Thames Tideway Tunnel (A)

THAMES TIDEWAY TUNNEL: REINVENTING PFl FOR LONDON'S ‘NEXT
BIGGIE’ (A)

As the press release went out in January 2014 that Andy Mitchell had been
appointed CEO of Thames Tideway Tunnel Ltd, the company created to plan and
build a 25km ‘super sewer’ under central London, it was appropriate to review the
procurement and contracting strategy for the scheme. Andy, the outgoing
programme director of Crossrail, a £14.5bn (final budget) London railway, said:

s Tideway Tunnel

So am I sad to be leaving the [Crossrail] project? Yes. But the Tha
I at the learnings

is a hugely important project and I think it is entirely appro
from Crossrail are transferred?

it happened, London was still relying o
Victorian times, reckoned a £50 to £60bn
With the city’s population nearing 8
being annually discharged directly j

prices [Exhibit 1].
nes of sewage were
the"UK in violation of the
ected it to heavy fines.

involved a controversial government guarantee to cover
i ” during construction—“why should we nationalise the
downside and vatize the upside?”, a government source reportedly asked.?

Aware of the controversies and risks, Thames Water had long decided that building
the tunnel was not for them—they argued that the scheme was too big and would
damage their risk profile, and if things took a turn for the worse, it could bust the
company. Complicating matters public finance was not in the cards. For the Tory-

1 Pitcher, G. 2014. Mitchell quits Crossrail for top Thames Tideway job. New Civil Engineer, 28 Jan.
2 Pickard, J., Parker, G. 2013. Public money can build super-sewer, says Letwin. Financial Times,
January 23.
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led coalition ruling the UK since 2010, which had pledged to bring down the budget
deficit and tame the growth of the national debt, public finance was a no-go.

This left Thames Water and the government, both of which insisted that the scheme
was the superior solution, with no alternatives but to seek private finance. Thames
Water argued, however, that investor appetite would remain subdued until the
scheme was awarded planning consent, and was therefore taking the helm of the
planning process. The two parties also reckoned that investors’ appetite for the
scheme would grow if it was more than a plan on paper. Hence, they agreed to
procure a design-build consortium (or consortia) for executifig the scheme, and
firm up the price and a timescale. The Thames Tideway Tun irman said:

I think it will be an enormously attractive scheme to in ' nnel is being
built with a 120-year life; it’s going to last virtuall

The sixty-four thousand dollar question was how ta he tunnelling works
to maximise investor appetite. Som ed letting a single
contract to a global EPC (engine (ruction) company. This
would expedite the whole pro \ as an integral piece of
infrastructure that could onlygk ' thus this approach would

ign-and-build packages [Exhibit 3]. Crossrail
ointed two consultants as project and programme

welcoming the environmental benefits and jobs that the project would deliver.

The plan was to conclude procurement of the downstream suppliers and upstream
finance early on in 2015. Assuming planning consent was awarded later in 2014,
construction could start in 2016. With national elections in Spring 2015, keeping to
this timescale was critical to avoid the scheme becoming a political football.

3 Pitcher, G. 2013. Innovation and collaboration demanded on super sewer. New Civil Engineering,
19 December.
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Thames Water
The water sector in the UK encompassed the provision of potable water supply and
sewage treatment. These services had been in the hands of local authorities from
the 19t century up to the 1970s when ten public regional water authorities
(RWAs) were created, each one covering a river basin area. In the late eighties, the
Margaret Thatcher governments forged ahead with the privatisation of the whole
water sector. The new policy aimed to create efficiencies, and generate incentives
to attract private investment into the sector. All RWAs were sold, creating local
private monopolies protected from competition [Exhibit 4]. As part of their remit,
the companies were made responsible for planning, maintainin
infrastructure so as to provide the necessary water and sew

Drinking Water Inspectorate (DWI), the Environ
of Water Services (Ofwat). The DWI was concert §
with river and environmental pollution, S ponsible for the
economic regulation. Ofwat framed their ingsuredghat your water
company provides you with a good qualit
mission was to ensure the monopoli

not leveraging their positions to r; and feglect investment. To this
purpose, Ofwat set price caps o s for 5-year periods, so-
called Asset Management Pep capping their return on investment.

