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A3. H7 T2 BAGGAGE PROGRAMME APPENDIX

This appendix covers the following:
e Our T2 Baggage Programme Delivery Objective.
e Our T2 Baggage Programme assumptions, risks and opportunities.

e Providing further detail of our assessments of the available options for the H7 T2
Baggage Programme.

e Further detail around the T2.2 — T2A chosen strategic option.

o Cost estimation detail of our proposed strategic option for the H7 T2 Baggage
Programme.

Our proposed H7 Delivery Objective for the H7 T2 Baggage Programme

A3.1 Since RBP Update 1, and responding to CAA feedback, we have developed the following
SMART Delivery Objective for the T2 Baggage Programme:

T2 Baggage Delivery Objective

Heathrow will invest £432m (2018p) in H7 and £142m (2018p) in H8 with the H7 objective of
contributing to achieve the OBR baggage misconnect rate of 9/1000*, timely delivery from
departures baggage system, Overall Satisfaction, Customer effort (ease), Airport that meets my
needs and protecting Terminal 2’s 2019 baggage peak daily throughput capability of 31,000 bags
(typical peak day).

This will be achieved by starting to migrate the majority of the existing baggage operation from
Terminal 1 to Terminal 2A. Construction of the Terminal 2A baggage system will commence in
H7 and the system will be operable in early H8.

During H7, the programme will also deliver asset replacement of the Terminal 1 building and
services to keep it safe and secure, protect the Terminal 1 baggage system/operation and
relocate non-Terminal 1 related IT systems out of Terminal 1.

*Misconnect rate is a measure of total product performance which includes system, airline and
handler

Key assumptions:
Terminal 1 will remain until 2035

Terminal 2 will be home to airlines from 2019 and will maintain similar fly schedule and baggage
peak volumes.

Our T2 Baggage Programme assumptions, risks and opportunities

A3.2 Below we set out our T2 Baggage Programme assumptions, risks and opportunities.
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Assumptions:

1. Airline mix and flight schedule will align to 2019

2. Due to the low maturity of the scope and schedule, the spend for T1 building asset
replacement has been profiled based on equal % year on year.

3. Recovery will not come back quicker than anticipated (RBP forecast) and apply extra
pressure on the T1 system.

4. T1is required to be safe and secure until 2035.

5. T1 baggage can be supported until 2027 with limited asset replacement, based on
current spares assessment and original equipment manufacturer information.

Risks:

1. Market conditions may impact our ability to resource and mobilise the programme at
the required pace.

2. T1 scopes of works require much more intrusive replacement after survey as largely
conditions are unknown in great detail.

3. Extent of the presence of hazardous materials in T1 is largely unknown and could
impact schedule and costs.

4. Further systems could be identified as live and support other areas of Heathrow’s
operation, which require replacement or relocation.

5. Technical and operational innovation not accepted leading to less baggage
processing in T2A.

6. Delays in a T2A baggage system will have significant consequence to T1 Baggage
asset replacement scope, a post 2027 go live will initiate significant asset
replacement projects in 2024.

7. Supply chains discontinue components quicker than originally anticipated (we have
seen this as a response due to Covid-19 in other projects).

8. Current baggage metrics for the quinquennium may change as part of the H7
agreement.

Opportunities:
1. T1 partial demolition over asset replacement to provide long term cost saving

(masterplan alignment).
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Providing further detail of our assessments of the available options for the H7 T2 Baggage Programme

A3.3 Our assessment of the T2 Baggage strategic options carried out since RBP Update 1 is set out over the following two pages.

Table 1: Assessment of T2 Baggage ‘stay in T1’ strategic options

Options
Family

Stay in T1

Option

1.1-

Capped (£130M)
Asset
Replacement
(RBF Dec 2020)

1.2-
Asset
Replacement

1.3-
T1 Regeneration

Cost (H7/H8)

Required investment

£681M — £871M
H7: £180M*
Ha: £461M*
H9: £116M*

Realistic delivery £350M
maximum per 5 year
penod.

Required investment

£681M — £871M
H7: £482M*

Ha: £176M*

HI: £99M*

Realistic delivery £350M
maximum per 5 year
period.

