benefit, in order to assess the
proposed options further design development would be needed to assess the many
complex design issues involved (as the text above illustrates).




Further design development has not been instructed and any additional design
development would be pending Decision Point 3 (Ministerial Decision).

It is noted that any further development work is unlikely to change the overall sift
assessment against the Baseline.

Section 1.2 Further hybrids of shallow/deep box and mined
elements

Accommodating a full length ‘shallow’ box in a city centre location is very challenging and
would be very disruptive. Deep box and mined options are technically very challenging,
costly, and slow to construct therefore should only use these elements where specific surface
impacts need to be avoided.

There is a need to achieve a balance between the cost/complexity of the mined/deep
elements and the impacts on the city centre.

Alternative 1 - Refine the ‘deep box’ by providing part of the station throat in the station

box

a) operation of the station

287 597 415

- - - -

186 283

Part of the station throat could be located In a slightly extended station box to minimise the length
of tunnelled caverns and improve access for construction. This could also be linked to reducing the
speed Into the ‘terminating’ platforms where the S&C Is more complex with higher speeds favoured
for the outer "through’ platforms.

Alternative 2 - Further consider extending the station box to the east instead of mined
caverns
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There Is generally more access to the east of the station, away from the city centre which could be
used to reduce the complexity/duration of tunnel cavern construction. There may also be
opportunities to use the additional excavated depth between rall level and ground level for plant
rooms, car parking, bus/coach facllities or other anclllary purposes to minimise the overall surface
Impact of the station. Also, extending the construction site eastwards may allow access to the
Ardwick area and a possible railhead for removing large volumes of spoll from the worksite.




Alternative 3 - Consider the 'Option D’ hybrid layout for the Option B location

There may be advantages of using the hybrid layout developed for Option D at the Option B
ocation In terms of orientation and location of the station box.

MWJV Response to Section 1.2

With regards to sketch “Alternative 1”. higher speed turnouts are likely to lengthen the
cavern for the route to outer platforms. As the centre platforms are on straight track the
speed is only limited by the maximum speed for the through route of S&C (160kph for
low speed fixed nose S&C on HS2).

It should be noted that all trains stop at Piccadilly and under the assumed phased
construction and to accommodate potential large-scale operational disruption to services
at either end of the station all platforms have been considered, in the context of the track
layout, as terminating. Furthermore, under a fully integrated system with built-in
flexibility, it could be argued that no platform should be assumed as being for a singular
purpose. The layout has been made as compact as possible whilst adhering to HS2 Track
Alignment and S&C standards as far as reasonably possible.

With regards to sketch “Alternative 2”, the concept of constructing the eastern throat via
open-cut method and has wider ranging consequences to the construction methodology,
operations, environment and project delivery. It would mean the open excavation to a
deeper level, whilst potentially reducing risks does increase the volume of excavation. It
should be noted that there is potential for reducing the eastern throat complexity in
conjunction with finalised operational requirements for the NPR end.

With regards to “Alternative 3”, potentially there could benefits to the proposal. However,
this is a deviation from the process of selection and convergence agreed. Further work
would need to be instructed to identify and assess the complexities of the design against
any other.

While these proposals may indeed provide some benefit, in order to assess the
proposed options further design development would be needed to assess the many
complex design issues involved as the text above illustrates.

Further design development has not been instructed and any additional design
development would be pending Decision Point 3 (Ministerial Decision).

It is noted that any further development work is unlikely to change the overall sift
assessment against the Baseline.




Section 1.3 Perturbation Crossover Box/Cavern

The perturbation box/cavern is difficult to locate in a city centre location due to size. The
box/cavern would not be required in normal operation therefore need to consider
implications for perturbed operation if not provided. Only Platforms 1 and 6 would need to
use the cross-over box in perturbed situations however it also provides flexibility for other
platforms.

Alternative 1 - Turnback siding east of the station
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Oty Centre Country

A turnback siding east of the station (where access Is more avallable and a box structure more
feasible) could allow trains to leave the outer platforms, reverse, and then return via one of the
Inner platforms.

Alternative 2 - Use a HS2/NPR sidings facility east of the station to reverse services

Oty Centre Country

It Is likely a sidings facllity will still be needed for an underground station to release train paths on
the Manchester Spur therefore the opportunity to use this facllity to reverse trains In perturbed
operation should be considered.

Alternative 3 - Do not provide reversing capability for outer platforms

As the cost of providing reversing capabllity for the outer platforms Is very high, further study Is
needed to determine If the station could operate with only the four Inner platforms allowing
reversing In perturbed operation. The Impact of resilience at the station In this scenario would
need to be evaluated.

MWJV Response to Section 1.3

The requirement for the outer scissors is an operational issue. Their function, under normal
operation, is to provide access to the outermost platforms for both main lines.

Stabling sidings are excluded from the scope of this study. However, the following should
be noted.

A central turnback would lead to a widening of the track centres to house the third tunnel.
Furthermore, three caverns would be required for the turnouts from each running line to
the turnback. The maximum gradient from stabling trains (0.25% as defined in the INF
NTSN) is less than the limiting minimum gradient for tunnels. This would require special
consideration for the design of drainage systems and likely to increase complexity of
project.




Given the topography of Manchester heading towards the Peak District/Pennines it would
be challenging to provide the stabling sidings as an above ground facility. Providing these
sidings underground would likely require a very large system of caverns with associated
construction and surface impact issues.

If a route was provided to an above ground site, the length of the sidings would likely
require large earthworks to provide 0.25% stabling sidings when the topography typically
rises at greater than this gradient.

As stated by HS2 Ltd, the sidings are assumed to be outside of the area and scope of
study for the purposes of the sift. These do not provide opportunities for improvement
under the current requirements.

Section 1.4 Refinement of Platform Requirements

NPR trains are 200m length and will utilise a ‘conventional compatible’ type rolling stock
therefore a full platform width over the 400m length is not necessarily required. 400m
platforms provide future proofing for longer NPR trains in future and allow 400m HS2 sets to
use the platform in perturbed operation.

The current design is based on 6x400m straight platforms with a uniform width and an
overall station box length of 465m.

Opportunity 1 - Reduced platform width for outer platforms
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The outer platforms are expected to be predominantly used by 200m length NPR services therefore
400m platform length may not be needed. A potential compromise could be to have reduced
platform width at the ends of the platforms which are likely to be little used by NPR but still
provides capabllity for occasional use by 400m length trains (such as perturbed operation). This
would require curved platforms on a large radius. Changing the bearing of the lines at the ends of
the outer platforms could reduce the footprint of the station.

Opportunity 2 - Reduce the platform box length

Look at opportunities to reduce the box length. what requirements result In the platform box being
som longer than the 415m minimum platform length?

Opportunity 3 - Curved Platforms / Vertical grade through station

Allowing curved platforms and constant shallow vertical grades through the station would provide
additional flexibllity to avold surface Impacts and could simplify construction.




MWJV Response to Section 1.4

Opportunity 1 — Whilst this ‘might’ truncate the overall length of the throat, limiting the
outer platform capacity to 200m reduces the potential for flexibility of combined
operations and would also hinder future capacity enhancement. Furthermore, it is
understood that parallel platform width is needed along the whole length of the station to
accommodate structural supports under the current station design proposal.

Opportunity 2 — Splitting and joining of trains needs to be considered along with the type
of signalling controls used. Also, under a phased scheme, it may be necessary to provide
more space off the end of the platforms for a compliant buffer-stop zone under more
detailed consideration.

Opportunity 3 - Acceptable gradients for platforms is 0.25% based on HS2 Standards and
INF NTSN and thus unlikely to provide significant depth benefits. If the station was on a
single grade then surface relationship becomes more complex, requiring further detailed
study to understand impact on track further out.

Section 1.5 Integration of Metrolink

We would like to see outline proposals for the location and integration of Metrolink with the
three station options. Note - have made numerous comments highlighting the need to
consider the location of Metrolink both in plan and vertically within the station for all
underground station options. The interaction between Metrolink and vertical passenger
circulation to underground platforms needs to be considered. [See also - Comments
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MWJV Response to Section 1.5
A high-level assessment of Metrolink impacts is within the scope of the study.

However, in order to address the concerns of - some design consideration has been
made for the relocation of a surface Metrolink station as shown on the sift drawings.

It should be noted that integration of an underground Metro station, as believed to be
desired by the stakeholders, would increase the complexity and cost of the option
proposals and would require instruction and further study to adequately evaluate.

Options B, B1 & D address the impact and integration of HS2 underground proposals i
with Metrolink.

The design team engaged in four collaborative workshops with - in Spring 2021. The
integrated - preferred option for D was received in the workshop on 2 March 2021




and adopted for Option B1. This is because the spatial relationships are similar and a
preferred - Option for B1 was not available at that time.

For Option B, the design team investigated - initial preferred option of Metrolink on
an elevated Metrolink on the existing Network Rail ramp. MWJV provided additional
alternatives including outlining impacts in the workshop on 16 March 2021, where a
further - alternative for Metrolink as an underground proposal for Alignment B was
presented.

It was noted that further stakeholder coordination (with - was required by -
before this new proposal could be confirmed as a stakeholder preferred option.

MWAJV recognises and agrees that an underground proposal for Metrolink provides
benefits. It is highlighted that while not confirming feasibility, the integration of this
required further study and testing. With limited time available in the condensed study
programme (or room to change dates), incorporating the new underground option for
Metrolink in alignment B was not progressed as instructed by HS2 Ltd.

MWAJV highlighted that further additional time would be required to incorporate and
understand from further stakeholder engagement that an underground proposal for
Metrolink may also be preferred for Options B1 and D. Whilst not confirming feasibility
without testing the proposal (including any impact on station depth), MWJV has
highlighted that B1 and D may be better and less constrained candidates to incorporate
an underground Metrolink compared to Option B.

Regarding comments -023, -024, -025 & -027, please refer to the MWJV
response provided. It is noted that these comments also refer to an underground

Metrolink which has been covered in our response above.

Section 1.6 Integration with Conventional Rail Station

Although recent presentations have provided an overview of how the station could be
integrated with the urban environment there is limited detail of the integration with the
existing station. It is currently assumed that the existing station entrances will be used
however there may be opportunities to improve integration by reconfiguring the station
entrances. Examples include:

 Provision of sub-surface pedestrian links between the HS2/NPR station and conventional
station

» A southern/eastern entrance and concourse at the conventional station (primarily for
Option B1 but also potential for Option B)

« Travel distance and routes from Option D to the conventional station



MWJV Response to Section 1.6

The Interchange between the classic Network Rail Station and the proposed High-Speed
Station is critical.

The current design in Alignment B, B1 and D would all provide a new northern entrance to
the Network Rail Station. Providing a direct entrance that faces onto Piccadilly SRF and
HS2 Ticket-hall for better wayfinding and improving on interchange time. This was
illustrated in the slide pack from the 15 April 2021.

Additionally, in options B and D (deeper stations), the designs incorporate an
underground walkway between the proposed and the classic rail stations.

Section 1.7 Depth of ‘Shallow Box’ Option B1

The latest presentations have shown the depth of the ‘shallow’ box option has been
significantly increased compared to the previous stage of development. This appears to be
driven by several constraints:

» The depth of the tunnel at the River Irwell crossing near Pomona
* Depth of tunnels on approach

 Provision of a deep ‘ventilation’ zone above the rail levels

* Provision of second subsurface concourse

* Metrolink

Depth at River Irwell

The current design for the tunnel under the River Irwell crossing assumes that the river has a
depth of 8m and 16m of cover is required from bed level to tunnel crown. This seems very
conservative as it is likely the bed rock level will be similar to the surrounding area.

It could also be argued that a short section of shallower cover at the river would be
acceptable given the impact on the overall design. Suggest the assumed ‘average’ bed rock
level is used throughout with a risk noted at the river crossing and this constraint is removed
from the design if it is determining the depth of the ‘shallow’ box.




MWJV Response

The depth of the Option B1 station box is a combination of station requirements balanced
with approach tunnels. This is informed by operational requirements and standards
governing their design.

The relationship with the River Irwell balances these, including limited knowledge of
geotechnical issues with risks, including construction and environment.

In respect of accommodating the outer scissors’ headhouse proposed location and the rail
level in the shallow box, the vertical alignment is required to adopt a combination of
horizontal and vertical geometry which would still be present even if a less conservative
estimate of depth of cover to the Irwell was assumed.

While the above response discusses the River Irwell located to the west of option B & B1
The river Medlock located to the East is required to pass over the caverned approach and
cut and cover throat of B & B1 respectively. The throat of B1 integrates the River Medlock
above the track lines. Noting that culverting the river under or pumping over are not
feasible options the level of the River Medlock is a significant constraint to adjustment of
B1 box depth.

Depth of Tunnel on Approach to Station

Related to the comment above, it appears to have been assumed that 1D cover is required
below weathered bedrock, even at the station. Whilst 1D cover to weathered bedrock seems
appropriate for the main length of tunnel, it would also seem appropriate to consider
shallower tunnels in the vicinity of the station.

In this case higher ground risk and slower construction rate may be acceptable over a short
length on the approach to the station if this results in significant reductions to the depth of
the station overall. This would be akin to a tunnel portal where a short length of shallower
cover will be inevitable.

MWJV Response

The assumptions for the depth of the approaches have been made based on the available
information and the level of analysis undertaken.

The ground represents significant risk and as suggested above, looking at less
conservative approaches is likely to result in high costs for work such as grouting to
maintain stability and a slower rate of progress.

Whilst fine tuning at any later design stage may provide some benefit, in order to
assess the proposed options, further study would be needed to be instructed to assess




the many complex design issues together with geotechnical data (assuming one of
the options is carried forward).

Further design development has not been instructed and any additional design
development would be pending Decision Point 3 (Ministerial Decision).

However, it is unlikely to change the overall sift assessment against the Baseline.

Provision of Ventilation Zone above Rail Level

Looking at other sub-surface stations (e.g. Berlin Hauptbahnhof — images below) there does
not appear to be active provision for ventilation of smoke/fire. What alternatives are there to
an active system? Could smoke be allowed to leave the station via the box roof slab into
atmosphere using a more passive approach?

The earlier presentation about Old Oak Common station ventilation showed how that station
is based on a largely passive system. Given the ventilation system requires a 6m deep zone
for ducts and equipment, alternatives using a more open layout should be considered.

It is noted that the mechanical ventilation may be unavoidable for the ‘deep’ station options,
particularly Option D, however alternatives need to be considered for the shallow option. If
the ventilation system is found to be determining the depth of the deep options, then
alternative ventilation strategies may also need to be considered.

Figure 1: Berlin Hauptbahnhof subsurface platforms

MWJV Response

At time of construction of the Berlin Hauptbahnhof, fire regulations were limited and did
not include mechanical smoke extract. As regulations, including in Germany, have evolved,
the station has retrofitted mechanical smoke extract.

The design team has noted that the roof lights provide daylight opportunity and their use
as part of a mixed mode ventilation strategy would require further detailed modelling.
Note this is for normal air ventilation and not part of a smoke extract strategy. It is
important to distinguish and separate the two.




The roof lights would not form a part of a smoke extract strategy as a passive provision
cannot be relied upon in emergency nor would the roof lights have capacity for smoke
extract required. The ducts located above the track/platform level are required for the
smoke extract strategy. The depth of the duct and the depth of structural beam are both
benchmarked with OOC which also requires ducts of similar size for smoke extract.

At this high level of design, it is prudent to assume full mechanical ventilation and
space proof accordingly.

Provision of Second Subsurface Concourse

A second underground concourse could increase the depth of the station. This requirement
appears to be driven by a requirement to provide permeability through the station outside
the station gate line. There are several opportunities to provide permeability through the
station without resorting to a full depth concourse such as:

e Providing two discrete ticket halls roughly at the quarter points of the station which
would have better passenger circulation capability than ticket halls at each end whilst
still allowing permeability

« Consider different vertical circulation options to provide permeability for non-
passengers (e.g. footbridges or an additional level above ground level over the
station concourse). There are significant differences in level across the site which
could be used to the advantage however it is noted this requires more detailed
design than currently achievable.

MWJV Response

The requirement of concourse is driven by operational requirements rather than
exclusively by the benefit of permeability (which is an important consideration not to be
discounted). The concourse is a component of the station circulation both in normal
operation and emergency. The concourse facilitates passenger clearance of platform in
emergency within three minutes and avoids congestion in normal operation.

Using the platform for horizontal circulation impacts clearance time making the station
non-compliant. Adding additional ticket halls increases operational requirement but
would not obviate the need for a concourse below ground for circulation and emergency
requirements already stated.

There are also limitations on escalators that would not go from platform to ticket hall in a
single lift. It should also be noted that depth of, or requirement of concourse, cannot be
viewed in isolation of linked components including depth of track level which in the case
of B & D are directly linked with selected construction methodology, including mined
throats to station approach which determine level of station box depth rather than
concourse.




In respect of B1, the depth of station is an interlinked combination of station requirements
and the interrelationship of station track level with clearance below the River Irwell and
River Medlock.

Metrolink

See Section 1.6 however for Option B1 in particular it is necessary to understand potential
options for integrating passenger circulation for the underground HS2/NPR platforms and
the Metrolink lines (which are likely to be at or around ground level). This should seek to
avoid further lowering the platform levels for the HS2/NPR lines where possible.

MWJV Response

Please refer to the response to Section 1.6.

Section 1.8 Relaxation of HS2 Standards / Requirements

The current proposals appear to be based on full compliance with HS2 standards and
requirements. We would like to understand where HS2 specific standards and requirements
are having a significant influence on the design (such as S&C positioning) and the potential
opportunities to relax some of these where a significant opportunity may be available.

Possible opportunities:

e Reducing the spacing between S&C and using more compact, non-preferred S&C
arrangements; and

e Length of platform box — can this be reduced from 465m? What requirements result
in a platform box 65m longer than the trains using the platforms.

MWJV Response to Section 1.8

As stated previously in response to Section 1.1, ‘S&C is designed based on TSI/BS EN
compliance alongside due consideration of UIC guidance and European experience.

Minimum separation between S&C reduction is risky without having exact S&C to
understand location of welds and the support system to be used.’




Station length is subject to further work and consideration of construction phasing to
understand impact of the interim terminal operations.

The minimum platform length should be able to cater for train de-coupling which requires
space between the trains, presented in the study as 415m as a direct comparison to the
CP3 design but should ideally be 435m.

There will be a need for buffer stops at the end of each platforms which will need to be
located with consideration for railway system design and the interface with future
construction strategy.

The PRS states the following for provision of Buffer Stops: ‘For high speed platforms in
terminal stations there shall be a 10m distance between a train's normal stop position and
the end of the platform, followed by a tracked 40m buffer zone, as shown in Approach to
Platform Ends at Terminal Stations under ETCS (HS2-HS2-OP-SKE-000-000001).
[P2bPRS.705]

Section 1.9 Quantifying performance benefits/opportunities
from a through station

Direct Rail Benefits

To assess the direct rail user benefits we need journey times from Manchester Airport to
‘Node 3’ to be provided by HS2. These journey times will need to be split such that we have:

* Manchester Airport to Manchester Piccadilly (Stop to Stop)
» Manchester Piccadilly to ‘Node 3’ (Stop to Point)

» The achieved speed at the handover at ‘Node 3’

Land availability for development

To undertake an initial assessment of the potential value of additional land we will need HS2
to quantify the difference in permanent footprint for the station options including the
surface station for comparison.

For a more detailed analysis it will be necessary to identify different permanent boundaries
for the options to be considered. Further collaboration between HS2, Manchester
stakeholders and -Dﬂ' analysts to estimate the impact on land use around the station will
also be required.

Indirect Benefits

A through station inherently has more capacity for train services. Even noting the limitations
of the HS2 Manchester Spur it is likely a through station can provide the following benefits:




» More flexibility with services arriving/departing the station allowing more of the capacity of
the Spur to be utilised (i.e. allow up to 14/16tph to be operated reliably on the Manchester
Spur?)

» Reduced crossing moves would be expected to improve reliability as fewer potential
conflicts and reduced sensitivity to delays elsewhere

A through station is likely to unlock more capacity towards Leeds/Sheffield as
arriving/departing services no longer need to share the same approach to the station

It is important the comparison of underground options against the surface option considers
these potential benefits. Further discussions are needed to agree how these benefits can be
objectively assessed and quantified so they can be included in the decision-making process.

MWJV Response to Section 1.9

Journey time impacts have been presented as part of the study after this comment was
made. These are contained within the Sift Matrix.

In response to the indirect benefits of the through station, while the station is designed as
a through station configuration, the iTSS combines the ‘turnback’ nature of the HS2
services with the ‘through’ nature of the NPR services.

Providing six platforms enables the iTSS to function reliably with both services (see
response to 1.10 below), but there are limitations on realising further capacity because of
this dual function.

Section 1.10 Alternative Ways to Accommodate the iTSS

The current arrangement is largely based on ‘replicating’ the surface station underground
however this approach does not necessarily consider the potential opportunities resulting
from a through station. Opportunities such as:

e Reducing the number of platforms from six to four. If all services were to pass
through the station, then it is likely that only four platforms would be needed. This
would have several advantages in terms of reducing the size of the station box and
simplifying the station throat layout. The main challenge would be HS2 Captive
Manchester to London services which currently terminate at Piccadilly. Could the
station operate with turnback sidings for these services? Are there other alternative
uses for these services we could consider?

e Using the 400m length platforms differently. The NPR trains are 200m length so it
would be possible to stack two services in a single platform. Could this capability be
used beneficially (for example allowing terminating NPR services from east of
Manchester).



It would be helpful if the potential advantages/disadvantage of these potential opportunities
could be discussed, in high level terms, as part of the decision-making process.

MWJV Response to Section 1.10

Agreed that the arrangement is based on replicating the surface station. As a general
point, as with the theme of much of the responses, the potential opportunities require a
different solution that is beyond the remit of this study and difficult to assess on a single
discipline basis without impacting other disciplines.

Reducing the number of platforms from Six to Four:

The nature of the NPR 6tph service means that it may be logical to structure this as a 4tph
pattern to/from Liverpool, with 2tph from Birmingham Curzon Street overlaid, which
provides an even interval service to both destinations (with a 30 minute pattern to
Birmingham overlaid on a 15 minute pattern to Liverpool).

However, the consequence of this is that it may be necessary to plan a train to/from
Liverpool at or close to a train from Birmingham at or close to three minute headways
through Manchester Piccadilly to achieve this on top of HS2 Euston services (whose
timings are fixed by Euston station).

This headway requires the two trains to use different platforms at Manchester Piccadilly, as
sufficient platform re-occupation cannot be achieved in the same platform (especially as a
three minute dwell time is required for an underground station, so the second arrival
would need to be simultaneous to the previous departure, which is impossible).

Therefore, for any Underground station alignment to offer the same choice of timetable
flexibility and capacity as the CP3 it must provide two through platforms per direction for
NPR services, segregated from two platforms to turnback HS2 Euston services whose
turnaround times at Piccadilly are fixed by constraints at Euston; therefore a total of six
platforms is the minimum requirement.

A four platform Underground station would be likely fix the NPR service pattern closer
approximate 10 minute intervals through Piccadilly resulting in:

» Less resilience for HS2 services, as capability to manage NPR perturbation is
diminished

e An uneven NPR service to Liverpool at 10/20 minute intervals, and

e May cause constraints when integrating services onto the existing Network beyond
Leeds with fewer timetable choices available on HS2 infrastructure.

The platform lengths need to be flexible to accommodate HS2 or NPR trains




Stacking of NPR Services

Assuming there were 2tph or 4tph overlaid onto the iTSS on top of the 6tph NPR through
services then initial thoughts are that this would likely be worse than the baseline option
for two reasons;

e The surface station is advantageous for this because it is a turn back layout. This
means that “top train working” can be employed for terminating shuttle services;
one can arrive at the buffer stop end of the platform, and then a through NPR
services arrives and departs at the “country” end, and after this the shuttle departs
after its turnaround time. This is clearly not possible on a through station as the
trains would block each other.

e In the baseline surface station option, we also design the two-track “chords” to aid
the turnback operation so that departures/arrivals on the same side of the station
to/from NPR could operate in parallel.




Manchester Piccadilly Comments

Escalated / Key Comments

The following comments have been identified as higher priority for HS2 review/response.

Document

Comment No.

Slide/Page No

Escalated Comment

MWJV Response

210401 HS2 Piccadilly Underground - Sift

Al0

42

[t would be useful if there was a comparison between the Piccadilly proposals and
the HS2 Old Oak Common proposals given both stations would have six platforms in
a sub-surface box.

Context: OOC setting is suburban, historical light industrial and parkland. Note the western approach of 00C shall
have park above the cut/cover approach . Manchester context is densly urban with numerous constraints including
listed buildings and rivers. The context has a bearing on the station box,

Outer Crossover: It should be noted the outer crossover and station box are interlinked and informed by horizontal
and vertical alignment which are informed by ints and to name a few.

00C Outer crossover at Victoria road is an open cut box C130M X 24M located in brownfield site with wider

under 5
Man’ Picc' outer crossover for all options is proposed as a cavern construction as it has less impact on the context
which is sensetive conservation area of dense city centre. A cavern crossover rquires rock cover as explained for the
tunnel approaches of B & D. In addition B & B1 approach takes into account the river Irwell
Context and constraints inform the depth of station box.

C&L: Old Oak Common has concourse at the surface and therefore doesn't need to be as deep. Although depth is
different, width and length is similar to B1.

If we made B1 shallower with concourse at the surface, this would pose challenges for outer scissors mined cavern
near King Street, which would be too shallow. Also, it would be difficult to get the bored tunnels deep enough under
the River Irwell, unless it can be proven that the river is shallower than assumed and the ground conditions between
the river and the TBMs are impermeable enough to allow shallower cover.
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210401 HS2 Piccadilly Underground - Sift

Al15

53

Have HS2 assessed whether there would be any significant difference in the sift
outcomes if the station was designed without OSD or with lower height OSD
compared to the current assumptions?

REFER ALSO A63

Note the sift process doesnt review variations however response below should assist.

Variation in height will vary the commercial yield

Assesment of variations with or without OSD have not been carried out in the scope of proposals.

Scope has not allowed for development or assement of variations.

Current proposal assumes 12 stories OSD as a starting point or initial provision providing flexible volume for further
development including intention for the volume to be reduced where required to suit design requirements.

Within the current proposal if the OSD was lower it would reduce commercial benefit and allow structure in station
box to be marginally smaller but limits flexibility of future growth of OSD. The reduction in height and hence smaller
structure in station may allow the station width to reduce but unlikely to be significant enough to alter the sift
outcome. Regarding reduction in width refer also to response to comment A24, A25 & A38 below.

[ The OSD can go taller, however this would need detailed integration of structute in particular the OSD core. Taller
0SD has not been integrated in current proposal. Refer also to structural appendix where further considerations
regarding scale of OSD has been examined.

Looking at the commercial aspect of the sift a comparable reduction/loss in OSD across the alignment options
In terms of Commercial Development Assessment, the overall ranking will be similar, the greatest indicative
achievable floorspace within CCB will still be Alignment B1 with Alignment B and D achieving slightly lower.

However, the scoring on the matrix will be downgraded from ‘Major Improvement’ for Alignment B1 to ‘Minor
Improvement’ or ‘Neutral'. Alignment B and D will be downgraded to ‘Minor Worsening'
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210401 HS2 Piccadilly Underground - Sift
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A24
A25
A38

102
102
149/150

There appear to be opportunities to reduce the volume/size of the station boxes,
particularly for Option B1. It would be useful to understand the impact on the sift
findings if the Option B1 box were, for example, 5m narrower over the full length.

P102 Refers to B

P 149/150 Refers B1

Q: Could the station box be 5m narrower?

A: Without examining in detail the feasibility of how 5m reduction is achieved it should be highlighted alterations in
structuram span can inpact beam depth and affect station depth in particular B1. Noting that the station box is twice
the depth an increase in depth may discount beneftit of reduction in width.