Thames Water was r , and thus
responsible for sup o Londoners, maintaining the sewerage
network in London, i yverflow into the river Thames. Thames

. The company was owned by Kemble

Water served over 1
i wned by Kemble Water Holdings Ltd. Kemble

Water Ltd.

Water Hold by a consortium of investors led by Macquarie, the
Australian i oup thréugh Macquarie European Infrastructure Fund 2.

The i any had become a much desirable financial asset, and
betwee an 0127 Macquarie (who had bought Thames Water in 2006 for

£8bn) soldya
scheme bous

of its ownership stakes for undisclosed sums. The BT Pension

g 3 per cent stake; the deal followed the sale of a 8.68 per cent
stake to China fvestment Corporation, and the sale of a 9.9 per cent stake to the
Abu Dhabi Investment Authority. Thames Water boasted that its long-term
institutional investors were ‘patient’ and therefore ‘well suited to the long-term
investment needs of infrastructure businesses like Thames Water’.5

4 Ofwat < http://www.ofwat.gov.uk/>

5 Thames Water website < http://www.thameswater.co.uk/about-us/7565.htm> accessed 4t Feb
2015
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The Thames Tideway Tunnel Planning Process

The history of problems with sewage overflows in London could be traced back to
the industrial revolution. In the 19t century, 150 million tonnes on average of
sewage flushed directly into the river Thames. The river was therefore biologically
dead and in one particular occasion Parliamentarians had to vacate the House of
Commons because of the foul stench coming from the river Thames, which came to
be known as the ‘Great Stink’. With its ever-rising population, the problems grew
with each passing year. As a result the Parliament passed an enabling act to start
construction of a new sewerage network, designed by Sir Joseph Bazalgette.

From 1859 to 1875 a sewerage network of circa 21,000k as‘built underneath
London. This network turned out extremely resilien rt of the XXI
century it was serving the needs of 8.4 m people. But'ai erage of 39
million tonnes of sewage were flowing directly into [
Victorian system had been designed to deal with
time as this was the only technically viable option tury, and fully met
the standards at the time. But due to the i
more open land being lost to paving and
entering the sewerage network wa

nount of rainwater
result, as few as 2

millimetres of rainfall now suffi sewdge overflow. This caused
adverse environmental impacts, issues, and health risks.
This situation also breached Union Urban Waste Water Treatment

Directive of 1991, threatening i efty fine if the country demurred to
resolve the problem. ive shied away from setting an
acceptable amount 2aving that issue to the UK Environment Agency.

e Thames Tideway Strategic Study to
potential solutions for the lack of sewerage

of numerous stakeholders including the Environment
or Environment, Food & Rural Affairs (Defra), and the
v (GLA); Ofwat kept an observer status.

The study c0 2d that to fix the problems it was necessary to intercept sewage
before it reached the local rivers, and this required capital investment on the five
existing sewage treatment plants and construction of two new tunnels: a 6.9km Lee
Tunnel for taking overflows away from the river Lee, and the Thames Tideway
Tunnel. The latter was a controversial scheme to build a 32km tunnel under central
London for taking overflows away from the river Thames. The Thames Tideway
Tunnel would run from Hammersmith in the west of London to Beckton Sewage
works in east London. The whole capital program was priced at £1.7bn (2004
prices).
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Thames Water committed to directly finance the two less controversial elements of
the capital program (the Lee Tunnel and the sewage treatment works), and forged
ahead with the necessary planning applications. But Thames Water also outrightly
expressed no appetite to finance the Thames Tideway Tunnel. This led to an
impasse. Complicating matters, in 2006, the European Commission started
proceedings against the UK for failing to comply with the EU directive of 1991.

By the end of 2006 speculation mounted that the UK government was warming up
to the idea of financing the Thames Tideway Tunnel to improve the situation in the
Thames river in time for the 2012 Olympic games.® Indeed the Minister for Climate
Change and Environment announced his support for the sc 2007, following
a supportive impact assessment by Defra. Confident tha nment would
d the global

consultant CH2M Hill as the program manager, and taske 0 oversee
the planning application for the tunnel and correg§pondi and construction
works, stakeholder communication, commissioni onal hand-over.

