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Background
1.1

The Mersey Tunnels connect Liverpool with the Wirral Peninsula, under the River Mersey.
The road tunnels, Queensway and Kingsway, are owned by the Liverpool City Region
Combined Authority and operated and maintained by Merseytravel.

1.2

At the time of its opening, the Queensway Tunnel was the longest road tunnel in the world,
and it remains the longest road tunnel in the UK. The tunnel, which cost £8 million to build,
was opened on 18 July 1934 by H.M. King George V. By the 1960s, traffic volume had
increased significantly, and the Kingsway Tunnel was opened by H.M. Queen Elizabeth II on
24 June 1971 to cope with the increased demand, with construction having taken five years
to complete.

1.3

In April 2004, construction began on seven emergency refuges below the road deck of
Queensway, as part of a £9m project to bring the tunnel into line with the highest European
safety standards. For their age, the tunnels are regarded as the safest tunnels in the UK and
amongst the safest in Europei.

1.4

This Strategy articulates the importance of the Mersey Tunnels to the Liverpool City Region,
and sets out a road map (below) for their continuing contribution to the economic growth of
the City Region.

Align with other
transport strategies
across the City Region

Integrate and reflect
other Liverpool City
Region Combined
Authority policies on
transport, environment
and planning
Complement the
Combined Authority
Transport Plan, which
guides a single strategic
investment framework
to support the region's
current and future LTPs
and other development
strategies and initiatives

1.5

i

Confirm requirements
to develop the Asset
Management Plan
Provide an outline of the
existing tunnels' current
‘base’ condition as a
platform from which to
improve
Assist in ensuring the future
operation and maintenance
of the tunnels' assets are
managed effectively,
efficiently and flexibly with
careful attention to
prioritising available
resources by the adoption
and introduction of
appropriate methodologies
and processes

Highlight potential
future constraints and
interventions
Identify the significant
pressures on the tunnels,
considering demands led by
the Liverpool City Region’s
growth, demographic
changes, service level
expectations (in terms of
throughput, safety and
efficiency), environmental
sustainability, future
resilience and the condition
of existing assets
Addressing legislative issues
and legal conditions before
any radical changes can be
considered and introduced

The adopted Strategy will be regularly reviewed, and updated as necessary.

The European Tunnel Assessment Programme (Eurotap) 2005 Inspections – AA Motoring Trust
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Strategic Overview
To ensure that the Mersey Tunnels remain a sustainable and efficient
asset to help support and grow the local and wider economy, a robust
long-term strategy is required. By reviewing Mersey crossing demand,
including upcoming developments across the City Region, asset
management considerations, the impacts of future technology, and
various environmental factors, this Strategy seeks to establish a set of
practical responses, and from these a number of short, medium and
long term actions to be undertaken in order to plan and manage the
tunnels to meet future requirements.

2.1

The Liverpool City Region Combined Authority was established in April 2014 to lead on
transport, economic development, housing and employment and skills in the City Region in
order to support sustainable economic growth. In November 2015, a Devolution Deal was
agreed with central government which devolved wider powers to the Combined Authority.
In 2017 the Liverpool City Region elected its first Metro Mayor.

2.2

The Liverpool City Region is one of England’s fastest growing regional economies, with a
population of over 1.5m people, a £28.3bn economy, and an economic hinterland extending
into NE Wales, Cheshire, and Lancashire. Whilst it has the highest productivity of any of the
six core Northern city regions, some challenges remain in terms of creating long term
sustainable growth; reducing levels of unemployment; increasing graduate retention levels;
and reducing public sector reliance, as highlighted in the Northern Powerhouse Independent
Economic Review1 (NPIER).

2.3

Logistics has been recognised as one of the NPIER’s key enabling themes, which will support
its “prime capabilities” - the collective strengths of the northern economy. It acknowledges
that greater use of the port-centric logistics can generate substantial benefits across the
country through fewer freight miles. Already the City Region is exerting a step-change, with
the recent opening of the Liverpool2 container terminal that more than doubles the port’s
capacity, funded by private sector investment.

2.4

The Liverpool City Region also has seen sustained long-term growth in its visitor economy.
The growth experienced over recent years has helped create a sector which, according to
the latest data, contributes over £4.53 billion in GVA to the local economy and supports
53,500 jobsii.