Examining the impact of width reduction and on Sift the following can highlight impact:

Urban impact: Change in width may provide extra breathing space between B and existing station or provide
additional urban space B or B1. Reduction in width of station box would not change OSD as proposed as OSD is
narror than station box already.

Environment: Reduction in width will have little impact on environmental impact of B or B1 noting neither are in
close proximity of receptors in the way D is constrained.
Cost: While the reduction in width will likely provide cost change the scale of impact is would not create a

or change the sift outcome.

C&L: If box were 5m narrower this would reduce the volume by approx. 6-7%. The reduction in overall programme
duration to Entry into Service is 2 months.

This is a level of refinement applicable to surface station also however noting the maturity of the design this should
be recognised as an oportunity for further detail examination before implementation. Noting that flexibility is
desirable in early design stages.note this would usually done at this stage of the design and it would be looked at a
later stage of the design or detailed design

A potential reduction of 5m in width of box would not change outcome of sift.

210401 HS2 Piccadilly Underground - Sift
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Would the ventilation system be more efficient if the Back of House area near the
centre of the box were used to assist ventilation? Would this result in smaller
ventilation ducts above platform level?

“It is likely to be less efficient and more complex as more equipment is involved e.g. ventilation fans, dampers,
controls etc. The ventilation ducts above the platform can be smaller but the extent will depend on the number of
fan room serving the station. Currently a fan room serves about 220m of the station length. If there are four fan
rooms where each serves about 100m of the station (with half the ventilation capacity, smaller fans and smaller fan
rooms) then the ventilation duct can be reduced by half. This is only possible if the station ventilation is standalone
and has no interaction with the approach tunnels which none of the Underground Station options are. The current
station end fan room design is also used to ventilate the tunnel approaches. Some coordination with Railway
Systems would be necessary. As such reducing the ventilation capacity in order to reduce the ventilation ducts size is
not feasible at this stage of design.

|A study to explore the possibility to reduce the ventilation ducts size can be done at a later design stage and when
the ventilation capacity to ventilation the tunnel approaches are known.”
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We have previously suggested a slight change to the bearing of B1 west of Piccadilly
could make the Major Street car park a candidate site for a crossover cavern/shaft.
Would this obviate the need for an additional intervention shaft at the corner with
Ducie Street? Would this also allow a shorter route to Manchester Airport?

Change in bearing impacts location of station box which introduces a new alignment option. In order to utilise this
new station alignment option would need to be further designed for further sift considered

The revised alignment would locate station Box between that of B/B1 and D. Note Outer scissor o other side
requires further indepth consideration

Note the proposed location in new alignment would require further design of station throat.

Revised location impacts Canal, increases residential impact and Etihad stadium and requires additional design stage
consideration.
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|We would like to see a of the of the and
surface station options with 14tph (i.e. the maximum capacity of the Spur). The
current appraisal of relative performance is quite limited.
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Do not agree that “underground alignments cannot serve Sheffield”. This is a
limitation of the current scope which has not considered how a Sheffield Connector
could be accommodated. The report should not make any definitive statements
labout a Sheffield Connector unless HS2 can demonstrate it has been tested. The
report should simply state it was not considered and therefore cannot comment on
feasibility but could acknowledge likely increased complexity and cost.

RSADS: Before any conversation on a civil solution can be explored, the feasibility of how adding Sheffield services
into the through station on top of the 14tph iTSS would potentially affect the current layout and design needs to be
assessed.
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Have HS2 considered how the station box would have looked if there was no OSD or
reduced height OSD? Would this make any signficant difference to the sift? There
may be opportunities for develop contributions to the ‘extra over' cost for
accommodating OSD compared to amore basic structure to achieve the
requirements of HS2/NPR.

Refer also Item A15

Proposals have not considered variations to the options including with or without OSD.

Noting the primary focus of the scope is development of underground station proposals the primary impact of the
station across the disciplines assesed in the sift comes from the station box

Proposals with no OSD provides limits commercial benefits.

Note: With the exception of structure within the station box overall cost of OSD has not been included in the cost.
Omiting the cost uplift to the inegrated structure would be unlikely to significantly alter the cost profile of options or
sift outcome.

Examining whether the upliftin structure to suport OSD above has a impact on cost the outcome would not change
the cost significantly.
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Options B and B1 appear to pass close to railway lines and the Manchester Ship
Canal in the Salford area. Did HS2 consider potential for a tunnel construction
[compound in this area to reduce the reliance on construction from Manchester
Airport? Would this have any benefit to the indicative construction programme?
Could these sites be used to remove material from central Manchester?

C&L: This would have no effect on the programme because the TBM drives are not on the critical path. It may be
beneficial in terms of environmental impact if excavated material can be loaded onto barges/ships.
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Given the caverns will have 11m depth of competent rock above and the rock is
expected to have very high stiffness would there be much surface settlement? Can
understand large settlement being an issue in soils such as in London but it is less
clear why there would be large settlement if tunnelling in rock.

C&L: In theory, settlements may be small, but there is no empirical evidence of construction of large caverns in this
geology to back this up.

Table 1 of "HS2-HS2-TN-STD-000-000005 HS2 standard - Ground movement and assessment from below ground
construction” specifies values of volume loss to be used. No value is given for Sherwood Sandstone, but the value for
sprayed concrete tunnelling in Mercia Mudstone is 1.5%. If this value were used, settlements would be in excess of
100 mm and would cause significant damage to overlying buildings and utilities.

Overground Structures for Alignment B_B1_D
Handout 150421

C10

N/A

Have HS2 undertaken a comparison of the overall impact of the surface impacts for
[the HS2/NPR designs in the Ardwick/Ashburys area against the tunnelled
underground options? The appraisal presented is only useful for comparing between
underground options, will HS2 be providing further information at a later date for
the comparison of surface and underground options?

Commercial Development: The Stage 1: Sift Level 2 Report will include comparison of surface impacts for HS2/NPR
design in the Ardwick/Ashbury area against the tunnelled underground options and Hybrid Bill option. This has been
taken into account when assessing the Commercial Development opportunity within the CCB for each of the
alignment against the Hybrid Bill design.

Environment:

The underground option impacts have been written by the various environmental impacts on the basis of the
proposed vent shafts/escape cores of the underground options in comparison to the viaduct extending from the
Ardwick area into Piccadilly Station. All environmental topics commented on the likely impacts within the
envvironmental section of the sift matrix and report. These impacts have been written on the basis of has been
compared to both the baseline options and to the other underground options.
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These are initial based on the and do not necessarily provide an exhaustive list. NIl reserve the right to raise further comments.
Reviewer Comment Ref [Subject Page Section number  [Comment Response
No.
" Refers to working with stakeholders on the surface station. No reference is made to the concerns raised over a [Noted, these concerns are captured in other feedback documents from stakeholders on the hybrid Bill
|| 1 Capacity 5/265 111 ! e ° )
number of years by and on the capacity and operationality of the surface station. design to date.
No evidence is given for the statement that “detailed development of options is unlikely to change the overall |the paragraph includes the words 'based on the agreed scope and requirements of the study’ - it is
- 2 Development 6/265 1.1.11 assessment”. As stated in the covering response, the underground options have not been fully optimised so it is [noted a change in scope and strategic ask at Manchester by Government may result in further
not possible to draw such a conclusion. optimisation of an Underground station in comparison to a surface station
A breifing session has been arranged for 29th June for HS2 Ltd to inform Greater Manchester
3 Remit 6 28/265 4.1.1 - has not seen the Remit 6 information. stakeholders of the Option O route in Remit 6 study which forms part of the baseline option to provide
for a node-to-node comparison with Underground options
- 4 Rail Systems 99/265 8.1.1 Statement doesn't recognise the 2 minute journey time benefits from the Airport to Leeds from B & B1 Disagree - this is shown in the "Airport <> Leeds" column.
We have some concerns about the size and position of the plaza proposed for B1, which we feel is
- 5 Construction Feasibility 102/265 8.1.18 disconnected from the city centre. We believe further opportunities could be provided for public realm for B if ~[Noted - assessment has been made on the current design of the underground station option.
an alternative alignment was provided for Metrolink (as requested by -
HS2 Ltd cannot provide a robust view on development opportunities outside the proposed
construction boundary. Land within the construction boundary and not subsequently required for the
ool ey o b st esin oy he ety f St ard vl e
- 6 Benefits analysis 107/265 8.1.32 'We strongly dispute the assumption that the largest benefit is provided from the largest CCB. This does not N . 9 i P g
: . . . . has not materially changed. This has been quantified as part of the study. However, no view can be
recognise the wider blight and environmental impact caused from a larger CCB. . L . N
provided on development opportunities beyond the construction boundary, as these would be subject
to wider market forces. If further work on wider benefits and commercial development opportunities is
to be carried out, this should be done by an organisation other than HS2 Ltd.
Comparison of options to This section highlights the issues with retaining Gateway House within the hybrid Bill design and the benefits This has been factored into the assessment and can be found under "Strategic Fit - Urban Design",
- 7 the 116/265 9.1.33 provided by all of the underground options for an improved civic presence and connections into the city centre. |under Legacy.
baseline These factors should be more strongly weighted within the assessment The scores for the alternatives all see improvements over baseline.
Construction of a large railway station within the UK is not unprecedented. Whilst elements of the construction [The unprecedented nature of the challenge mainly refers to the scale and complexity of the mined
- 8 Construction 61265 116 are novel, precedents are available within the UK such as Old Oak Common, which was highlighted as a caverns that would be required. In that specific context, Old Oak Common is not a comparable
o precedent within this study. If the station design had been optimised further it is likely that the challenges project. Even should further design development for the mined options be undertaken, there would
highlighted could be reduced. still be significant engineering challenges and associated risks.
Figures on estimated cost for each underground option have changed again, with land values now included. These figures are consistent with those presented to the Piccadilly Board on 19/05/21, except for the
|| 9 Cost 6/265 1.1.9 e ° : e ) ! are on
This is new information. inclusion of which were not available at that point in time.
10 Text error 10/265 2.3.0 Appendix A is not the signed off scope - it is Appendix B Noted
11 Text error 10/265 231 The document contains 2 appendix B's due to having appendices of other documents included. Noted
2RS02-WSP-OP-NOT-M005-000002 - Phase 2b 2RS02 Manchester Piccadilly Operations with HS2 & NPR HS2 Ltd have advised that sidings may be required when HS2 and NPR services are operational, as
Technical Note - Conclusion - 6.1.3 - States that "It is advised that when NPR and HS2 is operational, sidings [the operations of NPR services amongst HS2 services on the HS2 network is dependent on the end-
- 12 Sift Scope 15/265 3.1.1 should be provided" . Is this due to the lack of operational flexibility in the existing surface station design? Itis |state of the NPR network and amount of interaction that NPR services have with the CRN to evaluate
felt that the stabling sidings should have been included as part of the scope to better understand how both performance and reliability requirements - HS2 Ltd are not able to quantify at this stage if the sidings
stations will actually function meaning that the whole picture hasn't been presented as part of the study. are a must or a 'nice to have' given the unknowns on the NPR network and new line interfaces.
Sift criteria were discussed and agreed as part of the scope with a supplementary note entitled "HS2
" . o . . . — Manchester Piccadilly High Speed Combined Underground
?
- 13 SIFT scope 18/265 3.23 We do not believe that stakeholders consulted on using this sift matrix? Please confirm when this was done. Station - Sift Level 2 Criteria Note" shared in October 2020. The sift matrix is a table that presents the
criteria outlined within that note.
- 14 SIFT scope 18/265 3.25 These minutes have only just been shared with Stakeholders from over 4 weeks ago. Noted
The stakeholders have been party to the development of the design through regular information
- 15 Sift Assumptions 19/265 331 The assumptions list is new information for stakeholders. Why hasn't this been shared previously? workshops in which assumptions and approach has been discussed the table is a collation of the
work.
While it could be considered possible to use Manchester Airport as a temporary Terminus a feasibility
The statement that the current HS2 business case doesn't support a phased opening this rationale seems at study would need to be started to look at this. This is not instructed work, nor particularly relevant to
y . odds with the Phase 1 phased opening of Old Oak Common, which is opening 5 years before Euston is this study, as a 'like for like' comparison must be sought between the Surface Station and
|| 16 Sift Assumptions 19/265 332 > e " )
completed. There may be similar opportunities to explore for Manchester to have a phased opening on a Underground Options.
similar basis.
Additionally this is an assumption under Appendix B, Line 2. and 4
- 17 Design for SIFT 21/265 3.4.0 - havg constantly stressed throughout the CP3 design process that this number of car parking spaces being Noted - car parking spaces provided are the same for all options to provide a fair comparison.
provided is unacceptable.
- 18 Design for SIFT - Alignment 22/265 3.4.7 'Would an underground station require a new hybrid Bill and make the current contract null? Invthlvs context, the refereljce vm contracts is |rrelevant and hasbeen rgmovgd to avoid confusion. The
principle of the design being in accordance with HS2 standards remains valid.
- 19 Design for SIFT - Alignment 22/265 347 This sentence does not make sense i:.l;rsmm;rtely stating that the design must comply with HS2 standards as a matter of legal
At the 03/06/21 Technical workshop, it was disclosed that the current HS2 surface station design cannot support
- 20 Design for SIFT - Rail 221265 349 the ‘current ITSS without adqmgnal mitigations helng.lmplemgnted. As the underground stations havev been HS2 Ltd are unable to reply without understanding what is meant by ‘additional mitigations'.
Systems designed using the same principles as a surface station, this is the reason why all 3 underground stations suffer
from the same operational issues.
- 21 Deygng;;i::;r - Rail 241265 3.4.11 No reference provided. Corrected - referred to the figure immediately below.
- 2 Design for SIFT - Rail 241265 3416 This statement doesn't fit with Oakervee's integration of transport services as it portrays Metrolink as a minor [ This statement refers to the underground station options in which the construction of the Metrolink is
Systems o element of the scheme, whilst it should be key part of the scheme. indeed much less significant than compared with the underground proposal for the surface station.
Remit 6 refers to a study carried out by HS2 for the NPR route from the hybrid bill design to Leeds.
- 2 Options - Baseln_*le, NPR 28/265 411 If remit 6 isn't part of the scope it is not clear why is it being referenced. To provide a_node to node ‘comparison the design team have comblned‘the hybrid bill design p|L!S the
Remit 6, Option 0 preferred option from Remit 6 to provide a comparable assessment against the underground options
developed.
The additional infrastructure on approach to the surface station at Manchester Piccadilly needed to
What about the additional infrastructure that is needed above ground to support remit 6? This study has not supp_on Remit 6 I.TSS, relate; speqﬂcally to the study request from co-<_:||ent_s to investigate .NPR
N . " ) " services to Sheffield interacting with the HS2 network at Manchester Piccadilly Surface station to
considered the futureproofing aspects for Manchester and the predicted future operational needs of the railway. |~ . - : )
. " N T A . N S align with NPR programme Concept 2G for Manchester to Sheffield Corridor. The question of NPR
Options - Baseline, NPR Potentially a significant portion of land in East Manchester could become taken up with large sidings and . R N . N . .
- 24 . N 28/265 4.1.1 o P S P . P N services to Sheffield interacting with a combined Underground option was not instructred to be
Remit 6, Option 0 additional rail viaducts. Whilst Remit 6 isn't part of the scope, its impact is getting bigger. still have not ) N . . N A " .
- B ) N " . investigated in this study and therefore this comment is not relevant to comparing like for like options
been presented the findings of remit 6 but from conversations about its content we believe it should have . 3 . 3 .
formed part of this scope and are very concerned investigated in the Undergrpund stuc_iy. however we n_ote further qgestl_ons arise for_the NPR
. programme on future proofing questions of NPR services to Sheffield interacting with the HS2
network option at Manchester Piccadilly.
- 25 Rail Systems 61/265 452 This point proves that the underground station and surface station optimum designs are different and that the  [Noted - this is the point being made in the report but it was not considered part of the study to
Y o potential of the underground station scheme hasn't been reached as part of this programme. challenge the iTSS rather to comment on where capacity enhancements could be made.
Caverns are needed in Options B and D for the approach track junctions and the outer scissors
- 26 Case Studies - Large 69/265 52 Are these caverns needed for a through station? crosswgrs. For B1 they are only needed for thg outgr scissors crossoyers because the approaphes
Cavern Construction are within a box structure. The approach track junctions are an essential part of a through station to
enable trains to get to more than one platform.
K . > Thi K X
Enviro Appraisal - Baseline, Has this document bgen shareFi with all stakeholders? This assessment includes Opllgn 0 e‘fef‘ thoughv 311 This document is part of a separate story. NPR Remit 6 has been used as part of the Baseline for the
- 27 B N 72/265 6.1.0 states that option 0 will not be included as part of the assessment. As a result, we believe this information . B L ) N . N .
NPR Remit 6, Option 0 shouldn't be used environmental assessment in addition to the hBD as per the instruction to provide a fair comparison.
| presume this comment is about King Street site? We believe relocating the shaft and outer scissors
crossover to the other side of the River Irwell would be suboptimal compared to having it at King
Street. The impact on the alignment would be severe, since the crossover needs to be on a straight,
- 28 Enviro Appraisal - 75/265 6.2.4 This location was selected without discussions with stakeholders who believe this could potentially be relocated |and the horizontal curve and braking profile on the approach to the station have been designed to
Underground Option B - to the other side of the River Irwell. work together. It is also likely that another shaft would be required between the station and this new
location. The impact of construction on this site would be no worse than for construction of a new
building. It should be noted that many similar city centre sites were used for Crossrail and the impacts
can be managed.
Enviro Appraisal - . . .
- 29 Underground Option B 76/265 6.2.6 - support the removal of gateway house in all station scenarios. Noted
Enviro Appraisal - Why doesn't the baseline option highlight this job loss information? What about the economic gains once the . - . . .
- 0 Underground Option B 761265 627 station is built and the additional employment the construction will bring to the city, such as the additional OSD? This is captured within Appendix C, the Environmental Matrix.
Enviro Appraisal - Itis felt that too much weight has been given to the impact of the vent shaft locations. It was reported that these
- 31 ppraise 76/265 6.2.8 were indicative locations and therefore the detailed assessment is premature. It's also noted that the track Refer to assumptions. Sift has assessed the current design.
Underground Option B N | L N "
alignment hasn't been optimised, so these locations would likely move.
Enviro Appraisal - If OSD hasn't been calculated in the same manner as our Socio-Ec team, then their scoring will
- 32 Underground Option B, 771265 6.2.11 The additional OSD should be making this scoring positive. " " 9
N remain the same.
Operation
Enviro Appraisal -
- 33 Underground Option B, 771265 6.2.13 The OSD should bring more jobs and offset the reduced CCB once construction is completed. As above.
Operation
Enviro Appraisal -
- 34 Underground Option B, 771265 6.2.14 The baseline carbon emissions should be included for reference. \Within the Environmental Matrix in Appendix C.
Operation
Enviro Appraisal -
- 35 Underground Option B, 771265 6.2.14 What is the baseline amount of demolitions? Within the Environmental Matrix in Appendix C.




Enviro Appraisal -

The scoring system identified option B as red (major worsening) but the overall summary gives a minor

- 36 Underground Option B, 781265 6.2.17 y Cumulation of both the construction and operation impacts.
Summary worsening.
. . The environmental benefits of the underground station need to be referenced, not just the negatives. Increased
Enviro Appraisal - socio-economic benefit due to the OSD and the land and the visual and growth benefits of not having a large
- 37 Underground Option B, 78/265 6.2.17 - I N . 3 g . 9 9 These are covered in the Environmental Appraisal
Summar viaduct above ground blighting the area which will create a physical barrier within Manchester and take up
Y additional land that could be developed.
Enviro Appraisal - "Issues" needs replacing in the environmental section with "points for consideration”, as not all points should be |[The word “issues" doesn't cover all points for consideration. Comment is noted but no change to
|| 38 - 78/265 6.3.0 ) )
Underground Option B1 regarded as negative. wording proposed.
- 39 Enviro Appral;al y 78/265 6.3.1 The amount of spoil that the baseline is removing needs inserting for comparison. 'Within the Environmental Matrix in Appendix C.
Underground Option B1
- 40 Enviro Appral;al y 78/265 6.3.2 It is noted that the station takes longer to build and is a more substantial structure Noted.
Underground Option B1
- 2 Enviro Appral;al - 80/265 6.3.11 We would say this scores the same due to not needing a huge viaducts that would partition and blight the city the viaducts are not considered a worsening, refer to landscape and visual section.
Underground Option B1 permanently.
- 2 Enviro Appralgal - 81/265 6.3.13 Slakgholders were told t‘hat‘ve‘m shaft locations could be moved. This should not be included as part of the Refer 10 assumptions. Sift has assessed the current design.
Underground Option B1 scoring as the track design is likely to move.
- 43 Enviro Appralgal y 81/265 6.3.14 What are the other environmental considerations? These need referencing. These are covered in the Environmental Appraisal
Underground Option B1
Enviro Appraisal - . . . . . . . . .
- 44 Underground Option B1 - 82/265 6.3.21 m’z:;; “;e scoring system identified option B1 as red (major worsening) if the overall summary is a minor Cumulation of both the construction and operation impacts.
Summary 97
Enviro Appraisal - .
| ] 45 Underground Option D 82/265 6.4.0 Format issue Noted.
- 6 Enviro Appralsgl - 85/265 6.4.10 _Stakeholde_rs_were informed that vent shafts are indicative and can be moved. This information should not be Refer to assumptions. Sift has assessed the current design.
Underground Option D included within the report.
Enviro Appraisal - This should be the case for all options. If the track alignment can change in the next design phase, these vent
- 47 Underground Option D - 86/265 6.4.18 N S . . ! Refer to assumptions. Sift has assessed the current design.
Summary shaft locations are indicative and the assessment provided should not form part of the report.
- 28 Stakeholders input to SIFT - 93/265 727 A d‘eslgn freeze time of 31/03/21 was not stated in the agreed programme or communicated to stakeholders See respanse to comment 93
Engagement until now.
- 49 Summary of comparlson of 101/265 8.1.15 Error in text should read "below ground provision for Metrolink has" The text has been amended
underground options
Summary of comparison of 811 (tdraft
- 50 underground options - 102/265 report !“" in proper Option B &B1 in the report is c_on5|dered _ove_rall aminor worsening - see 6217&63.21 res_pecllvely. B &B1 This is on the basis of the cumulative score for operation and construction.
Enviro impacts numerical onwards [have been scored the as a major worsening in the sift scoring. This should be changed to minor worsening.
P from this point)
Summary of comparison of
- 51 underground options - 1265 8.1.2 How many active sports pitches are lost with option D? Refer to environmental appraisal.
Enviro impacts
Summary of compa_\rlson of Option B has had an additional year added to the construction programme compared to the sift scoring matrix |An error was found, where the fit-out logic applied to B was different to B1 and D, and this was
- 52 underground options - 105/265 8.14 L . N . o
N L presented at joint board. No explanation has been provided for why this has changed. rectified.
Construction and Logistics
Summary of comparison of " . . N .
- 53 underground options - 104/265 8.1.5 Option B was originally presented as 13.5 years. More information is needed on why this has changed. ?ellt(iefri:;jr was found, where the fit-out logic applied to B was different to B1 and D, and this was
Construction and Logistics |
Summary of comparison of This is the first time stakeholders have had the term "station" defined. This has caused confusion throughout . N . - . . - \
- PR N I S § . This definition is used in the SIFT matrix to separate ‘Construction feasibility - route’ and
- 54 underground options - 105/265 8.1.10 this initial design stage. Please confirm if this definition has been used to compile the scoring for Route and . . S s
: S . N ‘Construction feasibility - station’.
Construction feasibility Station sections.
. The baseline requires 8 months of single line running and 23 months of full closure. This will not be
Summary of comparison of added to the text here, because this section is for comparing the underground options against each
- 55 underground options - 105/265 8.1.13 The length of time for the Metrolink closure against the baseline should also be provided here. . ! . paring 9 P! 9 N
: S other. It will be added to paragraph 9.1.56 in the following chapter where the underground options are
Construction feasibility "
compared to the baseline.
Summary of comparison of
- 56 underground options - 105/265 8.1.14 This should say partial closure of the Ashton canal. The whole canal isn't closing. Itis closed to through traffic in the same way that Metrolink is closed.
Construction feasibility
Summary of comparison of . R . . i §
- 57 underground options - 105/265 81.18 \What does this sentence mean? E;:i:’as a heading, which got reformatted by accident when the document was 'tidied up' before
Construction feasibility g
Summary of comparison of Geotechnical risk is high due to the overly complex station approach layout, as its been designed as a terminus |This is a high level design at this stage for level 2 (Outline routes for development) further
- 58 underground options - 106/265 8.1.19 station. If the layout was simplified to a through station approach, which is what the station then several of the |development would be required if the option was taken forward to address identified issues of
Construction feasibility key risks would likely decrease. programme and approach optimisation.
Summary of comparison of There will be more risks by building an underground station. However, once the appropriate H&S mitigations All reasonably practicable H&S mitigations will be applied to the baseline and to the underground
- 59 underground options - 106/265 8.1.20 are put in place the CSM scoring is the same. The mitigation put in place with the CSM being scored the same [options. Construction and operation of an underground station will almost always have more residual
Construction feasibility as the baseline should be mentioned here. risk than a surface station, except in special circumstances.
. - highlighted that option D was using the former Central Retail Park after the CCB area was presented after qu ;onstructlon purpose,‘ note lhe way the CCB is done regulres we take whole parcels of land and
Summary of comparison of . e ) A ) N . . |this is why the whole retail park is taken. Not all the space is needed.
N the first sift in January. From an assessment perspective, this isn't scoring each option equally as the design is . . I . .
underground options - . . y ) RW: For commercial development sifting purpose the achievable floorspace within the former Central
- 60 3 I 106/265 8.1.23 not right. It is suggested that the cost benefit area for an area the size of the compound proposed for the central . N " ) B -
Construction feasibility - " . N b R B Retail Park parcel has been deducted in Alignment D. Former Central Retail Park is currently being
retail park should be included for fairness as its assumed this amount of land will still be needed, but in a . N y
Health and Safety N N promoted for redevelopment under baseline option by MCC. Therefore, there shouldn't be any
different location. e N . N
distinction to count it as Alignment D benefit only.
Summary of comparison of : PP : . .
- 61 underground options - 106/265 8.1.05 Please see comment above. It is unclear what specific issue is being commented on. Responses have been provided to the above
N comments.
Commercial Development
Summary of comparison of R . - .
- 62 underground options - 107/265 8.1.26 Please see comment above. It is unclear what specific issue is being commented on. Responses have been provided to the above
N comments.
Commercial Development
Noted. Benefits analysis has been carried out by DfT and TfN using inputs provided by HS2 Ltd and
Summary of comparison of The specific benefits should be highlighted here in more detail for a fair comparison. This section currently its consultants. Th!s has been presented |n‘fu|| inits own Appendix o try af‘d ’?“ake the distinction
- 63 underground options - 107/265 8.1.28 : . N B between work carried out by HS2 Ltd (and its consultants) and other organisations.
y 5 provides no information on the benefits.
Benefit Analysis
The side-by-side comparison of benefits is presented in Appendix I.
Summary of comparison of It is assumed that the comment relates to 8.1.32 of the draft report. A high-level programme has been
- 64 underground options - 107/265 8.1.28 These programme dates feel very excessive without a detailed programme to support them. included within Appendix F along with associated assumptions. These are also expanded upon in
Benefit Analysis Section 3.4, Sections 8.1.30 onwards, and 9.1.41 onwards.
Summary of comparison of . . . . . .
- 65 options to baseline - 109/265 9.1.4 Whepwas a the idea O.f aneutral outcome for railway operations agreed with stakeholders? We do not believe By stating neutral outcome, what we mean is a like for like iTSS where all options have been
. that - agreed to this. - -
Railway systems designed to support the iTSS.
Summary of comparison of The ambition as stated by the GM Mayor and included within the scope was not a like for like comparison. It This is at odds with the scope document where section 1.1.2 states "One of the key aims of the study
- 66 options to baseline - 109/265 9.1.4 was for a "fully and fairly compared" station, where things are similar and comparable, not exactly the same. is to be able to undertake a like for like ("apples with apples") between the surface hybrid Bill station
Railway systems The items that were like for like were the ITSS and 6 platforms, 400m in length. and the underground alternative"
Summary of comparison of This was a question about futureproofing to understand what additional capacity was available. None of the
- 67 options to baseline - 110/265 9.1.8 analysis of this work has been made available to stakeholders or were stakeholders asked about requirements |The available information is as presented within this report and its appendices.
Railway systems for what services could run. Can the full findings please be shared and more information provided in the report?
Summary of comparison of This scenario on potential shuttle services is new information to stakeholders. - believe that a through
- 68 options to baseline - 110/265 9.1.9 station option should have been considered, similar to how the NPR Sheffield service would operate to This is beyond the definition of the iTSS and is considered beyond the remit of the scope of the study.
Railway systems Liverpool, rather than a shuttle services.
Summary of comparison of
- 69 options to baseline - 110/265 9.1.9 Has the surface station the capacity to be able to accept these additional services, as per the current design? |Only with additional infrastructure, such as the “Chords” to/from NPR, plus suitable siding provision
Railway systems for HS2 de-strengthening.
Summgry of comparison of Ewd_ence has not begn provided that the s_urface station has the cap;\cny to accommodate a terminating shuttle Covered in the NPR Remit 6 study material such as 2RS02-W SP-OP-PRE-M005-000001.
- 70 options to baseline - 110/265 9.1.9 service. If all the trains were through services from Manchester to Liverpool then the underground through L . . N ) N
. . . . y ) Itis illustrating an example of a future service choice that would be more compatible with one layout
Railway systems service would be a better option. The scope on this wasn't agreed with stakeholders. than the other.
Summary of comparison of - . . . .
- 71 options to bassline - 1121265 9115 Has the additional ATFS been included in the price? Additional ATFS has not been costed for the underground options because it was not included in the
" route schematic diagram.
Railway systems
. Al |_nformaF|on was}expected to b.e presented to stakeholders on 1st April as per the programme no_t 15th / 16th Noted. It is acknowledged that, as the sifting analysis came towards its conclusion in April 2021, a
Conclusions and April. New information has been issued to stakeholders on further development of the works up until 28 May. N N . : . . :
- 72 . 124/265 10.1.2 . " P h . 3 large amount of information was shared in a relatively short space of time. Any new information was
recommendations Stakeholders received 136 slides on 1st April, since then 1269 pages / slides have been issued after this date |. P N
. X . N B . intended to address stakeholder comments on the initial information that was shared.
with content that had been changed, with further new and changed information presented in the sift report.
Conclusions and The scoring in the sift appraisal below is different to the what was presented on 22nd April - slide 10 of 20 in Agreed that the_sml_ng scores for Fhe Node-to-Node apraisal was slightly amended. The row amended
- 3 recommendations 1241265 10.1.2 Piccadilly Underground Sift Summary - Decision Point 2 - 22.04.21 -final was the Strategic Fit - Urban Design.
Y 9 Y o . The scores for Option B and B1 were updated following the slides referenced
The scoring table originally presented to stakeholders on 22nd April contained 11 / 16 scoring options. The .
Conclusions and slides sent to stakeholders on 5th May of this meeting scored differently and contained 20 scoring options. This Noted:
- 74 " 124/265 10.1.2 N . . it 9 scored. Y ing op! . The scoring tables were amended to best showcase the scores via reviews between HS2 and the
recommendations presentation contains 19 scoring options. These scoring criteria have therefore changed make it difficult to . nr
Design organisations.
comment on.
Conclusions and 'We do not agree with this point. The scope for a “fair and full comparison” was not followed as the design of [Noted. The node-to-node comparison of all options developed to Sift Level 2, in line with the agreed
- 75 . 125/265 10.1.7 the stations have been based on a surface turnback layout (a "like for like" replica) and so an optimised scope, enables a like-for-like comparison. It is noted that there are opportunities to develop in
recommendations ! g o X ;
underground station has not been developed. individual options if they were carried out for development beyond Sift Level 2 stage.
As set out in Line 19 on appendix B - Assumptions, the alignments had been developed for sift level
Conclusions and Example of the "like for like" design is in the assumptions (which is new information), which states the entire 2 purposes, which was discussed with Stakeholders.
- 76 " 125/265 10.1.7 track route from Nodes to the station for options B and B1 are just an inverse of the current surface station . e . . N
recommendations 3 . ) . h It is agreed that the vent shafts are not ‘optimised', but as set out in the scoping document (Section
design. This has led to vent shaft locations being chosen that are not ideal. . " . N L X
8i) [the alignment] will consider, in high level terms, the potential length of tunnels, and number of
vent shafts...
What this work has highlighted is that the surface station designed ITSS works for an the Underground station, The rgspgnse to opportunities identified by stakeholder in AppenQ|x E “.1 sgctlon 1'.10 gl!ludes to
. - y N . A H y some initial thoughts from stakeholders on the Underground station having its own individual ITSS for
Conclusions and but the additional capacity of a 6 platform through station cannot be realised by assessing it against this ITSS. 5 ) . " o N .
- 77 . 125/265 10.1.7 ) b N ) . . consideration, however this would likely require different solutions to the infrastructure for an
recommendations An Underground station needs its own ITSS to fully understand its benefits and appropriate time to fully . N . N .
B Underground station solution that would also need to be equally tested with the Surface station design
develop it. h : )
for a like-for-like comparison to be undertaken.
- 78 Conclusions gnd 125/265 10.1.8 A section should be given for stakeholder views. i.e. section 11.0.0 Noteq. A new §ectlon has been added. befo(e the Conclusions to capture stakeholder feedback and
recommendations identify potential future areas for consideration.
Conclusions and . . . . . . .
- 79 " 124/265 10.1.8 This is HS2's recommendation and doesn't represent stakeholder views. This should be stated. Text of 10.1.8 has been updated to make this clear.
recommendations
- 80 References 128/265 12 This document hasn't been made available to - It is unclear which document is being referred to. HS2 Ltd can look to provide any outstanding