Required investment

£562M — £651M
H7: £500M*
Ha: £92Mm*

Realistic delivery £350M
maximum per 5 year
period.

likely that

putages will be frequent
and beyond repair
reducing the capacity of
the system (up to 30°

Maintains T2 capacity
(20 MPPA) once
completed.

Difficult to maintain
capacity during
construction.

Maintains T2 capacity
(20 MPPA) once
completed.

30% reduction to
capacity during site
works.

Significant risk to
constraining COVID
recovery.

Schedule

Planned completion in
HY.

Planned completion in
2033 for baggage and
2029 for building
sernvices.

Planned completion in
2027 for baggage and
2028 for building
Services.

Deliverability

Unable to deliver
required asset
replacement in H3
without removing 50%
of the operation.

Unable to deliver
required asset
replacement in HY.

Complex build due to
interfaces with the
baggage operation,
poor status of the
building and limited
knowledge.

High risk of not being
able to deliver the
required quantum of
works in H7 due to
curment business and
industry circumstances.

Currently governance
struciure does not
support required pace of
delivery.

Masterplan
alignment

Baggage
performance and
resilience

Does not maintain 2019
service levels for HY
and HB.

Does not maintain 2019
service levels in HT.

On completion, it only
maintains 2019 service
levels (no
improvement).

Improved performance
and resilience on
completion.

Impact to operation

Frequency of system
ouiage likely to
increase resuliing in
increased ed bags
and potential closure of
T2.

Reputational damage
could also occur due to
the regular occurrence
RET

Highly intrusive
construction requiring
complex mitigations.

Multiple areas require
concurrent
interventions.

Unable to deliver in the
required fimeframes to
avoid risk increase in
H7.

Requires complex
airline moves during
enabling and delivery
phases.




Table 2: Assessment of T2 Baggage ‘exit T1’ strategic options

Exit T1

2.2-
T2A

22 A
Transfer
Building

Transfers

Cost (H7/H8)

Capacity

Supports increase of

T2 capacity to 23
MPPA.

=£1.5Bn

(Mot assured numbers,
based on FT2 and asset
replacement)

Difficult to maintain
capacity during
construction.

E700M — £EB79M

H7: £366-£466M™

Ha: £311-£411M* (20 MPPA).

Maintains T2 capacity

(20 MPPA) for
£566M — £726M departures system.
H7: £344-£444M* WIB capacity will
H&: £185-£285M*

for fransfers

Processing.

E£590M — £750M

Maintains T2 capacity

H7: £360-£460M*
Ha: £185-£285M~

(20 MPPA).

Maintains T2 capacity

breach at 2019 levels
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Schedule

Flanned completion in
2021.

Flanned completion in
2026127 for baggage
and 2023/29 for
building services and
mothballing.

Flanned completion in
2026727 for baggage
and 2028/29 for
building services and
mothballing.

Deliverability

T2IB is a non intrusive

et replacement
requirements are
similar to those of
option T1.2 and are
therefore
undeliverable.

Masterplan
alignment

Requires demolition to
enable any T2
expansion.

CAPEX by £1.6Bn +/-
30%

Requires demolition of
the transfers building to
enable any T2
expansion.

Delays the T2
expansion programme
by 2 years.

Fully aligned with the
masterplan. Brings

forward T2 Bagoage
System Scope (FT2)

Fully aligned with the
masterplan. Brings

forward T2 Baggage
System Scope (FT2)

Baggage
performance and
resilience

Improved performance
and resilience on
completion.

Expected degraded
service in early H7.

Impact to baggage
process times due fo
increased distance
to/from WIB.

Impact to missed bag
rate.

Expected degraded
service in early HY.

Improved performance
and resilience on
completion.

Expected degraded
service in early HY.

Impact to operation

Significant busines
change and transition
required.

T1 asset replacement
impact as per option
T12

MNon intrusive
construction.
Significant business
change and transition
required.

CTA resilience
reduced, in the event of
WIB failure with T2, T3
and T5 significantly
affected.

Significant busines
change and transition
required.

Increased OFEX due to
new overland
operation.
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Further detail around the T2.2 — T2A chosen strategic option

A3.4 A high level output of the costing exercise for the Programme (2018p) is shown below —
it is split into three categories;

e T1 Prolongation - Protecting the T1 baggage operation until a T2A system is
operational, and keep the building safe and secure until 2035

e T2A Solution - Providing a new baggage solution within the T2A safeguarded
space

e Asset replacement and relocation of critical IT systems within T1.

