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2.Workstream Strategy

2.1. Summary It looked at both the Southern and Northern approaches to

This workstream looked at CS3 section of EWR from the northern
interface with Bedford Station to Cambridge Station, from the west
end of Paula Radcliffe Way, excluding connection to the MML.

Cambridge (online and offiine). Given the volume of works, varying
stages of design maturity, complexities, and interfaces of the
interventions across these routes it has been necessary to employ
differing approaches when producing the programme output.

vp‘ ‘

< Mol

T

Line of Route
(To East of Cambourne)

o = Area C3
Area C2 Viaduct

Line of Route mﬁe

‘f

Area C1
Viaduct
(East of Bedford / Excluding the MML Connection)

This section will describe the high-level strategies uses to interpret
the information available and integrate them into the scheme wide

programmes.

Area C4 g

Area S1 el 10nline

Figure 1 - Core and South Route Areas

Area C1 MML to Clapham Road Ch 2080 to 3200 (Arup Section C) ~ 2080 3200 | 1120
Area C2 Brickhill to Chawston Ch 3200 to 17000 (Arup Section D) 3200 17000 13800
Area C3 Chawston to ECML Ch 17000 to 20000 (Arup Section D) 17000 20000 3000
Area C4 ECML to A428 Tunnel & Retained Cut under St Neots Road Ch 20000 to 38000 (Arup Section D) 20000 38000 18000
Area S1 A428 Tunnel & Retained Cut under St Neots Road to A10 Harston Ch 38000 to 50800 (Arup Section D) 38000 50800 12800
Area S2 A10 Harston to Shepreth Junction / M11 Ch 50800 ta 55040 (Arup Section E) 50800 55040 4240
South Online West of Shepreth Junction to Cambridge Approach (Arup Section F) Ch 55040 to 60940 55040 60940 5900

Contains sensitive information

Figure 2 — Core and South Route Area Start and End Chainages.
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2.2. Bedford Interface

The ‘Bedford Area’ of the programme has been amended from our
programme submission in April 2022. The decision was taken to
update this section of the programme due to the initial assumption
that the logistics strategy for Core C1 to C4 was reliant on the Midland
Main Line connection at Bedford North Junction. Further to this, the
SoS decision had been pushed back by 21 months (July 2026 from
October 24) and CS3 cannot be commissioned without the
completion of Bedford Station. For these reasons, it was thought that
‘Bedford Area’ would remain crucial for an accurate CS3 programme
and should be updated to reflect any new information and
assumptions.

Contains sensitive information

2.3. Core

For the purposes of this study, the Core section has been defined as
the section between the northern interface with Bedford Station to
Cambourne at the point where the Southern and Northern routes
diverge. The study used the Design Freeze 2 (DF2) design which
follows the route Alignment 1.

The DF2 information used during this study include:
e EWRDF2GIS
e Arup Structures Schedules
e Arup Drawings
e Arup Earthworks volumes
¢ Arup Construction and Logistics report

Due the length of the Core and varying sizes and types of
interventions across that length, the Core has then been broken down
in to four sub-sections. These sections split the major complex
structures out from the more generic line of structures allowing
greater levels of construction sequencing to be focused on those
sections that required closer scrutiny.

The subsections are as follows:

e Core 1 (C1) — Paula Radcliffe Way Viaduct (complex
structure).

e Core 2 (C2) — Line of Route between Paula Radcliff Way
Viaduct and the A1 to ECML Viaduct.

e Core 3 (C3) — A1 to ECML Viaduct (complex structure).

e Core 4 (C4)—Line of Route between A1 to ECML Viaduct and
Cambourne.

For Complex Structure sections (C1 and C3), more detailed
construction staging was considered to understand how the individual
worksite compounds would operate to manage work fronts and
workload while managing interfaces with key enabling works,
adjacent infrastructure, and priorities of the EWR programme. These
construction sequences were bult up into bespoke programme
activities and logic. The details of the complex structure’s
construction sequencing will be discussed in Section 3.5.

For Line of Route sections (C2 and C4) a series of more standard
packs of programme logic have been applied to the individual
structures and their durations adjusted to suit scales as necessary.

Page 11

2.4. South Approach Offline

The Offline section of the Southern Approach to Cambridge has been
defined as the section from where the Southern and Northern routes
diverge at Cambourne and the point at which the EWR route joins the
Shepreth Branch Line at Hauxton Junction. This section of the route
is based on the same design information as the Core section and
again, has been sub divided down into sections as follows:

e South 1(S1)-Line of Route between Cambourne and Chapel
Hill

e South 2 (S2) — Hauxton Junction Area (complex structures)

In Section S1 there are some structures that were deemed to be
complex enough to warrant the more detailed construction
sequencing so in Section 3.5 there will be more detail on the following
complex structures:

o A428 Tunnel (area S1)
e Chapel Hill Tunnel (area S1)

e Hauxton Junction Area (area S2)

Document Number EWR_CS3/COS/CL/XX/RP/Y/000001_DO01
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2.5. South Approach Online

The Online section of the Southern Approach to Cambridge has been
defined as the section from West of the existing Shepreth Branch
Junction to the limits of Track Renewals to the North of Mill Road
Bridge to the North of Cambridge Station.

This excludes the Hauxton Junction works on the Shepreth Branch
Railway (SBR Lines), these works are included within the Area S2,
therefore please refer to Section 2.12 and Section 3.5.5 for further
details.

To enable the works to be referenced using the same chainage
conventions throughout, the P6 Programme and Tilos have been
developed using the CSA Chainage for the Core Section, and
therefore, this Chainage has been chosen to be used throughout. To
enable this, there are 3nr. Chainages to be considered as follows:

1. CSA Chainage — CSA
2. Shepreth Branch Railway Lines Chainage — SBR

3. WAML lines Chainage — BGK

The drawings for the Online works use the BGK Chainages, therefore
the BGK chainages have been used in the detail for the South Online
Construction Sequence and P6 Programme activity descriptions, and
the CSA chainage has been used in the Tilos and Tilos chainage
columns within the P6 programme.

To enable the CSA Chainage to be used throughout the South Online
section, we have interpolated the chainages across the site using two
drawings to provide the datum point information. The two drawings
listed below, are the ones used to compare chainages and set the
datum points:

1. EWR_PGM-ARU-RA-ZZ-SK-C-000505:
CSA Ch 52944 = SBR Ch 85904.

Figure 3 - Extract from drawing EWR_PGM-ARU-RA-ZZ-SK-C-
000505.

Contains sensitive information

2. EWR_PGM-ARU-ZZ-XX-SC-C-000511-Sheet 4 of 4:
CSA Ch 55780 = SBR Ch 88640 = BGK Ch 85000

N Great She
/' Retaining

Figure 4 - Extract from drawing EWR_PGM-ARU-ZZ-XX-SC-C-
000511-Sheet 4 of 4.

Page 12

Having established the Datum Points, the chainages were then
interpolated throughout to give the Online section of works the
following CSA Chainage:

South Online:
Cambridge Approach CSA Chainage: Ch55040 to Ch60940

This section of the route is based on the Design Freeze 2 design
information, which is the same as the Core section and again, has
been sub divided down into 4nr. sections and chainages as follow for
the creation of the time chainage in Tilos:

A. South of Shepreth Branch Junction to south of Addenbrook's
Road Bridge:

B. Cambridge South Station:

C. South of Long Road Bridge to south of Hill's Road Bridge
D. Cambridge Station:

Please refer to

Figure 5 for the visualisation of these sections on the drawing.
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C. South of Long Road Bridge to South of Hill's D. Cambridge Station:

A. South of Shepreth Branch Junction to South of B. Cambridge South Station:
Road Bridge

Addenbrook's Road Bridge:

& Cammects 1o Fublic Gpen Spaoe —

: Eschnngo Lard and Acosss
5’1"1 Trach propoasd i Cirrbeelge \ = Eu ~ '
& A | / Son s ) d Brid, BGK Chainage: Ch 89100 to Ch 30300
- , : i . v I — = = A - [
‘;f U:-:nrbmw \ \ } BGK Chainage: Ch 8780010 Ch 3915?0 SBR Chainage: ChS2700to Ch 93900
I / ';_"""""-—,,.h SER_Ehainage: Ch ’Ridﬂﬂ_r:u Ch9z700 CSA Chainage: Ch 59740 to Ch 60940
f I CSA Chainage: Ch 58440 1o Ch 59740 1500
' ' 1300m _ LERILNT

& i ' A4 Long Finme Marth el |
South of Shepreth Branch Junctionto | c_:ambrjdgef b lgﬂihS‘EEﬁan | T ey
Canith af Addenhrank'c Resd Retdo: BGK Chainage: Ch 86500 to Ch 87800 s 4 '
%ggibm?fﬁddenbruocl: gfmﬂ Lﬂﬂfﬁm’ge SBR Chainage: Ch 90100 to Ch 91400
SBR Chainage: Ch 88000 to Ch 90100 CSA Chainage: Ch 57140 to Ch 58440 -
CSA Chainage: Ch 55040 to Ch 57140 - .
2200m T — 13““"“_ =
24300 BGK Chainage: '86500|| 86500 Chain, . y v

Figure 5 - Extract from drawing EWR_PGM-ARU-ZZ-XX-SC-C-000511-Sheet 4 of 4.
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2.6. Key Access Assumptions

Railway access assumptions are key for the production of the
construction sequence and programme of works, as they drive the
programme logic and scope that can be delivered in each access.
This then feeds into the signalling staging requirements (and other
disciplines) which inform the signalling data design requirements.

During the February 2022 Costain commission, the construction
sequence and programme were delivered based on best access
availability for the contractor to deliver the scope of works, with
minimal constraints applied.

Therefore, the strategy was based on extended blockade durations
being available with high number of weekend accesses being
available for works, before, in-between and after the blockades (But
over a relatively short period of time) i.e., deliver the scope as quickly
and efficiently as practicable.

These works provided one end of the scale / book end, which
presented a likely best case for the Contractor to build the EWR
Online scope, but caried a highly disruptive access strategy (long
duration extended closures) and high levels of disruption to
operations, including some reduction in service operability
(passenger services, freight services and station operations).

The Costain commission from January to May 2023 has focused on
providing the other end of the scale / book end, in terms of disruption
to operations.

To enable this, the first step was to agree with EWR what the
possession planning rules would be used as a basis. These were
drafted by EWR, reviewed on 03/02/2023 and additional
modifications added on 06/02/2023 to form the final version of the
possession planning rules that would be applied to the programme.

Note — these assumptions are also used to drive the NATC Online
Programme access requirements.

Contains sensitive information

2.6.1. EWR Possession Planning Rules — 06-02-2023

These are to be applicable to Cambridge for the CS3 construction
assessments by Costain.

1. 1 in 4 weekend possession average per annum (i.e., 13no.
disrupted weekends) affecting any single point on rail network is
broadly acceptable.

2. Up to 4no. sequential disruptive all lines blocked weekend
possessions shall be immediately followed by a 4no. weekend
moratorium period for disruptive possessions (i.e., 4-weekends
blocked, 4-weekends open).

3. Up to 8no. sequential disruptive all lines blocked weekend
possessions shall be immediately followed by a 18no. weekend
moratorium period for all lines blocked disruptive possessions
(i.e., 8-weekends blocked, 18-weekends open) excluding the
months of May, June, July, August.

4. No more than 1no. 9-day blockades is permitted per year.

5. Max. 1no. 16-day blockade shall be broadly acceptable for
exceptional circumstances and work content and be limited to
months of February and October (half term holidays).

6. 9-day blockades may only occur during Christmas holiday,
February half term, October half term

7. Only 1no. Bank holiday weekend possession is permitted in May,
August BH 76hrs & Easter BH 104hrs are available.

8. Midweek night possession is limited to 1 in 2 for any given point
on the railway.

9. Weekend white periods are limited to 1 in 2 for any given point on
the railway.

10. Standard BGK possession limits south of Cambridge is Stansted
South Junction (clear of)

Page 14

1.

12.

13.

14.

15.

16.

17

18.

Standard SBR possession limit south of Cambridge is Royston
Station (clear of)

Standard BGK possession limits north of Cambridge is Ely Dock
Junction (clear of)

Where a prep possession is 27hr or more, it is deemed a core
possession and included in accumulated possession counts.

The ECML and WAML shall not be blocked in parallel unless in
exceptional circumstances and work content (e.g., final cross-
territory commissioning and testing)

The GEML and WAML shall not be blocked in parallel unless in
exceptional circumstances and work content (e.g., final cross-
territory commissioning and testing) - based on NR interface
meeting 03/03/23.

Possession and worksite limits shall be minimised where
possible.

. Any passenger service provision is preferred during possessions

e.g., large mainline stations (e.g., Cambridge, Cambridge North,
Cambridge South, Bedford) shall remain open for services
terminating from the North or South whenever possible.

No consideration for 3rd party works is required (e.g., NR Capex
Delivery, NR Maintenance, TOC station and depot work).
Clarified on 06-02-23 and agreed that 1 weekend in 13
allowances to be made for maintenance possessions.

Document Number EWR_CS3/COS/CL/XX/RP/Y/000001_DO01
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2.7. P6 Programme Calendars — Based on the

EWR Possession Planning Rules
To enable these rules to be applied to the P6 Programme and
Construction Sequence, we have rationalised the 18nr. Rules (in
Section 2.6.1), below to enable the calendars to be built within the P6
software:

A. Rule 1, 2, 3,7 & 18 —Rule 1 trumps rule 2 & 3, therefore rule 2 &
3 are subservient to rule 1. Refer to Section 2.7.1.

= Assume that Rule 1 includes the Late May BH’s, but Easter
and Christmas are separate and assumed in addition to the
13no possessions in Rule 1.