documentation.
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- 81 Appendix A - Scope a(F;DnFu?T]O;er na This document is different to the one presented to stakeholders on 01/04/2021 that was to be used for scoring. [This document (Appendix A) describes the agreed criteria that were used for the sift assessment. It is
document p fgram this Please clarify which document was used scoring for scoring the sift criteria. unclear what difference is being referred to.
point)
AL The key aim of the study was to provide a full and fair comparison to an underground station, not a replica. This . . . . . .
- 82 Appendix A - Scope 132/265 112 has led to an underground station that doesn't reach its full potential as it has been designed as a replica of the Thg undgrgrounq stations have been design from first principles to establish space proofing and
document N adjacencies at high level
surface station underground.
Appendix A - Scope Resilience and capability for additional services was given minimal attention - see sift document 9.1.9. One of
- 83 PP P 140/265 3.8.3 the major reasons why this study was requested was to understand the futureproofing of the station. We believe |Noted
document §
that this has not adequately been explored as part of the study.
- 84 Appen‘dlx B - Final scope 148/265 NOTE: - continue to have serious reservations around the performance of the hybrid Bill station. Noted
for sift 2 underground
- 85 Appendix B - Assumptions 156/265 14 Zgﬁel;ﬂm time this information has been made available to stakeholders. Why wasn't this made available Refer to response to comment 15
- 86 Appendix B - Assumptions 1571265 na The risk and oppo_rtunlues for the pgsellne stam_:rj haven't been presented. Therefore»lts very difficult to Noted
understand what risks or opportunities are specific to the underground or surface station.
" R . R . - . . . .. ... |lt remains an assumption as no detailed study of the impact of phased opening has been made.
- 87 Appendix B - Assumptions 157/265 Table: Ref 2 Phasing Thvls ,CDS‘ would nqt be significant in gompansqn to the costvofvthe whole scheme to achieve and would sit within Ashfield rail depot is to the South of Manchester Airport, and so any works trains from there would
Table existing land acquired under the hybrid bill. This would be similar to Old Oak Common. . . : . . N
need slots in between HS2 services to supply materials for track and rail systems installation.
- 88 Appendix B - Assumptions - 157/265 Table Ref. 11 The geotechnical issues are imported from the track design which is a replica of the surface station like for like. [It is unclear what the comment is specifically referring to. It is felt that the assumption is valid for the
Table Construction The track design should be modified to minimise the construction risk for mining. design work that has been undertaken.
- 89 Appendix BT-ag\;sumpuons B 157/265 Table Ref. 19 Alignment|Acknowledgment that opportunities important to stakeholders haven't been developed due to the timescales. Noted
R e The design was rushed due to tight timescales. This makes the layout and vent shaft locations less relevant as - . hvhrid bi N .
- 90 Appendix B - Assumptions 158/265 Table Ref. 22 Alignment |the chance of these moving at a later stage is highly probable, make decisions at this stage on the information The I_evel d‘etall 'S c’ommensurate with & pre-hybrid bill maturity of design and would not be
Table . X considered ‘rushed'.
available not applicable.
- o1 Appendix B - Assumptions - 158/265 Table Ref. 24 Alignment These options were put forward with the limited information available to stakeholders. This comment insinuates |This refers to both MW JV internal considerations and the workshops with stakeholders in which the
Table : 9 that another station footprint has been considered be the design organisation, but not shared with stakeholders. (long list options were adjusted under request from stakeholders to position D and B1 for example.
R " ~ Another example of the design team not having the time to develop the track design adequately and importing . . . .
- 92 Appendix B - Assumptions 158/265 Table Ref. 29 Alignment|a variant of the existing surface station track layout that isn't optimised for working underground with the The vallgnmvemvhas been developed using an approgch for managing lateral acceleration un(_ier "
Table . y braking which is known to be acceptable to HS2 as it has already been adopted for the hybrid bill.
alternative vent shaft locations.
" " The 31st March design standards freeze was not shared with stakeholders. This request to look at curved . . L .
- 93 Appendix B - Assumptions - 159/265 Table Ref. 43 Alignment |platforms from stakeholders was submitted on 30th March. The design freeze was not published or Noted - The deS|_gn freeze was simply the point in the programme at which development needed to
Table stop and production start.
stakeholders would have made the request sooner.
- 94 Appendix B - Assumptions - 159/265 Table Ref. 44 Alignment This shows that the Qeslgn pr'ocess was rushed due to the time restrictions placed upon it and the potential of The comment reflects that the work was to sift level 2 and further development could be undertaken.
Table the underground station hasn't been fully explored.
Appendix B - Assumptions - . The ITSS has put restrictions on the underground station development. A wholly underground station ITSS While a wholly underground option with a new ITSS could be developed, it is deemed outside of the
|| 95 160/265  |Table Ref. 47 Alignment ) ! ° )
Table should be developed to realise the potential. current scope, and therefore is not covered as part of this study.
Appendix B - Assumptions - The assumption refers previous work carried out for the HbD in which it was found that a total of 6
- 96 PP Table P 160/265 Table Ref. 48 Alignment|Can 8 platforms be utilised effectively with the ITSS? platform edges would be required for HS2 and NPR. Although not examined for reasons of trying to
minimise cost it is suspected that further platforms would result in inefficiencies.
- 97 Appendix BT;slsesumpuons B 160/265 Table Ref. 49 Alignment |Please provide more information on what is being inferred here regarding other alignments. It is inferred that given a different set of design criteria there may be opportunity for refinement.
- o8 Appendix B - Assumptions - 160/265 Table Ref. 57 Rail  |The industry standard_ for S|g|j§| sighting for drivers is 25m. 50m is overstated and 25m should be more than 465m i consistent with previous work
Table Systems acceptable to professional driving standards.
- 99 Appendix B - Assumptions - 160/265 Table Ref. 58 Rail Please clarify what is meant by protection points. Protection Points are typically known as ‘traps’
Table Systems
- 100 Appendix BT—a»slsesumpuons B 161/265 Table Ref. 60 Alignment|Please clarify - does this mean the inclusion of trap points somewhere? No this is referring to buffer overruns and stress transitions for the CWR.
- 101 Appendix BT—a»slsesumpuons ) 161/265 Table Ref. 62 Alignment | This could also be a reassessment of the ITSS. The dwell time assumptions are consistent with other HS2 stations.
- 102 Appendix B - Assumptions - 161/265 Table Ref. 63 Alignment Thev gurrent‘ uvnderstandlng is that no options can accommodate the ITSS (surface or underground) without Noted
Table additional sidings
- 103 Appendix B - Assumptions - 161/265 Table Ref. 70 Rail Phasing HS2 could ensure that the airport could receive passengers earlier, which is also a key destination on See response to Comment 16
Table Systems the network
- 104 Appendix BT;slsesumpuons B 161/265 TabIeS)IIRSe‘gmf Rail Please confirm the basis of the comment on little added benefit comment. Does not meet HS2 strategic goal of city centre connection.
- 105 Appendix BT;slsesumpuons B 161/265 TabIeS)IIRSe‘ng Rail Has the railhead in Ashbury's that is being proposed been taken into account? Yes, the Ashley Railhead was included in the assessment
The first time this was presented on 22nd April, 11 / 16 options considered were presented in the sift matrix. On
Sift Appraisal Table - |the 5th April 20 options for consideration were presented in the sift matrix. In this sift report issued on 28th May,
- 106 Appendix C - SIFT Matrix 164/265 Summary of node to [it shows 19 options for consideration. Changing the scoring criteria and the scoring itself multiple times during |Unclear what this is referring to. The sift has only ever compared 3 options against the baseline.
node ratings an intense sifting process is very difficult for stakeholders to track what has changed, as no explanation has
been provided by HS2.
" . Sift Appraisal Table - Stakeholders haven't provided a preferred option. Please clarify why the stakeholder preferred section is The scoring of a green indicates a minor improvement over the baseline for the reasons provided in
- 107 Appendix C - SIFT Matrix 164/265 Summary of node to
. coloured green. the breakdown.
node ratings
. .. |ltem 2.2 in the strategic goals and objectives for HS2 states that the designs should integrate seamlessly with
Sift Table Heading: other integrated transport models. Saying the design delivers only City to City connectivity indicates that not
[ ] 108 Appendix C - SIFT Matrix 165/265 Strategic Fit - HS2 g P - Saying lgn ¢ Y Y indicat ~ |Noted
© enough work has taken place due to the tight design timescales and cannot be compared fairly with the hybrid
Strategic Goals . . . N
Bill station for all underground station options.
. . |What consideration has been made for the passenger experience on the High speed NPR train service which is
Sift Table Heading: . i . s . . . . . . -
" . . required to turn-back? Also, how does this impact people who request a forward facing seat for their journey The operational details of passenger seating were not considered at this level of detail for initial route
|| 109 Appendix C - SIFT Matrix 165/265 Strategic Fit - HS2 > ) > - ) [ ¥
| from Liverpool to Leeds, but then find themselves reversing out of Manchester and in a rear facing seat? This [selection.
Strategic Goals } " . ) s "
doesn't seem like the passenger experience is being put first.
Sift Table Heading:
- 110 Appendix C - SIFT Matrix 165/265 Strategic Fit - HS2 | The commercial opportunity hasn't been explored fully as part of all the underground station designs Commercial Opportunity has been explored in accordance with the HS2 standards for level 2 sift.
Strategic Goals
Sift Table Heading:
- 111 Appendix C - SIFT Matrix 165/265 Strategic Fit - HS2 Please clarify what is classed as a small difference. This is a subjective assessment.
Strategic Goals
Sift Table Heading:  |HS2 and NPR require a sidings near Manchester once both services are fully operational for surface station The surface station is accommodated by use of the ‘NPR' platforms and then new sidings when NPR
- 112 Appendix C - SIFT Matrix 165/265 Strategic Fit - HS2  [and underground station due to empty coaching stock not being able to travel to Crewe. This means that at comes into service. The need for sidings for the underground options have understood but the
Strategic Goals present, all designs produced cannot achieve the ITSS. This should be noted in this section. location excluded from this work.
Sift Table Heading: L . . . . .
- 113 Appendix C - SIFT Matrix 165/265 Strategic Fit - Urban Z:::C‘:“S?;;s:lso set 200m further back, which from a place point of view, should score negatively against the The surface station or baseline is always scored as neutral under the HS2 procedure.
Design
Sift Table Heading: . . . .
- 114 Appendix C - SIFT Matrix 165/265 Strategic Fit - Urban In the sllde_s shareq with stakeholders on 05/05/?021'.3” options scor_ed the same as the baseline and a lot The slides were shared to openly engage with the stakeholders as a work in progress.
Design more new information has been presented on this option. Please clarify why this has changed.
Sift Table Heading: . . . - . . }
- 115 Appendix C - SIFT Matrix 165/265 Strategic Fit - Urban This is ngw information. The 3 core principles now has a 4th core principle around legacy which hasn't been Noted
. shared with stakeholders previously.
Design
Sift Table Heading: . - . . ) .
- 116 Appendix C - SIFT Matrix 165/265 Strategic Fit - Urban The surface station also visibly dlwdeg the city with a 1'6Km viaduct that reduces the amount of future Noted but the baseline is always scored as neutral
Design development that can take place. (equivalent to 6 Westminster palaces),
Sift Table Heading: . . . |
- 17 Appendix C - SIFT Matrix 165/265 Strategic Fit - Urban All the underground station options free up the Ign.d. whgre the vsurface viaducts would have been and doesn't Noted and accounted for.
. create a 1.6km structure that creates a visible division in the city.
Design
Sift Table Heading: This information has changed. Please confirm why the route lengths haven't been scored since they were on  |Route lengths are not in and of themselves a significant factor in construction feasibility and so no
|| 118 Appendix C - SIFT Matrix 165/265  |Construction Feasibility - ! gec. Hirm why g ] Y leng 9 Y
Route the previous summary. D should score a big positive due to being 3km less in length. score is given.
Sift Table Heading:
- 119 Appendix C - SIFT Matrix 165/265 Construction Feasibility -| This section has changed from the slides shared on 5th May Not sure what slides are being referred to?
Route
Sift Table Heading: . . . - L
- 120 Appendix C - SIFT Matrix 165/265 Construction Feasibility -| This is the first time stakeholders have been presented with this high level programme in the appendices Notgd. It was not pos;lble to complete work on the programme until the design was finalised - this is
Route similar to the cost estimate.
Sift Table Heading:
- 121 Appendix C - SIFT Matrix 165/265 Construction Feasibility -| This is new Information. Option B has had an additional year added on to it, but no explanation is given. An error was found, where the logic applied to B was different to B1 and D, and this was rectified.
Route
Sift Table Heading: . . . - L
- 122 Appendix C - SIFT Matrix 165/265 Construction Feasibility -| This is new Information. This is the first time stakeholders have been presented with this high level programme. Notgd. It was not pos;lble to complete work on the programme until the design was finalised - this is
Station similar to the cost estimate.
Sift Table Heading: . - . . . .
- 123 Appendix C - SIFT Matrix 165/265 Construction Feasibility - Please e>‘(pla|n why criteria that assessed the station length has been removed. This was present in the slides The full technical note including all of the design information is reference No 1 in section 12.
Station shared with Stakeholders on 05/05/2021
Sift Table Heading: . . - . . . Text in SIFT matrix amended to make clear Square One is not demolished as part of Option D.
- 124 Appendix C - SIFT Matrix 165/265 Construction Feasibility - Option b alsg means that the existing Net_work Rall bulldlng §quare One is retained, which also houses However, still scored equal to baseline because D involves demolition of approach ramps and
. Northern Rail, so option D has a reduced impact on NR facilities. 3 . . . )
Station Gateway House near NR station main entrance, which are not in the baseline.
Sift Table Heading: . . . . L hBD requires 8 months of single line running and 23 months of full closure. Disruption due to
- 125 Appendix C - SIFT Matrix 165/265 Construction Feasibility - U_nder 9p“°" D Metrolink can_con_tlnue FO opergte as it does toda_y_ Wn.h ggnlflcantly_less than the 7 years relocation of tram stops for D may be less than this. Scoring in SIFT matrix adjusted to 'Minor
N disruption caused by the hybrid Bill design. This should be a positive impact for option D. ,
Station Improvement' for D.
Sift Table Heading:
- 126 Appendix C - SIFT Matrix 165/265 Operation Feasibility - [How has this been assessed against the baseline? No evidence has been provided to stakeholders. Baseline details added to Sift Matrix
railway operations
Sift Table Heading: N . . e .
- 197 Appendix C - SIFT Matrix 165/265 Operation Feasibility - During the technical meeting on 03/06/2021, stgkeholgers were told that the sldlng§ were rgqulreq anq that See response to comment 112
. " none of the current surface & underground station designs can operate the ITSS without this service siding.
railway operations
Sift Table Heading:
- 128 Appendix C - SIFT Matrix 165/265 Opt_eranon Feasibility - Scoring has changed from the 05/05/21 slides It was highlighted at issue that the information presented was draft
Station for passenger &
place
Sift Table Heading:
- 129 Appendix C - SIFT Matrix 165/265 Opt_eranon Feasibility - Scoring and narrative has changed from 05/05/21 slides. Narrative added to reflect scoring
Station for passenger &
place
Sift Table Heading:
- 130 Appendix C - SIFT Matrix 165/265 Opt_eranon Feasibility - |In previous V§r5|ons, all L_u:ldergroundi stangns were scored positively, but now they are below the baseline. Narrative in the sift matrix adds explanation to scoring
Station for passenger & |Rationale isn't clear why it's so negatively impacted.
place
" . Sift Table Heading: . S . . . . .
- 131 Appendix C - SIFT Matrix 166/265 The 05/05/21 slide had a narrative in this section, which has now disappeared. Please clarify. Text has been added back in

Operation Maintenance




Sift Table Heading:

Option B & B1 in the report are considered an overall minor worsening - see 6.2.17 & 6.3.21 respectively. B &

- 132 Appendix C - SIFT Matrix 166/265 Environment B1 have been scored the as a major worsening, in red, in the sift scoring. This should be changed to minor This is on the basis of the cumulative score for operation and construction.
worsening as per the sift report recommendation of the option against the Baseline.
- 133 Appendix C - SIFT Matrix 166/265 Sift Tal?le Heading: |Please provide the d.ocument name and number which include these assessments. We are not clear if they Assessment is below at the bottom of the page and spans over pg 161, 162, 163, and 164.
Environment have been shared with stakeholders.
- 134 Appendix C - SIFT Matrix 166/265 Sift Table Heading: New information provided to stakeholders in this section. Noted
Stakeholders
The assessment has been carried out in accordance with HS2 procedures.
" . |The original CCB has a significant additional land take should be considered when calculating the total area ces are Ct_)nsolldated Construction Boundary that calulates the area required to pu'ld HS2and it's
Sift Table Heading: o 8 N N associated infrastructure. The CCB have not been used as a metric for Commercial Development
" . : that can be developed as part of the hybrid Bill scheme. You can't develop above the station or the viaduct. " .
- 135 Appendix C - SIFT Matrix 166/265 Commercial . N P . . . N assessment. Both a very diifferent topics.
Development The station and viaduct footprint is a 1.6km _stretch (6 Westminster palaces in In_ength), This needs subtracting
from total CCB area that can be developed in order to make the assessment fair. . . .
Commercial development assessment has been conducted on the residual land that was required
temporarily for the construction of HS2 (no permeanly required land has been included e.g. station or
viaduct), Indicative achievable floorspace has been calculated for assessment purposes.
Sift Table Heading: . . . L .
- 136 Appendix C - SIFT Matrix 166/265 Commercial Wevdlsagree hqw thls has been assessed. A larger CCB means that more disruption is caused to the City, but Noted - assessed as part of environmental appraisal
is given a positive in this assessment.
Development
- 137 Appendix C - SIFT Matrix 166/265 Sift Table Heading: Cost|All cost information is new and wasn't shared in the 05/05/21 slides. Noted
- 138 Appendix C - SIFT Matrix 166/265 Sift Table Heading: Cost Why haven't land, propgrty aqd compensg&lon been included? They have in section 1.1.9 in the executive
summary and was confirmed in the technical meeting on 03/06/21
- 139 Appendix C - SIFT Matrix 166/265 Envwonfn;:egtgbgpprasal This appraisal is entirely new and has not previously been shared with stakeholders. Noted
. .| Stakeholders were informed that the vent shaft locations were indicative and were likely to change as the track
Environmental Appraisal L . . . N N AN N
for Route Table Topic: layout has not been optimised. The information should be included in the sift report to highlight these areas, bit Vent shaft locations would be sifted as part of future development of an option. The key thing here is
- 140 Appendix C - SIFT Matrix 166/265 . " |the sift scoring should all be neutralised to N/A for all underground options as the detailed work to determine N N . )
Community - L " . . . that the options are compared on a fair basis.
) where the Vent shafts would be located on an optimised alignment hasn't been determined as part of this study
Construction . y !
due to time constraints put on the design process.
. . |The surface station scheme is constructing a 1.6km concrete viaduct through a busy part of a growing city
Environmental Appraisal centre. This would be extremely negative from a landscape & visual perspective compared with a single head
- 141 Appendix C - SIFT Matrix 167/265 for Route Table Topic: ) Y negat P ua’ p p pared w 9 The assessment has been carried out in accordance with HS2 procedures.
Landscape and Visual house as part of an undergro_und solution. As all undergron.fnd options don't have a 1.6_km dlwd_e_ running
through Manchester the scoring should reflect that by making all the underground stations positive.
Environmental Appraisal
- 142 Appendix C - SIFT Matrix 167/265 for Rpute Table Topic: [Ifitis ;cored a neutral, why has a negative score been awarded for all underground stations? scoring needs Noted
Traffic and Transport - |changing to all neutral.
construction
Environmental Appraisal
- 143 Appendix C - SIFT Matrix 168/265 for Rpute Table Topic: |All pomments are the same for underground and baseline. We would expect to see neutral scoring across all Operatlvonal scpres are assessed as neutral and the rationale for the negative Construction stage
Climate Change - options. scores is provided.
operation
Environmental Appraisal . . . - _—
" . for Route Table Topic: As t_h_e underground op.tlons are all subterranean, [h'S.ShOUId provu_de addltl_onal natural S.h'EIdmg from the This requires additional study that would not be completed within the timescales given, so a neutral
- 144 Appendix C - SIFT Matrix 168/265 N additional rock cover. I'd expect the underground station to have big benefits here as being underground should . . f N . o
Electromagnetic L 5 score will have to remain until such time that a study is commissioned.
) mitigate the EMI issues completely.
interference
Environmental Appraisal
- 145 Appendix C - SIFT Matrix 168/265 for Route Tal_)le: Indlcan_ve V?m shaft locations have been usgd to |u_st|fy avery negative scoring of the routte. Due to this, we do The design has adopted reasonable positions for vent shafts - see response to comment 140
Preferred Option - not believe it should be used as part of the sift scoring matrix.
overall rating
- 146 Appendix C - SIFT Matrix 168/265 Envuonmer_nal Appraisal This appraisal is entirely new and has not previously been shared with stakeholders. Noted
for Station Table
Environmental Appraisal
. . for Station Table: . . . . . .
- 147 Appendix C - SIFT Matrix 168/265 Historic Environ - Is this tunnelling comparable to Crossrail? The assessment and scoring has been based on this study alone and not compared to Crossrail.
construction
Environmental Appraisal
. . for Station Table: . . . . . . . .
- 148 Appendix C - SIFT Matrix 168/265 Human Health - Option B and B1 seem like they should be scored neutral to the baseline and D scored a minor worsening. The assessment has been carried out in accordance with HS2 procedures.
construction
. .| The surface station scheme is constructing a 1.6km concrete viaduct through a busy part of a growing city
Environmental Appraisal centre. This would be extremely negative from a landscape & visual perspective compared with a single head
- 149 Appendix C - SIFT Matrix 169/265 for Station Table: ) v negat P ual p p parec W 9 see response to comment 141
Landscape and Visual house as part of an undergro_und solution. As all undergron.fnd options don't have a 1.6_km dlwd_e_ running
through Manchester the scoring should reflect that by making all the underground stations positive.
E)Tgazz‘g:?::)é?g?é?i We would expect HS2 work with the companies impacted and - try to relocate them before job losses
- 150 Appendix C - SIFT Matrix 169/265 economics‘— occurred. Please confirm if the loss of the square one office been included in the job losses for the hybrid Bill  |All hybrid bill assessments are based on the NPR Study.
: option. This is new information
construction
Environmental Appraisal
- 151 Appendix C - SIFT Matrix 169/265 for Sta;f;nl—;?g _Socw- How many jobs will be created by the HS2 construction programme that offset these losses? This is not factored in to the sift appraisal.
construction
Environmental Appraisal
- 152 Appendix C - SIFT Matrix 169/265 for S‘ae“coonn;?\ki)les: FOCH} Rail sidings job losses at Ardwick impacts all options, not just option D Noted.
construction
Environmental Appraisal
. . for Station Table: . . . . . .
- 153 Appendix C - SIFT Matrix 169/265 Sound, Noise and Why have the underground stations been scored red but only considered a minor worsening? It still represents a worsening.
Vibration - construction
Environmental Appraisal
. . for Station Table: Traffic . . . . . . L . N
- 154 Appendix C - SIFT Matrix 169/265 and Transport - ‘Why has Option D been awarded a minor worsening score when the comment says it should be neutral? The rationale for the scoring has been presented within the sift matrix.
construction
Environmental Appraisal . . . - - .
" . for Station Table: As thg underground Op‘IIOHS are all subterranean, thIS.ShOUId provide aqdmonal natur.al shielding with the This requires additional study that would not be completed within the timescales given, so a neutral
- 155 Appendix C - SIFT Matrix 169/265 . additional rock cover. I'd expect the underground station to have benefits here as being underground should | . f N . L
Electromagnetic . 5 score will have to remain until such time that a study is commissioned.
) mitigate the EMI issues.
interference
Environmental Appraisal Agreed that more information on prospective waste and material arisings are required to make a
. " for Station Table: Waste|Why are the baseline options not containing minimal information for a scoring comparison with the g Pprospe . 9 q . .
- 156 Appendix C - SIFT Matrix 169/265 . N . more thorough assessments behind a high level estimate. However, these aren't available without
& material resources - |underground? More information needed.
N further study.
construction
- 157 - 210/265 Programme Table Nothing mentioned in this programme about a design freeze on 31st march. See response to comment 93
Appendix F - Indicative It is accepted that this information had not been previously shared in this format prior to completion of
- 158 PP N 250/265 n/a This is all completely new information the draft report. Previous verbal comments had sought further detail on the construction programme
construction programmes B . . L
so it was included to provide further detail in response.
While it could be considered possible to use Manchester Airport as a temporary Terminus a feasibility
study would need to be started to look at this. This is not instructed work, nor particularly relevant to
Appendix F - Indicative Why can this not be staged? decision is not clear. Old Oak Common is acting as a temporary terminus whilst  |this study, as a 'like for like' comparison must be sought between the Surface Station and
|| 159 ’ 251/265 18.1.0 e ) ) h -
construction programmes Euston is being completed as part of phase 1, why can't the same rationale be applied to Manchester? Underground Options.
Additionally this is an assumption under Appendix B, Line 2. and 4
Disagree. As per the fourth assumption in 18.1.0 of the draft report “The programme and timelines
- 160 Appendix F - Indicative 253/265 18.1.0 Table The Phase 2b western leg programme only considers HS2 and not NPR operations. The comparison between |are for delivery of HS2 to Manchester in an underground station”. These do not consider the NPR
construction programmes - the surface station programme and Under ground stations is therefore not a fair comparison. route to Leeds to the east of the underground stations." Therefore it is considered that the chart does
indeed reflect a like-for-like comparison.
It is not possible to programme the NPR bored tunnels, because we do not know where the tunnels
end beyond Node 3, and so we do not know where the TBMs will launch from or how long the drives
- 161 Appendl‘x F - Indicative 253/265 18.1.0 Table The NPR programme needs to be included in this section for a fair comparison. are. Construction of NPR approachesv,vouter scissors crosspver and portal shaft are included mvthe
construction programmes programme as they may affect the critical path for the station. One of the programme assumptions
we have had to make is that NPR construction does not affect the HS2 and Manchester Piccadilly
high speed station opening.
Appendix F - Indicative 'Why can enabling works commence before royal assent for the surface station, but not the Underground Appendix F has been amended to remove this discrepancy. Enabling Works is now shown
|| 162 " 253/265 18.1.0 Table Y ; .
construction programmes station? commencing after Royal Assent for all options.
- 163 Appendix F - Indicative 262/265 232 A more detailed analysis of the benefits was proposed but due to the time constraints this was not possible to  [Noted. Benefits analysis has been carried out by DfT and TfN using inputs provided by HS2 Ltd and