It should be noted that the full T2 solution set out in the figure below, like Future T2, is only
applicable when an increase in capacity is required for the T2 airlines to grow beyond 2019
levels/ 20mppa.

Figure 1: Summary of T1 Prolongation and T2A Solution H7 - H9 — current view

T1 Prolongation £113-£163m £59.£109m
Same performance as Prolongation Prolongation £222m
Q6
T2A Solution

£198 - £248m 2027 Go Live £303m
Improved performance
Full T2 solution [ £1.3Bn Design & Delivery J ? £1.3Bn

ONLY if increased capacity
is required

TOTAL l £346 - £446m £128m - £228m l

Source: Heathrow — note that figures are based on the mid-point estimate and the ranges account for
variation in the pace of delivery

A3.5 This above option would see the construction of a new baggage system using the
baggage safeguarded space in Terminal 2A, which would include all the functions
required to process departing bags (80% of the total volume of bags). This replicates the
first step of the baggage system required to support an expanded Terminal 2 and is a
subset of our Future T2 Programme that was halted with the pausing of the Expansion
Programme in 2020.
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Figure 2: The protected area in Terminal 2A today

Source: Heathrow

A3.6 In order to shape and size the correct spatial envelopes for the baggage system, we
have been working with key suppliers to understand the required baggage throughputs
the system must process for Terminal 2A. These throughputs have been devised using
a set of historical information from 2018/2019, where bag volumes were at their highest
for Terminal 2, and have been developed against operational processes that are used
across campus.

A3.7 We have researched various types of technology and process innovation, which will be
required to operate the baggage system from Terminal 2A. Currently, due to space
limitations, the transfer sortation processes (20% of the total volume of bags) would not
fitin Terminal 2A. A number of sub-options are available for us to implement in H7 to get
around this.

A3.8 We have also started to assess what would be required from an enabling works
perspective in order to deliver this option. Two key considerations centre on facilities
currently located in Terminal 2A, which would need to be relocated to enable the works:

e The Arrivals Call Forward Area — this would have to be relocated outside of
Terminal 2A. The current preferred location is to the north east of Terminal 2A.This
will allow close proximity to the entrance of the building whilst unlocking key space
within Terminal 2A for the new baggage system.

e The Terminal 2 and 3 Baggage Recovery Facility — this would also need to be
relocated outside of Terminal 2A. This facility can store up to 5,200 bags and has
screening capability. The option includes allowances to move this facility to the
north east of Terminal 1.
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Figure 3: lllustration of the changes to the Terminal 2 Call Forward Area and BRF locations

Source: Heathrow

A3.9 The programme still has to carry out limited asset replacement in the existing baggage
system, building and supporting infrastructure in Terminal 1 to protect service levels
during construction of the new system in Terminal 2A.

A3.10 We have worked with the supply chain [3<] in order to provide a realistic high level
schedule and constructability advise. This has then allowed us to assign a Terminal 1
baggage system closure date and re-shape the required investment within Terminal 1
until the Terminal 2A baggage system is operational in 2027.

A3.11 If we take the baggage element of the study as an example, the programme has used
our supply chain to obtain full product lifecycle details. The figure below demonstrates
the life cycle of one of our types of sorters, giving a timeline and the type of interventions
required to support the asset:

(<]
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A3.12 The Programme has also gone into the depths of product supportability and how long
our spare parts holding can support the operation in order to understand the last possible
moment we will need to invest in our systems. This is illustrated in the below excerpt:

A3.13 This type of information has allowed us to look at various asset types and develop a
roadmap of when assets will need to be replaced. This allows us to reduce technical risk
and protect service for our operation. Below is a high level summary of the baggage
asset replacement timeline:

Figure 5: High-level T1 baggage asset replacement roadmap

| 2022 | 2023 | 2024 | 2025 | 2026 2027
|
—

Programme Set up/ mobilisation

Minor conveyor refurbishment

Limited Low Level controls
Replacement

Early Bag store Obsolescence
removal

Main hall sorter Obsolescence

removal

Bravo Sorter Obsolescence
removal

Transfer Sorter Replacement

Safety zoning/ safe walking
routes

Offices and welfare

Source: Heathrow



Classification: Public

A3.14 From a non-baggage perspective, information has been gathered from the engineering
teams, historic studies, (such as Terminal 1 closure reports, Terminal 1 Operational Life
Extension Programme) and an asset information sheet was compiled, illustrated below:



Figure 7:

Non-baggage asset information sheet illustration
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No.