B. Rule 4. Refer to Section 2.7.2.
C. Rule 5. Refer to Section 2.7.3.

D. Rule 6 10, 11, 12, 16 & 17 — These are all managed in the
Construction Sequence & P6.

E. Rule 7. Refer to Section 2.7.4 and 2.7.5.
Rule 8 & 9. Section 2.7.6.

G. Rule 13 — We have only allowed for 52-hour possessions (not
enough detail to process 27-hour possessions at this stage).

H. Rule 14 & 15 — These are to be manually managed / clash
checked in the in the P6 programme. This is partly done, however:

a. We do not have any information for the GEML possessions
from NR, therefore these cannot be clash checked at this
stage.

b. The Core works that interface with the ECML does not have
enough detail currently to fully assess the possession
requirements.

c. The possession clash checking across the MML, ECML and
WAML has not been undertaken at this stage. As the
possession requirements are confirmed, through the detail
design and construction programme development, these can
be reassessed.

Therefore, these possession clashes will need to be reassessed
as the detail design and construction programme develops.

Contains sensitive information

2.7.1. Calendar 1: EWR - 52-hour calendar 2027-
2038, Based on Rule 1, 7 & 18:

1 in 4 weekend possession average per annum (i.e., 13no. disrupted
weekends) affecting any single point on rail network.
P6 Calendar Assumptions:

13nr. Possessions available: 2nr. in September, 1nr. in October, 2nr. in
November, 2nr. in December, 2nr. in January, 1nr. in February, 2nr. in
March and 1nr. in April — whilst avoiding Christmas, Half Terms (Feb &
Oct) & Easter.

Assumed that the Late May BH is available (Early May BH Not available).
2.7.2. Calendar 2: EWR - Easter, BH, Blockades,
Based on Rule 4:
No more than 1no. 9-day blockades is permitted per year.
P6 Calendar Assumptions:
This calendar allows 24hr working, during the Christmas periods.

The rule says 9-days; however, each Christmas day falls on a different day
and the logical start and end day for the blockade changes every year.
Therefore, we have assessed this for each Christmas Blockade and
adjusted the duration accordingly. Please refer to Section 2.8 for further
details.

2.7.3. Calendar 3: EWR — 16-day blockade, Based on
Rule 5:

Max. 1no. 16-day blockade shall be broadly acceptable for
exceptional circumstances and work content and be limited to
months of February and October (half term holidays).

P6 Calendar Assumptions:
This calendar allows 24hr working, during the Blockade period.

The half term week has been assumed to be the 15t week of the blockade,
with the second week being the week after the February 2033 half term
week, thus giving the dates from 22:00 on Friday 18t of February 2033
until 06:00 on Monday 07t March 2033.

Page 15

2.7.4. Calendar 4: EWR — Easter BH calendar 2027 -
2038, Based on Rule 7:

Only 1no. Bank holiday weekend possession is permitted in May,
August BH 76hrs & Easter BH 104hrs are available.

P6 Calendar Assumptions:

Easter BH falls on a different week each year, this has been managed in
the P6.

2.7.5. Calendar 5: EWR — August BH calendar 2027 -
2038, Based on Rule 7:

Only 1no. Bank holiday weekend possession is permitted in May,
August BH 76hrs & Easter BH 104hrs are available.

P6 Calendar Assumptions:
August BH is always available.

2.7.6. Calendar 6: EWR — 1 week on nights 1 week off
(Sun 22:00 to Fri 06:00) 2027 - 2038, Based on Rules 8 & 9:

Midweek night possession is limited to 1 in 2 for any given point on
the railway.

P6 Calendar Assumptions:

Night shifts are only available in alternating weeks.

Document Number EWR_CS3/COS/CL/XX/RP/Y/000001_DO01
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2.8. Assumed Blockade Availability

For the SACT Online scope of works, the construction sequence included
within Appendix | — South Approach to Cambridge Online— Rail Systems
Construction Sequence describe the staging required to deliver the scope if
works. There are 5nr. Christmas blockades Identified as being required as
part of the staging, these are listed below and visualised in Figure 6, the
dashed red lines represent the actual EWR proposed requests.

Figure 6 shows the Christmas blockades assumed as being available for the
EWR SACT Online construction sequence and programme. It does not show
the 16 day February 2033 blockade, however this is a key blockade for the
works and is planned for the February half term period in line with the
planning rules applied whilst the sequence was being developed (As
described in Section 2.6 and Section 2.7.

The blockade durations have been based on the logical start and end days
for each year, as Christmas Day and New Years Day land on different days
each year, and therefore their timing with the weekends are different each
year, hence the variant in duration from 8 to 12 days for the various
Christmas blockades.

1. Stage 2: Christmas 2027 — 10 Day Blockade: Key Stage:
Installation, commissioning of the Cambridge South 2-Track
Layout into use, Signalling Stage Design required.

2. Stage 19: Christmas 2031 — 12 Day Blockade: Key Stage:
Installation, commissioning of the Interim 4-Track Layout @ SBJ
into use, Signalling Data Design required.

3. Stage 25: February 2033 - 16 Day Blockade: Key Stage:
Installation, commissioning of the New WAML 2-Track Layout &
Interim Crossover @ Platform 7 & 8 into use, Signalling Data
Design required. Not shown in Figure 6.

4. Stage 28: Christmas 2034 — 10 Day Blockade: Key Stage:
Installation, commissioning of the New Cambridge Station Throat
(South) Layout into use, Signalling Data Design required.

5. Stage 33: Christmas 2035 — 10 Day Blockade: Key Stage:
Installation, commissioning of the New Up & Down Royston Final
SBR Layout into use, Signalling Data Design required.

6. Stage 37: Christmas 2036 — 08 Day Blockade: Key Stage:
Installation, commissioning of the New Final Layout into use,
Signalling Data Design required.

The key below seeks to describe the days included within the
blockade duration.

Figure 7 - Assumed Christmas Blockades - KEY.

Contains sensitive information

Christmas Working Calendar 2020's / 2030's
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Figure 6 - Assumed Christmas Blockades.
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2.9. Assumed Platform Closures

2.9.1. Cambridge South Station (CSS)

Itis assumed that CSS can be reverted back to a 2nr. Platform Station
as part of the early works / initial stages of the EWR Project.

To enable this, it is assumed that:

A. The Up Main services would call at the New CSS Project Platform
1.

B. The Down Main services would call at the New CSS Project
Platform 2.

a. Assumed that NR would accept the temporary renaming
of CSS Platform 2 as Platform 3 during the initial SBJ
construction stages — Stage 2 to Stage 18.

On completion of the 4-track layout from Shepreth Branch Junction
to CSS in Stage 19, it is assumed that CSS would be reopened as an
Interim 4nr. platform station, with 2nr. Main Line (WAML) Platforms
and 2nr. SBR Lines terminating platforms, with the platforms being
allocated as per below:

e Down Royston (Terminating) — Platform 4 (New CSS Platform
4)

e Up Royston (Terminating)— Platform 3 (New CSS Platform 3)

e Down Main (Through Line) — Platform 2 (New CSS Platform
2)

e Up Main (Through Line) — Platform 1 (New CSS Platform 1)

Opportunity:

This stage (Stage 19 — currently programmed for Christmas 2031)
would enable EWR to provisionally run a service to CSS as an interim
arrangement. However, this would be dependent on the CS3 Core
section being completed and entered into service (EIS) and would
need to be suitability integrated into an interim timetable with GTR
services to enable the EWR services to run.

Contains sensitive information

On completion of the 4-track layout from CSS to Cambridge Station
in Stage 33, it is assumed that CSS would be reopened in its final
configuration, with 2nr. Main Line (WAML) platforms and 2nr. EWR /
SBR Line platforms, with the platforms being allocated as per below:

e Down Royston (Through Line) — Platform 4 (New CSS

Platform 4)

¢ Up Royston (Through Line) — Platform 3 (New CSS Platform
3)

e Down Main (Through Line) — Platform 2 (New CSS Platform
2)

e Up Main (Through Line) — Platform 1 (New CSS Platform 1)

Opportunity:

This stage (Stage 33 — currently programmed for Christmas 2035
would enable the EWR to run a service to Cambridge Station as an
interim / EWR Light arrangement. This would need to be timetabled,
as the final layout at Cambridge Station is not completed at this stage,
with New Platforms 7 & 8 remaining Out of Use, however, there may
be a benefit in running an EWR service as soon as possible, albeit a
reduced service until the final layout is installed. Again, this would be
dependent on the CS3 Core section being completed and EIS to
enable the EWR services to run.

The Shepreth Branch Junction to Cambridge Station final layout is
currently planned for substantial completion and EIS in Stage 37 —
Christmas 2036, therefore the final and full EWR Service to
Cambridge Station is achieved during this stage.

Page 17
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2.9.2. Cambridge Station & Sidings

There are 8nr. existing Platforms at Cambridge Station, the
construction sequence has been developed based on retaining as
many platforms being operational as possible during the construction
of the new Layout.

However, it is assumed that the train service through the Cambridge
area and number of Platforms in use at Cambridge Station can be
reduced / thinned out during the construction programme as below:

e Stage 1 to Stage 18 — 8nr. Platforms in use.

e Stage 19 to Stage 27 — 6nr. Platforms in use. See note C
below.

e Stage 28 to Stage 32 — 6nr. Platforms in use. See note D
below.

e Stage 33 to Stage 36 — 8nr. Platforms in use. See note F
below.

e Stage 37 to Stage 38 — 10nr. Platforms in use. See note G
below.

These requirements will change as the construction sequence
progresses, and each stage or change in Operational Service and
Platform availability will need to be assessed further and Timetable
Modelling undertaken to validate the assumptions that we have used.
These assumptions are listed below:

A. Stage 3 - Itis assumed that existing Platforms 5 & 6 can be taken
Out of Use for a 2-week period (10 working days) directly prior to
the Easter 2028 BH Closure.

B. Stage 7 to Stage 30 — It is assumed that the existing Thameslink
Sidings and Light Maintenance Depot (LMD) are taken out of use.

= |tis assumed that other facilities will be made available
elsewhere for this duration, locations TBC.

C. Stage 19 to Stage 33 — It is assumed that the existing Down Slow
(3" Line) from 1047pts to Cambridge Station Platform 2 & 3 are
taken Out of Use, including Platforms 2 & 3 being taken Out of
Use.

= |t is assumed that the 2nr. Terminating Platforms
provided at CSS at this stage (Stage 19) replace the
Platform 2 & 3 functionality / reversing capacity, with
the Busway being used for onward journeys from CSS
to Cambridge Station during this time / construction
phase.

Contains sensitive information

D. Stage 28 - It is assumed that the existing Down Main (P1 & 4
Track) and Through Road are taken Out of Use at Cambridge
Station, including Platforms 1 & 4 being taken Out of Use.

*» |t is assumed that the New Platforms 9 & 10 at
Cambridge Station are commissioned and EIS Into
Use at this stage (Stage 28) to effectively replace the
Platforms that are being taken Out of Use. The
Operational Service and usage of these platforms in
terms of routing will be very different to the existing
layout, therefore this will need to be validated with a
Timetable Model to ensure that it is workable during
this time / construction phase.

E. Stage 30 - It is assumed that the New Sidings Layout is
commissioned Into Use during this stage.

F. Stage 33 — - Itis assumed that the existing Platform 7 & 8 tracks
are taken Out of Use at Cambridge Station, including Platforms 7
& 8 being taken Out of Use.

» |tis assumed that the New / modified Platforms 1, 2, 3
& 4 at Cambridge Station are commissioned and EIS
back Into Use at this stage (Stage 33) to effectively
replace the Platforms that are being taken Out of Use.
The Operational Service and usage of these platforms
in terms of routing will be very different to the existing
layout, therefore this will need to be validated with a
Timetable Model to ensure that it is workable during
this time / construction phase.

G. Stage 37 — Itis assumed that the full final layout is commissioned
and EIS Into Use at this stage, including the final layout / all 10nr.
Platforms at Cambridge Station. Therefore, the full Operational
Service can be implemented at this stage.

Page 18

In addition to these items, it is assumed that small areas / sections of
the platforms at Cambridge Station can be Hoarded off during the
various stages as required by the construction sequence to enable
the works to be completed, these are items such as but are not limited
to:

Platform Extensions works.
Platform Shortening works.
Platform & Canopy Modifications.
Existing Footbridge Modifications
New Footbridge Installation works.
M&E & CRMS Route works.

Station and Platform Drainage works.

I oG mMmDobow»

Signal Sighting and Signalling Installation works.

OLE Foundations and Installation works.
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2.10. North Approach Offline

The Offline Northern Approach to Cambridge was defined as from
Cambourne to Milton Junction on the WAML. The design for this route
option is less mature than that of the Southern approach, therefore
this study is based on the East West Rail AC7 route information
available on the EWR GIS.

The Northern Offline section was split down into the following sub
sections:

Area C2 .
" Line of Route V'aiUCt

Area C3 |

e North 1 (N1) — Line of Route between Cambourne and the
A14

e North 2 (N2) —A14 Viaduct
« North 3 (N3) — Line of Route between the A14 and the A10
¢ North 4 (N4) — A10 and Milton Junction (complex structure)

Initially the A14 viaduct was identified as a complex structure on the
Northern route but it was later decided that, in comparison, it is a

Area C1
Viaduct

Area C4
Line of Route

Figure 8 - Core and North Route Areas

relatively standard structure. It may require bespoke specialist
installation method, but the structure as a whole was not considered
to be at risk of driving the programme at this stage.