2.5

Changes in traffic demand, user expectations, legislation and other factors may stimulate
changes in the way the Mersey Tunnels operate and may require improvements to facilities.
The Mersey Tunnels must therefore continue to look ahead to maintain a clear strategy for
the future. Planning well ahead preserves the level of service, reduces operational risks,

ii

Liverpool City Region Local Enterprise Partnership - Tourism Data Summary August 2018
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maintains funding options, informs future income requirements and helps minimise
disruption for the travelling public.

To reflect customer requirements and expectations, to effectively and efficiently operate,
maintain and improve the Mersey Tunnels, which are essential for a sustainable and vibrant
Liverpool City Region, while supporting economic growth
To ensure the safety, maintenance and upgrade (as necessary) of the tunnels’ assets, which
continue to play a critical role for the Liverpool City Region economy and contribute to
improving quality of life whilst fully meeting customer needs

Objectives

Vision

The vision, aims and objectives of this Strategy are:

Aims

2.6

Improve/maintain
journey time
reliability

Extend the lifespan of
the tunnels through
effective
maintenance and
operation

Continue to
ensure the safety
of all tunnel users
(customers and
staff)

Develop a responsive
plan to remain resilient
to changing
environmental
conditions

Set appropriate monitoring regimes processes and measureable performance targets, that
can act to forewarn when issues approach criticality

Supporting Economic Regeneration
2.7

The portfolio of City Region strategies2 aims to protect and enhance our distinctive quality of
place, to improve quality of life for our residents, and attract and retain those investors,
skilled workers and visitors who will contribute to future economic growth.

2.8

Transport plays a key role in achieving strong and sustainable economic growth by
connecting people and businesses to opportunities, reducing congestion and increasing
economic productivity. Ensuring that our communities are well connected is essential for the
quality of life and economy of the City Region.

2.9

The Mersey Tunnels make a significant contribution to these goals, providing the only direct
vehicular links across the lower Mersey for public, private and commercial vehicles between
Liverpool and Wirral. The Mersey Ferries provide significant access links for pedestrians and
cyclists between Liverpool and Wirral. Additionally, further upstream there are the Mersey
Gateway Bridge and the Silver Jubilee Bridge at Runcorn/Widnes. Rail passengers can cross
over the river at Runcorn or under the river via the Mersey Railway Tunnel which carries the
Wirral Line of the Merseyrail network.

2.10

The two road tunnels are a safe and reliable means of crossing the river, underpinned by
significant infrastructure works and robust maintenance regimes, and are integral to the
delivery of the Liverpool City Region Growth Strategy3, by providing connectivity for
investment, growth, access to work and training. The core services are delivered using large
infrastructure facilities, and their availability must therefore be optimised with robust and
effective maintenance programmes.
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2.11

Changes in traffic demand, user expectations, legislation and other factors may stimulate
changes in the way the Mersey Tunnels operate and may require improvements to facilities.
The Mersey Tunnels must therefore continue to look ahead to maintain a clear strategy for
the future. Planning well ahead preserves the level of service, reduces operational risks,
maintains funding options, informs future income requirements and helps minimise
disruption for the travelling public.

2.12

The Mersey Tunnels will deliver an efficient service to users through close monitoring of
demand and customer feedback, and through awareness of industry best practice. The
tunnels’ importance and value to the City Region cannot be overstated. As already
highlighted, Queensway is the longest road tunnel in the UK at 3.2km in length. Kingsway is
the 2nd longest at 2.5km; 26% longer than the Hindhead Tunnel in Surrey, and 32% longer
than the next estuarial road tunnel (the Tyne Tunnel). Their age, complex shape and size
adds to their uniqueness, as does their egress into a busy city centre.

2.13

The Liverpool City Region Growth Strategy, “Building our Future”, sets out how transport
supports economic growth, and recognises the importance of improving connectivity for
investment and business needs, and access to work, education or training. It focuses on
three strategic growth pillars:
- supporting economic growth in the City Region, through increasing
employment, levels of productivity and investment through the better
movement of goods and people
- supporting access to opportunity by connecting those who wish to
access employment, training, education and further learning
opportunities; and supporting accessibility to fresh food, leisure and
healthcare
- supporting place quality by drawing our energy from a range of low
carbon energy sources, with vehicles powered by alternatives to fossil
fuels, and with increased active travel opportunities

2.14

These growth pillars will enable the focused allocation of
investment, with partners across Liverpool City Region aligning
their resources to support them. The Mersey Tunnels have a key
role in ensuring that the City Region remains truly connected,
providing access to opportunity and ensuring the unrestricted
movement of people (including as a key bus corridor) and goods.