In March 2010, with the UK in the midst of risis since the great
depression, the Labour government sugg Thames Tideway
Tunnel scheme to the Infrastruct i issi PC) to fast track the

planning application process, a
major national infrastructure puej

2008 Planning Act for
a major setback after the

: S C due to concerns that the statutory
body lacked independ o i Thames Water had already been

Challenges notwi for the tunnel continued to inch forward. And
nched its first round of public consultation to
and lengths; the Thames Water chief executive,

desktop-based price tag for the whole capital program (upgraded to £2bn in 2006)
had evolved, just for the tunnel, to £3.6bn (2010 prices) by September 2010. To
attenuate escalation in costs Thames Water decided to bring the length of the
Thames Tideway Tunnel down to 25km, ditching its deepest section. In the new

6 NCE (2006). Green light imminent for £1.6bn London sewer tunnel. New Civil Engineer, 16
November

7 Gradually, Thames Water moved scope originally part of the Thames Tideway Tunnel project to
this contract and by 2013, the Lee Tunnel scheme had already spiralled to a £625m project

8 Olivia Gagan (2010). Thames Tunnel up for public consultation. New Civil Engineer, 13 September.
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design the tunnel would no longer run to the Beckton Sewage Works in the East,
but stop at Abbey Mills. At this point, the Thames Tideway Tunnel would connect to
the new Lee Tunnel, which in turn would go on to connect the system to Beckton
Sewage Works. This option attenuated the risks of tunnelling works and could be
completed by 2020, assuming no extraordinary delays in getting planning consent.

The first round of public consultation revealed difficulties in determining suitable
shaft sites (needed to assemble and lower the Tunnel Boring Machines or TBMs
into the ground) and other sites to support the construction works. Local
communities in London vehemently opposed to having consfiuction work sites
nearby, anticipating years of traffic disruptions, noise in t, and property
blight. In particular, each site surrounding the shaft locatigns ected to cover
an area equivalent to three football pitches. In respons g r decided to
evaluate alternative work sites and further engage with thi ities.

suggested an alternative solution
cost. And in 2007, another exper
elephant”. The Ofwat chairmaiage

the spills at half the
the super-sewer a “white
e scheme too:

Without being pessimist. ed than anything undertaken by any
water company since privagisatie @k some considerable time before that. ... As
with any major tunhelli here a@ke elements of uncertainty. There may be
problems with ground I put to be worse than expected. ®

Water managed to see off opposition and
contesting the opponents’ claims and data; the

er. The scheme faced again strong headwinds in 2011
ed a commission to address the concerns raised by

the former chairman, arguing that Thames Water should look at alternatives.
Specifically, the commission asked if a combination of a shorter tunnels and green
infrastructure (sustainable drainage systems) could be better value for money.

A chorus of opponents joined the debate calling the big tunnel a Victorian solution
appropriate for the 19, but not the 21st century. Opponents argued that the

9 Mylius, A. (2007). Ofwat questions £2bn Thames Water storm water tunnel plan. New Civil
Engineer, 29 March
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scheme was a rushed, old-school solution, which did not account for more modern
solutions combining separation of effluent and rainstorm sewers and development
of sustainable urban drainage systems. They also asked the government to
investigate Thames Water’s potential conflict of interests as a project promoter?9.

During the debate, Thames Water chose to dig in on opposite sides, suggesting that
the opponents were short sighted and had not offered “a viable, economic or timely
alternative”1, They also pointed that alternative solutions were more expensive
and would fail to intercept all combined sewage overflow points and required
building sewage works in highly urbanised areas. Following tHis, the government
reaffirmed his backing of the scheme, with the Environ
Benyon stating: “We continue to believe that a tunnel

the preferred
the River
Thames”.12 Other supporters notably the Thames21 che . uit—their
chief executive Debbie Leach said: “Research
Tunnel is the best solution, and we need it delive

Late in 2011, Thames Water announced that the b ames Tideway

Tunnel, had risen again from a £3.6bn ( i E4/1bn (2011 prices)
fer said, included £0.9bn

in contingency funds. Considerin | data had been gathered

from boreholes and site survgys

per cent typically set aside

but in line with conting

on the customer bills in the long term. The
page in the project performance targets to argue

Defra had set the standards for compliance (a 4%
harge) unnecessarily high.