Therefore, the standard structures programme logic has been applied
to all sections of the Narthern Offline route apart from area N4

Area C1 MML to Clapham Road Ch 2080 to 3200 (Arup Section C) 2080 3200 1120
Area C2 Brickhill to Chawston Ch 3200 to 17000 (Arup Section D) 3200 17000 13800
Area C3 Chawston to ECML Ch 17000 to 20000 (Arup Section D) 17000 20000 3000
Area C4 ECML to Tunnel under St Neots Road Ch 20000 to 38000 (Arup Section D) 20000 38000 18000
Area N1 Knapwell Road to Dry Drayton Ch 38000 to 43000 38000 43000 5000
Area N2 Dry Drayton to Oakington Ch 43000 to 45200 43000 45200 2200
Area N3 Oakington to Milton Ch 45200 to 52000 45200 52000 6800
Area N4 Milton Ch 52000 to 5615 52000 56155 4155
North Online Milton Junction to Cambridge Approach Ch 56155 to 53000 56155 61605 5450

Contains sensitive information

Figure 9 — Core and North Route Area Start and End Chainages.
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2.11. North Approach Online

Unlike the Approach from the South layout and scope, the Approach
from the North proposed changes have some geographic separation
between four key areas:

A. Cambridge Station limits and the north throat
B. Coldhams Lane Junction

C. Cambridge North Station

D. New Milton Junction

This allows certain flexibility in the sequence delivery and reduces the
number of programme and operational dependencies between each
of the work scopes.

Qverall, it was found that Milton Junction itself is related to the Core
delivery strategy rather than the online. The detailed online sequence
therefore does not consider the interface as a key driver and allows
it to operate separately. This provides a wider delivery opportunity for
both construction logistics and early service delivery terminating at
Cambridge North.

2.11.1. Key Principles

The following flow diagram shows how the strategic programme
PERT workflow is envisaged, to deliver these four areas. PERT
analysis at this point in the development of a scheme is excellent for
identifying strategic inierfaces, dependencies, and the overall driving
logic of the sequence.

The red bold names identify the critical path activities and the driving
key logic through the Cambridge Station scope.

Note that blue boxes surround highlight where significant changes to
the layout are anticipated and highlight where signalling change may
require staging and/or data design.

Amber boxes and arrows highlight areas where unavoidable impacts
to the operational of the railway occur or where logic has been applied
to minimise operational disruption.

The possession access assumptions described in Sectien 2.7 are
also used to drive the programme in the NATC warks as well as the
SATC works.

2.11.2. Common Faciors

Station work scope although different in the detail is not
fundamentally changed from that of the southern approach. A new
platform island with its associated footbridges and vertical circulation,
plus various platform extensions to the existing are all still required.

Figure 10 - Similar station scopes in south (left) vs. north (right)

When applied to the sequence this does strategically impact the
minimum programme duration more for the northern approach as the
station works form a greater overall proporiion of the scope.

If the access regime with Network Rail, TOC's and FOC's for works
approaching Cambridge can be challenged sufficiently enough, then
there is likely to be a stage where durations for both southern and
northern approaches become similar due to the similar changes
required at Cambridge Station driving the critical path.

Cambridge North & Milton

Miiton Junction

Fen Road (North) or i Viackic
s Mikon Jn Viadict
Cambridge Noth
North S&C
v
Remove Fen Road
LC (North)

Py o ) East Side tack i Feh sl ety
’ : Mt Road Bridge Depot Access N oty Access Road
(South)
>
South Throat Pw':‘;":l \
Remove Fen Road
Coldham Lane In LT (South)
= West Side track
- Pistimrm 1 A Fafformi'ie
Civse Pla 5 > ; > b WS
e e it Notth B3] LRuB ons
Cambridge Norh
South S&C
Nonmn Throat
—

Miton Jn Connection
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Figure 11 - Strategic scope
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2.11.3. Differentiators

There are two main differentiators to how the strategy has been
developed in the northern approach compared to the southern
approach. These are key factors affecting the programme and the
design scoping reduction from a northern to a southern approach are
implicitly included in these already.

Physically and operationally discrete scope elements

The ability to split the work scope into geographic packages with
minimal physical interfaces helps reduce the complexity of the
staging. There are still key operational and systemic drivers, but
these can be managed more simply and with less interim stages to
suit the physical constraints of the existing layout and construction
worksites.

Operational Layout Change Minimised

The volume of railway systems required in a northern approach is
clearly significantly less, but another key factor in this is the way that
these impact the layout operationally as well as physically. For the
northern approach the fundamental principles of a paired by-direction
railway do not change, particularly between Cambridge Station and
Coldhams Lane Junction.

As a result, the complexity of the sequence is significantly reduced
as the systemic changes within the staging are more localised and
affect the physical infrastructure changed with more minimal impact
on the wider railway.

Contains sensitive information

2.11.4. Operations and Managing Disruption

The following key drivers have been used in the development of the
sequence to help minimise the overall disruption to the West Anglia
Mainline:

1. Delivery of the new operational layout at Cambridge North, with
its turnback from the north functionality, prior to commencing
major disruptive works in the Cambridge Station North throat and
Coldhams Lane Junction areas. This makes these two elements
of work consecutive which extends their combined durations;
however, the critical path will still run through the Cambridge
Station area.

2. Deliver the new Platform 9 to maintain the number of platforms
available at Cambridge Station during the works. This extends the
critical path as works to existing Platform 7 must not be
concurrent with existing Platform 8 works until Platform 9 is
operational.

3. Maintain a terminating platform functionality at the north end of
Cambridge Station, both for the terminating Ipswich services plus
depot Empty Coaching Stock moves.

4. Maintain access to the Thameslink sidings and Greater Anglia
depot through either:

¢ Maintaining the current turnback road from 1090A points; or
¢ Maintaining the southern access from 1065A/B pts.

This impacts the programme as certain operational functionality
cannot be removed from the layout and increases the volume and
complexity of possession access which slows down delivery of
the works.

Additionally, the same possession access constraints described in
Section 2.6 and Section 2.7 are followed so that the access regime
complies.

With the exception of measure 1, these all impact the overall
programme duration as they stop various elements of work from
becoming concurrent in the programme.

Page 21

2.11.5. Opportunities

There are five key opportunities identified in the Approach from the
North sequence as follows:

1. Negotiation with Network Rail and TOCs to allow existing
Platform 8 to be taken out of use earlier and trains re-platformed
to suit. This would allow the works to existing Platform 7&8 to
become more concurrent and expedite delivery of the overall
station works with an approach from the north.

2. Delivery of the Cambridge north throat works in a blockade style
approach similar to previous studies on the southern approach
would be clearly beneficial. This is due to the overlap of existing
layout with the new and the volume of change. The approach
applied in this sequence utilises possession access but is clearly
inefficient as a result. This will directly reduce the critical path as
these works directly drive the completion milestone.

3. Delivery of the Cambridge North station remodelling in a blockade
style approach — this will reduce its duration and cost, although
there is unlikely to be a benefit to the overall critical path.

4. Delivery of the Coldhams Lane remodelling in a blockade style
approach. However, these works should be driven by the
approach to the Cambridge Station north throat, its access
requirements and maintaining access to the Greater Anglia
Depot. There is unlikely to benefit the critical path as a result.

5. Decoupling the delivery of Fen Road new access bridge from the
Cambridge North station by not increasing the service over the
level crossing and allowing it to remain in situ with a temporary
alignment change for the Down Main until the bridge is ready. This
would affect operations and timetabling rather than construction.
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2.12. Route Wide Rail Systems

2.12.1. Core Overview

The route wide rail systems are dependent on the earth works and
structure completion. As a result, the rail systems approach has been
disseminated into distinct sections similar to the civils. These are
detailed as Core (C1-C4), Southern Approach to Cambridge (S1-S2)
and Northern Approach to Cambridge (N1-N4) defined in Section 2.1
Figure 1 and Section 2.10, Figure 8. As the relevant earthworks and
structures are completed in the sections, the rail systems can
commence. Within the core section C4 is completed first followed by
C3, C2 and finally C1.

Although not in the current DF2 scope, a rail construction depot is
proposed to be installed where the EWR alignment crosses the East
Coast Main Line (ECML) around chainage 198000m in the St Neots
area. The ECML rail construction depot will service the Core (C1-4).
The total length of the core is circa 38Km. Completing 38km of track
end to end in a linear programme removes complexities and
interdependencies but is not efficient or realistic.

Lillia
Abrinrd

Figure 12 — ECML Construction Depot

Contains sensitive information

As aresult, the construction of the core section delivery has been split
at the location of the ECML depot at 20km along EWR alignment.
This reduces transit times for engineering haulage in half as it located
at the centre of the EWR alignment. It also provides the rail systems
programme with the flexibility to work concurrently with the civils
works. There is an opportunity where working from the ECML depot
removes any reliance on the Bedford programme.

If operationally viable then there is further opportunity for the
construction depot to be developed as permanent scope and replace
Cambourne sidings. This would provide EWR with the flexibility to
bring rolling stock in from the ECML connection and enable dynamic
testing to commence for the core section irrespective of the Bedford
and Cambridge online programs. Once the ECML depot is installed,
a service road will be created by laying down skeleton track along the
Eastbound (assumption is that Eastbound is the geographically
northern track of the two EWR tracks). The skeleton Eastbound track
will then provide a service road for the Westbound (assumption is that
Westbound is the geographically Southern track of the two EWR
tracks) to be installed using engineering trains. This will form the main
strategy to deliver the rail systems route wide.

Once the skeleton track service road has been created there are two
areas which are off the critical path which are installed concurrently
with the main route works. The two areas are C3 - Loop Lines and
C4 - Cambourne Sidings.
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2.12.2. Southern Approach to Cambridge Overview

In a similar approach to Core, the Southern approach to Cambridge
has been split in two sections S1 and S2. These sections will be
serviced from Cambridge North depot Figure 13. There is an existing
Network Rail depot that will need to be acquired and repurposed for
EWR. One of the key structures to be delivered along the EWR route
is Chapel Hill tunnel located in S1. Installing the route from
Cambridge North (East to West) removes reliance on this structure
thus removing the rail systems works off the critical path for Chapel
Hill. Within S2, the rail systems works are phased with civils works
around Harston where there is an interface with the Shepreth Branch
Line (SBR).

1. The earth works and tunnel for the new SBR line are required to
be competed first.

2. Once completed, the rail systems are installed in an offline
environment.

3. Possession of SBR to complete formation renewals and diversion
/ commission of SBR line onto new alignment

4. Completion of earthworks on redundant SBR line for new EWR
alignment

5. Commencement of EWR S2 rail systems works.

There is an interface with the possession required for the SBR line
works with the Cambridge online works. The possession works for
the SBR diversion are completed prior to the four-track layout to
Cambridge South station (currently Christmas 2031) which do not
have adverse impact on the possession arrangements. For the main
works along S1 and S2, there is an interface where the three
engineering trains will need to be routed to and from the connection
at SBR on a daily basis. It is assumed that a train path between SBR
and Cambridge North Depot is available and Rules of the Route
possession availability are available to access/egress trains into the
EWR trace. The completion of the S1-S2 is the final element of the
rail systems works and is independent of the core works. It is
recognised that Chapel Hill is one of the complex structures along the
route. Having S1 and S2 delivered from Cambridge North deport
provides contingency for the completion of Chapel Hill by providing
flexibility to commission a railway from Oxford to Cambourne.
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3.7. Online Approach

The online works for both the SATC and NATC route options are
defined as follows:

e SACT - Route section from west of Shepreth Branch Junction
to north of Cambridge Station / Mill Road Bridge.

e NACT — Route section from north / west of Milton Junction to
south of Cambridge Station / Hills Road Bridge.

3.7.1.  Online Approach from the South Summary

The construction sequence for the Online section for the South
Approach to Cambridge route is driven primarily by the operational
constraints for both rail and station operations. Please refer to Section
2.9 for more information / details of these constraints.

The diagrams within the construction sequence in Appendix | — South
Approach to Cambridge Online— Rail Systems Construction
Sequence, seek to visually demonstrate which lines and platforms
remain operational during each Phase and Stage of the works, whilst
also showing the lines and platforms that are not operational.

The Key in Figure 31 seeks to describe what each line colour and
style are representing in the diagrams within the construction
sequence.

Figure 31 - Track Diagram Key.

Contains sensitive information

3.7.2.  Online South Construction Sequence Phasing

The works undertaken to date has resulted in a six-phase sequence
with preceding enabling works for the EWR CS3 Core, Online and
Rail Systems works being detailed in the Construction Programme
(P6) and supported by this construction sequence pack. These 6
phases are:

1. Phase 1: Enabling works, Cambridge South Station 2-track
layout implemented, and the Platforms 5 & 6 works at Cambridge
Station commenced. Refer to Appendix | Section 2.

2. Phase 2: Platforms 5 & 6 works at Cambridge Station completed,
including the Installation of a Temporary Scissor S&C Layout
north of Mill Road Bridge. This Temporary Scissor S&C Layout is
critical for the sequence to enable the required layout functionality
to be maintained throughout the sequence. This is not part of the
Design Freeze 2 design; therefore, this will need to be designed
and validated during the next design stage. Shepreth Branch
Junction to Cambridge South Station 4-track layout implemented
(including the temporary reversing facilities from CSS), CSS to
Cambridge Station 2-track Layout implemented and the existing
Sidings at Cambridge Station Taken Out of Use, enabling the
installation of the new layout to the east of the station to be
commenced. Refer to Appendix | Section 3

3. Phase 3: Continue installation of the new layout to the east of the
station and installation of the New WAML 2-track layout from CSS
to Cambridge Station, enabling the New EWR / SBR lines / 2-
track layout to be installed to the west of the WAML lines. Refer
to Appendix | Section 4.

4. Phase 4: Continue installation of the new layout to the east of the
station, installation of the New Cambridge Station South Throat
layout for the WAML lines, including the installation of the New
Platforms 9 & 10 and associated track layout at Cambridge
Station, and installation of the New EWR / SBR lines / 2-track
layout to the west of the WAML lines within the construction work
area / compound. Refer to Appendix | Section 5.

5. Phase 5: Commission the new layout to the east of the station
(New Sidings) into use, commence installation of the New
Cambridge Station North Throat layout, including existing
Platforms 7 & 8 being taken out of use and extension / shortening
works being undertaken, and commissioning of the New EWR /
SBR lines / 2-track layout to the west of the WAML lines into use
(The new 4-track layout to Cambridge Station is implemented at
this phase). Refer to Appendix | Section 6.