2.15

The government is committed to the development of Local
Industrial Strategies which will set out the spatial impacts of
national and local policy, informing priorities and choices and
demonstrating how they will allow all communities to contribute to, and benefit from,
economic prosperity. The Local Industrial Strategies will be long-term, based on clear
evidence and aligned to the national Industrial Strategy. Accordingly, the Liverpool City
Region Local Industrial Strategy (due for completion in March 2020) will set out clearly
defined priorities for maximising the City Region’s contribution to UK productivity, by better
coordinating economic policy at the local level to ensure greater collaboration across
boundaries. It will help to inform local choices, prioritise local action and, where appropriate,
help to inform decisions at the national level. As such, the tunnels vital role in connecting the
City Region will not be overlooked.
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2.16

Sitting below the Growth Strategy (and, in time, the Local Industrial Strategy) are the
Merseyside and Halton Local Transport Plans (LTPs), which provide the statutory framework
under which policies and plans are taken forward to guide the future provision of transport.
The Combined Authority Transport Plan brings the LTPs together, and sets out our vision
and delivery plans for transport. Its objective is to effectively guide the commissioning of
activities, allocation of funds and the communication of the City Region’s vision and
priorities to stakeholders. It will be the overarching framework under which the Mersey
Tunnels Strategy will be delivered.

2.17

The Combined Authority Transport Plan recognises how transport is fundamentally an
enabler and connector. For example, improving connectivity for freight through the tunnels
opens up access to the Port of Liverpool from across the whole UK, particularly in terms of
the M53 and Kingsway Tunnel. This is especially important given the recent construction of
the Liverpool2 deep-water berth to double the capacity of the Port.

2.18

Improved connectivity feeds into the economy through business efficiency, and wider access
to the labour market. Ensuring connectivity across the City Region, and in particular
Liverpool-Wirral via the tunnels, is clearly a central element of this, and will help attract
investment and accelerate growth across the Mersey Waters Enterprise Zone. Additionally,
all residents must be able to connect easily with the opportunities and services they need,
and this again is delivered by ensuring options for cross river travel by bus and car are
maximised.
Local Planning Policy

2.19

The National Planning Policy Framework4 gives guidance to local authorities in drawing up
their statutory Local Plans, which provide a long-term spatial vision, strategic priorities and
policies for future development in the city over the next 15 to 20 years, specifically with
regard to the quantity and location of new homes; employment provision; shops; facilities
and other services; transport; climate change mitigation and adaption; and the conservation
and enhancement of the natural and historic environment.

2.20

The Local Plan must also be based on effective joint working on cross boundary strategic
priorities to ensure that it is effective and deliverable; the tunnels therefore play an
important role in providing continued movement between Wirral and Liverpool, to ensure
access to opportunity is maximised.

2.21

In May 2018, Liverpool City Council submitted its Draft Local Plan to the Secretary of State
for Communities and Local Government for independent examination. It sets out site
allocations for residential, employment, retail and other land uses across the city, and as
such the tunnels will be a key connectivity channel for ensuring full access to opportunities
for all LCR residents, irrespective of their place of residence.

2.22

Wirral Council consulted on its Local Plan during 2018, and put forward a number of
development options that included proposed sites for housing, employment, and mixed
uses. There was clear recognition of a continued shortage of land for development within
Wirral’s urban area to meet the needs of the local population and the economy, and that
any development will need to fully consider transport links and connectivity. With the M53,
running up the centre of the peninsula and feeding directly into the Kingsway Tunnel, this
will be a key factor in determining where development would be best located.
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Port of Liverpool
2.23

The Port of Liverpool is one of the UK’s top four container ports, operating within Sefton,
Liverpool and Wirral. The largest volume and density of large warehousing (over 97,000 ft2/
9,000m2) of any UK region is located within a 70 mile radius of Liverpool. Liverpool’s location
at the heart of the UK offers a distinct advantage, with over 65% of the population of the UK
and Ireland living within a 150 mile radius of the city. Liverpool already is the leading
transatlantic port for the UK and handles 45% of North American trade.