construction programmes

complete the analysis in time for the sift report publication

its consultants.
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1 1 119 It would be usem! for HS2 to explicitly state this includes the entire route from the Airport to Node 3 Wording of 1.1.9 has been updated to make this clear.
including the station costs.
2 2 256 \!would be helpful if Option A was Iden!\f\eq as,!he fourth option that was not taken forward noting the \Wording of 2.5.7 has been updated to include this
loptions taken forward were better performing in the initial
N N 311 This paragraph s ot lear. Has Option 0 been ncluded (excluding the sidings) or as It Een OMIMted | e oo e een oot ittt the sidings.
entirely? | believe it is the former but please clarify.
If Option 0 has been assumed then this is key for comparison of operational capability. According to
information provided by Hs2 to [JJlf Option 01s capable of 8tph for NPR (and possibly up to 10tph with a
4 3 311 heavily constrained timetable). We believe the underground station options would be able to handle at | The assessments are made on the basis to meet the ITSS
least 10tph (possibly more but limited by pur) with fewer ti . This
difference in capability needs to be assessed/recorded
Node 3 is a nominal point on the NPR alignments to allow direct to the
surface station. There are opportunities to refine the alignments from the underground options taking a
5 3 318 more holistic view of the route towards Leeds however Node 3 was used to limit the scope of design | 0re - Node 3 formed part of the agreed scope.
work for HS2 for this study
The use of the phrase " joint workshops' implies the Sift appraisal was a joint effort. A number of
comments were raised by the stakeholders and implying the appraisal was jointly agreed is not
6 3 325 representative. Suggest this amended to "The appraisal of options against the sift criteria by HS2 was | wording amended
discussed with the stakeholders at a series of workshops on the 15/16 April.
as this would be more
Should a key be that that il be provided. This appears to have 0SD was developed asan illustration of what can be ach\e\(ed to meet the needs of
7 3 Table 1 N with scope to 'Select and develop a wholly
governed a number of key decisions about the sizing of elements with the box structures §
station concept’
The that the P have been designed as a terminus is key as it has a
8 3 Table 1/3.4.10 bullets 3 & |major influence over the complexity of the station throats. In particular the need to be able to reverse Noted
4 trains out of all platforms has a major influence on the solution and negates some of the potential
ta i
9 3 Table 1 What assumption has been made regarding the operation of NPR? Is it assumed NPR will be delivered Itis assumed that an underground station will operate as a terminus until NPR is
later? Given the later delivery of options, does thi remain valid? constructed.
10 3 333 Bullet 3 - Suggest this amended to "Potential NPR connection to Sheffield” Text amended.
his needs to be explained further. Why has Option B not been developed? How is this considered (or  |\(citional text added to highiioht [l proposal for underground station was not
11 3 341 N N incorporated due to programme constraints. Regarding the Sift the proposal i.e. current
not) in the sifting pora ¢ “
provision is scored in the sift matrix. refer also 3.4.2
Node 3 is an assumed position for this study to tie in with NPR alignments for the surface station. If an
12 3 348 underground station were taken forward for further development then further consideration of the Noted
route to Leeds and potential stabling facilities would be needed
Is it definitely the case for all options that the tunnel from the Airport could not have an intermediate Intermediate construction sites will be required at the vent shaft locations. However, if
13 3 34.12 construction site? Did HS2 consider potential alternative sites and if so where is this evidenced? The the comment refers to the main tunnelling works spoil is removed via the portal at the
assumptions log in Appendix B suggests alternatives were not considered airport.
For the route from Manchester Airport to Piccadilly how does this assumption compare to the baseline | .. § i .
1 3 3418 scheme? Is this consistent wiith assumptions for the hybrid Bill scheme? Itis completely consistent with the hybrid bill scheme.
15 3 3420 How does this rate compare to the planned Old Oak Common excavation for example? ?::\Z:T)cnes 'I‘iise‘t;e'e”h’“a"e o tunnelling works across HS?2 taking into account ground
It would be helpful if there was a f to th in Appendix F. There is
16 3 3412103424 relatively little detail of the assumed di it d ies which have been used to  [Noted. This reference has been added at 3.4.25.
derive this duration.
Further to the comment above, it is not clear from the information provided in the report or Appendix F
17 3 3412103424 [why the station civils would take over 8 years to complete. How does this duration compare to Old Oak | Amendments to Appendix F to resolve inconsistences
|Common which has a footprint (albeit with a shallower depth)?
18 4 410/411/412 Itis assumed these paragraphs are not finished and will be updated in the final version Text amended.
2 R 41 General I:;s:‘;c;;:r; eeds 02ls0 desribe the Remit  NPR route to the tunne portal near GOrton (3t excuing | i 1 s been amenddt o include thisdescripton.
It may also be worth noting that the NPR team also developed an alignment without sidings which
21 4 4.1 General lentered tunnel earlier than the Remit 6 Option 0 design which has a smaller footprint in the Ashburys /  |Noted
Gorton area
Comment noted, however the questions relating to Option 2b in Remit 6 which includes
It should be noted that the maximum capacity of Option 0 is 8tph from the Airport through to Node 3 for NPR services to Sheffield which was not instructed for investigation in the
2 4 41 General which is likely to be less than an underground station. To achieve 10tph through the surface station Underground study - therefore it is unfair in understanding a like for like comparison to
requires more infrastructure in Manchester (known as Option 2b) which has higher costs and a larger  |include for detail on Remit 6 Option 2b and the capability or infrastructure
footprint. requirements of a surface station without assessing the same for the Underground
options.
2 4 4107420 Can we expect the final version to \vr\clude comparable statistics for the baseline scheme with total Further information added
lengths of tunnel and surface running?
Isthe outer scissors needed for normal operation (when most services are continuing through the The outercrossover cissarsare for perturbed scenarios at the end state but also enable
station) o for perturbed operation? This needs to be clearer what the purpose these cross-overs is and ¢ @
24 4 4211 HS2 trains to access all platforms when the station is HS2 turnback only (ref 3.4.10 &
whether there has been any consideration as to whether the ITSS can be accommodated without the 3.4.11)
crossovers. S
Figure 9 / Figure 13 / FigureThe key features including the two cross-over locations should be labelled to give context for the text
25 4 Noted
17 which follows.
2% 4 4214 \Why cannot the outer cross-over be moved to the site of the Rondin Road intervention core rather than | This could be examined at the next stage if the option is taken forward but would
B having two separate structures? require careful consideration of the impact of caverning under the viaduct present in
that area and the impact of the headhouse compound on Rondin Road.
Given a key advantage of the underground station is expected to be additional capacity for more services
27 4 4235 itis likely the areas would need to be enlarged lingly. This would be expected to have |In the section it has been highlighted that
B [a minimal effect on overall cost but should be noted particularly if a larger concourse would be expansion of B & D ticket halls are constrained where as B1 is not.
challenging to provide.
ize b ha
28 4 4241 How has the ratio of concourse What been | daitional text is added to clarify. refer 4.2.36
Imade? (Same comment applies to all options)
Has the Metrolink been retained in the current location because it will not fit anywhere else or because a
29 4 4.2.44 solution has not yet been developed? Need to be clear whether a 4x80m Metrolink can be Cross reference to 3.4.2 where this is discussed is added
laccommodated for this option as this is a requirement. If not then then report should state this.
It would be worth noting a bespoke horizontal alignment was not developed for Option B1 specifically | Noted. However, during the alignment development, it was deemed that there was no
30 4 430 but uses the same horizontal alignment as Option B for design expediency. There may be opportunities  [discernible value in producing differing alignments for B vs B1 while they share a
for refinement for B1 if it were treated independently of Option B. common straight through the centre of Manchester.
31 4 4.3.10 [Add a reference to 5.1.4 and give the full name of Bologna AV Central station Updated
32 4 4.4.10 Could relocation/reconstruction be considered for the Grade |l listed stable block? Notes added. note context is important consideration
2 4 4425 S\fgges! the 'lr?t Sent?nce isamended to "The two outer platforms are constructed as mined caverns Noted and updated
with each serving a single through line.” to improve clarity.
Is it worth noting therefore that a change to the ITSS would be needed with all trains including HS2 The statement was made to suggest that reducing the layout to 4 platforms would not
34 4 451 London services continuing to a location east of Piccadilly? This could be a turnback sidings facility be possible in line with the iTSS. Exploring 4 platforms to an alternative iTSS was not

relatively close to Piccadlly.

intended to be carried out within the remit of this study.




35 Figure 21 It may be better providing this as an appendix as it is not possible to read at the size presented To be added into a new AppendixJ
Does this section need to comment on the potential phases of the ITSS (i.e. the surface station is HS2 only | Assumption 71 in Appendix B assumes NPR would be in service at a later date. No
36 4.5 General then HS2+NPR). Does this apply to the underground station or is it assumed HS2/NPR would come online |defined dates were provided in the NPR Remit 6 report to determine whether the dates
i due to the longer deliver the options? coincide.
Has there been any assessment of how many paths would be available? Is it reasonable to assume the  |Previous work on the surface station shows how the capacity of the surface station can
37 4.5General (4.5.2) underground station would only be limited by the capacity of the Manchester Spur? If not, what are the |be enhanced, however similar constraints exists with the underground options. Blending
constraints? of the paths of the Manchester spur acts as the overarching constraint,
No further data available. Costs and programme durations are not often published, and
Is there any data regarding the construction cost/durations for any of the case studies presented for when they are it is not usually clear what is included. The construction programme for
38 5.1 (General) [comparison to the underground options at Piccadilly? Would have expected HS2 would be able to 0ld Oak Common (OOC) was looked at, but as this has not been built yet we do not
provide a more comprehensive comparison to Old Oak Common in particular. know whether it was sensible. 0OC is in very different ground conditions and has a very
different design.
Is the risk here the construction of caverns in close proximity to each other? From the Stepney Green | |1 115K I 1argely due to construction of such large caverns in close proximity to each
p . other. The technology and expertise exists to construct 21m wide single caverns.
39 522 lexample it is apparent a technical solution would be available to construct a cavern in much weaker
However, even for a single cavern, controlling ground movements and avoiding building
material. Please can you clarify
damage will be challenging and will remain a residual risk.
Comment noted. However, would this also apply to the HS2 Manchester tunnels in any case? Itis The Manchester bored tunnels wil be constructed using closed-face TBMs, and there is
: + » |norisk that this will be unfeasible. The Channel Tunnel site investigation needed to
understood that further effort would be required to prove the viability of a novel technique or usage (i.. v X
: i prove the continuity and levels of the Lower Chalk across the channel and is not a direct
40 524 the closely spaced caverns) prior to a hybrid Bill submission. Is it also worth noting that the Channel B
or . analogy to the situation in Manchester, as you say. This was mentioned only to show
[ Tunnel would have had very limited records of historic borehole data to inform initial assessments of N B P~ o
y that it is possible to undertake significant site investigation to assess feasibility prior to
ground conditions.
lhybrid Bill passage.
2 529 ;rx ::ttlement risk is related to the strength and stiffness of the Sherwood sandstone. This should be Sentence added to this paragraph.
There is an assumption that the material excavated from the box would have little value and would need
2 628 /631 Lo be disposed of. Given a significant percentage of the material will either be weathered sandstone gy, iy and potential to reuse this material has not been considered in this ift.
(potentially sand) or solid sandstone these materials may have value as site won aggregate or for other
markets. It could be worth noting thi
There is a slight contradiction here. The earlier paragraph suggests there would be less site clearance but
™ 621176214 the later paragraph then suggests there will higher emissions due to additional demolitions. Given the | This is due to additional jtions in the city by th d
: : lower footprint | would expect there to be an overall reduction due to ! less the i ion cores. Pl fer to detail within Appendix C.
alignment was affecting taller structures. Please clarify
44 6.2.14/63.2 How do these volumes compare to the baseline scheme? This should be in the Construction section of the matrix.
Can this be expanded to explain this assessment is based on the much higher impacts during
45 6.2.15 construction? Is this statement solely related to th b ions described in the preceding Please refer to Appendix C, as the Sift Matrix expands on many of these points.
46 6216 It is unclear why the o}puun»has been assessed as neutral overa\\ during operation. Would expect there to please refer to Appendix C, as the Sift Matrix expands on many of these points.
be benefits from moving railway in terms of noise etc
o be clear, is this an increased CCB compared to the baseline or the other underground options? Data N
4 637 reviously provided suggested the CCB for this option would be slightly smaller than the baseline. Refer to sift matrix for CCB comparisons
This could be clearer. It is my understanding that the excavation volumes for Option D would be less than | This section compares Option D against the Baseline rather than other options.
48 64.1 the other underground options but more than the baseline option. Would be worth noting this option q re add d el . Paragraphs 8.1.28 and 29 provide a
Ihas the lowest excavation quantities. high level summary.
[Given the uncertainty with both the route and the vent shaft positions can these statements be so
definitive? There is significant scope, especially east of Piccadilly for different vent shaft sites. Is there a | The sift has been carried out in accordance with the scope and HS2's Route
49 6.4.10&6.4.11 view as to whether these impacts could be mitigated to the point where they would be no worse than ~ |D Procedure. Refer t ions reagrding indicative nature of the vent
the baseline? Or is the view that Alignment D is intrinsically more likely to have greater impacts (noting |shaft locations.
the comments in 6.4.18)?
This is only correct for B1 assuming the only access to the NR platforms is via the existing
northern/western concourse. If B1 were taken forward alternative configurations for passenger
50 8.19 circulation could be discussed with NR to improve passenger interchange. We also note recent NR Notes added to reflect B1.
master planning hich entrance
See previous comments about Metrolink provision for Option B. Is this a fundamental limitation of the
5t 8.110 option or simply that a 4 platform Metrolink option has not been produced for Option B? See response to Comment 11
Key construction programme assumptions were provided in Section 3.4 Basis of Design.
There is no detail provided in the report relating to C&L prior to this. | was expecting a detailed A detailed i ‘was developed for all three underground station
52 813816 i ing how the has been ined and the key i i ions, including seqt These were not included in the report because the
o sequence for each option to have been provided earlier in the report. Are the paragraphs 3.4.12 to brief was to keep it concise and it would have been difficult for non-specialists to
3.4.24 the extent of the programming activity? interpret. This is similar to the cost estimate, for which the detailed calculations have
not been provided.
53 817-819 A comparison to the baseline scheme tunnel drives would be helpful. Can HS2 confirm their cLTentview | corvion is not for comparison to Baseline, and therefore s not included here
regarding the tunnel drives relative to the baseline scheme?
This chapter is for comparing the options with each other. The d f
54 8113 |A comparison to the duration of Metrolink closure for the baseline scheme would be helpful here. Metrolink closures in the baseline has been added to the equivalent paragraph in
Chapter 9, which is 9.1.56.
55 8.1.15 How does the diversion of Pin Mill Brow and juncti to the baseline scheme? Itis similar, with a similar layout after construction.
Adjustment in location was tested however option D is constrained also on the
§ . . | west by requirement to include western ticket hall which is also constrained by
56 8116 ‘ﬁ:'r‘t‘:‘”egr'&;Zf;?r‘:‘::swﬁ‘jfg’;’;::c'u'ﬁ:"f:v:’s‘:"""e”e"k;‘;;’jx;::;?‘“ﬁf‘h'ﬁe:‘:’tyh:!i‘;'"g ‘"zﬁﬁ:f"g""y Metrolink. The opportunity was highlighted during workshops and noted for testing
ghlig Y OPPOTEUNYY \¢oy10\ying development of ticket halls. refer diagram in Technical Note refer 5.2.2 of
presentation material issued 15/04/21
Section 8 is intended to focus on the three underground options against each other,
57 8.1.30 For completeness please include the baseline cost here for comparison rather than against the baseline. The baseline cost is reported in 9.1.66 of the draft
report.
For completeness please include the baseline entry into service date for HS2 Phase 2b and note the NPR
58 8.132 delivery date is TBC but expected to be a few years later (nominally 2040 currently but this has not been |Noted. Sections 8.1.59 and 9.1.70 have been added.
subject to detailed planning)
50 910 This may be better prgsemed as tablg, Itwould also pe helpful if the total tunnel length and surface Alignment - Content converted totable.
length were also provided for all options for
Would this restriction on the technical headway limit the capacity of the underground stations to less
60 915 than the capability of the Manchester Spur? Could this be mitigated by an alternative approach to Provided provided for the options supports the 3 minute
§ ventilation in the underground station throat? Would this restriction in the station throat apply to headway then the overall capacity of the underground station will not be affected, however the
(Option B1 which is potentially more open than Options B/D? technical headway that underpins this s likely to be longer therefore the potential performance
recovery between consecutive trains may be reduced.
61 915 Does this 1 train per ventilation block limit the parallel p: ITo confirm, itis one train per vent block per direction.
. . The assessment was carried out as a desktop assessment. More refined assessments
It would be worth pl used these values. Can more N N
62 917 ° ¢ " are not considered to create significant changes and would be done at a future stage if
journey be with the current level of alignment development?
an option were to progress where a definitive route layout was determined.
|According to work by HS2 on behalf of NPR, the ‘top train working' capability has only limited value as
63 9.1.9Bullet 1 !he! cg;:aclty of :h‘e station s limited by the tation throat except n perturbed operation. ThISSNOUIG b |1 oo nere i cieoie ore o et it cchievesis aditional chices for how the
noted for completeness |additional tph can be timetabled, particularly if a future TSS with shuttle services is considered.
The two-track ‘chords' are not part of the Option 0 baseline. These would require a much wider footprint
ightly higher costs than the baseline option. According to information provided to [l by Hs2, Noted. This paragraph was included in response to the query form the stakeholders in
64 9-1.9Bullet2 Option 0 cannot easily accommodate shuttle services alongside HS2 ECS moves. It would not be fair to fﬁ;iiﬁ:,"g:".ﬁ: ﬁ::'g b‘i:;':et::';::v‘:::::’:z' :f;: Sltx;ﬂle :z:’:ch?x;‘;;‘:nb‘e:gdfz;"m
compare a different option without including the full impacts of alternative option in the baseline option. | '° " grou u s thatitwou! it 6 Opti
Disagree with the comments here and would like to see more details of this assessment. With a through
station, the NPR services would approach from the opposite direction to HS2 stations, reducing the
65 9.1.9 number of potential conflicts in the station throat (which is the limiting factor of the surface turnback). | € design of the surface station throat has been optimised to make its capability match the
The through services will also occupy a platform for a shorter duration, potentially allowing more [capability of the Manchester spur ance the HS2 and NPR paths are overlaid with each other.
services to use each platform per hour. Amore of overall s needed, |Vlimatel the constraint on the Manchester spur remains whereby NPR timetable patterns are
. P required to fit around HS2 timetable patterns due to the constraint of Euston timetable.
This is not considered to have an impact on the Sift Criteria. The Station is likely to act
66 9112 To be clear, do HS2 think this will have any significant impact on any of the sift criteria or is just a risk to  |as the rescue facility point. There is a small risk that there may be minor adjustments to
: be noted? the station design to accommodate this rescues facility but not anticipated to change
the general form
67 9114 It would be worth noting that NPR designs continue to develop and it is possible ‘Node 3' could be moved |Nothing identified that there is a possible change to Node 3 and the study doesn’t
: o a surface location to allow for a systems handover in east recognise this opportunity.
The location was not identified specifically, mainly due to the limitations on the vertical
68 9.1.15 Are HS2 able to provide any indication as to how far from the station this point is likely to be? track geometry whereby the closest point at which the alignment was able to surface is
considered to definitely be beyond the limit of the current traction power capabilities.
|Given the need for vertical circulation, it would be possible to configure the escalators such that the
69 9.1.22 horizontal distance is minimised as far as practicable. This has not been considered in detail by HS2 at  [Note added
this stage so should be noted i
It is worth noting there would probably need to be more detailed discussions regarding the relative area
70 9.1.25 of the OSD and the need to create a pleasant environment for passengers by providing more natural light |Notes added to 9.1.24 as more relevant location.
/ openness should an ion be developed further.
o be clear, i this saying that the only way Option B could accommodate 480m Metrolink platforms |faditiona! above ground options were examined however
7 9.1.27 \would be to provide them on the surface? preferred option as underground option not incorporated due to programme
P restraints however it should be noted the feasibility of this is untested refer also to 3.4.2
7 9129 -9.1.36 It would be helpful if there was a summary providing a view as to whether the options are better or Noted
N o worse overall than the baseline option or if it is quite mixed with no clear difference between options.
7 0.1.40-9.157 There is a lot of duplication / overlap between the content of this section and the preceding sectionin  |Chapter 8 is comparing the underground options against each other, Chapter 9
) o Section 8. Would there be a way to consolidate these sections to improve readability? compares them to the baseline. It is not possible to merge the two chapters.
74 9.1.48/49 \Were any alternative sites for tunnel launches considered, possibly launching from a shaft in the Salford |There would be no programme advantages, because the station is the critical path.

area? Would this have any advantages?

There may be environmental benefits if excavated material can be removed.