6. Phase 6: Complete the installation of the New Cambridge Station
North Throat layout, including the New Platforms 7 & 8 platforms
and track layout, and commissioning of the New EWR Final Track
Layout into Use. Refer to Appendix | Section 7.
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3.7.3. Online South Construction Sequence Staging

During each phase of works, there are several stages required to
deliver the scope and outcome required at the end of each phase.
The construction sequence has 38nr. Stages identified, the
construction sequence shows each stage as the works progresses
and key works are described within each stage with risks,
assumptions and opportunities noted with each stage.

It should be noted that these risks, assumptions, and opportunities
for each stage are primarily linked to this sequence, therefore if the
construction sequence changes as the project develops (due to
scope change, possession access changes both in duration and
number available and / or any other reason) then these would need
to be reassessed and validated in line with the revised strategy /
sequence.

It is likely that prep and follow-up possessions for the various areas
can be shared where there is a reasonable case for the access
regime to accommodate. This should be developed further once the
scope is better defined.

Please refer to for the full sequence in Appendix | — South Approach
to Cambridge Online— Rail Systems Construction Sequence for
further details.

There are 10nr. key track stages where there are significant changes
in railway operational configurations, these are as follows on the next
pages.
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1. Stage 2: Christmas 2027 — 10 Day Blockade: Key Stage: Installation, commissioning of the Cambridge South 2-Track Layout into use, Signalling Stage Design required.

Christmas 2027: 10 Day Blockade Existing Track to be removed at Cambridge South Station — Total of 800m of existing plain line track including 3no S5&C Layouts:
Track in Brown may be able to re-use existing depending on alignneent variance / changs new aligniment to use existing alignment (0-50mnm Lift and +/- 50mim Slew)
Down Loop (Platiorm 4) Track removal: South End = approx. 20m from Ch 86700 to Ch 86720 as shown: North End = None (Assumed that 1316 pis is Detected, scotch, chipped and Padlocked Out of Use (QOLU]).
Crown Main (Plstform 3) Track removal: South End = aoprox. 770m from Ch 86580 to Ch 86750, induding Tno point:end (1313 pts) as shown. Nerth End = approz. 70m from Ch 87450 to Ch 87520 at the back of 1316 pts as shown
Up Main (Platform 2) Track removal: South End = approwx 170m from Ch 8658010 Th 86750, including 1no point end (13714 pts). North End = appross 200m from Ch 87258 to ChE7450, including Tna peint end (1315 pts) as shown.

Up Loop (Platform 1) Track removal: South End = approx 60m from Ch 86690 to Ch 86750 as shown. North End = approx. 1100 from Ch 87190 te Ch 87300 as shown

s —
i TN

- N | [t —
= \ — I | i f = TR il |
1374 pas | [ 35 o= e _'\.' '

Platforms 3 and 4 at Cambridge South Station are Taken Qut of Use (OOU) at this stage.

Long Road Bridge Remowval — Long Road - Road Closure Taken
Cambridge South Station Platform 2 Modifications — Cut Back the New Platform a8 reguired, apprax. 50m of Coper Realignment and Potentially approy. 20m of Flatform Wall to be demolished and

rebuilt — TBC

Figure 32 — Stage 2 staging diagram — Start of Christmas 2027 Blockade.

Christmas 2027: 10 Day Blockade 'n==ll New Parrainsiit snd Temporary tmack and OLE at Cambridge Scudh Siatian - Totsl of ET0n of New [ Temnparary Plain Lins Track
Pown Main (Platform 2) Temporary Track & OLE Installation: South End = approx. 170m from Ch 86580 to Ch 86750, North End = approx. 270m from Ch 87250 ta Ch 87520 at the back of 1315 pls as shown.
Up Main (Platform 1) Temporary Track & OLE Installation: South End = approxc 170m from Ch 88580 to Ch86750. Neorth End = approx. 260m from Ch 87190 1o Ch 87450 as shown
Commission the Temporary 2ne Platform Layout at Cambridge South Station Into Use, It is assumed that this is a Significant Signalling Stage, but isn't 2 Data change, as the functionality of the Layout remains the same
with some routes being barred / removed from use. RISK: These works are done at Christmas 2027, this is only approx. 4 months before the next Signalling Data Change works in April 2028 (Easter BH). As they are on
different VIXL's (These works are on VIXL 31 HAUXTN and / or VIXL 33 LONGRD, and the April (Easter BH 2028) works are on VIXL 34 CAMSTH and / or VIXL 35 CAMREC).
il
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Platforms 2 and 4 at Cambridge South Station are Taken Out of Use (OOU) at this stage.
Cambridge South Station Platform 2 Modifications - Cut Back the New Platform 23 requitedd sporow. S0m of Coper Realignmenol snd Poteytially spproa 20m of Platform Wall to be

demaolished zmed rebuilt < TBC

Figure 33 — Stage 2 staging diagram — End of Christmas 2027 Blockade.
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2. Stage 4: Easter 2028 BH: Key Stage: Installation, commissioning of the New Platform 5 & 6 Throat Layout into use, Signalling Data Design required.

Easter 2028 BH - 104hrs Cambridge Station North Threat: Note: Platform 5 & & to be Qut of Use (CQOU) for 2 weels (10 days) prior to these warks,

Remove the existing Platform 5 82 6 S8C and Plain Line Layoat and Irmiall e Mew SEUC Uiats on the Flatform §5 & € snley resds [CRD Lines) =t the morth emd of the sistion, 2no Twmouis and a=socmied Plam Line
A Coamplate the Installation -:_-F the MNaw OLE Lisnut and Commissian the New Layout Ito Use tnchiading the New Stssor Crossover north of Mill Road,
Raget Lo Long Road Bridge works: (Long Road remains Closed) install fiow Long Bood Brldge supestivcioe,

Assumed that this is the 1¥ Significant Signalling Data Change, as these works change the functionality of the layout. RISK: These works are done at Easter 2028, this is only approx. 4 months after the previous Signalling Stage Works
i Christmas 2027. As they are on different VIXL's {These works are on VIXL 34 CAMSTH and / or VIXL 35 CAMREC, and the Christmas works are on VIXL 31 HAUXTN and / or VXL 33 LONGRD).

NS ==

]
Griddsis - =
Reat LE

Shepreth Junction to Cambridge Station Offline and Possession works: Corlinue construniing tie Mew Empenlmeit Trach Dislnags, Tracks and OLE a3 possibie meet Lo lhe siiizting b -:'\r
Existing S&C Layouts 1073 and 1075E to be Detect, Scotch and Clip Out of Use (OOU), It is assumed that these will be plain lined withing 6 months of being taken OOU withing other possessions in the 3
area.

Install the New OLE Wire Runs as required, it is assumed that the Mew OLE Structures required will have been installed prior to the Easter BH closure in prep and enabling works weekend possessions
coordinated with other works from Shepreth Branch Junction to Cambridge, detail programme required for these works as the design and informaticn becomes available,

Figure 34 — Stage 4 staging diagram — Easter 2028.

3. Stage 9: Easter 2029 BH: Key Stage: Installation, commissioning of the Cambridge Station New Scissor Layout into use, Signalling Stage Design required.

Easter 2029 BH - 104[‘“"5 Romove the Existing Sclssors and ast=il the Mew Scisors and Commissian Ivia Use F EIE Ingluding the Plaitorm J datonsion commissianmg snd EiS
Shegreth Junchonfo Cambrdge Station Offine and Possession weorks: Cowtinile constiuction ol Ihe Bow Entankmont Track Drsinage. Tracks and OLE a2 possilile need ko the axisting trosis
Contipus mstallanor-of Fiadform 9710 southern footbndge faundatons and Platiorm 210 sohers Tootbhndge toundatcons

Continue the remaval / Demolishing works for the Royal Mail Depot, Utility diversions works across the site-and across Hills Road Bridge, Existing CRMS / Cable Diversions & Disconnections as required to emable OLE Foundztions
installationz and Remolishing of the MR accommadation and Tacilitizs alongside the sidings.

L TETE

=

Figure 35 — Stage 9 staging diagram — Easter 2029.
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4. Stage 13: Jan 2030 — 52hrs Possession: Key Stage: Installation, commissioning of the Interim Up WAML SBJ Layout into use, Signalling Data Design required.

Jan 2030 — 52hrs

n
Install 120m from Ch86810 to ChB6330 of Mew Permanent Up Mawn at the C55 end.

Shepesth Junchon o CambBndge Station Ofline and Possestinn warks Condfpues demstructin A i
Conthge-dub fofmaton works feydavation gnd fostaliaton of new] within the sidings sres [ constiuciion worksite (Gt Cambadias Station),

Ossession: Install 240m from Ch85810 to ChB6050 of new Temporary Plain Line alignment from the fronts of existing 10438 ptson the Up Main, td connect to the mew Down Main track at ChB6050.

Assumerd that the Operational Services will then travel southwards on the New Up Main from 55, and use the New S&C Layout in Réverse 1o get onta the Temparary Up Main alignment connecting into the fronts of existing 10438 points
TSR Reguired on the Up Main to enable this (40 or 50mphl, Temporary Piain Line Alignment at the 5B) end being the main reason..! (Mot going via the Mew Crossover route in Reverse).

Froeh Drminege, Treeki god OLE &3 pidmitsde next Lo the ssieing Neckd

= S

= Te— /5 ........ — —‘__\E\. __
e J

- 1043475 ot= -

T . 1 1l "".\13".5'2‘15 —\_ ]
|':!T. g | F.-v‘r /’ _\'_J_

Continue the remuoval / Demolishing works for the Cambridge Leisure Multi Story Car Park |MSCP).
Contifae instalitinn of New Afrepuation fatk 17 Noyal Mal Depnt side (Scope TR
RISK: These works will change the Alignment of the Up Main, the signal positions will change and the functionality of the layout may change, therefore these works are
considered as & significant sigrailing stege with Data Design being required,
These waorks are on CIXLI, VIXL 31 HAUXTN and / or VIXL 33 LONGRD, and may have Fringe / routes onto VIXL 34 CAMSTH. The Provious works are on VIXL 34 CAMSTH
and / or VIXL 35 CAMREC), these works in Jan 2030 are 21 months affer the previous Signalling works in April 2028 (Easter 2028),

Figure 36 — Stage 13 staging diagram — Up Main Interim Alignment.

5. Stage 16: Dec 2030 — 52hrs Possession: Key Stage: Installation, commissioning of Interim Down WAML SBJ Layout into use, Signalling Data Design required.

Feb 2031 to Dec 2031: Works in a series of 52hrs Passessions due to Open

Lines adlacent to the track, It may be possible to install some of the Down Royston outside of Weekend Possessions pending ALO Planning Requirements:
Install. the New Dovm Royston Track, circa 7e0m fromy Ch86180 to ChEGSAD, Including Tno Temporary S&C unit (at circa ChB6720 ta 86830), and Install a Temporary Buffer Stop atthe North Ena of Platform 4, (s shown incthe diagram)
Irnstall the Mew Up Royston Track, circa 530m from Ch85350 to ChB6880, Including 2no Tempaorary S&C units (at circa ChA6590 to 2648307, and Install a Temparary Buffer Stop at the North End of Platform 3, (as shawn i the diagramp

Friposed Lowatnan f0r thie Termpruraly Crogsover (hssliimed 20 - 29m0h
C o [ S8C Layowi) Nern of Addentircoke s Road Dversnnge:

Tiown Royston T 867 20 10 Ch 85830 = 1 18m

Uip Wopsiom 1oh 8720 ta O 8830 = 11 5m

Propoeey Lacation B e Tomparaly Crosoyer (Aesumed 20 25mph
oo D SEC Layenl) urdemestl Add=nbmoke's Riad Dveilmdos
L Maystar T BESI0 B Eh LETN = 1110

Coamphele Hhe 2ub formstion works (edaavalion and (nstaitation of pew]) within the sidifigs ares / eonsfruchion warksde (@1 Cambrdogre Sahian

i I Shigpreth Wnctnn la Cambnidge Staton Offling and-Possession warks, Comtimus ranestzucian of fhe Track Oremage Trecks smcl OLE 2 pasaiibele et 8a bhe =RiFimg famcks
Platforms 3 and 10: Cainmrencs lnatailatien of asw roch, OLE and sigualling, priariiicing the worlis adjacend fo M8 tacd ilnclisting &na Polm Gl (Al DOLY
/\\ b 0 gt
] T L . ~~ !
/ e i # ~_
2 N L* e
G T (0A3AEDS =

Figure 37 — Stage 16 staging diagram — Down Main Interim Alignment.
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East West Rail — Affordable Connection Route Options Review

6. Stage 19: Christmas 2031 — 12 Day Blockade: Key Stage: Installation, commissioning of the Interim 4-Track Layout @ SBJ into use, Signalling Data Design required.

Christmas 2“31: star‘t 12 Da B[uckade Comwyinue Instellation ol The Meyw Madform 0 & 10 Trasks [lrcuding §no PFot Cnds (K11 OO, Condinie inst@iatiion of the Neow Thaorosink FSina Fasds
Eisting Track o be removed: M = 180 « 200« 110 = ®am, UR =300m andg- U = 350, Total Track to bo removed = 480 340 = 390 = 1220m incduding 4no pamt smvds:

200m from ChB5660 to ChB5860.

Remave the existing / redundant Up Main track including existing 10436 pts, circa 390m from ChB5660 to Cha6050.

Remove the existing / redundant Down Main / Down Royston track incuding exsting 1044 pis, circa 180m from Ch85860 to ChBG040 & Remove the sxisting / redundant Daown Main track including exisoing 10434 pts, circa

Remove the exsting / redundant Down Maln tack including existing 1042 pls, circa 110m from Ch85340 to Ch85450 & Remove the existing / redundant Up Royston track, circa 340m from ChB5000 to ChE5340.

e ——— i : :I__;'l‘lé pis | : —-\‘_ |
— I_u l ; ﬂlﬁ =
— =% ' B 3
- = —— .