2.24

Peel Ports has invested £400 million constructing Liverpool2 at the Port of Liverpool, to
create one of Europe's most advanced container terminals, and the Port can now
accommodate over 95% of the world’s vessels. This will inevitably bring increased levels of
HGV traffic to the region, with increased demand on Kingsway Tunnel (as the only one of the
Mersey Tunnels which can accommodate freight traffic), in terms of access to the KRN.

2.25

Port activity at Birkenhead Docks is based around Twelve Quays, and the impounded docks
at East Float and West Float. The Twelve Quays terminal has strategic importance in
providing the primary freight and passenger ferry connection from England to Belfast.
Vehicular access to Birkenhead Docks is gained via a number of independent and secure
access points, with strategic access via the M53 and Bidston Moss Viaduct, and the Kingsway
Tunnel.
Transport for the North

2.26

Transport for the North (TfN) was created as a pan-Northern Partnership Board of civic and
business leaders from across the North and in April 2018, became the first Sub-National
Statutory Transport Body in the country. Its Strategic Transport Plan5 is a statutory
document, allowing TfN to take a leading role in developing the case for investment in the
North. Focusing on transformational inter-city and pan-northern connectivity improvements,
it is centred on seven Strategic Development Corridors (SDCs), which represent economic
areas where most progress in delivering transformational growth can be made, by bringing
forward major strategic rail and road investment.

2.27

Of particular relevance to the Mersey Tunnels (and indeed all the strategic Mersey river
crossings) is “West and Wales” SDC6, which is concerned with improving connectivity, for
people and goods, to, from and through the important economic centres and assets of
Cheshire, Liverpool City Region and Greater Manchester, with strategic connectivity in to
North Wales and the Midlands.

Key Route Network
2.28 The City Region is developing a more strategic and coordinated approach to managing and
maintaining its road assets, to help to reduce delays and congestion, benefitting all road
users and communities. The principle of the Key Route Network (KRN) was set out in the City
Region’s Devolution Deal7 – “A Key Route Network of local roads which will be managed and
maintained by the Combined Authority on behalf of the City Region Mayor, from May 2017.
This will be achieved through a single asset management plan, working towards streamlined
contractual and delivery arrangements across the City Region”. In April 2016, the Combined
Authority agreed the strategic case and criteria used to identify the core KRN, with the
resultant network, shown in Map 1 below, extending to some 801km in length:
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Map 1 – Key Route Network
2.29

Both Mersey Tunnels are at the core of the network, providing a vital link between Liverpool
and Wirral. In March 2018, the Combined Authority agreed a £25m investment package in
support of the KRN, specifically a number of schemes under the banner of “Invest for
Growth”. The £1.2m Kingsway Tunnel Connectivity project will, in total, see 3km of
resurfaced road, including the Gorelink carriageway and the Poulton and Bidston Moss
viaducts; and four upgraded junctions with improved access/egress. There are also a number
of environmental improvements including reduced localised pollution levels from standing
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or slow moving traffic at road works at key junctions, and reduced noise levels for residents.
This Strategy provides the long term asset management framework for this investment.
2.30

The capacity of the two tunnels is constrained by the capability of the connecting local
network; in order to identify an accurate assessment of capacity, including the surrounding
network as part of the KRN improvement proposals, it will be necessary to fully take into
account those factors including road size which dictate capacity.

National Tolling Policy
2.31

Whilst there is no formal overarching national policy position with respect to tolling,
successive governments have taken the view that tolls are justified to be paid for by the
user, rather than general taxation, because users benefit from the savings in time and
money.iii

The Grade II listed Monument to the Mersey Tunnel in Chester Street, Birkenhead

iii

House of Commons Transport Committee - Strategic River Crossings (Tenth Report of Session 2014–15)
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Legislative Context
General Background
3.1

Both the Queensway and Kingsway Tunnels were originally authorised by numerous Mersey
Tunnel Acts from 1925 to 1972 and are now largely governed by the County of Merseyside
Act 1980. It is under this legislation that the Liverpool City Region Combined Authority
manages, operates and maintains the tunnels and levies tolls for their use. The legislation
was amended by the Mersey Tunnels Act 2004, to ensure that the tolls are calculated on a
formula linked to inflation, but aren’t permitted to go above this level. The Act authorises
toll income to be used for, in priority order:
a)
b)
c)
d)
e)

Managing, operating and maintaining the tunnels
Debt repayment
Contributing to a reserve and renewals fund
Supporting the Mersey Ferries
Supporting transport projects in general.