plans for 16 of Jts 24 construction sites and committed to more investment to
mitigate noise at night to allow for 24 hour working on the tunnelling works.
Thames Water also continued acquiring land (almost £300m) for preferred work
sites to leave the options open. A major win for Thames Water was the 2012
government’s decision to safeguard the route, and thus write to three London

10 Kavanagh, M. (2011). Super-sewer’s price rises £500m. Financial Times. 3 November.

11 Stimpson, J. (2011) Thames Tunnel: Mega-sewer row continues. New Civil Engineer, 10 November
12 Stimpson, ]. (2011) Battle lines drawn over Thames Tunnel. New Civil Engineer, 4 November

13 Stimpson, ]. (2011) Battle lines drawn over Thames Tunnel. New Civil Engineer, 4 November
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boroughs directing them to refrain from granting planning permission without
authorization on several sites potentially required for the scheme.

In March 2013, after two years and two rounds of consultation with the public and
statutory bodies, Thames Water submitted a 50,000 page planning application
rooted in a reference design to the Planning Inspectorate. Confident that it would
gain planning consent—the lengthy document covered 24 proposed construction
sites in detail as well as project-wide issues—Thames Water started to sketch out a
procurement strategy with a view to start construction in 2016. OJEU regulations

procurement scenarios. The more packages put out for
process would likely last. Of course, it also urged to resol

the longer the
ial issues.

Financing the Thames Tideway Tu
The private water service companies in England
and infrastructure provision, and expected to ra
themselves securitised against future exp
the industry regulator, to determine by ho
and determine the companies’ allow

bills to rise by a maximum o
2011 prices) super sewer,
2019-20. But the num

According t sis by the UK government, quantifiable benefits of

the scheme .70 and £1.20 for every pound spent. This was a
rela pst ratio, but the government argued it did not account for
fines d the quantifications of the benefits to the environment.
And th C regulator had already authorised Thames Water during

the period 15 to make a return on the capital investment in buying land
and in developi e planning application and procurement for the super-sewer.

Having ruled out financing the totality of the scheme in 2010, Thames Water
decided to go out for tender for a specialist to provide legal, financial, and
commercial advice. This specialist would assist in developing a new delivery model
and select an Infrastructure Services Provider similar to a private finance initiative.

Some politicians and even a former Ofwat director-general argued that Thames
Water was dodging its responsibilities. After all, the company was already in charge
of a £6.5bn 5-year capital programme (2010-15) and the regulatory capital value of
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all its assets was over £10bn (£10.9bn at March 2013). Opponents pointed that the
company had an obligation to put aside funds for substantial investments and
should be willing to make a rights issue. Had the company not made large dividend
pay-outs, the critics claimed, it would not have curtailed its ability to finance the
tunnel out of its own cash flow. After all, only in July 2012, the company had paid
£74m to shareholders and benefited from exceptional gains because of a tax cut.

But the company did not cave in, and government showed no intent to force
Thames Water’s hand. There was also no appetite in government to directly finance
the scheme despite dissenting opinions pointing that in most cointries a scheme of
the complexity and size of the Thames Tideway Tunnel w financed by the

state rather than the private sector. Still, the governmen ed that water
companies were attractive to institutional and sovereig ors, and thus
saw no reason why private finance could not be secured unnel at a
reasonable economic cost. This was a bargain M 5 appy to

take. And in 2012 Thames Water appointed UBS Banki o lead attempts to
raise private finance by the end of 201 ‘ i
characteristic of the water industry (60 per cent equity).

. National legislation
did not contemplate a situation r would take ownership
of a large infrastructure projee
new law became an imper

Specified Infrastructure ati ere finally promulgated. The new

ificant infrastructure project, effectively
ideway Tunnel Ltd on the market.

investment, but would enter into contract with the new
revenue collected on to them. The [P was expected to

2011 prices > worst-case scenario. The IP would be free to determine their
financing struéfure, which could include bank lending, loans from the European
Investment bank or bond issuance. Thames Water, in turn, remained responsible
for financing: first, the Lee tunnel and the sewage treatment works; and second, an
estimated £1.4bn (2013 estimate in 2011 prices) of the Thames Tideway Tunnel
project corresponding to the costs of applying for planning consent, enabling
works, and managing work interfaces with its own capital program and assets.