Figure 38 — Stage 19 staging diagram — Start of Christmas 2031 Blockade.

install the new Down Roystan rack, circa 180m from ChE5860 to Cha6040

Install the new Up Roystan track, circa 250m from Ch85000 to ChB5250 & circa 360m from ChBS5680 to ChB6040 including Tno new S&C point end / Unit.
Install the new Down Main track. circa 110m from Ch85340 to Ch85450 & circa 390m from ChB85660 to ChE6050 including Tno new 58C point end / Unit.
Install the new Up Main track, circa 150m from Ch85660 to ChB5810.

Install the new QLE as reguired for the New Layout — Assume 1500m far Plain Line frack through the DR, UR, DM & UM and 250m for the New Crassover, Therefore, Total = 1500 + 250 = 1750m

Christmas 2031: 12 Day Blockade 5B/ Backane: sl Bew & Times fapunt 0t S0 DR = 180m, UR = 250 + 360 = 610m, DM = 110 + 320 = 500m and UM = 150m. Total to be Installed = 180 + 610 + 500 + 150 = 1440m including 2ne point ends.

— 1316 pis | || T
—‘ .Y T |

] I 7
7 [ —Fr S

Other disciplines TBC - Track Drainage, Troughing Routes, Drivers Walkways, Civil Bases, Signaliing Bases and Equipment Installation
Commission the Mew Layou! Into Use, 4no Croisovers (2no. Point ends) and Inc Temporary Crossovers {(Gno. Point ends), (Ladder from WAML to SBR Lines) ai the south end

Existing Down Slaw (3™ Linej from 1047 Points to Cambndge Station Platform 2 £ 3 Taken Out of Use, Plattorm 2 and Plattorm 3 Taken Out of Use. Bno Eigsting 580 point ends detected,
scofcned, clipped and padlocked taken oUz of use (00U 1047, 1050A/8. 10524/8, 10584/8. 8 1060 paints.

Coeipnee | iEEsiteran oF Thie Mo Pladfains ¥ & 10 T=heky
of Cﬂ'l'l'lbﬂdgc South Station {C‘SSJ, I peiibimas gadd Migint Bl (AW DO Capbmiss | ot S 0id i
Commission 4no Platforms into use at €55, Platform 3 & 4 as terminating platforms with temporary Buffer Stops. of ttte Tiow Tharmalindt Shdiky Rioads

Figure 39 — Stage 19 staging diagram —Christmas 2031 Blockade.

Install the new Down Royston track, circa 180m from Ch85860 to Ch26040
Install the new Up Royston track, circa 250m from Ch85000 to Ch85250 & circa 360m from Ch85680 to Ch86040 including 1no new S&C point end / Unit.

Install the new Down Main track, circa 110m from ChB5340 to ChB5450 & circa 390m from Ch85660 to Ch86050 including Tno new S&C point end / Unit.
Install the new Up Main track, circa 150m from Ch85660 to ChB5810.

Install the new OLE as required for the New Layout — Assume' 1500m for Plain Line track through the DR, UR, DM & UM and 250m for the New Crossover, Therefore, Total = 1500 + 250 = 1750m

Christmas 2031: End 12 Day Blockade 50/ flosksde: toaall Hew @ frace L=yeul st 00 DR = 180m UR = 250 + 360 = 610m. DM = 110 + 390 = 500m and UM = 150m. Total to be Installed = 180 + 610 + 500 + 150 = 1440m including 2na peoint ends.

1060 ptE [
— == CGSOACE Efe  TDEZA/D ofs BOSBATE ofs
" ———— = = = N - ey — T S R, .. ;
+ — . o - s ' — .
— = - I % 7 = x.
i ) et Fa

Other discipiings TBC - Track Drainage, Troughing Routes, Drivers Walloways, Civil Bases, Signalling Bases and Eguipment Installation

Commission the New Layout Inte Use, 4no Crossovers (Eno. Paint ends) and 3no Temporary Crossovers (6no. Point ends), (Ladder from WAML to SBR Lines) at the south snd
of Cambridge South Station [{S5),

Comimissien 4no Platforms into use at CS5, Platform 3 & 4 as terminating platforms with temporary Buffer Stops.
Existing Drown Slaw (3" Ling) from 1047 Ponts to Cambndge Station Platform 2 & 3 Taken Out of Use, Plattarm 2 and Platform 3 Taken Out of Use: 8no Exsting S&C pont ends detected,
scotched, clipped and padlocked taken out of use (QOUY: 1047, 1050478, 10524/8, 10584/8 & 106G points,

Risk: Thaz is assumed to be a significant Signalling
Commussioning due o the shear amount of scope to be
undertaken at SBJ, 55 and Cambridge Station, further
Signaliing Team Review required to validate assumptions In
later GRIP / Design Stages.

Figure 40 — Stage 19 staging diagram — End of Christmas 2031 Blockade.
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7. Stage 25: February 2033 — 16 Day Blockade: Key Stage: Installation, commissioning of the New WAML 2-Track Layout & Interim Crossover @ Platform 7 & 8 into use, Signalling Data Design required.

February 2033: Start of 16 Day Blockade Existing Track to be removed DM = 650 = 280 = 330in, UM 700 = 410'= 1110 snd HARS = 14001, Total Track to be removed = 930 + 1110+ 140 = 2180m including Sno existing point ends.

[LF=rmd
Mot A

Remove H50m of swstirg [ redundant Down Mam track from. tie Back of exising 1376 pis-at CRBYH50 10 CHERT00. incliding Pno. existing B8 lavouts 1570 & 1047 o
Remove J80m plihe exating Sown Main teack, roo 21 82850 to Ciy 85530 8t e Bact of =asiog 10508 pis
amiove 7 (im0 sxistime mdandant Up SAwn srack rom Chl 00 v Chie i)

Renida= 410m of Ui wbuting g Mdin track frors E0h28650 1o Ch' 39060 a1 U Fronts of existing 10524 p1s, meluding 10544 aned 10516 i
f Remave |20m 6f the existing Ml Read Spur freck frem €h BR560) fo Ch S0 nchiding 10524 pis and Burffalk Srop (Installed by Be U855 Propet
\\ et R 5 OIS 2IE
\‘, L r . L—._?‘_ N | 5 pts R pss.
s = i b s ] SE o i
= oy e e N = ol I ] 2 >~ -~ i
== = ! :_ﬂ_ B S ———, = =
TRl el - __
Paadis | Fegedk i i

Contmus Inttellation of ths MNew Thamesunk Sidlng Aoads
: - s g Contimye Maitorm 1772 southem foovbricdge towndaliam
Opportunity: Retain the 10584/8 pls (30mphl lavout nstalied oy the C55 Piojecl therstore decreasing the scope by not installing the EWR Froposed 25mph - Layout fuither north L

Figure 41 — Stage 25 staging diagram — Start of February 2033 Blockade.

Juigg=ll WMok ZoTimek Layaus fram Combritige South Sasion e Combtidos Sretlon DM = 650 = 400 = 1050m and UM = 700 + 450 = 1150m. Total to be [nstalled = 1050 + §150 = 2200m Including 3no point ends..
Install the Mew Down Main track, 650m from ChB7450 to Ch88100, New Formation treatment and OLE Wiring, approsx. 750m:

Install the Mew Down Main track 460m from ChBEE50 to ChBI050, Including 2no New S&C units, New Formaticn treatment and OLE Wiring, approx. 500m.

Install the Mew Up Main tratk, 700m from ChE7400 ta Ch88100, New Formation treatment and OLE Wiring, approx. 800m.

fristall the Mew Up Main track, 450m from ChB8650 to Ch89100, Including 1no New SE&C unit, New Formation treatment and OLE Wiring, approax. 550m.

Total OLE Wiring = 750 + 500 + 800 + 550 +150 (1ne. Crossover) = 2750m

February 2033: 16 Day Blockade

10524 /B pie
ins0g s "OSMARL

i = B :
‘ ~ ~= = - ~
. — e | g [ e -
i I R =
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10338 mis

!

Cantimue lnetellat oo of the Mes Thamioshiok Sidlng Robs
4-_-.‘|||l||'_||: |""1_Iﬂ1:-|i|| |_|'; EDMCIERI=aN "-."':Ilhllt'l-._:) *H!:I'I-.';‘.HIE-“E

Tno, New S&C Layout Detected, scotched, clipped and padiocked 00U,
oy, Existing S&C Layouts Detec_ted, scotched, clipped and padlocked QO T0508, 105714, 1052A/8, T058A in Narmal 8 10398 sl ta Reverse.
Assumed that the New Track Drainage has been completed in this area before the renewal.

z Retan the 1{544/8 pts [30mph) dayoul installzd by e C55 Progect) thereidre deciessing the scope by 0ol metziliog the ropésed £ampiiLsyout furitier no.
portunity: Retan the 10544/8 pis i I0meph) 1 Linstallzd by Hie (55 P t theered d i et 1 it the BAR P sed £omgiiid L furit

Figure 42 — Stage 25 staging diagram — February 2033 Blockade.

toziad Meow £- Tiack Loyowt Froo Campridge Soorh Satioen  CeEnbndgge Simiion:

Install the new OLE a3 required for the Mew Layout — Assume 2600m for Plain Line track throuah the DM & UM and 150m for the New Crassover, Therefore, Total = 2600 + 130 = 2750m

Other disciplines TBC - Track Drainage. Troughing Routes, Drivers Walkways, Civil Bases, Signalliing Bases and Equipment Instaliation.

Commission the Mew 2-Track Layout from CGGmbridge South Station to Cambridge Station Into Use, commission 2no, Crossovers and Tno Temporary Crossovers (South of P7 & P8 st Cambridge) Into Use,
Risle This is assumed Lo be a significant Signalling Commissioning due to the amount of change required for all of the routes in and out of the Platforms at Cambridge 5tation, further Signalling Team Reveiew
reguired to validate assumptions in later GRIP / Design Stages.

February 2033: End of 16 Day Blockade

HIS2ALE pis 10595 ot ‘._.. \l
) i 10508 pts 1057 B Wioseansy L= .f‘;g.:.——. | e
— B = - N e = | A |
e, = Sl T ~ B =< _ = BN
— | — | S = <
= . lI \\

Existing Down Main taken Out of Use from the Back of 1050B Points to the Back of 10598 Points at Cambridge Stabion Platform 1

1no. New S&C Layout Detected, scotched, clipped and padiocked DDLU,

oo Existing S&C Layuuly Detected, scotched dipped and potdlocked GO 1508, 10574, 1052478, 1058400 Mol & 10598 set by Reverse,

Assumed that the New Track Drainage has been completed in this area before the renewal.

Opportunity: B=tam the 105344/F pts B0mphl layoul instalied by the 058 Project, therefore deoesasing the scope by not mstslling the BVE Proposed 25mph Layout turther narth

Conttitiiie Instellotion o 1lks Mew Thimeslink Shiing Roods

CEmmims Maiiageon 158 saavhenn foathridge foppaa]jons

Figure 43 — Stage 25 staging diagram — End of February 2033 Blockade.
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8. Stage 28: Christmas 2034 — 10 Day Blockade: Key Stage: Installation, commissioning of the New Cambridge Station Throat (South) Layout into use, Signalling Data Design required.

Existing Track to be removed: DM = Ja{im and LW 280 + 590 = 5500 Total Track to be removed = 260 + 550 = 810m including Trie point ends. .

Remove the extsting Down Maim track including 4no. Bxisting S&C Layouts: 10524, 10534, 1056 and 1053A pis, 260m from ChB85050 (at the Back of New 10544 pts) to Ch82310 (At the south end / limit of
renewal on the Through Road).

Femove the existing / redundant Up Mair track including 3no. Existing / Temporary S&C Layouts: 10338 & 2no, Temporary pis, 260m from ChE9100 to ChE9360 on the Platform 8 Track and 290m from Ch89190
to ChB89480 on the Platform 7 Track.

Christmas 2034: Start of 10 Day Blockade

Ser Ty

i

Roaits

Figure 44 — Stage 28 staging diagram — Start of Christmas 2034 Blockade.

Christmas 2034: 10 Dav Blockade 000 e Cainiiiigs Susiian Santh Hrsat Lagout, DM = 260m and UM = 380m. Total to be Installed = 260 + 380 = 540m including 6na point ends,

2 Install the new Down Main track, 260m from Ch89050 to Ch89310, including 3no new S&C point ends. Instzll the new Up Main track, 380m from ChB89100 to Ch89480, including Inc new S&C point ends.
Install the new CLE as required for the New Layout — Assume 848m for Plain Line track through the DM & UM & 800m for the New S&C Layoits (4no, S&C Layouts » 150m each). Therefore. Total = 840 + 800 = 1440m
Other disciplines TBC - Track Drainage, Troughing Routes, Drivers Walkways, Civil Bases, Signalling Bases and Equipment Installation.
Commissian the New 2-track Layout from CSS te Cambridge Siation Inte Use (Final WAML Layout), Commission Platforms 7, §, 9 & 10 Into Use. 3no S&C Units.

Commission the New Platform 9 & 10 trocks Into Use, minimum Tno. New Point Ends within the Siding area required to be commissioned Into Use.

The remaining Tno Siding Roads including 1Tno. New Point Ends are Tnstalled and could be Commissioned Into Use, however at this stage of development (especially for the
Signalling works testing etc, its assumed that these will be commissioned into use separately in the following 1% or 2" quarter of the year.