3.2

As the tunnels were built as a joint venture by the Borough of Birkenhead and the City of
Liverpool, their upkeep and maintenance remains outside of the national highway network.
The history of the financing of the tunnels and the legislation which supported their
construction and operation is complex, but does provide greater clarity on why the tunnels
are tolled, and will remain so once the debt is repaid.

3.3

The regulation of traffic and pedestrians in the Mersey Tunnels is covered under existing UK
legislation (including the Road Traffic Act 1984 and the Public Order Act 1986), enhanced by
specific byelaws which provide more detailed and bespoke legislation for the regulation of
traffic; the movement of dangerous goods vehicles and containers; excluded vehicles; and
height, weight and width restrictions. This enables greater operational control and
governance with regard to traffic management.

3.4

The Mersey Tunnels Byelaws8 have been updated numerous times since Queensway was
opened in 1934 with the most recent version published in 2003. They remain largely fit for
purpose, but given their age would benefit from an update, and as such it is proposed that a
review is undertaken within the next 5 years, with amendments made to reflect current and
future operational arrangements and road policing requirements. Since byelaws create
criminal offences that can be prosecuted in magistrates' courts, they must be approved by
central government.
Historical Context

3.5

When the idea of the Queensway Tunnel was conceived in the 1920s, the Borough of
Birkenhead and the City of Liverpool accepted the construction of the Mersey Tunnel as
their joint responsibility. In January 1925, the government agreed a fixed capital
contribution, and permission was given to charge tolls for a period of 20 years. This resulted
in the Mersey Tunnel Act 1925, one of the provisions of which required the establishment of
the Mersey Tunnel Joint Committee as the statutory tunnel authority.

3.6

During the tunnel’s design and construction, various changes to the original plans meant
additional funding was needed, which the government refused to provide. Instead,
legislative changes saw the permitted tolling period extended first to 25 years, and then to
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40 years, before the Queensway Tunnel was opened to traffic in July 1934. Whilst the
intention had always been that the tolls would meet the operating costs and debt charges,
initial use was below expectations, and local rate payers had to subsidise the tunnel until
1946.

3.7

Demand eventually grew, such that by the late 1950s it was evident that a substantial
increase in capacity was required. Parliamentary powers were granted in 1965 for the
construction of the Kingsway Tunnel, but as a result of increased debt charges on borrowing
to finance construction costs and high inflation levels, the tunnels were making a loss by
1968. As the losses grew, government’s position remained that tolls should be increased,
and the debt should again be subsidised by local rate payers.

3.8

Kingsway Tunnel was opened to traffic in 1971, and in 1974 Merseyside County Council
became the statutory tunnels authority (to be replaced by the Merseyside Passenger
Transport Authority when the County Council was abolished in 1986). The associated powers
granted by the various Mersey Tunnel Acts were consolidated and revised under the County
of Merseyside Act 1980. This Act determined how the tunnels were operated and funded
and toll charges determined; any toll increases had to be approved by the Secretary of State.
Additionally, the original provision for tolling to end when the debt was paid off was
changed, such that tolls would remain on the basis that running costs would still be required.

3.9

Whilst toll revisions were permitted, the procedure was complex and costly, as operating
losses had to be incurred before tolls could be increased. These deficits were funded
through a levy on the local district councils, and between 1988 and 1992, £28 million was
borrowed to cover the operating losses.