75 9 9.1.56 Why is there no comparison to the hB design here? The Metrolink closure duration in the hBD has been added.
This paragraphs simply restate i provided previously in Section 8. How do the figures A of the baseli heme is not ited as part of this
76 9 9.1.59-62 :
|compare to the baseline? report.
ons h
The the options have higher benefits compared to the surface station. | o 1he journey times between the nodes of interest in this study have been
77 9 9163 This is largely the result of reduced dwell times through the station for Options B and B1. Option D gains ! °
N N N . presented in Appendix |, along with the analysis carried out by DfT.
a further benefit from improved journey times each side of the station.
[tis important to note, for full transparency, the HS2 surface station and approach has been developed
78 9 9.1.66 with a lower contingency than the other options and NPR route due to the higher level of design This is described in Section 20.1.6 in Appendix G of the draft report.
Suggest 'strategic fit' is amended to 'HS2 strategic fit' as there is some disagreement due to differing Disagree. T'?‘S isstrategicfit as defined under the HS2 Route development ‘pmcedure‘
79 10 1015 strategic priorities amongst the organisations involved. HS2 strategic goals and programme benefits, and all other references within the report.
egic 0 9 As such it is evident what "Strategic fit" is in this context.
Can additional paragraphs or an additional section be added to this conclusion so that the views from A new chapter has been added before the Conclusions to highlight key stakeholder
80 10 1018 the stakeholder organisations are recorded? Appreciate the sift assessment and recommendation is comments, concerns and potential areas for further work. Additionally, the Exec
: governed by the HS2 sift process however | think it would beneficial to separa!ely include the views of  |Summary and Conclusions have been re-worded to make clear that the
here for ide the sifting recommendations are those of HS2 Ltd.
o 3no. train paths per day is a fixed upper limit determined by studies for the hybrid Bill
? 2
81 Appendix B Assumption 10 ‘.S 'he 3no. Trains a fixed upper limit? Would an additional train per day be possible? How has the upper Design. No additional trains are possible. The 1800m3/day is also a reasonable estimate
limit for excavation been assessed? " . "
of average daily excavation in the station box.
& AppendixB Assumption 27 Further dev‘elopmem isbothan opportunity and arisk therefore | think it would‘ be appropriate for the Noted
corresponding opportunity (Assumption 26) to also be flagged as a key assumption.
Itis a general rule of thumb that where the tunnel crown is more than 18m below
& Appendix B Assumption 30 We would like more clarity on this policy. Wou\d acover of \ess than 18m to the tunnel puna\ actually  |ground level, only sub-surface land acquisition powers need to be sought through the
PP P require purchase of the land or would it req payments to th hybrid Bill. This general guidance is appropriate for informing a sift level of design but
powers are determined on a case-by-case basis.
The provision of the outer scissors crossover has a significant mfluence over the design of the station and
84 AppendixB Assumption31 |1, te therefore | would have thought this would be a ke Noted
Introducing surface running before Node 3 would also be an opportunity as a surface route is likely to be
85 Appendix B Assumption50/52  [less costly than a tunnelled route provided it emerged in a corridor which is not heavily developed and | True but the topology does not make this feasibility
land acquisition/compensation costs do not offset the construction cost saving
Agree the stabling facility is a significant cosl risk and shuu\d be highlighted however for the purposes of
86 Appendix B ption 54 the surface and he g facility is excluded as potential solutions  |Noted
have not been i for the options.
Has this been assessed as an increased cost because the route may need to be longer? larify The the practical difficulty of achieving a vertical alignment
87 Appendix B Assumption 59 Would also note that the systems handover is required to be on the surface which would be expected to |that both serves the underground station and meets an appropriate handover section
be lower cost than a tunnel. within scope of the design.
- = -
[Why would a reduction in dwell time result nincreased cost? WOUId expect s 10 B a OpPOTIUNTY (i ur oo e mptionts invalid i the assumptionts
88 Appendix B ption 62 too. Unless an of the timetable is undertaken we cannot be certain of potential . . :
N not realised and a longer dwell time is required then that is why.
impacts across the network.
89 Appendix B Assumption 71 There may also be efficiencies by delivering the HS2/NPR elements together Noted
% AppendixC Construction Feasibility - |Given Option D can be built independently of Metrolink and would only require a very short duration Noted
PP Station - Metrolink closure compared to the hBd | would have expected this to be positive compared to the baseline.
OR‘;‘;;::"BF::':(;:‘SV A through station has fewer potential conflicting moves and the reduced dwell times could potentially be |PU€ to the limitations of the capacity of the approach and throat capability rather than the
a1 AppendixC [ ca /fehgmn 1ot raci|used for recovery as platform occupancy will be lower for a given TSS. Do not agree is a worsening. This plat : """‘:‘5‘ T"“;"’“ "‘Elfssl‘"f‘ has been used for this 5":1‘” P'a""";‘ Sccupancy are already
Y Y assessment does not appear to take cognisance of the performance advantage for through services, | atvely 10w, reducing the platform occupancy time won't have significant benefit to
layout robustness for the defined iTSS.
Operation Feasibility -~ [Again, Id the through station to avoid th in the station throat for through
92 Appendix C Railway Operations - future serwces and have a benefit for through services. What assessment has been undertaken to reach this IThe station throat of the surface station has been developed and optimised so that it does not
proofing conclusion? lact as a constraint on the iTSS used in this study. This assessment was undertaken as part of the
Hybrid Bill design and is the basis of alternatives
Given the low level of certainty is there a view whether the issues identified for the vent shafts could be
o AppendixC ol avoided by relocating the vent shafts / amending the alignment? Are these representative of an The Sift has by ed d ith HS2's Route Dx Procedure.
P o0y underground option generally or just the current assumed alignment (i.e. could the impact be readily Refer to assumptions regarding the indicative nature of the vent shaft locations.
designed out)?
Similar to comment on Ecology, the assessment is based on the assumed positions of vent shafts which
[have a low level of confidence. Are these impacts representative (i.e. similar impacts would result he Sift has b . ith HS2's Route D Procedure.
9 Appendix C General regardless of refinement) or would it be expected these could be mitigated through design refinement. It
N N Refer to assumptions regarding the indicative nature of the vent shaft locations.
seems the current underground alignments have selected more greenfield locations for shafts compared
to the hBd which seems to affect more brownfield sites.
95 Appendix C Socio-economics :ﬁ?;tfﬁ?::s‘;‘i‘::;z?:es:r ; mrf; ra(::s bf‘apc: \W e:(rei;m:zﬁm;’.’:f;:»ﬁﬁ:ﬁ ?::neecl‘:orth This sift has used the hBD Piccadilly High Speed
PP porta '0.an aggreg ty station, Ardwick and Manchester tunnel (including vent shafts) and NPR Remit 6 design.
The surface viaduct and associated for the sur ould be expected to have a
% AppendixC Sound/Noise significant noise impact even with mitigations such as acoustic barriers (which would have a visual This sift has used the hBD Piccadilly High Speed
a limpact). The impacts from moving the route into tunnel would be more localised to vent shaft positions |station, Ardwick and Manchester tunnel (including vent shafts) and NPR Remit 6 design.
land possibly ground vibrations. Has a comparison of the surface section noise impact been undertaken?
The CP3 h h prior to Royal Assent but the underground
. " options all show this activity starting |mmsdlalely following Royal Assent. Why can the CP3 programme | Appendix F has been amended to remove this discrepancy. Enabling Works is now
P
7 Appendixf | Construction PrOGramMe |zt carier and the underground options canot? This would allow the utity works o be brought - |shown commencing after Royal Asset or al optios.
forward and allow station to begin sooner.
Why does the Civils Station Construction need to wait until the enabling works are largely complete? | | The same Enabling Works durations and logic from the hybrid Bill Design Piccailly
98 Appendix F Construction Programme [would expect there to by to in one part of the site whilst [Station p were used for the tation options.
enabling works / utility diversions complete in another part of the site
Itis not wholly clear why for the tunnel from Airporttakes 3 |The production rates used for the tunnel drives are the same as those used for the
99 Appendix F Construction Programme |years longer than the hybrid Bill. Due to the change in can see the d hybrid Bill Tunnels South, i.e. a long average of 80m/week from the
increasing by 18 months but not 3 years. Please explain. Manchester Airport portal.
It would be helpful if the CP3 programme separated the tunnel and station construction activities so the No(ed Main focus of this work has been the three underground options with the
100 Appendix F Construction Programme b
[programme can be more readily compared to the underground options. for Urposes.
The construction of the underground station requires additional infrastructure to be
" . constructed compared to the CP3 scheme, in the form of additional underground
X y Itis not clear why the rail systems durations is much longer for the underground options compared to ! I ¢ ! rou
101 Appendix F Construction Programme systems in a station environment and ventilation shafts. The access and logistics
the CP3 programme oms " ¢
restrictions of an underground station also impact the duration of the programme.
(Lessons learnt from Crossrail)
The bars are a sil of the actual . In the CP3 version
Why is Testing and Commissioning integrated into the installation activity for the CP3 programme but a ::es': W": {I';Elee["e‘fe":;'t:ve"ap between the 2, as some elements must be powered up
separate 2 year activity is included for options? Can an ppor N o N
102 Appendix F Construction Programme ’ ¢ The extension in duration is aligned to underground station fitout programmes
station with more systems and greater complexity having a longer duration but on what basis has a - N o N y
duration several years longer been determined? (Crossrail and 0OC) and associated with the logistics and access considerations that
: impact on the ability of being able to construct/install items simultaneously or in close
proximity compared to the over ground station.
[tis not clear what elements of the scope are included in the ‘Station’ and‘Approach’ Costs. Suggest a
103 Appendix G Cost Estimate diagram showing which elements are included in which cost element is provided for all options Appendix G has been updated to include such a diagram.
(including the CP3 design)
104 Appendix G Cost Estimate How does the station cost of Option B1 (approx. £7bn) compare to Old Oak Common (station + Victoria  |No information on Old Oak Common costs is in a position to be shared, other than what

Rd Crossover Box)?

is already available within the public domain.
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These are initial comments based on the presentation and do not necessarily provide an exhaustive list. [Nl reserve the right to raise further comments.

Reviewer Comment Ref No. Subject Section number [Comment Response
~ TOM.
- do not consider that the underground options presented to date to have been sufficiently ‘optimised’ at the
stage of design development that has been reached to support a decision on the preferred option between
surface and underground options. As set out in the letter from the HS2 Minister Andrew Stephenson to Andy
Burnham, Mayor of Greater Manchester, it is essential that this study produces a “fair and robust evidence base
for decision making”. The suggestion for a section of the report to set out that further detailed work on
- 001 111/p5 assessing Underground options is noted by HS2 Ltd. concerns stated here by
AP The conclusions presented within the draft sift report include the identification of considerable risks, stakeholders should be discussed with DfT due to the request for additional
opportunities, and uncertainty associated with a wide range of technical disciplines. As a direct result of this, the [assessments being beyond the scope of the study
report identifies a number of specific requirements for further areas of work to be progressed, which would be
needed to ensure there is a complete enough basis on which to inform a strategic decision of the level of
national significance associated with the design of the Manchester Piccadilly High Speed station.
Given the considerahle risks onnartunities_and nncertainty identified within the cift renart_there is a rick that
"...development to assist stakeholders identify their preferred option."
This early section of sift report sets a tone that suggests that all stakeholders would agree / have agreed on a
Preferred Ioptlgn fgr an alternative l.JHQerground station optlon.. The report needs to make clear, wherever a Sections 1.1.11 and 1.1.12 have been amended to make clear that these are HS2 Ltd
- 002 1.1.2/p5 preferred' option is set out, that this is only from the perspective of HS2 Ltd. N
recommendations.
This issue needs to be addressed throughout the report, including later references to the surface station
emerging as the preferred option as the overall outcome of the study (e.g. section 1.1.10 - see comment 005).
“Node 3" 3.1.6 quotes the rationale for Node 3 as agreed with the co-clients and stakeholders for
Need clear recognition that Node 3 is notional - an artificial constraint. Linked to comment 001, the requirement 04 g, N .
- 003 1.1.4/p6 K PR h N . . the study to correspond and enable future integration with work on the NPR
for further work has been identified in order to produce a fair and robust evidence base for decision making
o s R N N Programme.
considering an optimised alternative for a combined Underground station.
i "HS2 Ltd recommended Alignment B1 as the better performing of the Underground options."
- 004 1.1.6/06 This conclusion needs to be reviewed after consideration of wider challenges presented by partners in The conclusion of sift assessment was drawn based on the work carried out in line with
407P comments on the draft sift report, and also accounting for the identified requirements for further areas of work to |the agreed scope.
be progressed.
B "...the Surface station would be the preferred option."
This conclusion needs to be reviewed after consideration of wider challenges presented by partners in
005 1110/ 06 Ecémr:;er:tesssgdthe draft sift report, and also accounting for the identified requirements for further areas of work to Anew chapter has been added to identify potential future work. Sections 1.1.11 and
- o P prog : 1.1.12 have been amended to make clear that these are HS2 Ltd recommendations.
Also see comment 002 - it could be read that this is the preference of all stakeholders. It needs to be made clear
that this is the preference of HS2 Ltd only, and not of wider partners.
- "Further detailed development of the options, based on the agreed scope and
requirements of this study, is unlikely to significantly change the overall assessment and comparative difference
between a Surface and Underground High Speed station at Manchester Piccadilly, particularly in respect to cost
and programme."
- 006 11.11/p6 Itis top early to draw this conclusion wnhou} the further de‘tajled development work. -‘con5|der this study to Noted. See response to Comment 1.
be afirst pass of what an underground station could look like for Manchester Piccadilly. It is clear that a further
piece of work is required to provide a thorough assessment comparing an optimised underground station design
with the Baseline surface station option.
Also see comment 001.
Executive The Executive Summary needs to capture the uncertainty / risks / opportunities and the identified requirement
- 007 Summan for further areas of work to be progressed as outlined later in the report. Information presented to Ministers must |A new section has been added to the Exec Summary to synopsise the new Chapter 10
y also reflect this.
This included all options to serve Manchester City Centre and several options for
shallow box stations and an Underground (Option 17) in the Piccadilly area, information
- 008 21.0/08 “...following a robust sifting process of alternatives." can be found in the Options for Phase Two of the High Speed Rail Network report
+07P Were these alternatives all surface turn-back options? And also all HS2-only options pre-NPR? Clarify. (https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachme
nt_data/file/68965/options-for-phase-two-of-the-high-speed-rail-network.pdf) page 106
onwards and table 4.1
- 009 2.1.7/p9 ...an optimised alternative for a combined Underground station. See response to Comment 1
See comment 001.
Whilst this section sets out the agreed programme dates, it is also important to note delays in the provision of
mfovrmatlor?. The agrggd programme set Om, that panner.s WOUId,d'SCUSS and agrge a prgferred undergrouqd Noted. It is acknowledged that, as the sifting analysis came towards its conclusion in
- 010 2.3.3/pl1 station option at Decision Point 2 on 22 April 2021, with information to support this decision to be provided in full April 2021, a large amount of information was shared in a relatively short space of time
to partners three weeks in advance on 01 April 2021. Full information was not provided in a timely manner to ! 9 Y P .
support the requirements of Decision Point 2.
- o11 31.1/pi5 Flrstvmentlon of "Option 0" - nged to add explapatlon earllevrA Further detail on Remit 6 Option 0 also needs to be Further text added
provided as part of the supporting documentation for the sift report.
) Building on the above point, this paragraph needs to be made clearer. This feels like a significant point on A stabling strategy is in place for the baseline but outside of consideration for the
[ | 012 3.1.1/p15 9 on > h > D
stabling / sidings. How and when should these additional requirements be considered? underground stations.
Is "passive provision" the right term for the Baseline option? This option must consider the impacts of the full
y proposed route between the limits of Node MA and Node 3, with the full route infrastructure between these limits | The term refers to works under HS2 remit that would enable the construction of NPR
[ | 013 Figure 2/ p16 ) o - ooe s ; nd hod > oW
being assessed to ensure a fair 'like-for-like' comparison with the proposed underground options. Please confirm |without operational impact on HS2.
that all assessment criteria consider the impacts of Piccadilly to Node 3 for the Baseline option.
- "Node 3"
- 014 3.1.6/pl6 See comment 003. See response to comment 003
Appendl)f B contains a fullvtatv)le devel.oped during the deS|gn"I|5t|ng the assumptions The development of the design together with assumptios were shared through
made, rationale and potential impacts if found to be incorrect. R N . .
- 015 3.3.1/p19 . N S 3 . . . numerous information and design workshops the table represents a collation of the
note that this is new presentation of detailed information unseen prior to the draft sift report being shared work
with partners - adding to the significant challenge of reviewing within the programme timescales. .
Exclusions - "Vent shaft locations and head house designs"
In line with this exclusion, the sift assessment should reflect the uncertainty around this - i.e. there shouldn't be
too much weight attached to the impacts at specific locations - needs to be proportionate to the stage of design
- 016 3.3.3/p20 development. The vent shaft locations identified for each option have been noted as indicative, and it is Noted
recognised that further work would be required to optimise both the route alignments and the resulting
requirements for vent shaft locations, which would include the potential for design optimisation and impact
mitigation.
i Exclusions - "Connection to Sheffield"
Integrated network planning between HS2 and NPR service and infrastructure proposals is fundamental to
achieving an optimised station design at Manchester Piccadilly. Wider aspects will also be of significant
importance to the design, notably integration with the emerging options for connecting NPR services between
- 017 3.3.3/p20 Manchester and Sheffield into the High Speed station. The connection to Sheffield is an exclusion within the Noted
current study and should be brought into the scope for full consideration. It is considered that the underground
station options are favourable for connecting Sheffield NPR services over the Baseline design. This need for
additional work is now of heightened importance due to further progress that has been made within the Remit 6
work in considering the NPR connection to Sheffield.
Exclusions - "Stabling" and "Sidings"
Linked to comment 001 re: design optimisation and comment 023 re: ITSS assumptions, it is important to
[ ] 018 3.3.3/p20 > il o - > ; Noted
progress the further work requirements identified in order to optimise the station design to make best use of
stabling / sidings facilities - and in such a way that supports efficient operations.
- Exclusions - "NPR continuity"
- 019 3.3.3/p20 See comment 003 (re: Node 3). See response to comment 004
Metrolink options have been included in the sift It was not agreed to omit all the
Metrolink option from the sift. The sift report highlight that option B provision as existing
Exclusions - "Design of Metrolink Track & Station" is not preferred option. Additionally it was discussed that Metrolink would not be
- 020 3.3.3/p20 Noting this exclusion, and as agreed between HS2 Ltd and wider partners, it must be ensured that the design of |used a a deciding differenciator. The Sift outcome is deterimed from a number of criteria
Metrolink track and station options are not being factored in within the sift assessment. including Metrolink however Metrolink has not been used as the differenciator to
determine outcome.
Refer also minutes of management mtg and follow up email - 06/04/21




“Metrolink proposal for B1 and D were developed with - designers over a series
of workshops. Option B utilities existing provision and does not include the new and
additional underground Metrolink proposal.”

Design team incorporated design proposal from -for B1 and D.

Design team have not recieved a design proposal from -for option B other than
statement in workshop that it is preferred to be integrated as an underground proposal.

- 021 3.4.1/p21 have developed options for the design of Metrolink track and station arrangements that are considered, at As stated an underground option could no be integrated in the programme and should
the current level of design development, to work for each of the options considered within this study. These be noted that its feasibility is untested including potential impact on depth of hs2
options have not all been progressed into the options assessed within the draft sift report due to timescale station
constraints. Refer also 3.4.2

HS2 Ltd cannot provide a robust view on development opportunities outside the
proposed construction boundary. Land within the construction boundary and not
" . " subsequently required for the operational railway, would be subject to acquisition by the
For SIFT purpose, only GEA guantum within .CCB has pegn asse§sed. Secretary of State and would potentially be available to be returned to its original owner
The assessment of commercial development impacts within the sift assessment has been based only on the for development after construction assuming the land has not materially chanaed. This
- 022 3.4.5/p22 potential development opportunities within the defined CCB, and not wider development opportunities beyond has been puantified as part of the stud Hogwever 1o view can be rov)i/ded og ’
the CCB. This restricted assessment is not in line with the agreed scope. A revised 'wider development developmgnt opponunit?es beyond the%cvnstructioh boundary, as tll:ese would be
opportunity' assessment needs to be produced to ensure a holistic approach is undertaken. subject to wider market forces. If further work on wider benefit’s and commercial
development opportunities is to be carried out, this should be done by an organisation
other than HS2 Ltd.

"The rail systems design was required to replicate the ITSS."

Fundamentally, as a ‘through’ station, the track layouts associated with the underground station options must

be considered to provide greater capacity, flexibility, reliability, and future-proofing compared to the Baseline

surface ‘turnback’ option. The current scope, whilst only considered a ‘starting point’, makes it very difficult to

assess the significant differences between the additional opportunities brought about by an underground

‘through’ station.

More generally, we know that there is uncertainty around the ITSS because of the indicative nature of it and the gfgmmeq:éc:tﬁzw'zgg?g’atj?engjsfsr;;r ;hHeS?;udeyr:/aescﬁserevishbtitewaes?zas”ef)v?:elzson/tl?ine d

- 023 3.4.9/p22 near-certain likelihood it will change at points in the future as the scheme progresses towards delivery and in tr?e Shase 2b gusiness cgse (notin Birminpharz to Manchester services are
operation. This poses a considerable risk to the restricted scope of the study. Further to this, it is not sensible to extended to Leeds and beyond for NF?R o rgmme outputs)
assume that the initial fixed ITSS would be the only operational configuration that would need to be 4 prog P
accommodated over such a long scheme life as is expected.

To demonstrate the full potential of the underground ‘through’ station options, further assessment work is

required that is not constrained by the fixed ITSS, that considers HS2 and NPR services in an integrated

manner, and that is designed to deliver benefits in line with the strategic reasons for the proposed underground

station options.

"Metrolink construction is assumed to be a minor non-critical element and not

included in the programme for any of the underground options." . . .

- 024 3.4.16 / p24 Whilst Metrolink construction may not be on critical path for the High Speed station options being considered for \c/\é[rlr:d:ridh?s tt:]zezurr‘fs;/::see(d) tgor:f:;c;r:huenLeelr;ltls/oeu:\]:n'\l;:trog tstzztii;mmment when
Manchester Piccadilly, the complexities of constructing Metrolink should not be underestimated. This should be P P 9 :
reflected in revised wording within the sift report.

"Passive provision"

- 025 4.1.0/p28 See comment 013. refer response to 013

"Gateway House"
If it is the case that end of platforms aligned with NR platforms for the Baseline surface station option, -
can't see how leaving Gateway House to block flow of passengers at such close proximity to - The assessment has been carried out in accordance with HS2 Hybrid Bill Station

- 026 4.1.4/p28 embarkation point could be a realistic possibility. This appears to be an artificial difference between surface and |Design. Gateway House was retained in HS2 Hybrid Bill scheme. The assessment has
underground station options. There needs to be a more realistic consideration of the future of Gateway House |been carried out in accordance with HS2 proceduces
within the Baseline option, especially noting the clear benefits associated with the removal of the building as set
out for the underground options.

Looking beyond the immediate area surrounding Manchester Piccadilly, the study needs to look in more detail at

the likely land use impacts to the East of Manchester city centre in relation to the substantial amount of rail

infrastructure that would be expected to be present. For the Baseline option there would be viaducts heading

both south towards the HS2 tunnel portal and north towards the proposed NPR infrastructure. There would also

be potential sidings and stabling facilities and the potential for a further NPR connection to and from the route to - Noted, text has been added to highlight the regeneration challenge to the east of
- 027 Figure 6/p29 |Sheffield. ring road within CCB for Baseline Option in Section 4.1.

All this proposed HS2 and NPR infrastructure would clearly be in addition to the substantial amount of classic

rail infrastructure that exists immediately to the east of Manchester, including viaducts, cuttings, surface running

lines, and depots and stabling facilities.
- 028 Figure 8/ p32 |How wide is the Baseline HS2 / NPR station? Shown as 70m here, but 65m noted at 4.1.5. Clarify. 65m . Text and image updated

N What is the platform configuration for the Baseline HS2 / NPR station? Shown as 2 island platforms + 2 side . .

- 029 Figure 8/ p32 platforms here, but 4.1.24 says 3-island platforms. Clarify. 8 island platforms. text and image update.

"Metrolink maintained in existing configuration.”

firm view is that, as per the Baseline option, Metrolink would need enhancing and therefore relocating as -

- 030 4.2.32 | p40 part of a High Speed proposal. This should be made clear, and the uncertainty around this noted. Qifd;f)arl‘:; ?s;;z:::fg ég;gggind crossreference added here.

Also see comments 020 and 021.
"Note Gateway house is removed providing clear line of sight to City and London

- 031 4.2.39 / p4l Road." refer response to comment 26
See comment 026.

- 032 4.2.44 | 042 “Metrolink maintained in existing configuration.” refer response to 020 021 & 030

- p See comments 020, 021, and 030. P !
"Metrolink located in Gateway plaza." refer response to 020 & 021
- 033 4335/p49 See comments 020 and 021. Note also metrolink propoal for B1 here aligns with - proposal
- 034 4.3.51/ p51 “Metrolink provision include four platforms arranged in parallel above ground." refer response to 020 & 021
e P See comments 020 and 021. Note also metrolink propoal for B1 here aligns with - proposal
"The Plaza provide above ground location for Metrolink provision." refer response to 020 & 021

- 035 44.51/p59 See comments 020 and 021. Note also metrolink propoal for B1 here aligns with - proposal
"A point to note in developing the underground stations as a through station layout
to satisfy the iTSS of trying to achieve the combined operation of one turnback

- 036 4.5.2/p61 service (HS2) and one through service (NPR) is that the full potential capability of the Refer to response to comment 023.
through layout is not realised."

See comment 023.
Whilst the main differences between Manchester Piccadilly and Stratford are noted, further information should The similarities are outlined in 5'%'2’ particularly the cﬁmensmps of thevbox. Detail has

- 037 5.1.2/p63 N . L L - been added on how they dealt with groundwater, which was included in the
be drawn out in relation to the similarities - considering how challenges were managed / mitigated / overcome. presentations but not in the report

- 038 5.1.3/ 64 "The volume of excavation was only 0.75 Mm3, compared to 2.25 Mm3 for B1." Comparable figures for excavation for the examples given will be provided in the update

43P Also add in figures for options B and D. where available.
Whilst the main differences between Manchester Piccadilly and Old Oak Common are noted, further information
should be drawn out in relation to the similarities - considering how challenges were managed / mitigated / 0ld Oak Common has not been built yet, so challenges have only been addressed in

- 039 517/ p67 overcome. design and construction planning. Old Oak Common is more similar to Stratford
In addition, more detailed information and comparison should be included for Old Oak Common given the :t;r::éfrn;: ;T?E;Zm?;cehesmr Piccadilly, in its setting on railway lands and by having
availability of information to HS2 Ltd and the natural tendency to draw comparisons between stations on the :

HS2 route.
- 040 6.1.2/ p72 ...new station and viaducts and other structures in Ardwick. Request for a further study noted.

See comment 027.




The Baseline option viaduct impacts have been ignored in the environmental appraisal — both the connection to
the Manchester HS2 tunnel heading South towards Manchester Airport and the above ground NPR development
as part of Option 0 to allow HS2 and NPR to operate a basic level of service. This is a significant issue which
results in an unfair comparison between the Baseline option and the proposed underground options. This is not
a true ‘like-for-like’ assessment.