Egantmur instaliotior of the Mew Thamestind Shidng Rosa:

Existing Platform 1, Platform 4 and Through Road tracks and Platforms 1 & 4 Taken Qut of Use, 9no Existing S&C point ends detected, scotched, clipped and padlocked taken out of use :,-':'Fm:'_' ; |:_1:||"|\|~r _::lfsaﬂmlhﬂ:ﬂ: “':;hl_fi E
{DOU): Existing TOS9E, 1068A/B, T069A/E, 1081A/E, TO82E (in Reverse) & 1na New Point End — entrance to PSEE {In Reverse), snd all other Mew ST Units COL a4 shown on Lhe diagrar ) - L 2 JT ; Tan
Risk: This is assumed to be a significant Signalling Commissianing due ta the amount of change required for all of the routes in 2nd out of the Platforms at Cambridge Statian,
further Signalling Team Review roguired to validate assumptions in later GRIP / Design Stages,
Figure 45 — Stage 28 staging diagram — Christmas 2034 Blockade.
Christmas 2034: End of 10 Day Blockade !~ -0 #on Camboidnr Soasinn Souin T Lavaur DM = 260m and UM = 380m. Total to be Installed = 260 + 380 = 640m including 6no point ends.

Instali the new Down Main track, 260m from Ch89050 to Ch89310, including 3no new 58:C point ends. [nstall the new Up Main track, 380m from Ch89100 to ChB9480, including 3no new S&C point ends.
Install the new OLE as reguired for the New Layout - Assume B40m for Plain Line track through the DM 8 UM & 600m for the Mew S&C Layouts (4no. S&C Layouts x 150m gach). Therefore, Total = 840 + 600 = 1440m
tither disciplines TBC - Track Drainage, Troughing Routes, Drivers Walloways, Civil Sases, Signalling Bases and Equipment Installation.

Commission the New 2-trach Layout from €55 to Cambiidge Station Into Use (Final WAML Layout), Commission Platforms 7, £, 3 & 10 Ipto Use. 3no S8C Units.

Commission the New Flatform 8 & 10 tracks into Use, minimum 7no. New Point Ends within the Siding area required to he commissionsd Into Use.

T
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The remaining 7no Siding Roads including 11no. New Point Ends are instalied and could be Commissioned into Use, however at this stage of development [especially for the
Signalling works testing etc, its assumed that these will be commissioned into use separately in the following 1* or 2™ quarter of the year.

Existing Platform 1, Platform 4.and Through Road tracks and Blatforms 1 & 4 Taken Out of Use. 9no Existing S&C point 2nds detected, scotched, clipped and padiocked taken cut of use
(COUY: Existing 10596, 1068A/E, 1069A/8, T081A/B, 10828 lin Reverse) & Tna New Point End - entrance to P5&6 {In Reverse) and all otter Mew 5&C Unms Q0L 65 shown on the dsaram
Risk: This is assumed to be a significant Signalling Commissioning dug to the amount of change required for all of the routes in and out of the Platforms at Cambridge Station,
further Signalling Team Review required to validate assumptions in later GRIP / Design Stages.

Canlinue lhziztabion of Wi Mew Thameslink Siding Roade
Cawmence FiEitformm | oy Badk wird s 51 Thie sesarh- el

Conmmiend® statiation wf e Hiw Pindorm 7 = 8 Batl=ronag

Figure 46 — Stage 28 staging diagram — End of Christmas 2034 Blockade.
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9. Stage 33: Christmas 2035 — 10 Day Blockade: Key Stage: Installation, commissioning of the New Up & Down Royston Final SBR Layout into use, Signalling Data Design required.

Christmas 2035: Start of 10 ﬂm[ Eln:kggg Conmvitibgsion the Mew SBER Layout Faen Cambitdie Soanh Statton o Camilividge Dratinit lnte Use:
ar L Orther disciplines (Scope TBC) - Track Drainage, Troughing Routes, Drivers Waltkoways, Civil Bases, Signaliing Bases end Equipment Instaliation.

Commission the New 4-track Layout from €55 to Cambridge Station Into Use (Final SBR Layout), inciuding 2dno S&C Peint Ends to be commissioned into use.
Commission Platforms 1, 2, 3 & 4 Into Use st Cambridge Station.

Commission the New Platform 3 & 4 tratks and Piatforms Into Use at Cambridge South Station.

Remove the 2o Temporary Buficr Stops at Cambridge South Stotion (C55).

Commence Existing Platfarm 7 & 8 Cut Bock / Removsl

o L -.L‘
Existing Platform 7 ang Platform & tracks and Platforms 7 & 8 Taken Dut of Use. Sno Bxisting S&C point ends detected, scotched, dipped and padiocked taken out of use (00U Bxsting 1077 \_}.__, Fis works at the South Find.

10808, 1082A/B & 1083 (n Reverse) and 4no Néw S8 Units DOU as shown on the diagran.
Risk: This is assumed to be a significant Signalling Commissioning due to the amount of change required for ali-of the routes in and out of the Platforms at both Cambridge South
Station and Cambridge Station, further Signailing Team Reveiew required to validate assumptions in Jater GRIP / Design Stages.

Figure 47 — Stage 33 staging diagram — Start of Christmas 2035 Blockade.

i . - Commiission the how 580 wayoul from Cambiidge Seulh 51ulon 1o Cambhioae Siadlou [nto Usée
Christmas 2035: End of 10 Day Blockade Rt e e e e ey g o o s s e S
Commilssion the Mew 4-track Layout from €55 to Cambridge Station Imto Use (Fmal SBR Layout], |ncluding 24no SBC Paint Ends toa be commizsioned inta use
Commission Platforme 1, 2, 3 & 4 Into Use at Cambridge Station.
Commission the New Platform 3 & 4 tracks and Platforms inte Use at Cambridge South Station,
Remove the 2no Temporary Buifer Stops at Cambridge South Station (C55).
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Commence existing Platform 7 & 8 Cut Back / Remowval

Existing Platform 7 and Platform § tracks and Platforms 7 & 8 Taken Out of Use, Sna Existing 5&C paint ends detected, scotched, clippad and padiocked taken out of use (OO Existing 1077, orts st The Sooth B,

10808, 1082A/B & 1083 {if Reverse) and 4no Mew S&C Units OOU as shown on the diagram.
Risk: This is assumed to be a significant Signalling Commissioning due to the amount of change required for all of the routes in and out of the Platforms at both Cambridge South
Station and Cambridge Station, further Signalling Team Revelew required to validate assumptions In later GRIP / Design Stages. '

Figure 48 — Stage 33 staging diagram — End of Christmas 2035 Blockade.
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10. Stage 37: Christmas 2036 — 08 Day Blockade: Key Stage: Installation, commissioning of the New Final Layout into use, Signalling Data Design required.

Christmas 2036: Start of 8 Dav Blackade Towvmizsion the Nes WML Finad Layout 2l Cambirides Slation isfo |1s:
Other disciplings {Scope TBC} - Track Drainage, Troughing Routes, Drivers Walloways, Cvil Bases, Signalling Bases and Equipment Installation.

Py Commission the New Final Layout at Cambridge Station Into Use {Final WAML Layout), Including Sno New 58C Point Ends to be commissioned into use.
A Commission Mew Platforms 7 & 8 Into Use.
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Figure 49 — Stage 37 staging diagram — Start of Christmas 2036 Blockade.

Christmas 2036: End of 8 Day Blockade

Counnpission e Nea WAMI Vool Layvout al Cembiriclos SaEtion inla Use

Other disciplines (Scope TBC) — Track Drainage, Troughing Routes, Drivers Watloways, Civil Bases, Signalling Bases and Equipment installation.
Commission the New Final Layout at Cambridge Station Into Use (Final WAML Layout), including 9no New 5&C Paint Ends to be commissioned into use.

Commntission New Platforms 7 & § inte Use.
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Figure 50 — Stage 37 staging diagram — End of Christmas 2036 Blockade.
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3.9. Core Rail Systems Installation
3.9.1. Overview and Principals

The railway systems installation is delivered from two rail construction
depots. A new depot located at EWR chainage 198000m which is
connected to the East Coast Main Line (ECML) and the repurpose of
an existing depot at Cambridge North along West Anglia Mainline.
The depots would be managed by EWR which would remove reliance
on Network Rail Supply Chain Operations that would otherwise
import resource risk for materials from Network Rail by stockpiling
prior to the work commencing. The depots would be designed to
enable the turnaround of three engineering trains a day to cater for
dayshift working only. The construction rail depot along the ECML
has an opportunity to be the permanent sidings for EWR in place of
Cambourne Sidings subject to operational acceptance. With the two
construction rail depots, the core railway systems have been planned
so that transit times for engineering haulage are less than 2.5hr
(assumed 5mph travel speeds in a worksite). This was the main
opportunity captured in the programme when compared with the Arup
base line programme which had engineering haulage transiting from
one end (Bedford) to service the whole site. As detailed in section
2.12, the location of the rail depots will mean sections C1-C4 will be
serviced from the ECML depot and section S1-S2 or N1-N4 will be
serviced from Cambridge North depot. Generally, the core railway
systems have been broken down into the following constituent areas.

1. Rail delivery.

2. Skeleton Track Install.

3. Bottom Ballast Install.

4. Sleeper installation.

5. S&C Track Install.

6. Rail Installation.

7. Top Ballast.

8. Tamping.

9. Ballast and track reinstall.
10. OLE install.
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Traditional track installation would require the installation of bottom
ballast prior to the installation of sleepers and rail. This would
normally be serviced from an adjacent track or would require single
line methodologies such as using site dumpers to deliver the ballast
to site. Through the core section, the mass haul for circa 38Km of
bottom ballast through the trace damages formation and would have
constraints with passing significant size dumpers along trace.
Additionally, the quantum of distance from the rail yard is not efficient
using dumpers to deliver ballast. The locations of the haul roads at
the bottom of embankments/ top of crests are not viable to deliver the
ballast. As such the method of construction is to lay a skeleton track
on the formation which will provide a service road for engineering
trains to provide the logistics for track construction. The sequence
would entail building the Eastbound (EB) as a skeleton track first
which would be used as a service road to build the Westbound (WB)
track. The EB has been selected as the skeleton track as this is the
track closest to the ECML depot. This was favoured over the WB as
a service road on the WB would require crossover moves for haulage
to access/egress the depot.

3.9.2. Installation of Skeleton Track

The use of the New Track Construction (NTC) Train has been opted
as the preferred method to install the skeleton track on the EB. As
shown in Figure 51, the NTC train is designed for installation of single
tracks in large volumes compared with conventional track installation
techniques. At present there are only two NTC trains in operation
Nationally. The NTC train and supporting sleeper wagons (type KRA)
will need to be secured to remove critical resource risk (circa 15 KRA
wagons included with the NTC and further 15 required from NR
SCO). Although capable up to 1500m per shift, NTC train has been
planned to work 914m per 8hr shift with a day turnaround reloading
back at the construction depot. There is an opportunity to reduce the
programme time of the NTC by enabling 24hr working in the depot.
Prior to the NTC operation, rail will need to be in place on site for the
NTC to operate. Long Welded Rail (LWR) will be delivered to site
using Rail Delivery Trains (RDT). Rails of 216m will be delivered as
close as possible to site and Trac Rail Transposer (TRT) McCullochs
or similar plant will deliver the rail where required. The rail delivery
has been staggered throughout the duration of the project to reduce
pressure of the Rail Delivery Train (RDT) resource profile and has
assumed that the RDT will be made available.

Page 46

Figure 51 — NTC Train
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3.9.3. Installation of Bottom Ballast

Once the EB skeleton track has been laid, the rails will be temporarily
clamped with an inspection regime in place. The track geometry will
be checked with an inspection regime in place to ensure derailment
risks are minimised. The skeleton EB track will be used as a service
road to build the WB track. Bottom Ballast (500m per shift) will be
delivered to site using open wagons such as Falcons (Circa 400m
Engineering trains) and offloaded in a day shift with a day turnaround
reloading at the construction depot. The ballast will be compacted
conventionally using triple plate compaction plate. It is recommended
that EWR secure Falcon type wagons for the project duration to
remove resource risk from other rail projects.

3.9.4. Installation of Sleepers

Sleeper installation (400m per shift) from salmon wagons would
follow the ballast installation offloaded in a day shift with a day
turnaround reloading at the construction depot. It is recommended
that EWR secure salmon type wagons for the project duration to
remove resource risk from other rail projects. The programme has
assumed three concurrent activities (NTC/Ballast and Sleepers)
would require reloading at the construction depot on a daily (day shift)
basis. The construction depot must therefore be able to cater for
reloading of three trains and be able to accept delivery of materials
from SCO to replenish stock. There is an opportunity to reduce the
programme time by carrying out the reloading activities at night, so
the trains are ready for the following shift.

3.9.5. Installation of Rail

As sleepers are installed, rail will be installed using conventional
methods and an S&C team will install the S&C (in panels) using a
Kirow train. The S&C installations are localised and do not form part
of the critical path. There is opportunity to use the S&C along the
route to increase concurrent working subject to capability at the
construction depot.

3.9.6. Installation of Top Ballast and Tamping

Top ballast and tamping will follow once all the rail and S&C has been
installed. Top ballast activities happen concurrently with ballast,
sleeper installation/ NTC activities. It is assumed that EWR will
acquire an S&C tamper for the duration of the project. There is an
opportunity to increase tamping rates from 250m/hr to 500m/hr with
the use of dynamic triple bank tamper pending availability.

3.9.7. Ballast and Track Reinstallation

Once the adjacent WB track has been constructed the skeleton track
is then removed in 216/108m track panels using Trac Rail Transposer
(TRT) McCullochs/PEM&LEMS or Track Relaying Machine (TRM).
The bottom ballast is then installed conventionally using the newly
installed EB as a service road. Once the ballast is installed the track
reinstated (shown as Reinstall and Ballast EB circa 432m per shift).
This method has been selected over Bottom-up construction for track
quality purposes.
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3.9.8. Overhead Line Equipment (OLE) Installation

OLE Main Part Steel (MPS) with the Small Part Steel (SPS) attached
will be installed onto foundations using conventional method along
the route once the track has been installed. The OLE MPS and SPS
installation is off the critical path and can happen concurrently to
ensure programme efficiency. The foundations on which the MPS is
fixed to will be installed as part of the Civils works package as part of
the Mass Haul & earth works (Section 3.3). The installation of the
contact and catenary wire and associated panning takes place after
the track is tamped and concurrently with other activities such as top
ballast and tamping further along the trace. With the volumes of wire
runs to install, the High Output Plant System (Figure 52) is capable
of 2km of OLE contact and catenary per day shift.