3.10

Following a public inquiry in 1992, the tolls were increased to ensure the tunnels could be
financially self-sufficient. The rise in tolls, which was discounted below that permitted by the
Secretary of State in order to protect the local economy, resulted in the tunnels' finances
stabilising for the first time since 1968. Tolls remained at this level until 1999, when they
were again increased, by removing the discounts for cash payers, but partially retaining
them for prepaying Fast Tag users. This increase exhausted the existing statutory authority
regarding toll increases, all of which had all involved costly public inquiries.
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3.11

By 2001, maintenance costs were again escalating, and a new Bill sought to amend the
County of Merseyside Act 1980 to allow tolls to be directly linked to the retail price index,
with discretionary powers to provide discounts when necessary on social and economic
grounds. The Bill also gave Merseytravel power to use surplus toll income to fund projects in
the Local Transport Plan, to help to achieve social inclusion and increase access to
opportunity. In addition, regular toll increases would remove the delay between the need
for an increase and the increase actually taking effect, lessening the burden on local
authorities to meet debt charges and operating expenses. The County of Merseyside Act
1980 was duly amended by the Mersey Tunnels Act 2004, and is the current legislative
framework within which Merseytravel operates the Mersey Tunnels.
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Mersey Crossing Demand
Mersey Tunnel Throughput
4.1

The Mersey Tunnels are major thoroughfares, with over 27.5 million vehicles travelling
through them during 2018/19, at an average occupancy of 1.5 people per vehicleiv. The
Kingsway Tunnel carried 62% of the traffic - an average 47,000 vehicles a day (over 17 million
per year), and is the only one of the two able to take heavy goods vehicles. Traffic flows in
this tunnel have increased by 12.3% since 2011/12, with Queensway, traditionally used more
as a “local” tunnel, seeing an increase of 10.8% over the same period. Figure 1 shows the
number of toll paying vehicles through the tunnels since 2006/07 by type of payment.

Vehicles (m)

Vehicle Throughput by Payment Type
20
18
16
14
12
10
8
6
4
2
-

Cash

Fast Tag

Figure 1: Vehicle Throughput by Payment Type
4.2

The tunnels are important bus corridors for all cross river bus services, used by over 60 buses
an hour during the daytime, carrying on average 31.5 passengers (although this figure will
include those passengers getting on/off en-route), which further highlights the vital role the
tunnels play in ensuring the river is not a barrier to the effective movement of people and
goods.
Mersey Ferries

4.3

iv

The Mersey Ferries have served local residents for many centuries, providing vital
commuting and trade links between the Wirral and Liverpool City Centre. But the
development of the Merseyside rail network in the 1800s, and more crucially the tunnels
themselves, has led to an erosion of the long-standing local passenger market, and whilst a
commuter service continues to operate between Pier Head and Seacombe, the Mersey
Ferries are today primarily a leisure and tourist attraction. Whilst the decline in ferry

Aecom – Tunnel Customer Survey results (2015)
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commuter passengers has coincided with the increase in traffic through the Mersey Tunnels,
they still carried over 165,000 commuters across the river during 2018/19.
Silver Jubilee and Mersey Gateway Bridges
4.4

The Silver Jubilee Bridge was opened in 1961. Informally known as the Runcorn Bridge, it
was widened in the 1970s, after which it was given its official name in honour of the Queen's
Silver Jubilee in 1977. Over the years traffic levels grew to over 80,000 vehicles per day, well
in excess of its design capacity, putting the bridge and the resilience of the regional road
network under severe pressure.

4.5

A new crossing was deemed both vital and necessary, since better connectivity, more
consistent journey times and improved accessibility, combined with a much improved
physical urban environment would make Halton a better place to live, work and invest.

4.6

In 2017, the new Mersey Gateway Bridge was opened, providing a major strategic transport
route linking the Liverpool City Region, north Cheshire and the North West to the rest of the
country, reducing demand on the Silver Jubilee Bridge. Between October and November
2018, average daily traffic was 67,000 vehicles per day.

4.7

The Silver Jubilee Bridge closed for refurbishment at the time of the Mersey Gateway’s
opening, but will become a local traffic route and prioritised for buses, cyclists and
pedestrians. When it reopens, both bridges will be tolled via the Merseyflow9 tolling system.

4.8

Overall, the traffic modelling previously undertaken for the Mersey Gateway has forecast a
relatively low re-assignment to the new bridge from Mersey tunnel crossings (Kingsway,
Queensway and the rail tunnel). The impact will be much greater on the Silver Jubilee
Bridge, due to the introduction of tolling and other network capacity limitations, although
the precise impact will only become apparent once all the crossings are fully operational.
Rail Crossings

4.9

The Mersey Railway passenger rail tunnel opened in 1886. Today it is operated as part of the
Merseyrail Electrics Wirral Line linking Liverpool city centre with destinations on the Wirral
including New Brighton, West Kirby, Ellesmere Port and Chester, carrying over 31,000
passengers per dayv. This number is expected to increase following the introduction of new
rolling stock from 2019. The new trains will provide 60% increased passenger carrying
capacity, and enable journey times to be reduced by up to 10% through substantially
improved acceleration and braking, with patronage expected to double over the next 30
yearsvi, which may impact on tunnel usage.