This option must consider the impacts of the full proposed route between the limits of Node MA and Node 3,

As above this is considered in the landscape and visual section of the environmental

- 041 6.1.3/p72 with the full route infrastructure between these limits being assessed to ensure a fair 'like-for-like' comparison matrix and not considered a significant differentiaor between the options due to the
with the proposed underground options. Please confirm that all assessment criteria consider the impacts of nature of the existing area.
Piccadilly to Node 3 for the Baseline option.
Further to the above, in line with the assessment of the three underground route options, - do not consider
it to be acceptable to suggest that the environmental impacts of vent shafts locations for tunnelled routes can be
considered in any way comparable to the significant negative impacts associated with the proposed viaduct
structures and surface running.
- 042 6.2.2/p75 ...the disruption of a number of public parks and green spaces. Noted
See comment 016.
"With regard to landscape and visual impacts, the removal of Gateway House will
have a large impact upon the character of the station approach area causing
disturbance during construction, and visual impacts for people accessing the station."
- 043 6.2.6/p76 See comment 026. Refer to environmental matrix for further details.
Additionally, this section needs to be clearer in terms of setting out positive and negative impacts of the removal
of Gateway House separately.
"Within the CCB..."
[ | 044 6.213/p77 | o Noted
“...disruption of a number of public parks and green space, alongside the proximity
- 045 6.3.10/ p80 of residential properties and community resources.” Noted
See comment 016.
"With regard to landscape and visual impacts, the removal of Gateway House will
- 046 6.3.11/ p80 hgve alarge |mpact upon thg characte.r of the station approach area cgusmg o See comment 043 response.
disturbance during construction, and visual impacts for people accessing the station.
See comment 043.
- 047 6.3.18/ p82 Presumably this should say "within the CCB"? Needs to be clarified. Within the CCB is correct. Comment 022 Noted
Also see comment 022.
"...the loss of a number of public parks and green space, alongside the impacts
- 048 6.4.11/p85 on a number of educational facilities." Noted
See comment 016.
‘- 049 Section 7 Check dates - various mix ups between "2020" and "2021". Comment noted and Section reviewed for dates.
- 050 7.2.11p92 Decision Point 2 — Agree Preferred Underground Station (22 April 2021) Response given in Comment 010,
See comment 010.
"HS2 Ltd advised TfGM that Integration of these new Metrolink station options could not be considered at this
- 051 7.25/p92 stage a this would impact the already constrained programme." Response given in Comments 020 and 021
See comments 020 and 021.
"Following discussion with HS2 Ltd, Decision Point 2 was deferred to allow MCC, TfGM
and TfN more time to consider and advise HS2 Ltd. which option they preferred.”
- 052 7.3.9/p94 With respect to Decision Point 2 being deferred to allow MCC, TfGM, and TfN more time to consider and advise |Comment noted. This comment does not mention the months of design development
397P HS2 Ltd on a preferred option, it must be noted that this was as a direct result of the delays in the provision of |consultation on Options B1, B and D.
information in line with the agreed programme and the presentation of information in a format that could facilitate
a direct comparison between the shortlisted options.
The conclusions presented within the draft sift report include the identification of considerable risks,
opportunities, and uncertainty associated with a wide range of technical disciplines. As a direct result of this, the
report identifies a number of specific requirements for further areas of work to be progressed, which would be
needed to ensure there is a complete enough basis on which to inform a strategic decision of the level of
- 053 757198 national significance associated with the design of the Manchester Piccadilly High Speed station. Noted. Further design development has not been instructed and any additional design
Given the considerable risks, opportunities, and uncertainty identified within the sift report, there is a risk that development would be pending Decision Point 3 (Ministerial Decision).
significant improvements in outcomes associated with the underground options may never be captured if not
considered as part of current sift. It is vital that these aspects are made very clear to inform the Ministerial
decision. The final report should be clear in setting out the likely impacts on the assessment of these findings
and how and when the recommended further work is to be progressed.
The text refers to East Manchester as in MCC Manchester Piccadilly SRF Area within
- 054 81.16 / p101 "...catalysing the regeneration of East Manchester." the Ring Road and does not include area to the east of Ring Road as defined in MCC
- p See comment 027. Manchester Piccadilly SRF March 2018.
For further response please refer to comment 027
"...all three options in this sift (B, B1 and D) are considered a major worsening compared to the Baseline."
draw attention to two fundamental concerns relating to the environmental appraisal that has been carried
out as part of the option sift to date. These concerns call into question whether the comparison between the
Baseline option and the proposed underground options has been fair based on a true ‘like-for-like’ assessment.
The environmental appraisal needs to be reassessed to account for these concerns.
The report repeatedly states that the vent shaft locations are indicative, however we
Tunnel vent shafts: Vent shaft locations and head house designs being specifically noted as an exclusion of the |have to assess the indicative locations in order to provide a like for like comparison, as
- 055 8.1.1/p102 current study. The vent shaft locations identified for each option have been noted as indicative, and it is was required in the scope. The baseline impact of the viaduct from Ardwick has not
recognised that further work would be required to optimise both the route alignments and the resulting been ignored, as referred to in the Environmental Matrix. It is however assessed to be of
requirements for vent shaft locations. In line with the exclusion, the sift assessment should reflect the less significance than - believe it to be.
uncertainty around this aspect and the weighting applied within the assessment is disproportionate to the stage
of design development. These elements would be revisited and optimised at a later stage of design
development, which would include the potential for impact mitigation.
Baseline option viaduct: The Baseline option viaduct impacts have been ignored in the environmental appraisal —
- 056 Table 4/ p104 |See comment 110. See response to comment 110.
"Options B and B1 require closure of the Metrolink Ashton line for approximately 7 years or 9 years, respectively.
Option D only requires closure for short periods when it is relocated.” The only way to keep Metrolink running while constructing the station box for B or B1
For Options B and B1, -would not anticipate closing the Ashton Line for such lengthy periods and would would be to construct a bridge over the box at roof slab level. Diversions of Metrolink do
expect operations to continue as close as possible to Manchester Piccadilly. It would be required to look at not seem possible. Metrolink would still need to be closed during later stages of
- 057 8.1.13/ p105 temporary mitigations for the continuation of through services, in the same way as considered under the hybrid |Enabling Works, then during diaphragm wall installation, bearing piles/plunge columns
Bill option design. installation and then the 'bridge' structure. This would likely take significantly longer
than the closures in the hybrid Bill Design, which are 8 months of single line working
For Option D, it should be assumed that the Metrolink Ashton line would remain operational throughout the and 23 months of full closure.
period of construction.
"Commercial Development has been assessed based on potential development
- 058 8.1.21/p106  |opportunities within the defined CCB..." Please see response to Comment 22.
See comment 022.
This section is somewhat confusing. We know that further consideration is needed to look beyond the The fullervpotentlal apove what is no.ted.m section 9.1.8 &.9'1'9 requires consideration
N . . . L . - of HS2 trains continuing to Leeds which is beyond the remits of the study.
91.8and 9.1.9/ constraints of the current ITSS, but this feels like a scenario test which is overly constrained when considering
- 059 p106 and p107 the fuller potential of a through station.
Also need to consider in line with comment 023.
[ ] 060 9.1.27/p114  |See comments 020 and 021. refer response to 020 & 021
- 061 9.1.33/p116 The location of Baseline Station struggles to form a gateway experience into Manchester... refer to comment 026
See comment 026.
"...the presence of viaduct and embankment along the approach of Baseline HS2 track alignment hinders
- 062 9.1.36/ p116 pedestrian permeability and future flexibility to the surrounding development.” Noted - additional text added to highlight the challenge
See comment 013.
Op.tlons B and BL1 require closure of thfe Metro.llnk Ashton line for apprquately 7 years or 9 year;, resnpectlvely. Paragraph text amended to: "Options B and B1 require closure of the Metrolink Ashton
Option D is comparable to the hBD station design, where the Metrolink is only closed for short periods. . . . X N
See comment 057 line for approximately 7 years or 9 years, respectively. Option D only requires closure for
- 063 9.1.56/ p121 ’ short periods to allow relocation of the tram stop to a new location. The hybrid Bill

Further, - agree that, with the hybrid Bill option design, Metrolink would only require closure for short
periods.

Design requires 8 months of single line running and 23 months of full closure."
Refer 9.1.57




064

Figure 36 / p124

Where are rail operation impacts, notably reliability and resilience drawn out in the presentation of options within
the main body of the report?

Assuming the comment refers to the category of "Operation Feasibility - Railway
Operations” then in line with the sub headings of this section, the advantages are in the
dwell time figures where the NPR services benefit from a 2min gain. This is noted in the
report in section 9.1.6 & 9.1.7

065

Appendix B / PDF
p145

"The Consultant is to confirm the right number of platforms and length at the earliest opportunity in order to
inform the sift."

This element of the agreed scope has not been reported within the draft sift report. The findings of this work
need to be added in, and with further opportunity for partners to review.

Also see comment 001 re: optimisation of design and comment 023 re: the ITSS.

Responses regarding stakeholder queries on the number of platforms are included
within Appendix G.

066

Appendix B /
Assumption Ref: 10

"This is the capacity of 3no. trains per day from Ardwick rail sidings based on 600m3 per train."
What is the source of this assumption?

This comes from the hybrid Bill design, for which there was a detailed study of available
train paths.

067

Appendix B /
Assumption Ref: 24

"The bearing and locations of the Station Footprints (B, B1 & D) is fixed."
Requirement for further work identified - see comment 001.

Need to ensure that the uncertainty around this assumption is reflected in the scoring and recommendations.

This is a high level design appropriate for a sift level 2 route selection, further
refinement can achieved if the option is taken forward tor development.

068

Appendix B /
Assumption Ref: 31

"The outer scissors are required during normal operation for access to the opposite outermost platforms."
Requirement for further work identified - see comment 001.

Need to ensure that the uncertainty around this assumption is reflected in the scoring and recommendations.

This is a high level design appropriate for a sift level 2 route selection, further
refinement can achieved if the option is taken forward tor development.

069

Appendix B /
Assumption Ref: 47

"Piccadilly Underground Station requires 6 platforms."
Requirement for further work identified - see comment 001.

Also see comment 065.

Need to ensure that the uncertainty around this assumption is reflected in the scoring and recommendations.

This is a high level design appropriate for a sift level 2 route selection, further
refinement can achieved if the option is taken forward tor development. Also see
response to comment 65

070

Appendix B /
Assumption Ref: 51

"The location and bearing of Node 3, provided in document P2B-HS2-EN-NOT-M005-000001, is not at the
optimum location relative to the station footprints."
Requirement for further work identified - see comment 001.

Need to ensure that the uncertainty around this assumption is reflected in the scoring and recommendations.

This is a high level design appropriate for a sift level 2 route selection, further
refinement can achieved if the option is taken forward tor development.

071

Appendix B /
Assumption Ref: 55

"A connection to Sheffield from the Leeds bound (northern) section of the route has been excluded from this
study."

See comments 017 and 027.

Requirement for further work identified - see comment 001.

Need to ensure that the uncertainty around this assumption is reflected in the scoring and recommendations.

This is a high level design appropriate for a sift level 2 route selection, further
refinement can achieved if the option is taken forward tor development.

072

Appendix B /
Assumption Ref: 76

"Metrolink requirement has been safeguarded through space proofing at this stage of design. Detail design not
developed at this stage. Space proofing assumptions has been based upon Baseline Option."
See comments 020 and 021.

See response to comments 20 and 21

073

Appendix C / SIFT
matrix

- note that this section includes new and changed detailed information unseen prior to the draft sift report
being shared with partners - adding to the significant challenge of reviewing within the programme timescales.

Noted - prior sight of work in progress was provided to help with the review of the final
information

074

Appendix C / SIFT
matrix

Strategic Fit - HS2 Strategic Goals

The strategic fit elements of the current study are too narrowly focussed on the strategic goals and objectives of
the HS2 programme and don't sufficiently capture the broader strategic reasons behind the case for an
underground ‘through’ station at Manchester Piccadilly. This would likely prove to be a risk to any decision to
discard underground options at this stage.

Whilst it is acknowledged that a restrictive scope can be beneficial in terms facilitating the progress of technical
elements of the study, it is essential that the work of this study is combined with a fit-for-purpose assessment of
the broader strategic case —i.e. an assessment which is appropriate in terms of reflecting the significant
strategic scale and importance of the infrastructure being considered — at a national level.

This study alone is not sufficient to inform final decisions on the preferred way forward for the arrangement of
the proposed High Speed station at Manchester Piccadilly. Specifically, it is also noted that a broader strategic
fit assessment must also, as a minimum, consider the strategic goals and objectives of the NPR programme.

Disagree. The HS2 route development procedure does not view the wider stakeholder
goals as HS2's strategic Goals, despite some alignment with our own.

The scoping document , Appendix A, section 2.2.2-2.2.4 states that the strategic
assessment will be against:

*HS2 Ltd strategic goals and programme benefits; and

*HS2 Ltd Phase 2b Project Requirements Specification,

to ensure that options considered meet the expectation of the DfT.

HS2 has however added additional text to help define this better

075

Appendix C / SIFT
matrix

Strategic Fit - HS2 Strategic Goals: 2. Capacity and connectivity
The assessment of all four options states “the design delivers city centre connectivity i.e. Manchester to
Birmingham and London. " This does not capture the full range of HS2 objectives.

2.1 To deliver the required capacity, journey time, reliability and availability
The current strategic fit assessment only considers city to city connectivity. Where is the assessment of the other
elements, including reliability?

2.2 To integrate seamlessly with complementary transport modes
The current strategic fit assessment does not capture integration with other transport modes.

2.3 To maximise benefits for the whole UK transport network
The current strategic fit assessment does not capture the benefits for the whole UK transport network. This is a
significant gap.

The options have been assessed against the seven HS2 strategic goals.

076

Appendix C / SIFT
matrix

Strategic Fit - HS2 Strategic Goals: 3. Value for money
The assessment of all four options states “the design provides opportunity for commercial development in
accordance with the MCC SRF." This does not capture the full range of HS2 objectives.

3.1 To deliver the programme on time and on cost while achieving the expected benefits
The current strategic fit assessment only considers commercial development and is the same across all options.
Programme impacts not considered here in line with the strategic objectives.

3.2 To deliver and operate a quality railway efficiently and to ensure commercial viability.

No assessment provided that considers delivery and operation focussing on a "quality efficient railway". In
addition, any assessment of commercial viability needs to extend beyond the narrow focus of commercial
development - including the commercial viability of rail services.

3.3 To actively seek innovative opportunities to achieve new standards and practices in order to increase whole
life value.
No assessment provided that considers innovative opportunities or whole life value.

The options have been assessed against the seven HS2 strategic goals.

077

Appendix C / SIFT
matrix

Strategic Fit - HS2 Strategic Goals: 7. Sustainability and good neighbour

This assessment is framed only as a positive aspect based on varying 'opportunities’ across the options. The
underground options appear to score negatively compared to the Baseline due to being less intrusive on the
surface. This assessment feels skewed and somewhat counter-intuitive in some aspects.

Noted

078

Appendix C / SIFT
matrix

Strategic Fit - HS2 Strategic Goals
"The small differences are not a differentiator at a strategic level of consideration."
Need to reconsider following consideration of the comments on the Strategic Fit assessment.

Noted

079

Appendix C / SIFT
matrix

Strategic Fit - HS2 Strategic Goals

"The Indicative Train Service Specification (ITSS) for HS2 Phase 2b hB can be achieved with the design and
does not preclude Northern Powerhouse Rail."

See comment 023.

See response to comment 023

080

Appendix C / SIFT
matrix

Strategic Fit - HS2 Strategic Goals

"The Indicative Train Service Specification (ITSS) for HS2 Phase 2b hB can be achieved with the design and
does not preclude Northern Powerhouse Rail."

No consideration of operational flexibility and future-proofing potential that would be brought about by the
underground options - linked to comment 023.

See response to comment 024

081

Appendix C / SIFT
matrix

Strategic Fit - Urban Design

"Urban integration has been developed against this option through the consultation with Stakeholders."

The assessment criteria sets out that an assessment should be provided. No assessment or associated scoring
of options has been provided.

The assessment is based upon the design produced to support the work.

082

Appendix C / SIFT
matrix

Strategic Fit - Urban Design: HS2 Design vision principles
Strong case for all underground options to be scored major improvements compared to the Baseline option. All
present clear potential for improvement, but with differences between the underground options.

All have been assessed as improvements against the baseline with option B1 a major
improvement.

083

Appendix C / SIFT
matrix

Strategic Fit - Urban Design: HS2 Design vision principles - Place
Need to draw out that the underground options offer much greater opportunities for development in and around
the station location. Currently not differentiated against the Baseline option.

All have been assessed as improvements against the baseline with option B1 a major
improvement.

084

Appendix C / SIFT
matrix

Strategic Fit - Urban Design: HS2 Design vision principles - Time
Baseline option assessment focuses on the programme, whereas the underground options focus on interchange
time for passengers. This assessment is inconsistent.

Noted and amended




Appendix C / SIFT

Construction Feasibility - Route: Assess the route alignment changes, i.e. formation of route and length of route.
Underground options have not been scored.

It was a deliberate decision not to score this. The length of the route, or the proportion

- 085 matrix Also see comment 013 (re: viaduct / surface formations to the North). that is within tunnel, in and of itself has very little impact on construction feasibility and
so has not been scored.
This needs to be reassessed - including the assessment / scoring of the three underground options.
Construction Feasibility - Route: Assess the relative disruption of route to existing infrastructure.
Baseline option: "All route in tunnel except for short section up to station from the North portal." This is not true. |The 'station' includes the approach junctions and outer scissors crossover up to the
- 086 Appendix C / SIFT portal shafts for the underground options. Therefore, to ensure a fair comparison, for
matrix Also see comment 013 (re: viaduct / surface formations to the North). the baseline the impact of the approach viaducts is included in the 'station' section, not
in the 'route’ section.
This needs to be reassessed - including the assessment / scoring of the three underground options.
- 087 Appendix C / SIFT |Construction Feasibility - Route: Assess the relative disruption to existing Metrolink infrastructure. The assessment was done based on the baseline and underground options as
matrix See comment 057. described.
Operation Feasibility - Railway Operations: ASSess the relative flexibility and reliability of the track layout
Fundamentally, the track layouts associated with the underground station options must be considered to provide
greater flexibility and reliability compared to the Baseline option. In considering the nature of these aspects, the
assessments should not be constrained by the fixed ITSS.
Appendix C / SIFT |We know that there is uncertainty around the ITSS (the indicative nature of it and near-certain likelihood to
- 088 X . R . . . o See response to comment 023
matrix change in the future) which poses a considerable risk to the restricted scope of the study. How is this risk
captured? How can it be addressed going forwards? Despite the study scope, in considering flexibility and
reliability for any infrastructure scheme, it is not sensible to assume that only the initial fixed ITSS would need to
be accommodated over such a long scheme life.
Operaﬂon RSl ity - Railway Operations: ASSess the relative futureproofing capability of the track layout
Fundamentally, the track layouts associated with the underground station options must be considered to provide
greater future-proofing compared to the Baseline option. In considering the nature of these aspects, the
assessments should not be constrained by the fixed ITSS.
Appendix C / SIFT |We know that there is uncertainty around the ITSS (the indicative nature of it and near-certain likelihood to
- 089 X . R . . . o See response to comment 023
matrix change in the future) which poses a considerable risk to the restricted scope of the study. How is this risk
captured? How can it be addressed going forwards? Despite the study scope, in considering future-proofing for
any infrastructure scheme, it is not sensible to assume that only the initial fixed ITSS would need to be
accommodated over such a long scheme life.
Also see comment 023
Operational Feasibility - Station for passenger & place: Assess Passenger Dispersal covering road (right of way),
- 090 Appendix C /SIFT rail and public "a”s!"”?, . . . . Refer strategic fit Urban design
matrix Should reflect the significant passenger dispersal issues caused by the retention of Gateway House in the
Baseline option.
Operational Feasibility - Station for passenger & place: Assess Passenger Dispersal covering road (right of way),
- 091 Appendix C /SIFT |rail and public transport . " . Refer Strategic fit Urban design
matrix Should reflect the passenger dispersal benefits caused by the removal of Gateway House in the underground
options. Scoring to be reconsidered following this.
Operational Feasibility - Station for passenger & place: Assess Passenger Dispersal covering road (right of way),
- 092 Appendix C/ SIFT [rail and public transport They have been completed to a high level sufficient for sift level 2.
matrix Metrolink interaction should be removed from the assessment of underground options as the designs have not |Refer also response to comment 020
yet been completed to enable a fair assessment.
Operational Feasibility - Station for passenger & place: Assess the relative ‘Way Finding’ of station layouts i.e.
- 093 Appendix C/ SIFT [logical flow Noted Key differentiator is Horizontal space is more legible in Baseline compared to
matrix Scoring of the underground options is overly negative. The assessment shows a mixed picture of positive and Vertical change in level required in underground station
negative aspects, but not sufficient to land at an overall negative impact for underground options.
Operational Feasibility - Station for passenger & place: Assess the relative security or perception of security of
station layouts
Appendix C / SIFT |Underground options being more controllable is stated as a positive, but not considered a differentiator, and
|| 094 X ) gl ; ol ZonsITers Noted
matrix also scored as a negative. This is very much mixed up. This is an aspect of significant importance and should be
scored as a positive across all underground options (especially noting the negative scores arrived at for
emergency evacuation earlier on in the assessment - need to ensure fairness in the assessment).
Environment
- 095 Appendix C/ SIFT [A summary is still missing from this assessment - making comparison between options very difficult. References |An overall summary table is provided on the page prior to the detailed sift appraisal
matrix to separate assessment is not an acceptable approach - it is entirely possible to provide a summary within the matrix.
summary sift matrix.
- 096 Appendix C / SIFT |Environment See response to comment 041
matrix See comment 041.
Stakeholders
"A sub surf ace station is the preference from the Stakeholders to provide greater opportunities and improved
097 Appendix C / SIFT [integration.” Noted
matrix From a stakeholder perspective, a sub-surface station would provide significantly greater opportunities and
significantly improved integration compared to the Baseline option and should be scored as major improvements
across all underground options.
Stakeholders
- 098 Appendix C / SIFT |"...the overall quantum is higher than Hybrid Bill Design, resulting in a minor improvement." Noted
matrix The overall quantum estimates are significantly higher than the Baseline option and should be scored as major
improvements across all underground options.
Commercial Development
- 099 Appenr:l;tgxl SIFT |See comment 022. See response to comment 22
This needs to be reassessed - including the assessment / scoring of the three underground options.
" Demand
- 100 Appendix C / SIFT Incorrect journey time information presented within the assessments for each of the underground options - . .
matrix Sift matrix to be corrected
needs to be corrected.
15 seconds either considered as minor or neutral and by the same measure, if changed
. Demand . X . .
Appendix C/ SIFT P . - _— . . to neutral then the minor improvements would also be categorised as neutral ultimately
- 101 X Need to set out and justify the thresholds for the assessments landing at ‘'minor worsening' for a journey time PR . . . "
matrix . resulting in all journey times for B & B1 as having no difference (other than through
increase of 15 seconds. H
NPR trains).
" Cost
Appendix C / SIFT . L . .
- 102 matrix Information presented is incomplete - needs to be completed and subsequently reassessed across all options. |Completed and added to the matrix
Stakeholders will need to review a complete version.
Schedule & Delivery into Service
- 103 Appendix C / SIFT |This reﬂects.the programme as already assessed Wlthln the earlier construction programme svec.tlonsf Need to The assessment has been made in accordance with HS2 procedures.
matrix ensure that impacts are not being double-counted in the overall assessment. Need to note within this summary
sift matrix where double-counting is a risk.
Appendix C / - note that this is new presentation of a substantial amount of detailed technical information unseen prior to
- 104 Environmental |the draft sift report being shared with partners - adding to the significant challenge of reviewing within the Noted
appraisal programme timescales.
Appendix C /
- 105 EnE/FiJronmemal Route Noted
. See comment 016.
appraisal
Appendix C / Route
- 106 Environmental See above, this is addressed in the landscape and visual section of the sift matrix
. See comment 041.
appraisal
. . |"This would need to be confirmed via a combined HS2/NPR operations and timetabling requirements (in
Appendix E Section| . " ) X . "
- 107 principle) Statement which would take account of TSS and future proofing requirements. See response to comment 001
1.1/ PDF p231
See comment 001.
"It is noted that any further development work is unlikely to change the overall sift assessment against the
Baseline."
. .__|At this stage, it is premature to draw this conclusion given the identified requirements for further detailed
Appendix E Section N o . A N
- 108 1.1/ PDF p233 development work across a wide range of disciplines, which could have a significant bearing on the overall study|See response to comment 001
: P conclusions.
Also see comment 001.
Aopendix E Section "Providing six platforms enables the iTSS to function reliably with both services, but there are limitations on
- 109 PP realising further capacity because of this dual function." See response to comments 23 and 65

1.1/ PDF p245

See comments 023 and 065.




With regards to the programme, we note the operational date for HS2 Phase 2b services under the Baseline
surface station option as being 2036. However, - question the programme timescales associated with the
underground options. Clearly it is expected that the programme would be longer for underground options, but it
is not understood why, for example, Option B and Option D show a duration of four years for hybrid Bill
development whereas Option B1 shows a duration of two years for the same activity.

Given the considerable deliverability risks generated by the extent of mined construction
in Options B and D, particularly large diameter caverns in close proximity at the station
throats, it is expected that intrusive ground investigation and analysis would be required
to confirm the viability of the Option B and D proposals prior to full development for
hybrid Bill. Executing the Gl will require the Gl to be scoped, procured, access
arrangement agreed, executed and reported/interpreted. The Gl may lead to the need
for a deeper station and or longer and wider mined station throats and hence it is key
that this information is obtained prior to HS2 developing a hybrid Bill which needs to

- 110 Appendix F The conclusions presented within the draft sift report, and also drawing on associated input from partners, N N ! . .
. . . . N . . N . . provide a conservative envelope that will allow the scheme to be constructed with a high
include the identification of considerable risks, opportunities, and uncertainty associated with a wide range of X " ! X . - .
R A X . . i . . level of confidence. It is estimated that this process of investigation and analysis could
technical disciplines. As a direct result of this, the report identifies a number of specific requirements for further " R - : N
. N . b take an additional two years to the level of investigation required for Option B1.
areas of work to be progressed, which would be needed to ensure there is a complete enough basis on which to
inform any final decision the deglgn of the Manchester Plccad!lly High Speed station. The§e area}s of further The costs and programme have been developed based on the design options that have
work can be expected to result in material changes to the design of the underground station options that are X
. . . . been produced. HS2 are confident that the cost and programme are robust for the level
being assessed, and that changes to cost and programme estimates will require further assessment. N X ) N
of review. It is agreed that if the design were to change, the cost and programme would
need to be reassessed.
Appendix F / New and changed information provided to stakeholders within this section of the document for the first time. Itis accgpted that this information had not been previously shared in this format prlor to
- 111 ™ . . : completion of the draft report. Previous verbal comments had sought further detail on
Programme Additional time required for review. N ) X . L
the construction programme so it was included to provide further detail in response.
In terms of the cost information presented, it is important for partners that HS2 Ltd clarify exactly what is
included within the costs for the Baseline option, including the assumptions that have been made regarding
construction between Manchester Piccadilly and Node 3.
The conclusions presented within the draft sift report, and also drawing on associated input from partners,
include the identification of considerable risks, opportunities, and uncertainty associated with a wide range of
technical disciplines. As a direct result of this, the report identifies a number of specific requirements for further |The costs and programme have been developed based on the design options that have
- 112 Appendix F areas of work to be progressed, which would be needed to ensure there is a complete enough basis on which to [been produced. It is agreed that if the design were to change, the cost and programme
inform any final decision the design of the Manchester Piccadilly High Speed station. These areas of further would need to be reassessed.
work can be expected to result in material changes to the design of the underground station options that are
being assessed, and that changes to cost and programme estimates will require further assessment.
Further to the above, to help in the definition of requirements for further areas of work, it would be helpful to
have detailed breakdowns of the cost estimates provided to help determine the scope and scale of opportunities
to be assessed.
" New and changed information provided to stakeholders within this section of the document for the first time. These figures .are co.n5|stent with those presented tq the Piccadilly Bgard on 19/05/2,1’
- 113 Appendix F / Costs ™ . . : except for the inclusion of Land & Property costs which were not available at that point
Additional time required for review. in time
- 114 General Can HS2 confirm that all detailed route alignment plans across all options have been shared with local All design information pertaining to this study has been shared with MCC, TfN and
partners? TIGM.
Across a number of important pieces of information provided to partners, much of the information is either too
- 115 General detailed to effectively review and sift, or too high-level to be of use in considering material differences between |All design information pertaining to this study has been shared with MCC, TfN and

the options presented. Specifically related to this point, can HS2 Ltd confirm that all the detailed alignment
plans, across the full range of options presented, have been shared with local partners.

TIGM.
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design on the basis of 'cost, construction safety and programme implications to the Delivery-into-service date of HS2 to Manchester'.