Figure 52 - HOPS Train
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3.9.9. Assumptions

. The construction depots at ECML and Cambridge North would be

designed to enable the turnaround of three engineering trains a
day to cater for dayshift working only.

. With the two construction rail depots, the core railway systems

have been planned so that transit times for engineering haulage
are less than 2.5hr (assumed 5mph travel speeds in a worksite)

. Although capable up to 1500m per shift, NTC train has been

planned to work 914m per 8hr shift with a day turnaround
reloading back at the construction depot.

. The programme has assumed three concurrent activities

(NTC/Ballast and Sleepers) would require reloading at the
construction depot on a daily (day shift) basis.

Conventional installation of ballast and compaction has been
assumed for optimum track quality in place of Bottom-up
construction (top ballast and tamping in 100mm lifts) for track
quality purposes.

Concrete foundations (circa 1.2x1.2x3m) as per the Furrer+Frey
design catalogue have been assumed.

Signalling installation activities are off the critical path and can be
carried out concurrently using conventional installation methods
without impact to the programme provided.

M&E installation activities are off the critical path and can be
carried out concurrently using conventional installation methods
without impact to the programme provided.

. Track construction consists of CENG60 rail, concrete sleepers,

300mm ballast compacted with a triple plate compaction plate
and a geotextile layer.
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3.9.10. Opportunity & Risk

J. There is an opportunity to reduce the programme time by carrying
out the reloading activities at night, so the trains are ready for the
following shift. There is an opportunity to reduce the programme
time of the NTC by enabling 24hr working in the depot.

K. There is an opportunity to increase tamping rates from 250m/hr
to 500m/hr with the use of dynamic triple bank tamper. This would
require securing the resource.

L. Derailment risk associated with running engineering trains / plant
on EB skeleton track that has been laid by NTC on formation. The
rails must be temporarily clamped with an inspection regime in
place. The track geometry will be checked with an inspection
regime in place to ensure derailment risk are minimised.

M. The NTC train and supporting KRA sleeper wagons will need to
be secured to remove national critical resource risk (circa 15 KRA
wagons included with the NTC and further 15 required from NR
SCO).
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7.Programme Outputs

7.1. Core with South Programme
7.1.1. Baseline Programme

SATC has a programme duration of 10-years with an EIS date of the
2nd of Jan 2037, not including the TRA. The P6 programme includes
a TRA of 300-days. which then gives an alternative programme
duration of 11-years and 1.5 months and an EIS date of the 15" of
March 2038. The SATC Core is ready for EIS on the 5" of July 2035
which is a 7-year and 5-month duration (including TRA).

The completion dates for each area are summarised in Section 5.2.2.

Table 16 — SATC Section Completion Dates. The finish dates are the
Testing, Commissioning, Trial Running & EIS for each area and
include the 3-month TRA as previously explained in Section 5.10. The
TRA that is included within the key dates area of the programmes are
not included in these finish dates. Completion works that follow on
from these finish dates include landscaping, earthworks disposal /
resoiling and demobilisation are also not included in these finish
dates

Core & Online Start Finish

21-Jul-33
21-jul-33
21-Jul-33

21-Jul-33

Area C1 - MML to Clapham Road Ch 2080 1o 3200 (Arup Section C) | 01-Jul-24
Area (2 - Brickhill to Chawston Ch 3200 to 17000 (Arup SectionD) | 01-Jul-24
Area C3 - Chawston to ECML Ch 17000 to 20000 (Arup Section D) | 01-Jul-24
Area C4 - ECML to Tunnel under St Neots Road Ch 20000 to 38000

[Arup Section D)
Area S1 - Tunnel under St Neots Road to AL1O Harston (Ch 38000 to

S0800 (Arup Section D)
Area 52 - A10 Harston to Shepreth Junction / M11 Ch 50800 to

53750 (Arup Section E)
South Online - Cambridge Approach (Arup Section F)

01-1ul-24

01-Jul-24 | 30-Sep-33

01-Jul-24 | 30-Sep-33

01-Jul-24 | 11-Dec-37

Table 16 — SATC Section Completion Dates

The South online extends 3-years and 10-months beyond the Core
(Southern Online programme is 11-years and 1.5 months long), this
is fundamentally due to the possession access regime and the
subseguent signalling data designs required for the staging.

The Access regime used to develop the programme is discussed in
detail in Section 2.6, therefore please refer to Section 2.6

The Signalling Data Designs which are assumed to be 3-months in
duration for each design package, these are assumed ic be linear
activities in the programme, as these cannot be delivered
concurrently due to the existing standards and procedures for
signalling design requirements. Furthermore, each activity in the
programme is linked to the previous design package and the
implementation of that design being completed before the next design
package commencing. Refer to Figure 63 — Signalling Data Design
Programme

Opportunity:

If the access availability changes following wider stakeholder
negotiations, then the construction sequence and signalling staging
requirements would change. This would directly impact the number
of signalling data design packages required and could reduce the
programme duration substantially. e.g., there are 10nr. signalling
designs required due to the way the works have been sequenced
(based on the deliverable scope in the access available), if longer
blockades are available, this could increase the scope that can be
delivered in each access, which in turn could reduce the number of

signalling data designs required. If this reduced to say 5 or & being
required, then several years could be saved from the programme.

= Signaling Design
SOSBISD-1000 - Signaling Stage Design - Cambridge South 2-Track Layowt
SO.SBJISDA1010  Signaling Diata Design - New Platform 54 6 Throat Layout
SOSBISD-1030 ' Signating Stage Design - Cambridge Station New Scissor Layout
S0.SBJSD-1020 ' Sgnaling Data Design - fntenm Up WAML SBJ Layout

1 Signalling Stage Deuign - Cambndge South 2-Track Layout
[C———1 Signaliing Data Design - New Platfoim 5 & 6 Throat Lapout

1 Signalling Slage Desgn « Cambridge Station New Scissor Layout
] Signalling Data Design - Interim Up WAML 58J Layout

SO-5BJSD-1040
SO-SBISD-1050
S0-SBJSD-1060
S0-58J50-1100
SU-SBJSD-1070
SO-SBJSD-1080
SO-5BJSD-1030

Sgnafing Data Design -
Sanaling Data Desigry-
Sianating Data Desigr -

Availeble fioat

Sygnaling Data Uesign -
Signading Data Design -
Sgnaling Data Design -

Irtenm Down WAML SBJ Layout
Irterim 4-Track & SBU
New WAML 2-Track Layoul & Intenim Crossover

New Cambidge Station Throat Layout
Nevs 4-Track Layout hom C5S to CS
New Final Layout

[———1 Signalling Data Design - Intedim Down WAML SBJ Layouwt
1 Signalima Data Desian - Intenm 4-Track @& SBJ
I Signaling Data Design - New WAML 2-Track Layout & Intenm Crossover @ Platform 7 & 8 [CSS to C5)
. Svailable float
C——— Signalling Data Design - New Canbudge Station Thioat Layout
C————1 Swgnsling Data Design - New 4-Track Layeut from CS5 to CS
[C—1 Signalling Data Desigrs - Mew Final Layout
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Figure 63 — Signalling Data Design Programme
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The total float in the programme can be seen in Figure 64. Due to the
long time it takes to complete Chapel Hill in comparison with the other
works the total float in C1 & S2 is relatively high.

Areas C2, C3 and C4 are the nearest to the critical path and have
total float of between 50 and 74 days. In Area C2 the completion of
the track drainage has total float of 50 days. This has logic driven
through earthworks and settiement. The earthworks in this area is
affected by a number of SU diversions including BPA Finaline which
is the driving activity.

In Area C3, which is the A1 Great Ouse Viaduct, the total float is 63
days. The works near to ECML are affected by numerous diversions
and driven by the 132KV overhead diversion

In Area C4, completion of the structures has the lowest value for total
float and nearest to the critical path. The driving structure is
completion of Knapwell Wood Road Overbridge. This overbridge is
driven by the completion of the earthworks cutting 14 which is also
affected by several SU diversions. The driving SU diversion being a
15" Cambridge Water diversion.

Contains sensitive information

Area C1
MILE 1080
MILE 1180
MILE 1210

. Area C2
MILE 1350
MILE 1250
MILE 1370

- Area C3
MILE 1320

Area C4
MILE 1240
MILE 1340
MILE 1330

‘

Activity Name

AEEWR bridge constiucted

Paula R atcliffe Viaduct complete along lrace indrea C1

Track Drainage complete along lrace n &rea C1

Bulk earthworks complete along trace in &res 2
Stuctures complete along trace in Area C2
Track Drainage complete along race infuea C2

A1 Great Duse Viaduct complete along trace n Area c3

Bulk earthworks complete along trace in Area C4
Track Dranage complete along lrace inAsea C4
Stiuctures complete along trace in Area C4

= Southem Route

- Area S1
MILE 1400
MILE 1410
MILE 1420
MILE 1430

- Area 82
MILE 1480
MILE 1430
MILE 1170
MILE 1310
MILE 1360

Stuctures complete along trace in Area S1
£428 St Neots Road Tunnel Complete
Bulk eatthwarks complete along trace in fuea S1

Track Dranage complete along race indrea S1

Hauxton Road Level Crossing Closed [Fermanent)
Rectam Farm Level Crassing Closed (Permanent)
Stiuctures complete along trace in Area 52

Bulk earthworks complete along trace in Area 52
Track Dranage complete along trace inArea S2

- South Online - Cambridge Approach

MILE 1000
MILE 1050
MILE 1090
MILE 1470

Start South Dnline - Cambridge Approach
Close Long Road Bridge

Long Road Reopens

SATC Onine Construction Complete

Tota!
Fioat

126
439
617
439
439

1
34
50

65

74
302
156

Figure 64 — SATC Milestones
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7.1.2. Critical Paths
Offline

The critical path is driven around the works for Chapel Hill Tunnel.
Initial works are the construction of a haul road to move the excavated
bulk earthworks materials including the critical path Cutting 18. The
bulk excavation for Cutting 18 takes place during the 1%t year of the
main works and drives the start of establishing the compound for the
15t section of the works at Chapel Hill during the 2" year of the main
works. Along with the earthworks, a 33kV UKPN overhead power line
diversion is critical.

Activity I

+ Site Establishment

|- Structures

8 Tunnels

il [= Chapel Hill Tunnel {Ch 48320 to 48685)

's Compoundt
§1-M-2030
51-M-2040

1 b N

CH Compound 1 - Summary

CH Compound 1 - Site E stablishment

T FA  Tommaisasbifadis B avll soluabilo o ot intoen

i+ Temporary Works
- Earthworks
,' Topsoil Strip

Structural

Non-Structural

.+ Drainage
_+ Railway Systems
'+ Testing, Commissioning, Trial Running & EIS

Original | Start Finish Total A

The 1% section, that includes the tunnel, equates to approximately 1/3
of the works at Chapel Hill. The critical path through compound is
shown below. This section includes the tunnel piling, constructing the
retaining walls and installing and backfilling an arch system. Once all
the finishings and remaining earthworks are complete, a switch then
takes place to complete the remaining bulk excavation to Cutting 18.

The remaining cutting takes a further 10-months to complete. This
work then drives a 3-_rnonth pe_r_iod for embankment settlement and

then completion of the track drainage. Completion of the drainage
drives the start of the installation of the railway systems with the
Phase 2 Site Acceptance Testing also taking place at the same time.
Once these activities are complete, the remaining Testing,
Commissioning, Trial Running & EIS can be completed. A Time Risk
Allowance of 160 days then drives completion of the Core on the 25"
°f May 2034.

2029 2031 2033

2027 2028
Q3 04|01 |G2[03]04 Q1 |02 ] a3 ] 04

2030 2032 - I
Ol [02|03 |04 |0l G203 |08 |01 |e2]|@3 |04 Q1 [GZ[ Q3[04 |01 a2 [ 03[0

[305ep3a D

60 08-Dec2? (8Mar28

24 AL, A 41 hea A0

| 26 0
B33 08-Dec27 26Sep-30 D
0

110/ 01427 06Sep27
1118 224p1:27  080ct3] O
554] 2280027 | 26Sep-30 |0
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Figure 65 — SATC Offline Critical Path
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Online

The critical path is initially through the utility diversions from Shepreth
Branch Junction to Addenbrooks Road. Once these are complete,
this will enable the construction of a bridge across Nine Wells stream
for the new up and down main tracks and then the diversion of the
cycleway east of the WAML to be completed. The drainage on the
east side of the WAML will follow.

An ‘Available float to possessions’ has then been included to create
a critical path. The railway systems for the Shepreth Branch Junction
to Cambridge South Station then follow on the critical path which
includes a 12-day blockade at Christmas 2031. This enables the

signalling data design for the new WAML 2-track layout and interim
crossover at platforms 7 & 8 to be undertaken.

Another ‘Available float’ activity ensures a critical path, during this
period a new temporary crossover and OLE will be installed in the
eastern area of Cambridge Station and S&C between Long Road
Bridge and Hills Road Bridge. Following this the railway systems for
Long Road Bridge to Hills Road Bridge will be undertaken. This work
includes a 16-day blockade during February/March 2033 and a 10-
day blockade at Christmas 2034.

The final works on the critical path are completing the railway systems
for Cambridge Station and additional systems at Shepreth Branch
Junction to South Station. This work includes an 11-day blockade at
Christmas 2035 to complete the railway systems for Long Road
bridge to Hills Road Bridge. A TRA of 300 days then drives EIS on
the 15" of March 2038.