Current Azset !
Element

Description

Location
[Grid Ref &
Mame

Reason for
Replacement {
Maintenance

Implications to operationftechnical
life if Element { Asset is not replaced
! maintained over the 14 year period

Does Current Asset ! Element Comply
with current HAL Asset ! Standards |
Statutory Compliance? YES § NO [if no

Datels required For

Replacement { Maintenance

Frequency of
intevention [i.e 5
ears replacement

Fioof - lifo expired roof Geoneral Frevention of uate inqrosr uncantrolled uater ingress will accolerake dokeriorationof  |Yeor -but deteriorated

1 rovrkemr rerustural elemenkr, Inparkizular zeiling waide andrervize
arcar are walnerable tarudden Failure.

Surpended seilingr and Seneral athering durk zreater afire hazard, Frakbakly not - modifizationr and 292 of arcar probakly don’s

reruicer Unchecked deterioration could lead <amglr.
z korupport Failure of crikical arretr.

Birride roadr and Baqqaqe  |Baqqaqe firea dekeriorating roadr qonorake incroared rirk ka operativer and bagqaqe operation. widerpread dekerinration belourtandard

arearoadr, danqerournoire lewelr, rick varmaooth | Canzaure perranal w ko g driverr dug ko norurpeneion
a tranritof bagqaqe and createrkrip  |onkuar

hazardrnoperativerinthe arca

Seructural modifizationr - General unzantrolled modifizatione may lead [inzrearsd rick of reructural zollapre. Frabably ot

Fullrurwey needed ko errure toaverloadingofriruzkural elementr
5 anqoingrafsty otorminal

[ rupcrreruskure

RiZboundary - har mowed General Mainkain B2 baundary Incroared rirk afrocurity broach Frobably nak achiouing bork practice.

wikhin kerminal. Canarea

remainresure. rik
% unlnorable to unchecked

deterioration, Alro - irthe

arca ASIAD complaint?

Drainaqe = adjazent arear, Seneral Elozked drainaqe will ereate Flooding [ Inzreared rick of dekerioration Ho - drairrrhouldbe zleaned annually

ka99aqc area and roof. anduaker damage
T

MECF1knounreruztural MECF1 Knoun deterioration cauring Frement zollapre of MECF Ho-reructural deterioration belou Fik-for-purpors reandard
¥ dekiziansior rerastaralus sknoer
N T1farezourk knoun T1Farczourk Subrkardardloadbearing elementr [ nolonqer Fik-Far-purparc. Rick of averloading Ho-rkruztural deterioration belou Fik-far-purpare reandard

reructural doFicionsior

T1Farecourkroffit-knoun | T1Farecourt Safekyrirk rirk af Falling debrir on working areabelou Ho-rkructural deterioration belou Fit-for-purpare riandard
" Failurcto claddingricking | Carrivals level)

[rafeky aF areakelou.

Flogring deterioration General Maort Flogring already life expired at [ Increaretre inslipr tripr and Fallr Ho-rkructural deterioration belou Fit-for-purpare riandard
1 loadinqtatriphazardr makhball. Fouiew and mi

Failing Flooring taremoue kip hazardr

Shair Carer dekerinrating General

1z leadinqtatrip hazardr and

[ P

Source: Heathrow

RAG Status

Notes ! Additional
COMMEents

Cost
Assumptions
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A3.15 Our chosen strategic option also presents the potential opportunity to demolish parts
of Terminal 1 instead of completing asset replacement, if there are capital efficiency
benefits in doing so, bringing forward future scope to an expanded Terminal 2.

A3.16 Itis important to note that the option also includes, where possible, the removal of non-
baggage related IT assets housed in Terminal 1 that support other areas of the campus.
These would be moved into Terminal 2 or other locations to improve resilience.

A3.17 For those IT assets that must remain in Terminal 1 for longer, the option includes an
allowance for the asset replacement required for these IT systems to keep the Terminal
1 operation safe and secure.