Itis also stated that 'Further detailed development of the options, based on the agreed scope and requirements of this study, is unlikely
to significantly change the overall assessment and comparative difference between a Surface and Underground High Speed station at
Manchester Piccadilly, particularly in respect to cost and programme.’ In opinion, these conclusions are driven to a large extent
by a number of decisions and assumptions that led to the arrangement of the platforms and tracks for the underground station options
being the same as, or similar to, the surface station. The scope of the study was required to enable a 'like-for-like' comparison to be
made between the surface and underground station options. It is noted that the agreed scope states that ‘The starting point for the
design is the indicative Train Service Specification (iTSS) in Annex B, which is the same as that used for the CP3 hybrid Bill design
(wnh HS2 services operanng first anq then NPR ones). This will allow a con5|ste.nt comparison betwgen underground a.nd surface As noted by Stakeholder in paragraph 2 of the comment - the response to opporturities identified by
station options. The TSS will determine the number and length of platforms required. The Consultant is to confirm the right number of N " R R N . .
latforms and length at the earliest opportunity in order to inform the sift. stakeholders in Appendix E in section 1.10 provides a rationale as to the requirements for a 6-platform
p 9 PP Y . station for operational requirments to meet the ITSS and confirms the Ministers ask and Richard George
Itis - view that the work presented to date does not adequately demonstrate that a 6-platform underground station is required, relt:;g?:Ednagznfofn:n;eag:ﬁe the like-for-like comparison of a 6-platform surface station with a 6-
" and there may be an opportunity to reduce the number of platforms from six. We note that the report states (in an appendix) that there p 9
Executive Summary/Scope . A, A ;
001 1 are some assumptions for which, if a different approach was taken, significant improvements could be made to the underground . . . " . . .

of Study " " . " Concerning the key issue raised on disruption and pertubation, the performance requirements of the HS2
station options. In - view there are a number of opportunities that could and should be taken to reduce the number of network s a key Sponsors Requirement set by Government
underground platforms required and thereby narrow the underground station boxes, shorten the approach throats, reduce the size of ySp q Y :
L'::rﬁa;zLnZh[;dugzr::teru[:;izt: ;Léﬁz;:;‘:{u:gze;’ reduce the excavation required, reduce the construction programme, reduce The suggestion for a new section of the report is noted by HS2 Ltd and concerns stated by stakeholders

P 9 . here should be discussed with DfT due to the request for additional assessments being beyond the
A key issue associated with the underground station options is HS2 Ltd’s proposal to design them on the basis that, if one of the two scope of the study
tunnelled approach routes is blocked, a full service can be operated on the tunnelled route that is not obstructed with all the trains
turning back at the underground station. In opinion this approach is not justifiable. In the event of one of the tunnels being
blocked, a reduced service should be run to Piccadilly on the un-blocked approach and facilities should be provided elsewhere on the
HS2 network to accommodate this reduction in service (rather than providing infrastructure to accommodate disruption underground
within Manchester at large cost and impact).
This is clearly a key review comment that needs to be discussed and resolved as a matter of urgency and prior to the report being
finalised and issued to the DfT. In - opinion, the report should, as a minimum, include a prominent section that highlights the key
v whara thare e nnart initi to i tha 1 ind ctatinn Lelaarhs thara | naad far ma diconiecinn h,
General comment on The image quality for many of the figures is such that the information is illegible (e.g. Figure 21). We reserve comments on these
002 N N/A B " . S . Noted

figures elements of the draft sift report until a legible version is provided.
Itis stated that the DfT requested HS2 Ltd to develop the des.lgn for an optimised alternaxlye §-platform f:ombmed un.derground st.atlc.m As noted by Stakeholder in paragraph 2 of Comment 001 - the response to opporturities identified by
for HS2 and NPR. However, the scope of the study agreed with the GM Partners (as detailed in Appendix B of the Sift Level 2 Criteria X " R A . " !

N . " N . s . . stakeholders in Appendix E in section 1.10 provides a rationale as to the requirements for a 6-platform

Note included in Appendix A) was based on the underground station being able to accommodate the indicative Train Service . . . X - .

003 Scope of study 220 I ? . . station for operational requirments to meet the ITSS and confirms the Ministers ask and Richard George
Specification (TSS) from which the number and length of underground platforms would be determined: the consultant was required to . y N N N .

. N N " o . ey reccomendations to undertake the like-for-like comparison of a 6-platform surface station with a 6-
‘confirm the right number of platforms and length at the earliest opportunity in order to inform the sift." See Comment 001 above. "
platform Underground station

- Layout of Tracks at Table 1 includes the assumption that the track layout at both station approaches is identical at both ends. - understands that the

004 Approaches to ! 332 Iayo.ut of the traf:ks at .eacr.1 of the underground station approaches have been desl.gned t.o enab.le aII.pIatforms to pe l.Js.ed to tu.m back The throats have been space proofed to meet HS2 standards appropriate for a level 2 high level sift.

Underground Station services from either direction and to accommodate parallel moves. In opinion this functionality cannot be justified and is one of
Options the factors leading to the underground station options being over-designed (see Comment 001 above).

- Reference is made to Metrolink being safeguarded through space proofing. However, - and HS2 Ltd failed to agree on Metrolink

005 Metrolink Safeguarding 333 proposals for all of the underground station options and therefore disagrees with the statement that Metrolink has been Noted
safequarded at this stage.

006 Number of Platforms 3.4.0 Referepce made to six platforms being a design parameter. - position is that the number of platforms needed was to be A reduction in platforms was considered and concluded that it would impact a resilient HS2 operation.
determined by the study (see Comment 001 above).

- Number of Spaces for Please note that the _ have some concerns regarding the number of spaces being allowed for parking, taxis (etc.) in the N . . .

007 Parking, Taxis etc. 340 hybrid Bill design and duplicated here. This needs to be resolved during further design development. Noted - however spaces have been duplicated to provide a fair comparison

- 008 Metrolink Platform 340 There is a clear requirement for further work to assess and optimise Metrolink design integration in alignment with the range of Noted

Dimensions T underground station options presented.
Itis stated that Metrolink proposals were developed for Alignments B1 and D with - designers during workshops and that Metrgllnk optlgns have b.een. included |n.the sift It was not ag.re.ed tp omitall the Metrolink opnond from
" . -~ N " ; the sift. The sift report highlight that option B provision as existing is not- preferred option.
Alignment B incorporates the existing Metrolink arrangement. At the Management Meeting held on 29/03/2021, it was agreed that - B " N e n X N
" " | X . " - Additionally it was discussed that Metrolink would not be used a a deciding differenciator. The Sift
009 Metrolink 34.1 Metrolink wouldn't be considered in the assessment of any of the underground options as an agreed arrangement for Alignment B N N D " " N
Ny o . . outcome is deterimed from a number of criteria including Metrolink however Metrolink has not been used
hadn't been developed and only considering Metrolink proposals for B1 and D could skew the assessment. This needs to be made ¥ : .
clear in the report as the differenciator to determine outcome.
port. Refer also minutes of management mtg and follow up email - 06/04/21
It is stated that, for the purpose of sifting, only the Gross External Area (GEA) quantum within the Consolidated Construction Boundary HS2 Ltd cannot pf"‘.’"’e a robust viewon development opportunities outsmlg the proposed co.nstructlon
. " Ny N ” . N boundary. Land within the construction boundary and not subsequently required for the operational
(CCB) has being assessed. In order to undertake a meaningful comparison between the regeneration opportunities associated with § . o " N
" " N N railway, would be subject to acquisition by the Secretary of State and would potentially be available to be
each of the underground options and the surface station, presumably the same overall area needs to be considered for each option : s 8 . N
Assessment of P ! N N y A returned to its original owner for development after construction assuming the land has not materially
010 Ny - 345 with its extent encompassing the CCBs of all the station options (above and below ground). In this way, the benefit gained by the N o N .
Regeneration Opportunities N R . . . N changed. This has been quantified as part of the study. However, no view can be provided on
underground options that do not obstruct development (such as in the Ardwick area, where the viaduct and retained cutting that lead to - ! . N
N R y R L development opportunities beyond the construction boundary, as these would be subject to wider market
surface station take land that could otherwise be developed) will be captured. Please clarify whether or not this is the approach that has . N . L .
been taken. forces. If further work on wider benefits and commercial development opportunities is to be carried out,
: this should be done by an organisation other than HS2 Ltd.
. . Reference is made to symmetrical station throats being conservatively assumed at this stage for the underground station. We would

011 Alignment Design 347 expect the arrangement of the throats to be driven by the iTSS and platform arrangement. Noted
A number of criteria are identified as being adopted to enable a 'like-for-like' comparison to be made between the surface station and
the underground station options and these were apparently the 'starting point' (see 3.4.0). These include the following:

. . . - Provision of six platforms.

012 Basis of Design for Sift 3410 - HS2 trains being able to arrive at and depart from all platforms. See response to comment 006
Itis - position that the study was required to determine the number of platforms required for the underground station options
rather than simply duplicating the above-ground provision (see Comment 001 above). Within the scope (not just

- Reference is made to the rock head level being taken as the average. However, it is stated in Section 3.3.2 that no ground
investigation has been undertaken. Please clarify the source of the rock head levels from which the average value was determined. In  |Rockhead levels were estimated based on historic site investigation. The variation was described in the

013 Rock head level 3.4.18 . . . N X N X . . N
addition, please provide details of the variation in rock head level in the area of the proposed underground stations and approach SIFT Information pack in the geotechnical section.
tracks. Is the use of an average level appropriate (i.e. is there a significant variation)?

- The tram stop referred to as Piccadilly Central was incorporated into the design as a provision of space
Itis stated that passive provision is being made for Piccadilly Central Tram Stop. This approach is not accepted by - on the basis |(passive provision) in response to the stakeholder's intension to expand the tram network along Ashton
that this stop is needed from opening of the new Metrolink infrastructure as Piccadilly so it can act as the replacement for the existing |Old road.

Sheffield Street Turnback, which is lost as a result of the proposed works. A turnback is needed to enable some services to terminate | The construction sequence is based on the principles ( as per the IPD design) of:

014 Piccadilly Central 4.1.34 at Piccadilly. HS2 Ltd has suggested that the track spur leading the Piccadilly Central Tram Stop could be used to turn back trams, « Metrolink can operate on single track running between Piccadilly and New Islington for a period;
rather than the stop. This approach is not accepted by - on the basis that the proposed track alignment in this area includes « Metrolink can operate without a connection between Piccadilly and New Islington for a period
longitudinal gradients that would not be suitable for a turnback and, if the tracks were constructed at a lower level to remove the (whilst new box section is constructed underneath existing track); and
gradient, it would not be possible to raise the tracks in the future without disrupting Metrolink services. « Metrolink require an operational turnback area outside of the station footprint whilst track is closed to

New Islington.
015 Access to Piccadilly 4135 Reference is made to vertical circulation being provided to the east of Piccadilly Central tram stop in the baseline design. - Text amended
Central Tram Stop o understanding is that vertical circulation elements are only proposed at the west end of this tram stop. Please clarify.
016 Smokg extraction from 4136 Rgferepce is made to the negd for §moke gxtractlon from the Metrolink stops. Only Piccadilly Tram Stop requires smoke extraction. reference added regarding Piccadill tram stop
Metrolink stops Piccadilly Central Tram Stop is positioned in the open.

- Option B - Station Itis noted that, if an underground station with a reduced number of platforms is proposed (see Comment 001 above), the width of the |refer response to 001.

017 Di?'nensions 4.2.6 station box would be reduced significantly. There may also be an opportunity to reduce the size of the approach fan caverns, which Note depth of station is determined by depth of cavern aproach among orther constraints. Reduction in
would presumably enable the depth of the station to be reduced. platforms may not necessarily change cavern design hence depth

018 Option B - Station Throat 4211 Itis stgted that 1vyo outer scissors crossovers are required to enable trains to cross lines and that the facility for trains to cross lines is refer response to 001 above
a functional requirement. Please refer to Comment 001 above.

019 (F?Igt\lf%r:r:s- Number of 4.2.24 Reference is made to six tracks/platforms. Please refer to Comment 001 above. refer response to 001 above

- Reference is made to Metrolink being retained in its current position. There is a need for new Metrolink infrastructure to be provided, in

020 Option B - Metrolink 4.2.32 and 4.2.44 to [part due to additional passenger demand associated with HSZIQnd NPR. I.t wguld be osition that, shoqld this o.ptlor? be Additional notes added to 3.4.2 and crossreference added here.

4.2.46 developed further, proposals should be developed for the modified Metrolink infrastructure. preference is for this to include a
sub-surface tram stop. as discussed at the Manaoement Meetina held on 29/03/2021
021 Optlpn B1 - Length of 436 Itis noted that, if an underground.statlon with a reduced number of platforms is proposed (see Comment 001 above), there should be refer response to 001 above
Station Throat an opportunity to shorten the station throats.

022 (F?Ig?fzr:r:sl - Number of 4.3.28 Reference is made to six tracks/platforms. Please refer to Comment 001 above. refer response to 001 above

- Option B1 - Connection . . . . . .

023 Between HS2 and NR 4.3.35 -‘preferenge isfora coyered cqnnecnon .(potentlally an underground link) to be provided between the HS2 and NR stations for refer figure 12 which outlines covered connection between hs2 underground concourse to NR Station

y pedestrians, as discussed during previous meetings.
Stations

- At the Management Meeting held on 29/03/2021, it was agreed that Metrolink wouldn't be considered in the assessment of any of the

024 Option B1 - Metrolink 4.3.5110 4.3.53 [underground options as an agreed arrangement for Alignment B hadn't been developed and only considering Metrolink proposals for ~ [Refer response to 020 - contributor 1 and 009 above
B1 and D could skew the assessment.
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025 platforms 449 Reference is made to six tracks/platforms. Please refer to Comment 001 above. refer response to 001 above
026 Option D - Track Level 4412 If an arrangement with a reducgd number of platforms |s. proposed, would simplifications to the approach tracks enable smaller caverns refer response to 017
to be proposed, thereby enabling the track level to be raised?
027 (F?I‘:tlf%r:r:s- Number of 4431 Reference is made to six tracks/platforms. Please refer to Comment 001 above. refer response to 001 above
028 Option D - Metrolink 4.4.43 and 4.4.56 to At the Managem.em Megtlng held on 29/03/2021, it was agreed that Metrolink \{vouldm be considered in the assessment of any of the Refer response o 020 - contributor 1 and 009 above
4.4.58 underground options until an arrangement for Metrolink proposals for each option has been agreed.
The basis of the analysis in this study is previous capacity analysis work undertaken for the surface
station. This largely concluded that the ITSS considered for NPR (And the basis of the Underground
station study) could be accommodated on either the surface or underground stations. In either case, the
overall constraint is blending of NPR services with HS2 service patterns on the spur via Manchester
Airport, not Manchester Piccadilly itself. This has taken Euston to be the starting point of timetable
development, determining HS2 paths on the Manchester Spur, and then NPR service patterns overlaid
ontop of this.
For clarity on the important issue of railway operations assumptions and proposals associated with the underground station, please
include details of the following within this report: All turnback times are as per HS2 standards (i.e. at least 20 minutes for Euston services). NPR reversals
- Details of the timetable flexibility and capacity requirements that have been applied. in the surface station are assumed to be feasible in 5 minutes.
029 Rail Systems 451 - Details of the assumptions regarding junction margins, minimum turnback times (etc.) that have been used in the assessment.
4 e - Details of the platform occupation and timings used for non HS2 services. On the underground station, through dwell times are assumed to be 3 minutes.
- Confirmation of which version of the ITSS has been used for comparison purposes and if this includes growth paths etc.
- Itis claimed that two platforms are required for turning back Euston services whose constraints are fixed at Euston. Please clarify if ~ |Platform-end margins/re-occupations on the surface station are assumed to be 3,4 or 5 minutes
this includes the Euston growth path. depending on platform (As per CP3 Headway & Technical Capability Report). On the Underground
station, 4 minute platform re-occupations are assumed.
On all layouts, 3 minute planning headways are assumed between consecutive trains.
The ITSS used for the basis of this study is:
«3tph Euston-Manchester (HS2)
«2tph Curzon Street-Manchester-Leeds-beyond
Atnh | i LA 1 de.h el
Reference is made to the removal of Gateway House having a large impact upon the character of the station approach and having
Environmental Appraisal - visual impacts for people accessing the station. Please note that removal of Gateway House is viewed by k as being a
030 . 6.2.6 N . o . B N : n n Noted
Option B benefit and an improvement on the hybrid Bill design as it enables an appropriate gateway into the new station from the city centre to
be provided.
Environmental Appraisal - Itis understood that the proposed vent shaft locations are indicative. Is there not scope to relocate the Barlow Tip tunnel vent to avoid . o A A
031 y PP 6.2.8 N prop! P P Yes subject to a more detailed investigation and specific sift
Option B the organic waste?
This paragraph appears to be stating that, as the Option B CCB is smaller than that of the Baseline, there would be less opportunity to
Environmental Appraisal - develop the land that would be cleared within the CCB. If so, surely this is not a significant issue: there would still be potential to
032 Ontion B PP 6.2.11 redevelop the areas that fall within the Baseline CCB, but are outside the Option B CCB and this could potentially be implemented in | The assessment has been carried out in accordance with HS2 standards.
P advance of HS2. Itis also noted that the Baseline works include significantly more above-ground infrastructure that obstructs future re-
development. Has this been considered in the socio-economic assessment?
Please confirm if the GEA for Option B is less than that for the Baseline because the CCB for the Baseline is significantly larger?
Envi A isal Reference is made to there being a major socio-economic worsening compared to the baseline option during construction. However, The socio-economic section in the environmental matrix within Appendix C covers these matters and
033 nv!ronmema ppraisal - 6.2.13 in the long term, surely Option B, which provides significantly less above-ground infrastructure than the Baseline, would result in a ) PP
Option B - . . has been assessed.
significant improvement over the Baseline.
Environmental Appraisal - n the ong-term, presgmgl_)ly the additional J.Ob losses associated with Opmn. B1 dunng_ construction are offset by the potenual for The socio-economic section in the environmental matrix within Appendix C covers these matters and
034 Ontion B1 6.3.8 Option B1 to enable significantly more new jobs to be created than the Baseline as Option B1 has less above-ground infrastructure that has b d
P would obstruct development. Please confirm whether or not this is correct. as been assessed.
Environmental Appraisal -
035 Option B2 6.3.11 See previous comment on paragraph 6.2.6. Noted
036 Environmental Appraisal - 6.3.12 The baseline proposal obstructs external views to the Grade Il listed train shed from the north. Has that been taken into account? How |Impacts to the listed train shed have been considered by the heritage team, and are addressed within
Option B3 e have the various effects been compared and ranked? the envirionmental matrix.
This p.aragr.aph states tha'.[ the Optign D tunnels are s.ignificantly shorter than the paseline {:\n.d MII therefore reSL.lh.in significantly less "Yes, as the track length is approx. 3km shorter than the baseline this will result in significantly less
Environmental Appraisal - material being excavated in comparison to the.ba.\selme, pm then notes that the alignment is indicative and tI_naF itis expegted that the material being excavated when compared to the baseline. However, this is not currently quantified.
037 6.4.1 waste generated by the vent shafts would be similar. Whilst waste generated from the vent shafts may be similar (assuming the shorter . . . . .
Option D : P Furthermore, the proposed D route option passes through a site that is considered a Mineral
tunnel length does not enable the number of shafts to be reduced); the waste generated from the tunnel should be significantly less than . "
for the baseline. Has this been 1 as an improvement? Safeguarding Area.
. Have the savings in concrete tunnel linings and reduction in tunnel excavation (associated with the shorter approach tunnels for Option |Final construction material arisings have not been thoroughly calculated, so estimations of waste and
038 Carbon Impacts - Option D 6.4.2 - . . - . A .
B in comparison with the Baseline) been taken into account? materials were created from tunnel lengths and CCB sizes.
! . o ) ! " o "'On the basis that the CCB is correct then our assessment is correct. The greater the demolition
This para:)gragah appea;"]s ‘g be S‘ag'ggctgét the Bgdsehn; s prelzeraﬁle |nhtermfs|:f ;omTerC|alddehvelopmem opponlunmes._;'hls 'i required the worse socio-ec scores during construction. But a larger CCB has the potential to generate
Socio-Economic Impact - presuma ly because © _pnqn -8B Is consideraply smal .e” am.at 0 .‘ © Baselne an the ?SS_G_Ssmem only considers [_e a2 Imore sites suitable for development and therefore could score higher for socio-ec during operation.
039 Option D 6.4.5 within the CCB. If so, this is misleading and not a fair comparison as, if Option D is chosen, the significantly sized area occupied by the The CCB the hBD i d. therefore the m2 sh the drawinas i Jistic CCB
P Baseline station and approach viaduct and cutting would be available for development, albeit not directly associated with the station e Vas per .e N -assum.p lonsand, therefore N € mz shown on the ranngsvls arealistic
works. Assuming this is correct, the report needs to make this failing of the assessment method clear. and.a fair comparlsmn in the sift. The last part of their comment can be rebutted with the landscape
section of the sift."
Historic Environment - Crusader Works is positioned at a relatively large distance from the Option D works. Please clarify how Option D affects the setting of . s . . . -
040 N 6.4.6 L 15 p vlarg P 4 P 9 Please refer to the CCB outline within the report which shows the CCB reaching said building.
Option D this existing building.
At the Management Meeting held on 29/03/2021, it was agreed that Metrolink would not be considered in the assessment of any of the
041 Metrolink 8.1.10 (Page 100) |underground options as an agreed arrangement for Alignment B hadn't been developed and only considering Metrolink proposals for ~ [See response to Comment 009
B1 and D could skew the assessment. The report should be neutral on this issue.
042 Page numbering Page 102 There is an error in the page numbering (8.1.1 follows 8.1.26 and leads to duplication of paragraph numbers). Noted
Precedents for Large Itis stated that there are no precedents for the large caverns at the mined approaches. If the number of platforms were reduced (see |There are precedents for the size of the caverns, but not such large caverns in close proximity in an
043 8.1.11 (Page 105) oS h
Caverns Comment 001 above), would the examples of similar caverns be available? urban area.
Reference is made to there being a major risk of settlement associated with the mined approaches for Options B and D. Would the risk The risk would be reduced as the area of impact would be reduced af‘d probably the maximum .
044 Settlement 8.1.11 (Page 105) P . o settlements would also be reduced if there were not large caverns adjacent to each other. However, just
be significantly less if the number of platforms were reduced (see Comment 001 above) and the track approaches simplified? . . " . L X "
one 21m wide cavern in an urban area would still be considered a major risk, it is not inconsequential.
Itis stated that the railway operations for the underground stations were designed to work in a similar manner to the baseline to enable |The track layout and consequently the station layout were derived by the iTSS in line with the aspirations
045 Railway Systems 9.1.4 a like-for-like comparison. i position is that a like-for-like comparison should be achieved by designing the underground stations |of the 'Definitions & References' section of the scope.
to accommodate the iTSS (see Comment 001 above).
There are a number of factors behind this design rationale key being:
«One train per ventilation zone is the safety basis for HS2 based on the Common Safety Method
Reference is made to the one train per vented section rule limiting the number of trains that can operate within the station throat. legislation using the similar reference system. L . "
i : R - . X —— «Our safety basis has been accepted by the regulators and is in the process of being accepted by the fire
046 Ventilation 9.15 Presumably the throat could be designed with a ventilation system that would prevent smoke being blown in the direction of escape N ! - ' . " .
A . N . L and rescue services and one train per ventilation zone has been achieved in all designs to date and is
(which is understood to be the reason for the one train per vented section rule). Please confirm whether or not this is correct. N
being constructed at present.
*One train per ventilation zone, or the equivalence of this, is required by BS9992 and is being designed
for on projects like Crossrail 2.
047 Railway Systems 9.1.3109.1.16 [See Comment 001 above. See response to 001 above.
048 Metrolink 9127 At the Management Meeting held on 29/03/2021, it was agreed that Metrolink wouldn't be considered in the assessment of any of the
o underground options until an arrangement for Metrolink proposals for each option has been agreed. Refer to Comment response 020 from - Contributor 1 and 009 above
Regeneration Opportunities Reference is made to the overall regeneration area for Option D being similar to the baseline. However, the baseline is a surface
049 N Oglion D PP 9.1.32 station with large approach viaducts and no OSD proposed. The underground station options minimise the above-ground infrastructure [This is in reference to Piccadilly SRF Regeneration Area as defined by MCC. Text added to clarify point
P required and therefore maximise the regeneration potential. How can this be 'similar'?
Please explain how the baseline option provides greater flexibility to adapt to changing city dynamics. Presumably it would be possible | The text has been reworded. Baseline Option flexibility in this context refers to ASD only. Yes itis
050 Flexibility 9.1.36 to modify the OSD in the future if necessary. Once the baseline station is constructed it will prevent development within its footprint. possible to modify OSD within limit of the station box structure, hence less flexible in comparison to ASD
Please clarify. which is built on clean plots. Station itself is another topic on flexibility.
There isn't sufficient space for a TBM drive site at the HS2 end of the station boxes for any of the
‘Would it not be possible to dig a shaft to start tunnel boring at Piccadilly (with tunnel spoil removed to a railhead by conveyor, as is underground options. It is possible that NPR TBMs could be driven from Ardwick for Options B or B1,
051 TBMs 9.1.49 " . - L - .
understood to be proposed for spoil generated by the underground station boxes)? but the excavated material could not be taken away by rail if the TBMs are driving at the same time as
the station excavation, because the station excavation is using all the muck train capacity.
Volume of Excavated - . - . . N . - . L
052 Material Comparison 9.1.55/Figure 35 [Please confirm whether or not this figure just relates to the station area and not the approach tunnels. These figures include the approaches, specifically, everything within the portal shafts.
. Itis stated that further detailed development of the options, based on the agreed scope and requirements of this study, is unlikely to
Conclusions and P X X X .
053 Recommendations 10.1.7 significantly change the overall assessment and comparative difference between a Surface and Underground High Speed station at Please see response to Comment 001
Manchester Piccadilly. particularly in respect to cost and programme. Please refer to Comment 001 above.
" Appepdlx B- Itis stated that, if the outer scissors are not needed, the construction impact on the city centre would be significantly improved for all . .
054 Assumptions Assumption31and | . ) " ’ ] ) The outer scissors are required.
2 options. Why is this not a key assumption? Where are the assumptions relating to railway operations?
Are there any precedents for complex S&C being installed on gradients of up to 1 % on high speed railways? If this approach was Yes there are but as stated these are subject ot individual assessment. The design is considered
" taken the benefits could be significant, as is noted. It is stated that further design development exceeds the scope of the study; appropriate for a sift level 2 comparison. The magnitude of impact is debatable given the currently
. Appendix B - ; " " A . . L . . " .
055 Assumptions however, the report should identify areas where there are opportunities to make changes that would have a significant impact on the unquantified benefit this could provide. Although an increased gradient may provide greater flexibility for

Assumption 34

sifting and potentially change the outcome. This information should be included in a prominent position and effectively provide a
sensitivity assessment.

the track design any design changes would require holisitc multi-disciplineary assessment to confirm the
benefits. As such it has been excluded from the SIFT report.




Slower speed turnouts will reduce the length of the cavern but not the width, the width is a product of
space between tunnel bores.

056 Assumptions Appendix B - Itis noted that the use of slower speed turnouts would enable the size of the caverns to be reduced. As the size of the caverns has Yes, the width of a cavern is driven by the space between tunnels at the headwall of the cavern. Stepney
P Assumption 36  |been identified as a major risk, this opportunity should be highlighted (see previous comment). Green crossover on Crossrail was only 18m wide because the tunnels are smaller diameter than the HS2
bored tunnels (6.2m ID vs 7.55m ID). Our caverns are approximately the same width as the Channel
Tunnel undersea crossover caverns.
" This assumption relates to the need for parallel moves into and out of all platforms and it is acknowledged that, if this is not required, a Itis agknowledged .lhat funhgr dgvelopment of the requirements applleq to thg reqired standards may
. Appendix B - . N . o . " o result in a more efficient design in respect to cost, however any potential savings would need to be
057 Assumptions - shorter track layout could be developed. Please refer to Comment 001 and identify this opportunity in a prominent position within the . 8 .
Assumption 39 renort understood against other factors such as operational robustness and safety. As such it has been
port. excluded from the SIFT report.
058 Assumptions Appendix B - This assumption notes that there may be an opportunity to simplify the arrangement of the tracks at the approach to the Leeds end of [i\ese ;Zz';(;}::;z ;;:21; Tloggzt;r ':1 duZi g;sg(;gi?::éIzzggz;:asr;%zztiﬁsgng gizlr?? doefv:rl]opment
P Assumption 40  |the station. This would result in a shorter throat length. Please identify this opportunity in a prominent position within the report. p o o p pp Y

asymetrical layout.

059

Response to review
comment

Item No. 004 (PDF
Page 219 of 265)

HS2 Ltd's explanation for the need for the approach fans for the underground station options matching that of the surface station is
that, for the period between completion of HS2 and NPR, they want to operate the station as a terminus, with all platforms being
accessible. Could the number of platforms that are operational not be restricted during this period?

PRI

060

Response to review
comment

Page 234 of 265

The 6 platforms are required due to the turnaround for the HS2 services terminating at Manchester
Piccadilly High Speed Station.