The plan was to tender the IP early on in 2015 in order for construction to start in
2016. Once the IP would become the legal owner of the Thames Tideway Tunnel
Ltd, the IP could let the formal contracts with the company(ies) that Thames
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Tideway Tunnel Ltd (while under the ownership of Thames Water) would have
selected to design and build the tunnel. The IP was also expected to enter into
contract with the programme management delivery partner, a job that CH2ZM Hill
had been performing for Thames Tideway Tunnel Ltd. After IP licence award, the
project team from Thames Water/Thames Tideway Tunnel Ltd (around 100
people) would be transferred to the IP. Hence, the deal-makers argued, the IP was
not required to have much in-house construction expertise as procurement of the
delivery partners and the supply chain would be done prior to its appointment, and
the Thames Tideway Tunnel workforce itself would move across to the IP ranks.

announced that
t, there was a

The deal became quite controversial right after the UK govegnme
to reduce the downside risks for the IP and attract in

Financial Assistance Act 2012). This meant that
offer a public guarantee to cover any ‘exceptio ' construction. The
financial support package was being work '
and Thames Water, and would expose tax p i aount of risk.

dKe the deal even more
aditional public-private
e construction period as
m the project onset. The equity risk

attractive for private investo
partnerships, the revenues y
customer’s bills were poise
profile itself was not disgimi

, the relationship between Thames Water and
after Thames Water, which claimed to be the

economic d@wntdFn, preparations for the construction of the ‘super sewer’, new
regulation, and{€osts of making repairs to private sewers (a new obligation). But
the claim fell flat in an environment of lower than expected borrowing costs and
low inflation in construction prices. And by October, the regulator rejected
proposals from Thames Water, and its chief executive said:
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We have looked at the details and do not believe the current evidence justifies an
increase in bills. ... We will challenge these proposals and question the company
strongly on their reasons.”1#

The Ofwat decision was so more critical considering that in December 2013,
Thames Water planned to submit its business plan for the next price review, which
would cover the period from 2015 to 2020. Ofwat was not expected to announce a
decision on these prices before January 2015. But Thames Water business plan
included claiming an allowable return on £655m for expenditure with activities on
the Thames Tideway Tunnel project, including enabling and int€rface works, effort
to procure an IP and the construction supply chain, £110 itional activities
in case the appointment of the IP was delayed, and a £13

Procuring a Project Supply Chain

Confident that there was investors’ appetite fd
Water needed to resolve the procurement
works. This involved crucial strategic de

For its 2015 to 2020 capita ater planned to use an
“alliance” model, and select desi ild entities and a programme manager.
Selection would happen th er phase based on fee and quality,
although the ratios be ndisclosed. But the Thames Water
goal was to move called “behaviour-based procurement”.
Alliance members inancially on a risk/reward basis, but
ce of the alliance as a whole, not on
hames Water capital delivery director said:

may be more about not pouring concrete than pouring
e affordability challenge from the customers’ point of view,
ore bang for our buck. The way to get that is to innovate!®

But the ThameS Tideway Tunnel was a different kettle of fish from the AMP6
capital programme. It was a massive tunnel under central London that could only
become operational once all the works would be completed, although construction
was planned to happen simultaneously on 24 work sites across London. One
possibility, to maximize competition for the works, would be to chunk the 25km

14 Kavanaghh, M. (2013). Ofwat rejects Thames Water’s plans for 8% rise in customer bills. Financial
Times.
15 Cole, Margo (2013). Finding a Perfect match. New Civil Engineer, 17 January
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tunnelling works into 3 to 5 design-build packages, perhaps taking advantage of the
varying geological conditions along the route [Exhibits 7.1, 7.2, 7.3 and 8].

Alternatively, Thames Water could go after a major multinational consortium
capable to design and build the tunnel, for which Thames was proposing a budget
envelope of £2.8bn, including a sizeable but undisclosed amount of contingency
funds. A single consortium approach would substantially reduce the number of
organizational interfaces, but would arguably impair competition for the job.