A3.18 We have worked to understand the full extent of the asset replacement requirements
in order to keep the Terminal 1 building safe and secure until 2035. This also includes
asset replacement to the required supporting services within the building to protect the
Terminal 2 baggage operation until Terminal 2A baggage system is operational.

A3.19 Upon collating this information, a set of scope items and schedule have been
developed, to provide the inputs to our costing exercise. This development was
supported by our framework suppliers and internal teams to give a realistic output at
concept level.

A3.20 From historical performance, notably Q6, we also understand the volume and types of
works that can run in parallel without significant mitigation and disruption to the
operation. This has assisted us in phasing the asset replacement and making the key
allowances to protect the system capacity and performance during execution.

A3.21 Within the costing exercise where scope has aligned with types of works carried out in
Q6, this information has been used to generate parts of the Terminal 2 Baggage cost
plans. This is largely for the Terminal 1 building and services scope of works.

A3.22 There is also a good proportion of baggage scope for Terminal 1 that are paused
projects, (for example B6313.02/.03 to replace some of the low level controls in Terminal
1 and remove obsolescence from the early bag store) within our portfolio due to the
Covid-19 pandemic. These are mature to an options or scheme design level. Where this
is not available, we have utilised our baggage Strategic Partner to advise the costing
exercise.

Cost estimation detail of our proposed strategic option for the H7 T2 Baggage
Programme

A3.23 The following pages provide more detailed initial cost breakdowns for the T2.2. — T2A
strategic option.

It should be noted that:

e The forecasted investment values are inflated to the mid-point of the construction
schedule;

e The level of maturity of cost estimates is pre-GO/P1.
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Table 3: Cost breakdown of T2.2 — T2A strategic option (Note figures are nominal, £574m total in 2018 prices)

Tranche Description Benchmark Cost (Nominal)
Costs to set up and run the programme as identified in the
Programme costs Programme Framework (P1 & P2) before a full team is Allowance [3<]
mobilised
1- Enabling works Relocatlo_n of T2 baggage recovery facility, arrivals call forward Q6 baggage business [5<]
and clearing of basement areas of stores etc. cases - T5 BRF
T3IB and Q6 baggage
2- T2A baggage . . projects/ Baggage
system A new departures baggage facility constructed in T2A Strategic Partner [3<]
Guidance
i . . . Q6 benchmark / Baggage
gaTl atrznssfitrzm Qté?gjgirs processing facility that will support the T2 baggage Strategic Partner (5]
ggage sy P Guidance
4- Baggage system To close and mothball the T1 baggage system (excluding
_ ; / Allowance [¥<]
mothballing transfers) once the T2A system is operational
5- T1 building asset To provide structural, building fabric and services asset Q6 & T2A benchmarks / [5<]
replacement replacement to keep Terminal 1 safe and secure until 2035 Estimates
6- T1 baggage asset | To replace assets within the T1 baggage system to protect the Q6 ben_c hmark / Baggage
: _ . : Strategic Partner [5<]
replacement operation until the T2A baggage system is operational Guidance
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Zé IL?:rS:etnt and To relocate IT assets that do not support T1 and asset replace Allowance informed by IT [5<]
place those required to support the terminal building and baggage norms
relocation
Prel'lms, overhead & Contractor prelims, overhead and profit for all works Estimate / Average <]
profit Framework %
. Programme & contractor/delivery integrator design & surve Allowance based on % of
Design & Surveys feeg y g J Y base costs ’ [><]
Inflation Cost plan base date to assumed mid-point of construction BCIS TPl indices [3<]
Risk contingency and assessment of estimate maturity applied Applied at average of
Risk based on the level of information known to date / Business case 255 9 [5<]
maturity °
Applied at 15.47%
, . - (The L&L is a 15.47%
L&l Heathrow's leadership and logistics costs as agreed through applied to the cost of the <]

Source: Heathrow

regulatory period

project, which represents
a 13% of the total £645m
with the L&L added).

Total
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A3.24 Below we provide most likely cost estimate visual breakdowns for the H7 T2 Baggage
Programme, including splits for T1 Asset Replacement and T2A Baggage (please note
figures are nominal pricing for full programme delivery including spend to date):

[X<]

[X<]