Reference is made to all the underground platforms being designed as terminus stops with turn back in part to ‘accommodate potential
large-scale operational disruption to services at either end of the station.’ It is also stated that this approach has been taken to provide
a 'fully integrated system with built-in flexibility." Please refer to Comment 001 above.

Noted. See response to comment 001.
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Indicative programmes for each of the three alignment options are provided below along

with the following table of assumptions.

Assumption

Gl and enabling works for underground options start after
Royal Assent

More detailed Gl is required for Alignments B and D due to the
extent of the mined approaches and, particularly for D, the
location of the station box.

For Alignment B1, it is assumed that less Gl is required and
therefore has the shortest indicative timeline to Royal Assent.

The programme and timelines are for delivery of HS2 to
Manchester in an underground station. These do not consider
the NPR route to Leeds to the east of the underground
stations.

NPR approach civils construction occurs at the same time as
the HS2 approach civils construction

The western leg (Crewe to Manchester Piccadilly) has one
Delivery into Service (DiS) date

Ashley Railhead will be used to support the rail systems
construction to the eastern extents of the UG box/throat in line
with the RS C&L strategy for HBD

TBM starting at Manchester airport driving towards the city.

Programme durations have not taken account of risk related to
each option. Sensitivity analysis would need to be carried out
to understand the magnitude of potential delays to the overall
programme.

Enabling, advance and utilities works have the same duration
as in the baseline for Piccadilly Station (the Hybrid Bill Design)
including demolitions.

Rock head levels taken as the ‘average’ level, i.e. at +30 mOD.

Depth of weathering and rock UCS taken as the ‘average’
values, i.e. 2 m of weathering and 20 MPa, respectively. (Note

Comment

In developing the design for the underground options for
hybrid Bill, additional GI would be required prior to Royal
Assent.

Ardwick fault runs close to/through this location.

Assumed that risks relating to settlement for B1 can be dealt
with after Royal Assent.

NPR running tunnel construction and integration not on the
critical path for HS2 delivery into service.

This includes the portal shaft at Ardwick for B and B1 and at
Barking Street for D, as well as intervention shafts. This will
enable NPR TBMs to be driven into the portal shaft from
outside the city and extracted and will minimise impacts on the
station itself.

Airport Station will NOT be operational in advance of
Manchester Piccadilly UG. (i.e no staged opening of the
Manchester spur)

With the change in position to how the HS2 tunnels approach
the station there is no immediate site on the route to tunnel
from both directions as in the baseline scheme and so the
tunnels will be driven into the city centre from the Airport
Portal. 2no. HS2 TBMs are driven from the Manchester Airport
Portal all the way to Piccadilly, with a 2 month stagger.
Activities prior to TBM launch are the same as for the Hybrid
Bill Design. The TBM advance rate is 80 m/week after a 250m
learning curve, which is limited by HGV movements allowed at
the Airport Portal and is the same as for the Hybrid Bill Design.
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Assumption Comment

that in the programme the UCS affects the diaphragm wall
excavation rate only and so a higher value is more
conservative).

Station box excavation is limited to 1800 m3/day, which is the This is also estimated to be close to the upper limit for
capacity of 3no. trains per day from Ardwick rail sidings based excavation plant operating in the box based on a number work
on 600m3 per train. fronts.

Civils and MEP fit-out of the station box finishes 2 years after
internal concrete works (slabs, skin walls and RC columns).
Where end sections of the box are used for mined approach
construction and finish later than the main part of the station
box, then civils and MEP fit-out can finish a minimum of 1 year
after the internal civil concrete works have been finished.

Rail systems and MEP fit-out of HS2 approach structures starts
after secondary lining of mined caverns has been completed for
B and D. For B1 the rail systems and MEP fit-out of the
approach tunnels, intervention shaft and portal shaft outside of
the approach box can start after TBM extraction and secondary
lining of the outer scissors cavern. Duration is 2 years.

Integrated testing and commissioning has a duration of 2 years,
which may overlap with the latest civil and MEP fit-out activity
by 1 year.

Trial operations to follow after integrated testing and
commissioning and have a duration of 1 year.
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2020 | 2021 2022 2023 2024 | 2025 2026 2027 2028 | 2029 2030 2031 2032 | 2033 2034 2035 2036 | 2037 2038 2039 2040 | 2041 2042 2043 2044 | 2045 2046 2047 2048 | 2049 2050

HS2 CP3 Baseline - Full Phase 2B Western leg Western Leg Hybrid Western Leg Royal

Bill Deposit — Ascent — Start on Site T&C

Construction Complete

Hybrld Bill — ) Complete

AP1 Design [— I Deg\é:iyc!no

Hybrid Bill Passage & Royal Assent ( 4

Employers Reference Design

RIBA3/RIBA4 Design [

Enabling Works (Gl, Land Acquisition, Advance Works, etc)
Utility Diversions/Enhancements

Civils Construction ( )

Rail Systems Fitout/Construction (]

Trial Operations [ ]

Delivery into Service <

HS2 - Option B - Deep Box Station

Hybrid Bill Development ( )

Hybrid Bill Passage & Royal Assent ( @ ————===3]

Detailed Design ()

Enabling Works (Gl, Land Acquisition, Advance Works, etc) E

Utility Diversions/Enhancements E

Civils Route Construction (Airport to Crossover box) ( )

Civils Station Construction (primary structure) ( )

Civils Throats Construction (incl crossover box) ( )

Station MEP Fitout (

Rail Systems Fitout/Construction O —

Testing & Commisioning [
Trial Operations (]
Delivery into Service ‘_-______________..l

HS2 - Option B1 - Shallow Box Station

Hybrid Bill Development (

Hybrid Bill Passage & Royal Assent ( O ———————>

Detailed Design

Enabling Works (Gl, Land Acquisition, Advance Works, etc) ﬁ

Utility Diversions/Enhancements [ )

Civils Route Construction (Airport to Crossover box) )

Civils Station Construction (primary structure) ( )

Station MEP Fitout ( )

Rail Systems Fitout/Construction [ )

Testing & Commisioning _

Trial Operations [ ]

Delivery into Service ’-——-—--—————-————-DI
HS2 - Option D - Hybrid Deep Box Station

Hybrid Bill Development ( )

Hybrid Bill Passage & Royal Assent ( _______.>|

Detailed Design | ——

Enabling Works (GI, Land Acquisition, Advance Works, etc) s S

Utility Diversions/Enhancements ﬁ

Civils Route Construction (Airport to Crossover box) ( 1 )

Civils Station Construction (primary structure) o= : )

Civils Throats Construction (incl crossover box) ( )

Station MEP Fitout ( )

Rail Systems Fitout/Construction .

Testing & Commisioning [ ]

Trial Operations [ ]

Delivery into Service ‘.---------------.l
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20.1 Option Description Comparison

20.1.0 To facilitate analysis of each option, the costs have been split into cost breakdown zones:
HS2 route, HS2 approach, station, NPR approach and NPR route as per figure 41 below.

P T Staton

Route I Approach Throat Platforms

Approach

Throat

Approach

Quter
Crossover

e ———
_ — r —
NPR
station

1/3

Figure 38 - Manchester Piccadilly UG Station Options Cost Breakdown Zones

|

NPR

station

NPR route

20.1.1 A summary of the key quantity comparisons by cost breakdown zones is detailed in the

following.

HS2 Route

20.1.2 The HS2 Route encompasses a twin-bore tunnel from Manchester Tunnel south porous
portal up to the turnout toes into the surface station (equivalent to all works covered in
Community Area MAQ7) for the comparative baseline and from Node MA (equivalent to
Manchester Tunnel south porous portal) up to the start of the crossover cavern for the

underground station options.

20.1.3 Excavated materials from the tunnel will need to be transported from site for disposal. For

comparative purposes, no allowance for the establishment of Ardwick mass haul
construction sidings has been included in the surface and underground options.

20.1.4 Refer to table 6 for a comparison of the key quantities for HS2 Route.

Table 6 - Key quantity comparison for HS2 Route

14.0 km

Length of HS2 tunnel route 12.8km 14.0 km
(Surface -Mcr Tunnel Sth Porous

Portal to Nth Porous Portal

UG - Node MA to outer crossover)

Length of HS2 surface route 0.6 km N/A
(length from Mcr North Porous
Portal to remaining MAQ7)

N/A

11.0 km

N/A
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20.15

20.1.6

20.1.7

20.1.8

Tunnel Systems 2 porous 1 porous 1 porous 1 porous
portals portal portal portal

4 vent shafts 4 vent shafts 4 vent shafts 4 vent shafts

3 ATS 3 ATS 3 ATS 3 ATS
1 SATS

Traction Power

HS2 Approach

The HS2 Approach for systems encompasses the underground cavern up to the turnout
toes. The rationale for splitting the Approach from the Route is to provide a comparison
between underground options on the variances in the length of route required between
the outer crossover (within underground cavern) and the statin box (inclusive of throat).

This length of route between the underground cavern and the station box varies for each
underground option, as there are constraints on the ability to locate the crossover box in
close proximity to the station box. This is not applicable for the surface option.

The HS2 Approach for civils includes infrastructure for the operational caverns and vent
shafts associated with the caverns. Differences in tunnel length from the cavern are

reflect in the station costs. Cavern tunnel lengths are priced at the same length of 293m.

Refer to table 7 for a comparison of the key quantities for HS2 Approach.

Table 7 - Key quantity comparison for HS2 Approach

20.1.9

HS2 Crossover cavern (systems) 0.4 km 0.8 km 1.0 km
HS2 Crossover cavern (civils) N/A 0.3 km 0.3 km 0.3 km
Tunnel Systems N/A 1 intervention 1 intervention 1 intervention

and vent shaft and vent shaft and vent shaft

Switches and Crossings N/A 1 x 80k 1 x 80k 1 x 80k
diamond diamond diamond
crossing crossing crossing

For comparison, Options B and D will be constructed using mined excavation techniques

which is deeper to allow adequate rock cover over the mined caverns, whereas Option B1
will utilise a cut and cover construction methodology which results in a shallower station

box, refer to figure 42.
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Option B Option B1 Option D

Surface
Level

1
" ——

5 [§[ ]

!—:” !i_jL} I ‘.i!;il I.r
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c.76.5m c.76.5m c.50m

Figure 39 - Comparison of station depths and widths
Station

20.1.10  For the comparative baseline, access to the station (from London HS2 Route and Leeds
NPR Route) converge via a single throat to a terminating station, as such there is no
northern throat. The Station cost breakdown zone encompasses the station throat from
the southern turnout toes up to the three terminal island platforms for the comparative
baseline (equivalent to all works covered in Community Area MAOS).

20.1.11  The comparative baseline design for the station comprises elevated track on viaduct and
fans out to six terminating lines. The new surface station is on the same level and adjoins
the existing NR station. The baseline relocates the existing Metrolink stop from below the
NR station to below the new surface station.

20.1.12 For the underground options, the Station is a through station which comprises
symmetrical throat layouts on both south and north of the station box. The Station cost
breakdown zone encompasses the southern turnout toes up to the station box and from
the station box up to the northern turnout toes.

20.1.13  The civils station costs include infrastructure associated with Metrolink, infrastructure in
the approach throat to the station and all ancillary works adjacent to the station for the
baseline and all options.

20.1.14  Option B assumes an open cut station box, with mined throat at each end. As the Station

concourse and platforms are located below ground, ventilation will be provided.
Metrolink is maintained in its existing configuration within the existing station.
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Figure 40 - Option B platform and throat arrangement

Mine Throat Tunnels Station Box Mine Throat Tunnels

= = = =———

20.1.15  Option B1 assumes shallow cut and cover station box and integrated throat as opposed
to the Options B and D where the throat is mined. As the Station concourse and
platforms are located below ground, ventilation will be provided. Metrolink provision
include four platforms arranged in parallel above ground served by tracks above ground.

Figure 41 - Option B1 platform and throat arrangement

Track Tunnel Track Tunnel

1[: =

20.1.16  Option D assumes a slimmer open cut central station box with mined throat and two
mined outer platforms. The central box serves four platforms and two additional
platforms provided by mining tunnels on either side of the central box. As the Station
concourse and platforms are located below ground, ventilation will be provided.
Metrolink provision include four platforms arranged in parallel above ground served by
tracks above ground.

20.1.17  Option D is bisected by the Ashton canal, as such will require the canal to be temporarily
diverted during construction and re-provided above the station box.

Figure 42 - Option B1 platform and throat arrangement

B oo [ ine Trrost umels I Staton pox Mine Throst Turnot
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Table 8 - Key quantity comparison for Station

Length of station and southern
throat

Length of northern throat

Station- Platform

Station — Concourse Level

Metrolink

Switches and Crossings

Traction Power

0.9 km

N/A

6 platform
surface
platforms

1 concourse
below ground
1 concourse
above ground

4 new
platform
below HS2
station

Relocate
existing track,
decomm.
existing stop

11 x 60 kph
4 x 70 kph
2 x 80 kph
2 x 100 kph
turnouts

N/A

0.7 km

1.0 km

6 platform in
station box

Above
platform level
but below
ground

No change
2 platform
under
existing
station

Temp
diversion and
reinstate over
station box

16 x 80 kph
turnouts

1 SATS

0.5 km

0.6 km

6 platforms in
station box

Above
platform level
but below
ground

4 new
platform at
grade

Relocate
existing track,
decomm.
existing stop

16 x 80 kph
turnouts

1 SATS

0.6 km

0.8 km

4 platforms in
station box + 2 side
platforms in single
track tunnel bores

Above platform
level but below
ground

4 new platform at
grade

Relocate existing
track, decomm.
existing stop

16 x 80 kph
turnouts

1 Enhanced ATS
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NPR Approach
20.1.18

Similar to HS2 Approach, the NPR Approach comprises the large underground caverns

required for the outer crossover area for all options. Refer to table 9 for a comparison of
the key quantities for NPR Approach.

Table 9 - Key quantity comparison for NPR Approach

NPR Crossover cavern (systems)
NPR Crossover cavern (civils)

Tunnel Systems

Switches and Crossings

NPR Route

20.1.19
cavern up to Node 3.

Refer to table 10 for a comparison of the key quantities for NPR Route.

Table 10 - Key quantity comparison for NPR Route

N/A

N/A

N/A

0.6 km
0.3 km

1 intervention
core and vent
shaft

1 x 80kph
diamond
crossing

0.6 km
0.3 km

1 intervention
core and vent
shaft

1 x 80kph
diamond
crossing

1.0 km
0.3 km

1 intervention core
and vent shaft

1 x 80kph diamond
crossing

Similar to HS2 Route, the NPR Route encompasses a twin-bore tunnel from the crossover

Length of NPR surface route
(From Mcr Picc Station throat to Leeds
Porous Portal)

Length of NPR tunnel route to Node 3
(Surface -Leeds Porous Portal to Node 3
UG — Outer crossover cavern to Node 3)

Tunnel Systems

Structural interventions

Construction facilities

3.9 km

9.0 km

1 porous portal

3 vent shafts

1 x viaduct

5 x underbridges

5 x const.
compounds

N/A

10.8 km

1 intervention

shaft

4 vent shafts

N/A

N/A

N/A

10.8 km

N/A

4 vent
shafts

N/A

N/A

N/A

10.1 km

1 intervention shaft

4 vent shafts

N/A

N/A
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21.2 Cost Summary

Cost Estimate Summary Breakdown

20.2.0 The following table 11 shows the civils and systems cost estimate.

Table 11 - Cost Estimate Summary

Comparative | Option B Option B1 Option D

Baseline (Em) (Em) (Em) (Em)
Cost of HS2 Route (£m) 1,142 1,157 1,148 1,038
Civils 974 984 998 895
Systems 168 173 172 143
Cost of HS2 Approach (Em) N/A 143 150 149
Civils N/A 132 135 132
Systems N/A 11 15 17
Cost of Station (Em) 1,028 3,321 2,845 3,239
Civils 970 3,243 2,774 3,164
Systems 58 78 71 75
Cost of NPR Approach (Em) N/A 149 150 156
Civils N/A 136 137 138
Systems N/A 13 13 18
Cost of NPR Route (Em) 1,265 1,112 1,065 1,087
Civils 1,116 975 928 957
Systems 149 137 137 130
?:rtr)];total - Node MA to Node 3 3.435 5,881 5,380 5,668
I || || || ||
HS2 Indirect Costs 690 1,182 1,081 1,139
Contingency 2,383 4877 4526 4,823
Grand Total (Em) 6,962 12,267 11,384 12,131

20.2.1 All costs are stated at base date Q1 2015 excluding VAT.

20.2.2 Baseline includes the currently proposed surface station and route from the Manchester
Tunnel South Porous Portal to Manchester Piccadilly surface station (community areas
MAOQ7 and MAOQS) as per hybrid Bill design, plus NPR Remit 6 Option 0 with an additional
2,068m length of tunnel from Node L to Node 3 (excluding ECS stabling) to provide a
like-for-like comparison with the scope of the option studies.
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20.2.4 The cost of the potential over-site development (OSD) has not been included for
comparison. This includes any enhancements required to the below ground assets or
surface structures being used to accommodate station facilities to support these
developments.

20.2.5 Indirect costs comprise HS2 corporate costs, project management, design development
& insurances. Indirect costs are calculated at a rate of 20.1% of the direct infrastructure
cost estimate (civils and systems) in line with Baseline 2.0.

20.2.6 The comparative baseline uses a blended contingency. A contingency rate of 45.2% has
been used for the HS2 hybrid Bill estimates in line with the treatment of contingency in
Phase 2b Baseline 2.0 and a contingency rate of 66% for the NPR Remit 6 Option 0 values
(based on the Green Book optimism bias) to reflect the conceptual nature of the designs
and the lack of survey and design details.

20.2.7 All Manchester Piccadilly underground station options include a contingency rate of 66%
(based on the Green Book optimism bias) to reflect the conceptual nature of the designs
and the lack of survey and design details.

20.2.8 It is worth noting that there are significant risks associated with the underground caverns
as the constructability of the same is sensitive to ground conditions. As such, there is an
argument that the HS2 Approach and NPR Approach should incur a higher contingency
rate than the current 66% applied. However, to ensure consistency in the approach, a
contingency rate of 66% has been maintained to enable comparison.
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21 Appendix H - Methodology to
commercial development analysis
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Summary

21.1.0 HS2 aimed to assist in the deliberations on the underground station options, alignments
B, B1 & D, in the context of high-level estimates for residual land values. These were
derived from standard property industry software development appraisals of land that
would be permanently acquired by the Secretary of State for Transport and anticipated to
not be required for future operational railway purposes.

2113 The appraisals carry a substantial number of assumptions and caveats which are critical in
the context of understanding the numbers reported. These reflect requirements such as
fully assignable collateral warranties to be available for the OSD plots and an assumption
of appraisal inputs that reflect a pre-Covid market place as the effects of the pandemic
on the property market are not yet fully understood in terms of cost pressures,
occupational demand and investor appetite all of which drive the final RLV numbers.

2114 All three appraisals assume 100% of the developments are let simultaneously albeit with
rent free periods being granted but this is unlikely in reality to occur as developers would
only take plots once they were confident of the letting prospects and had funding for the
developments available. However, this assumption reflects the difficulty in projecting
floorspace absorption rates in two decades time and being common to all options
enables a like for like comparison.

2115 The key to the analysis was to also include the anticipated capital value of potential
revenue streams from car parking, retail and advertising generated under each option.

21.1.6 Assuming a hybrid Bill DiS date of 2038 and the associated receipt of created value, the
impact of DiS movements to 2044, 2045 and 2046 for the three underground options B1,
B & D, and what impact this would have, were looked at.

2117 The nominal numbers reported have been discounted for time using a Present Value
technique and adopting a blended yield or discount rate of 5.2% to reflect the yields
adopted in the appraisals.

21.1.8 This technique has also been applied to the nominal retail, car parking and advertising

capital values to enable the figures to be collated to provide a relative out-turn of the
numbers noted in the below table for comparison purposes.
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Table 12 - Discounted for time and (nominal) Residual Land Value / Retail value / Advertising / Car park value

I
I
L
*
.
I
I
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22.1 Background

22.10 As part of the Manchester Piccadilly underground station options study, the Department
for Transport (DfT) together with Transport for the North (TfN) have worked to provide an
indication of the productivity and journey time benefits and the jobs impacts that the
underground stations could have.

22.11 This indication is intended to provide a relative assessment of the underground options
to enable a preferred underground option to be sifted.

22.1.2 The benefits appraisal for this sifting process was carried out using the NORMS and
NELUM models used in the NPR business case. These are models that DfT has been
working alongside TfN to develop that analyse journey time benefits and productivity
and jobs impacts respectively.

o - --
Option B
+% minute
Option B1 3* minutes
S —

*3 minutes based on NPR Pedestrian Flow modelling work, with 80% of passengers assumed to board/alight

Option D

Figure 43 - Journey time impacts provided by HS2's consultants
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————ie e B =
Indicative S 27.5ha ' . 4338 ha 36.18 ha
construction N, ——
boundaries — '\5—-- / ;
Option B Option B1 Option D
Total GEA P

Figure 44 - Estimates of land available for development provided by HS2's consultants

22.2 Journey Time Benefits

22.20 To calculate journey time benefits, a “Value of a Minute” approach was used. From
previous tests in the NORMS model, the monetary value in appraisal terms of an
additional minute of journey time saved into Manchester Piccadilly from the East (eg.
Leeds) and West (eg. Manchester Airport is known.

2221 Assumptions on journey time impacts used for the analysis were in-line with the
estimates provided by HS2's consultants in the table above

Option B/B1 - 1.5 minutes saved from East of Piccadilly (Leeds)

Option D - 2 minutes saved from East of Piccadilly (Leeds), 0.5 minutes
saved from West of Piccadilly (Manchester Airport)

2222 These value of a minute figures provided 60-year PV benefits figures of £200m for

Options B/B1 and £400m for Option D. Note that benefits were rounded to the nearest
£50m for presentation purposes.
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Table 13 - Journey Time benefits (60 year PV, 2010 prices, £m)

Total Journey Time Benefits

Impact (PV 2010 prices, £m)

Station Option

Benefits impact from West of
Manchester (MIA etc.) (PV
2010 prices, £m)

Benefits impact from East of
Manchester (Leeds etc.) (PV
2010 prices, £m)

Option B 200 0 200
Option B1 200 0 200
Option D 400 150 250

22.2.3 These figures are incremental over the hybrid Bill station design (eg. the time savings
calculated are against a baseline with the surface station). These figures include static wider
economic impacts (known as Level 2 benefits).

22.2.4 Note the following caveats with this work:

e Journey time changes to/from Sheffield have not been included as this
was not part of the agreed study scope but would be expected to produce
disbenefits for some options.

e Benefitimpacts shown are based on journey time changes only. Analysis
has not yet been done to establish whether a through station would have
additional benefits to the scheme that turnback station options would not.
However, any benefits are likely to be marginal.

e JT impacts from passenger access time to/from underground platforms
have not been included but would be expected to produce disbenefits.

22.3 Productivity Benefits/ Jobs
Impacts

» To calculate productivity and jobs impacts, a “Value of a Hectare” approach was
used. In a similar method to calculating journey time benefits, NELUM tests were
run to show the value an additional hectare in the Piccadilly area would have. An
assumption was made that 75% of the additional land would be used for
commercial purposes and 25% for residential purposes. The value of a hectare
was then scaled up to account for the total land made available for development
once the estimates were provided.
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22.3.0

The value of an individual hectare in the Piccadilly area in agglomeration/
productivity terms was estimated at c. £500,000 in 60-year Present Value terms.
This figure is in-line with what would be seen in a TAG compliant appraisal.

In terms of jobs, an individual hectare was estimated to provide 520 additional
jobs at the district level and 400 at the Greater Manchester level. Additional jobs
are those that are not displaced or relocated from within the same area.

These individual hectare figures scaled up to provide the productivity benefits and jobs

impacts in the table below. Option B1 was estimated to provide the largest benefits when
looking at the CCB area only. When including wider development opportunities identified as
part of the Manchester Strategic Regeneration Framework, Option D provided the largest
benefits. It should be noted that these wider opportunities would lie outside any potential
hybrid Bill powers for the CCB.

Agglomeration (60 vear present value 2010 Prices £m)

Station Option  GEA in CCB GEA - Wider Dev Total

HE Design £32m £31m £63m
Alignment B £27m £53m £79m
Alignment B1 £43m £32m £75m
Alignment D £30m £70m £100m

Additional Jobs [District Level)

Station Option  GEA in CCB GEA - Wider Dev Total

HB Design 32k 31k 62k
Alignment B 27k 53k 79k
Alignment B1 43k 32k Talk
Alignment D 30k 70k 100k

Additional Jobs (Greater Manchester

Station Option  GEA in CCB GEA - Wider Dev Total

HB Design 25k 23k 48k
Alignment B 21k 40k 61k
Alignment B1 33k 24k 57k
Alignment D 23k S4k 77k

Figure 45 - Productivity benefits and jobs impact from developable land estimates




Note : (GEA stands for Gross External Area — measure of available developable land)

2231 Note that these figures are absolute figures and are not incremental on the hybrid Bill
station design. CCB figures refer to the land made available within the construction
boundaries of the station options.

Page 164



HS2 — Manchester Piccadilly High Speed Combined Underground Station - Sift Level 2
Document no: 2DE01-MWJ-EN-REP-M003-000032
Revision: PO5

23 Appendix J - Rail Schematic Drawing

Page 165



Baseline Design - CP3 Hybrid Bill
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[ ] Platform
— HS2 Track - Overground/Exposed

_ _ _ 1. CP3 Schematic copied from the Physical Infrastructure Diagram (PID). Ref: 2RS02-WSP-RT-DSC-M000-200001 P07 .

Rail Systems Room in Station 2. The NPR leg of the baseline schematic is taken to be Option 0 of the Remit 6 study without the Sheffield link or stabling. I SS u e d fo r I n fo rm atl O n O n I

Tunnel Portal Compound 3. This schematic should be read in conjunction with the track alignment drawings. Ref: PICC-UG-TRK-ALGB-NTH-GA, PICC-UG-TRK-ALGB-STH-GA, y
PICC-UG-TRK-ALGB1-NTH-GA, PICC-UG-TRK-ALGB1-STH-GA, PICC-UG-TRK-ALGD-NTH-GA, PICC-UG-TRK-ALGD-STH-GA,

Tunnel Portal Building PICC-UG-TRK-THROATS-GA, PICC-UG-TRK-ALGB-STH-SKTO01, PICC-UG-TRK-ALGB1-STH-SKTO01, PICC-UG-TRK-CAVERN-SKTO1.
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HS2 Track - Underground

. Details relating to the specific requirements and assumptions of the rail systems design for this study will be documented in the Sift Report.

—f201160~ Track Speed Change 2 : : : . . - : .
. Vent Shaft buildings will house all required railway systems infrastructure in comparable layouts as per CP3. Specific designs have not been carried out at . i
—— NPR Track - Overground/Exposed No|] Distribution Network Operator this stage. Manchester Plccadllly Underg round SIFT StUdy

6. The location of a handover point between the HS2 and NPR systems has not been identified before Node 3 due to constraints in achieving a suitable
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NPR Track - Underground SATS| Sectioning Autotransformer Site ) . ) i ) L. . ) o
J J section of overground line. This will need to be analysed further if an option is instructed to progress beyond the Sift level of design. Revision: _ _
[ ] civils Structure css| Communication Spur Site 7. All infrastructure south of a handover point is assumed to be owned and operated by HS2. Rev 01 - First Issue _ Route Schematic Diagram
Rev 02 - Adjustments to ATS locations
&) Vent Shaft & Intervention Core cbs| Communication Distribution Site Rev 03 - Adjustments to ATS locations and addition of SATS

Rev 04 - Alteration of NPR Remit 6 to Option O in notes.

O Intervention Core i)  Head House Addition of Cost zones Sketch No: PICC-UG-SK-RSD-001 | 11th May 2021 |Rev 04

Addition of location of Node L for reference
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