And then there was the question of what type of commercial
adopt—a fixed price type of contract, a reimbursable contr
a target contract with some pain-gain share mechanisms b
of the latter, so-called NEC 3 Option C1¢, had become
in the UK including Crossrail. But it was right to ask the
form of contract would still be the most suitable ;
Chairman of the Thames Tideway Tunnel, Sir Ne

tract they should
fixed mark-up,
ehow the use
ajor projects

There is an overarching specification for thi
collaboration and one hopes [the bidders] wi

oom for contractor
with ideas that can

Another important questio ights to attribute to the technical and
commercial pieces of gthe |l *
il the technical scoring was out of
the weight of each element for the final

score. Should the cost cent, seventy per cent, more or less?

kokskokskokskkskok

Clearly Th d strong endorsement from the government to sell
Thames, Ti dni€el’Ltd. The scheme had been in the works for more than a
decade ibi and was reassuring to see cross-party support remained strong.
But uncerta s high on how much return on investment should be offered to
the future IP, ¥ much risk should tax-payers take, how to incentivize the IP and

16 NEC 3 option C was a target contract. Hence while the client retained the cost and time risk linked
to contractual changes, the financial effects of cost overruns or savings were shared between the
client and the contracting suppliers through a pain-gain share mechanism. Used effectively, target
contracts aimed to give contractors incentive to deliver a project on time and to budget and to
collaborate with the client. But if costs fell out of control, the contractors could still be expected to
seek to increase the target via compensation events, asking the client to foot the bill.

17 Pitcher, Greg (2013). Innovation and collaboration demanded on super sewer. New Civil
Engineering, 19 December.
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Thames Water to deliver the tunnel efficiently, and how customers should pay for it
[Exhibit 10]. It was also unclear how the enterprise would be regulated, its
governance structure, who would be authorised to draw from contingency funds,
and how to cap the profits if the cost of the designing and building tunnel turned
out substantially less than $2.8bn. Uncertainties notwithstanding, Thames Water
was confident that the Planning Inspectorate would give them the go ahead later in
2014. They were also ready to vigorously fight any legal challenges that opponents
might launch. But arguably it would be difficult to sell Thames Tideway Tunnel Ltd
unless the design and construction costs were nailed down. Amidst so much
uncertainty, one thing was clear. With national elections 1 ing, it urged to
resolve procurement of finance, and get a grip on the schem and timescale.
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Exhibit 1 - London sewer history (reprinted from Thames Tunnel Major Project
report 2010. New Civil Engineering, September)
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m 1900
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1844.47 1848 _ 1349 1858 1865

Metropolitan buildings act ‘Warious commissions looked The Great Stink forces First phase of Bazaiget’s
q'ﬂipﬂﬁh atthe probilem of paliution from the Thames adtion by government ‘system i opened
conn ected t0 COMMON SE2Wars. in the Thames
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Thames Tideway Tunnel (A)
Exhibit 2 - Map of Thames Tideway Tunnel (reprinted from Thames Tunnel Major

Project report 2010. New Civil Engineering, September)
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]
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5 i - Rivi GREENWICH"

22km 72m 35-75m 5 million

The length of the The diameter The depth of the tumel Tannes of material would
Thames Tunnel for ‘of the tunnel belowlondon be excavated during
storm & waste water SRRt s B
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Thames Tideway Tunnel (A)

Exhibit 3 - Sketch of the Crossrail Contracting and Procurement Strategy

Colour stands for the company, while pattern stands for the contract type.

Groups of  Tunnels, Shafts and Portals (ten) Central London Stations (eight) Control & Signalling Systems (nine)
Scope

Tunnel  ShaftA (.--) StationA  Station B (...) System A System B ()
Activities A
Stakeholder ;
management Crossrail Ltd
Project & program
management and . .
controls Two main consortiums
Design Various NEC 3 contracts under framework agreements
Enabling works

Various NEC 3 contracts under framework agreements

Marine transport
of muck

Advanced Works -
Detailed Design
Construction

Operational
Readiness

Crossrail Ltd.