A 1-year follow up period to complete tamping, OLE adjustments,
weld inspections, S&C inspection, grinding works etc is included and
critical to complete the works. A TRA of 300-days then drives
completion of SATC online to the 28" ° February 2039.
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Figure 66 — SATC Online Critical Path
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The above programme narrative describes the detailed programme
that has been produced as part of this study. This P6 programme
represents what is considered the most likely construction duration
based on the DF2 design and using standard methods of construction
with minimal implementation of innovation.

Whilst producing the Pé programme several risks and opportunities
have been identified which could impact on the construction
programme. The following indicative time chainage charts have been
produced to illustrate the likely impacts of the key risks and
opportunities. This section will cover the following scenarios:

¢ SATC Reference Programme (Scenario B)
¢ SATC Risk Programme (Scenario A)

e SATC Opportunity Programme (Scenario C)
e SATC Opportunity Programme (Scenario D)

These scenarios will then be compared on a single Gantt chart
llustration.

7.21. SATC Reference Programme (Scenario B)

The indicative time chainage shown in Figure 67 represents the
Reference P86 Programme. No risks and opportunities have been
applied to this programme. This illustration is included to provide a
comparison to the following scenarios.
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Figure 67 — SATC Scenario B — Reference P6 Programme Indicative Time Chainage
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7.2.2. SATC Risk Programme (Scenario A)

Scenario A (Figure 68) is the illustration of what the programme would
look like is several of the key risks are realised and compounded on
top of each other. This is representative of very worst case. The
purpose of modelling this scenario is to demonstrate why the key
risks must be managed and mitigated against to prevent the
programme elongating.

The key risks that have been applied to this scenario are:

1. A Judicial review causes 1 year delay to discharging the consents
and site setup,

2. The utility diversions are more complicated, or delay is
encountered in carrying out the diversions causing a 6-month
elongation of the utility diversion durations.

3. Adverse weather or other complications in the earthworks causes
delay requiring an additional earthworks season causing a 1-year
elongations to the earthworks.

4. Complexities in the structures cause a 1-year elongation to the
structure’s programmes.

5. In the South Online section of the programme the possessions
assumed to be available in the Reference P6 Programme are not
available and are replaced with less frequent possessions and
blockades.

This is not an exhaustive list of risks; they are only the ones / top 5
risks that have been agreed with EWR during the workshops to be
represented on this Scenario A model. There are many more risks
that could impact the programme, but too many to list and illustrate
here.
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Figure 68 — SATC Scenario A — Risk Programme Indicative Time Chainage
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7.2.3. SATC Opportunity Programme (Scenario C)

Scenario C (Figure 69) is the illustration of what the programme
would look like if certain key opportunities are realised and zero risks
materialise. This is representative of a scenario where everything
occurs perfectly as planned. The purpose of modelling this scenario
is to demonstrate the importance of targeting key opportunities and
how the programme could be shortened, it is not indented to be a
realistic duration at this stage but more or a target to focus efforts
whilst developing opportunities in future design stages.

The key opportunities that have been applied to this scenario are:

1. The three key complex structures which drive the critical path in
the South Offline sections have been value engineered to provide
1 year savings on their construction programmes. The three key
complex structures are the Tunnel under St Neots Road (Existing
A428 Tunnel), Chapel Hill Tunnel and the structures around
Hauxton Junction.

2. The new EWR Light Maintenance Depot is relocated to the ECML
(from the current DF2 proposed Location at Cambourne), which
provides an earlier start to the testing and commissioning.

3. Testing and commissioning durations are assumed as per those
planned for CS1 section.

Contains sensitive information
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7.2.4. SATC Opportunity Programme (Scenario D)

Scenario D (Figure 70) is also an opportunity scenario. In the Offline
sections the opportunities are all realised as per Scenario C. The key
difference in this scenario is the access availability in the South
Online section.

In this scenario it is assumed that a series of long blockades and
numerous 52hrs possessions before, in-between and after the
blockades, can be agreed with the relevant stakeholders. These long
blockades would be very disruptive and so perhaps have quite a low
probability of being successfully negotiated. The scenario also
assumes that the blockades are successful met and completed as
planned.

The blockades used to model this scenario have been taken from a
previous study on the Cambridge Online section covered in the
following documentation (all issued to EWR via Aconex):

A. EWR_CS3/COS/CL/XX/PR/Y/000001_DO0O0: Construction
Strategic Programme (PDF & XER File).

B. EWR_CS3/COS/CL/XX/ST/Y/000002_D00: Long Road Bridge
Sequence.

C. EWR_CS3/COS/CL/XX/ST/Y/000003_D00: Cambridge Throat
Sequence.

D. EWR_CS3/COS/CL/XX/ST/Y/000004_DO00: Overall Approach to
Cambridge Sequence.

E. EWR_CS3/COS/CL/XX/PP/Y/000005_D00: Workshop 4 -
Logistics and Red Line Recommendations

Supporting Information / Presentations:

F. EWR_CS3/COS/CL/XX/PP/Y/000001_D0O0: Initial Review / Ideas
Generation - Kick-Off Workshop

G. EWR_CS3/COS/CL/XX/PP/Y/000002_DO0O0: Sequences
Overview / Workshop 1 - Document Review Workshop

H. EWR_CS3/COS/CL/XX/PP/Y/000003_D00: Sequences
Overview / Workshop 2 - Constructability Update

I. EWR_CS3/COS/CL/XX/PP/Y/000004_D00: Sequences

Overview / Workshop 3 - Constructability Update

The key advantage of a scenario such as this is that the Online
section now completes in a similar time period as the Offline and
hence testing and commissioning can be completed across the entire
route at the same time.
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Figure 70 — SATC Scenario D — Opportunity Programme Indicative Time Chainage
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7.2.5. SATC Programme Scenario Comparisons

The diagram shown in Figure 71 presents the durations for all
Scenarios A to D in Gantt chart layout. The durations for each
scenario are easily comparable and demonstrate the range of
durations for the Core & South offline and Cambridge Station.
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Figure 71 — SATC Programme Scenarios Comparison
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11. Programme Interfaces

11.1. Internal Critical Programme Interfaces

Key programme interfaces driving duration — solution development
required (not within this study):

1. DCO Date 3-months earlier and/or Early Works packages.
Reduce pressure on Start-on-Site in Year 1

Access for Design Surveys etc.
Chapel Hill / Hauxton Jn earthworks

Bat mitigation requirements around Chapel Hill

o > 0N

Hauxton Jn Rail Systems / Cambridge Online area, particularly
Cambridge South / Shepreth Jn access

6. Cambridge area signalling data design — currently two design
teams assumed — can this be made more efficient for such critical
resource.

Bedford Station area rail systems coordination
8. MML /ECML / WAML access coordination & other UK schemes

Contains sensitive information

11.2. Local Major Project Interfaces

This section discusses some of the key interfaces with local projects
that may have a direct relationship to EWR that will need to be fully
understood and managed at future design stages:

11.2.1. Cambridge Area Re-Signalling Project (C3R)
and Cambridge South Station (CSS) Project.

It is assumed that these projects will both be complete prior to the
commencement of the EWR programme, therefore it is not envisaged
that there would be a critical resource impact or interface with this
project. However, there is a risk that if their implementation dates /
programme moves or are delayed, then this could result in critical
resources being required at the same time and possession access
conflicts.

There are 4nr. Cambridge South Station (CSS) Project Design
Drawings that we have reviewed, these are listed below:

1. 158454-JMS-ZZ-Z2ZZ-DRG-ETR-000001- PQ7 Shepreth Branch
Junction GA

2. 158454-JMS-Z2Z-ZZZ-DRG-ETR-000002- PO7 Cambridge South
Station GA

3. 158454-JMS-ZZ-ZZZ-DRG-ETR-000005- P07 Hill's Road Shunt
Spur GA&LS

4. Signalling scheme plan 20-SO-055 — Version 8.0 Sheet 1 of 2.
(Cambridge South Station overlay to C3R_Scheme plan)

High Level Interfaces, Issues & Risks have been identified as per
below (This is not an exhaustive list, and it is likely that there will be
more when detailed design integration is undertaken):

The items identified will increase the scope of work for the EWR
project, therefore, the aim should be to minimise this by having
coordination meetings with these projects to endeavour to make
allowances for the future EWR project (Passive provision). However,
this may be difficult, as EWR do not have funding or finalised designs
to enable the design engagement to occur.
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General Comments:

1. There are numerous (too many to list here) new driver's
walkways, SPT's & bases, troughing routes, LOC bases and
equipment, New Points Heating bases and equipment, new
UTX's, New OLE structures, New Signal Structures etc that clash
with the proposed new EWR alignments.

2. The Chainages do not align between the designs, it appears that
there is an approx. 60 — 65m discrepancy at the Hill's Road end,
and at Long Road Bridge end.

3. Based on the information for formation treatment and Bottom
Ballast requirements, the existing ground conditions throughout
this area are poor, and will affect the rates for installation for EWR
in this area due to the additional excavation works that will be
required to install the formation treatment (Assuming that similar
will be required for EWR works).

e Where Geogrid and / or Geocell products have been used,
and the alignments intersect for the new EWR alignment, the
Tie-in of these Sub Formation Treatments will be more difficult
to achieve and deliver, which will impact the EWR
programmes / access durations required.

158454-JMS-2Z-27ZZ-DRG-ETR-000001- PO7 Shepreth Branch Junction
GA

4., 300mm Ballast, Geotextile, 150mm or 200mm Geocell &
Geotextile (At the SBJ end) are required.

5. There is a new GSM-R mast being installed at the SBJ end to the
west of the railway directly where the new 4th line (Down
Royston) for EWR is being planned / designed. This could have
been relocated on their design to provide passive provision for the
EWR Down Royston alignment. However, this opportunity has
now been lost as the GSM-R has already been moved into its
CSS Final Position during the May 2023 Bank Holiday
weekend — Item Closed.
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158454-JMS-27-22Z-DRG-ETR-000002- P07 Cambridge South Station
GA

1. 300mm Ballast, Geogrid, Geotextile and 200mm - 250mm of Type
1 Fill or 200mm Geocell (AT the Cambridge South Station (middle
bit)) is required.

2. No Aluminothermic Welds permitted within specified works area
(Within 180m of centre of Anne McLaren Building) Restrictions
Applies to all 4 Tracks within the Hatched area on the drawing
(Ch.86720m - Ch.87060m).

e EWR will need to monitor the impact that this restriction has
on the CSS Project, and utilise lessons learned during the
project implementation.

3. The EWR alignment at the north end of CSS will require Platform
Modifications on P1 & P2, depending on the quantum of these
works, they may clash with the New Footbridge installed at the
north end of the platforms by the CSS project, it may need
modification works or removal / replace with new footbridge to
enable the required EWR track alignments.

158454-JMS-27-22Z-DRG-ETR-000005- P07 Hil's Road Shunt Spur
GA&LS

4. 300mm Ballast, Geogrid, Geotextile and 200mm of Type 1 Fill (AT
the Cambridge Station end) is required.

5. The CSS project location for 1054A/B points is circa 30-40m
south of the EWR design for the C13 Transitioned Crossover
(25mph) that does the same move. Can the CSS higher speed
(30mph DVS15 Transitioned Crossover) layout be maintained,
thus reducing the scope for EWR.

e This could also mean that the existing 1051A/B layout (DV15
— 20mph) could be retained in its existing position, further
reducing the scope, as the equivalent EWR C13 TC 25mph
layout would not be needed (Reducing Drainage, Formation
Treatment and OLE works / changes required).

e This would require the New S&C layout from the Up Royston
to the Down Royston to be moved southwards, further away
from Cambridge Station, which may impact the operability of
the proposed EWR layout.
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11.2.2. A428 Black Cat to Caxton Gibbet

There is a clear and obvious geographic interface with the National
Highways A428 enhancement project.

In terms of this exercise, a strategic programme interface has been
understood based on a review of their DCO Transport Assessment
submission documents that show major disruptive vehicle movement
and traffic management completing by Christmas 2026. A year’s
delay has then been assumed for the currently ongoing judicial
review.

This provides a year’s overlap in the programmes based on the best-
case delivery timescales for East West Rail. This has been shown
clearly in the PowerPoint time-chainage breakdown of the works.

8 satc pF2 Al Works e e

10

—

Figure 50: Time Chainage view with A428 interface shown.

A detailed review of both programmes could be undertaken, but at
this early development stage the interface is unlikely to be resource
driven. The A428 scheme is likely to completed for earthworks and
delivering the final highway and systems at the point East West Rail
is commencing significant statutory utilities.

The key likely interfaces will be logistical, vehicles on the highways
and how worksites are being access where there is close geographic
proximity.

However, as both schemes need further planning and funding
approvals there is a likelihood of change to the way this interface
interacts, and this could both improve or provide further risk to the
EWR delivery programme.

Clearly this particular project already has interfaces being manged
and that will need to be retained by EWR, including programme
schedule interfaces but also present opportunities such as for haul
roads, enabling works and compounds.
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11.3. UK Major Project Resource Interfaces

The following major projects are potentially going to be concurrent
with the EWR programme and may cause resource constraints on
the scheme. This list is not exhaustive but illustrates the need to
coordinate and plan resources on a wider scale.

The following rail projects are planned to on site in the same
timescale as EWR and involve large quantities of rail infrastructure
works and testing and commissioning works — all of which might
coincide with the same resource needs on EWR.

e HS2
e Northern Powerhouse Rail

The following civils projects are planned to be on-site in the same
timescale as EWR and involve large quantities of heavy civils,
earthworks, and national grid utility diversions — all of which might
coincide with the same resource needs on EWR.

e Lower Thames Crossing
e Thames Water and Anglian Water Reservoirs

e A303 Stonehenge Tunnel
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