~\

MEC 3 Option A (Lump sum priced contract with activity schedule)

NEC 3 Option B (Lump sum priced contract with a bill of quantities)
MEC 3 Option C (Target cost with pain-gain share mechanism and activity schedule)

In-house workforce jointly with development partners and program manager under
target contracts
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Thames Tideway Tunnel (A)

Exhibit 4 - Water & Sewage companies in the UK (reprinted from
www.Ofwat.gov.uk, Water company contact details. September 2014)

United
Utilities

¥ (

Dwr Cymiru

Severn Trent
Water Anglian
- ! Water
A

South West
Water
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Thames Tideway Tunnel (A)

Exhibit 5 - Times Tideway Tunnel route options in 2010 (New Civil Engineer,
16 September)

Abbey Mills Beckton Sewage
Pumping Station Treatment
Works

'I Tt @ Preferred work sites — Lee Tunnel
* v — Route common to all three options —— River Thames route
" —— Abbey Mills route (preferred) —— Rotherhithe route

ifferent i ational Audit Office,
2014, “Thames Tideway Tunnel: ea eview 0 tial risks to value for
money”)

Flow of money between different parties

|_f HM Government |f Ofwat
b '
: :

— .
Debit investors * Infrastruciure provider Thames Waler
—_— for Tideway Tunnal Ulilities Lirmited

Equity investors

_ r
|' Project contractors
p

= Flow ol money
= Govenment financial support package
—= Owersight roke

Note

1 Inaddition, the nfrastructre provides may pay the govermment a fes relating to the financial aupport package, Sthough at the Sme of writing
this had not been confirmid,
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Thames Tideway Tunnel (A)

Exhibit 7.1 - The Thames Tideway Tunnel: The Plan as of 2013

The 25km Thames Tideway Tunnel was set to have a diameter of up to 7.2m and to
last for at least 120 years. Running up to 65m below the river Thames, it would be
one of the deepest tunnels ever bored underneath London. The plan was to set up
24 construction sites, 11 of which located on the riverbank. The tunnel would be
bored using 3 main shafts from where the tunnel boring machines (TBMs), each
one the width of three buses, would be lowered into the ground. Complicating the
tunnelling works were geological and supply chain factors. Geologically the tunnel
was expected to encounter three different types of ground condifions and materials
along the route, each one expected to require some substantial differences in
drilling approaches. From a supply chain perspective 3 ber of TBMs
were available in the global market, and thus long lead expected.

example, one contractor had been app
economic and environmentally friendly a
transported off-site via boats to Wall
plants. But the use of a single c
contractors responsible for tunn
muck, particularly the amounitge
costly operations to transpa muck would become). Thus using an
independent contractor for ed a tricky interface with the other
tunnelling contractors, il T o0 manage. Some therefore argued
that it might be bet ing contractor find their own transport
solution, whilst ruling g rough central London.

erefore being

its problems as the
act on the quality of the
er this amount, the more

Complicati blem of muck disposal was the fact that not

et equipped with special boats that could go down

the ri nes; wer, different parts of Thames require different boats to be
use due tolow bridges. Identifying a suitable site for disposing the
muck htforward and thus it was a time-consuming process
Transporti along the river itself was a sensitive operation that unfolded

under the eye ird parties, and thus had to be carefully planned.

Challenges notwithstanding, the tunnelling projects were relatively low tech. Only
the last building systems were expected to be technologically more complicated.
For one, various mechanical and electrical works would have to be installed
consistently. And this would then need to be followed up by installing a
Supervisory Control and Data Acquisition (SCADA) system for monitoring and
controlling operations and coordinating operations with associated infrastructure.
All these systems were interdependent, and thus no part of the tunnel could
become operational without completing all systems, ruling out staggered openings.
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Importantly, the Thames Tideway Tunnel needed to interface smoothly with the
Thames Water infrastructure including sewage treatment plants and Lee Tunnel.

Another aspect not to be underestimated was the safety and security of the general
public as well as the workers on site. With 24 construction sides, many right next to
schools, homes or public infrastructure, great care needed to be taken. No
unauthorized personnel should be able to enter sites and with many deliveries each
day, safe, efficient and secure construction processes needed to be in place.

eated numerous
e eyes of third

Building a massive tunnel under central London also
institutional challenges. To gain legitimacy for the enterprise i

with local communities during construction
companies, landscaping visions post-constructi unities for young

would disrupt local businesses a roviding limited tangible
benefits to these stakeholders. different from Crossrail
which despite the disruptionsgi i red property price raises,
and would offer better conngeti nd leisure activities and opportunities
for new businesses. Th !
to offer on its side, and th 3 more adverse stakeholder environment.
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Exhibit 7.2 - Renderings illustrating work sites in legacy (reprinted from Thames
Tunnel Major Project report 2010. New Civil Engineering, September)

King Edward Memonal Park: Proposed site for North East Storm Relief £30

Franziska Drews, PhD student, and Professor Nuno Gil at the Centre for Infrastructure Development (CID), The
University of Manchester, prepared this case as the basis for class discussion. The case does not intend to serve
as endorsement, source of primary data, or illustration of effective or ineffective handling of an administrative
situation. The authors are solely responsible for any factual inaccuracies.

Copyright © 2015 (March) Nuno Gil and Franziska Drews. All Rights Reserved
22
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Exhibit 7.3 - Geology Times Tideway Tunnel (Presentation by Mike Gerrard,
Managing Director TTT to Infrastructure Investment World 2013)

Central East
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Exhibit 8- Generic representation of the interception of the untreated sewage
discharges from one of the 36 combined sewer overflows (CSOs) with the
future Thames tunnel (reprinted from Thames Tunnel Major Project report 2010.
New Civil Engineering, September)

CSO interception D o
and connection to
Thames Tunnel —

o ((werflow prevents
sewers backing
up when sytem
is overloaded
with rainwatar

Bazalgette's orlginal 505 were designed Combined

to prevent the systam from overflowing Sewer - Sewags
during storm events. Now due to tha and rainwater
growth of London and the near 8 milllon run off

population these CS0s can overflow with

as little as 2mm of ramn. The solution 15
10 Intercept the £505 \\_

Combin ed
Sewer - Sawage
and rainwater
rum off

"The smaller (S0 shafts
would have much shorter
construction periods of
two to three years”

Phil Stride, head of
London Tideway Tunnels

Combined

Sewer
72m

Thames  Storm Farmear Of storm overflows would be
Tunnel sEWage 50 outfall intercepted by the new tunnel

S

e Timeline of the Development Process

ideway Strategic Study starts

Results of Thames Tideway Strategic Study published, recommending a
single full length tunnel

2006 uropean Commission starts proceedings against the UK for non-
compliance with the EU Urban Waste Water Treatment Directive

2007 Minister of State for Climate Change and Environment Agency
announces support; Defra issues Regulatory Impact Assessment

2010 EU Court of Justice Rules that the UK is in breach with the EU Urban

Waste Water Treatment Directive
September 2010 | First round of public consultation (three tunnel options presented)
—January 2011

October 2011 Thames Tunnel Commission, sponsored by 5 of 14 London Councils
affected, finds that alternative, mixed solutions instead of TTT should be
revisited

Prof. Chris Binnie, former chairman of the Thames Tideway Strategic
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Study, raises concerns that the proposed TTT is not the most cost
effective solution, casting doubt on future sewage levels

November 2011 — | Second round of public consultation

February 2012

Exhibit 10- Alternative funding scenarios [NAO 2014]

lllustration of how the average and maximum annual cosls to consumers
of a £4.2 billion project may vary depending on the cost of capital and
repayment period (£, nominal)

Benchmark: A maximum of £80 per household per year = £418 million annual revenue from
residential customers

Cost of capital: 3.59% 459 5.5%
(Current cost
of capital)
Annual Cost Annual Cost Annual Cost
{Em) {Em) (Em)
Repaid over 50 years {highast) 2205 Erahl 2T
{averaga) 1575 1785 189.5
Hepaid over 100 yoars (highest) 1688.2 2301 2.8
{averace) 165 136.5 1575
Interest paid in perpetuity {highast) 147.0 189.0 231.0
{average) (constant) [constant) {constant)
Motes

1 This tabks inchcates the passibla maximum and average annial cost o Thames Water bl payers if a £4.2 Billion project
w0 be regulated in line with other water soctor infrastructune,

?  '"Fepaid over 50 years' and Tepaid over 100 yaars” assumes an initial ten-year construction pericd whare interest is
paid but there is no depreciation &5 the asssat has not yet been completed. From 11 years, the asset depreciatea evenly
until the and of the repayment peniod (50 or 100 years),

3  Average annual cost is the average over the repayment pariod, excluding the ten-year constructon period. The anmual
imterest charge is calculated based on the walue of the assst at the start of the year before depreciation. Depraciation
iz charged at the year and. Tha annual cost is the sum of the interest and depreciafion charges for the year.

\\VJ
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