4.10

The Runcorn Railway Bridge, completed in 1868, is served by train services from Liverpool to
Crewe, Birmingham and London Euston, with almost 100 passenger trains using the bridge
each day. Additionally, the bridge is also served by the new Halton Curve train services
between Liverpool and Chester/Wrexham.

v
vi

Merseyrail Cross River Passenger Counts Autumn 2018
Network Rail Long Term Planning Process: Regional Urban Market Study
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Network Resilience
4.11

Alternative routes to the two Mersey road tunnels are available; they are, however,
circuitous and inconvenient, requiring traffic to be directed towards the M56/M53
motorways and the Mersey Gateway Bridge, with a 40 mile diversion taking up to an hour.
Or alternatively, further afield to use the M6/M56/M53 - a 60 mile diversion. Clearly these
are not realistic alternatives for key services such as police or fire services, nor indeed local
bus services. These routes are at times extremely congested and are less direct; they are
therefore not seen as offering a viable alternative except during times of significant
disruption, for example due to emergency closure following accidents or other events in the
tunnels.

4.12

It is equally important to consider the impact on the tunnels, and the surrounding road
network, in the event of the closure of the Mersey Railway tunnel. In 2017, the Wirral Loop
Line closure presented an opportunity to undertake a full appraisal of the anticipated
increase in traffic volumes through both tunnels. A studyvii undertaken immediately before,
and during the first phase of the works, found that the closure of the rail tunnel did not have
any significant negative impact on the operation of either Queensway or Kingsway, or the
surrounding highway network. Whilst this may, in part, be attributed to the widespread
advance promotion of the rail tunnel closures and the effective alternate travel
arrangements, the report did highlight several opportunities to improve access/egress to the
tunnels which will be considered in more detail.

Future Demand
4.13

Tolling presents an immediate out-of-pocket expense for tunnel users, and has the potential
to affect travel behaviour – altering the volume of traffic, journey times, and ultimately even
the ability of certain users to use the tunnels. In understanding the longer term impacts of
the tolls, it is necessary to look at their impact on future demand, in light of such effects.

4.14

Research undertaken in 2015viii examined current and future travel demand for the tunnels
using the Liverpool City Region Transport Model (LCRTM). Overall, the economic value
gained is more than offset by the dis-benefits of increased travel time and vehicle operating
costs, and the study estimated a cost to the economy of up to £1bn over a 60 year period.
(The economic impact was calculated using DfT’s Transport User Benefit Analysis (TUBA)
programme and information from the LCRTM on trips between origins/destinations, and
changes in travel time, distance and tolls between origins/destinations to calculate the
monetised impact.)

4.15

The LCRTM has also analysed future year demand for the tunnels, in 2025, 2035 and 2050
for both the local and national forecastsix, during the morning and evening peak hours. It has
also forecast the impact on the highway and public transport networks in a scenario
whereby the tunnels are permanently closed by 2035.

vii

Mott MacDonald - Kingsway and Queensway Tunnel Exits/Entrances and Local Highway Network PreFeasibility Study (March 2017)
viii
Mott MacDonald – Mersey Tunnels Toll Impact Study (2015)
ix
Local forecast uses LCR datasets relating to future housing developments and the locations of future
employment; the National forecast uses DfT’s National Trip End Model (NTEM).
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4.16

Tables 1 and 2 show predicted hourly traffic flows for both tunnels, rounded to the nearest
250, in each direction. Wirral bound traffic through the Queensway Tunnel is shown as likely
to experience the highest rate of growth, with Liverpool bound traffic expected to increase
more through Kingsway:

4.17

Map 2 shows the pinch-points on the highway network that become near or over capacity by
2035 (in the am peak hour) if the tunnels were permanently closed, over and above those
which would become over capacity purely by traffic growth. The impact is particularly noted
on the M53 and M56, and there is re-routing of highway trips to use the Mersey Gateway
and Silver Jubilee bridges, which equates to around 20% of the total tunnel traffic. There is
an increase in rail trips using Merseyrail, although this is relatively modest. The remainder of
the tunnel traffic has redistributed; the destinations of these trips have changed such that
they no longer cross the Mersey. (It should be noted that if the tunnels were to be closed
there would inevitably be complementary measures to address the impacts which have not
been modelled, and as such these results present a ‘worst case’ impact of the closure of the
tunnels. However, the provision of these complementary measures would undoubtedly have
economic and environmental costs associated with them.)
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Map 2 - Predicted highway links over capacity by 2035
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Tunnel Operations
5.1

This section focuses on the safe operation of the Mersey Tunnels, considering the structural
aspects and operating systems currently in place. It recognises that the two tunnels are
completely different in terms of their age, build quality, customer experience and
importance within the network; they are therefore considered separately in terms of asset
condition, asset valuation, maintenance and classified vehicle usage and operation. It is likely
that, in establishing plans for the future, further distinctions between the tunnels could be
made.

Supporting Infrastructure
5.2

The tunnels themselves form part of a complex estate of approach roads, entry/exit points,
bridges and gantries (see Appendix 1), all of which are central to the efficient operation of
the tunnels. This also includes the Rendel Street branch of Queensway, which has been
closed to traffic since 1986 for road safety reasons, since the tunnel exits onto a blind bend.

Rendel Street, Birkenhead
5.3

The closure of Churchill Way Flyovers has caused significant congestion at the Old
Haymarket roundabout and surrounding areas. In view of their impending demolition, there
is an opportunity to remodel the approach routes and junctions with Old Haymarket and
Scotland Road, which would significantly improve traffic flow and journey times, whilst also
improving air quality in the city centre.

5.4

Consideration may need to be given to the feasibility (layout and cost) of a new exit point, to
ease traffic congestion in the city centre and prevent standing traffic in Queensway Tunnel.
However, the cost of a new tunnel branch is likely to be in the region of £250 to £350m, and
it is clear that in the short term this would be cost prohibitive, although remains a longer
term consideration.
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5.5

The location of the Wallasey Asset Management offices, and maintenance depot within the
Wallasey toll plaza building complex, brings its own significant challenges. The current
structures were designed and built in the 1960s and the whole complex is considered too
small for the volume of staff and traffic using the access service road. Short term solutions
have included reconfiguring on-site, and rerouting vehicles to minimise traffic and
pedestrian interaction, thereby improving safety.

5.6

It is fully acknowledged that given the very specific nature of the tunnels’ works facility, it
makes most sense that basic daily consumables are on-site, with a stores facility similar to
that which would exist on a large construction site. Longer term solutions will be required,
but a clear and robust business case to relocate the facilities will be necessary. Options
include retaining the office suite in its current location but other facilities such as the
workshops and garages could be relocated to minimise the vehicle and pedestrian interface.

Operational Assets
Ventilation
5.7

The tunnels’ ventilation system is continually monitored to ensure that the ambient air
temperature and conditions within the tunnels are maintained at the appropriate level for
customers passing through, and in an emergency to control smoke or disperse any
dangerous fumes.

Tunnel Ventilation - Variable Speed Drives
5.8

However, a significant aspect is that the ventilation system was designed to manage the
impact of traditionally fuelled vehicles. In considering the future traffic demands, there is a
need to reflect the potential impact of emerging technologies on the ventilation systems
with respect to fire safety e.g. fixed fire suppression system. An electric car, for example,
doesn’t discharge CO2 emissions but poses a substantial fire safety hazard, as does hydrogen
fuel, and as such there is a clear need to improve smoke and heat detection.
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Dewatering Pumping Systems
5.9

Dewatering is the process by where any water ingress into the tunnels is collected in sumps
and pumped out when the water in the sumps reach a predetermined level. All water
pumped out is metered and assessed to monitor water ingress volumes. The pumps in
Queensway discharge any water into the local sewage infrastructure. Kingsway Wallasey
portal and mid river pumping stations discharge water into the River Mersey with the
consent of the Environment Agency. Kingsway Liverpool portal pumps water into local
sewage infrastructure. Water discharged into the river is subject to periodic laboratory
checks to ensure it is suitable for river discharge.

5.10

Water ingress at the portals is from surface rainwater which is collected via porous grids in
the carriageways and directed to sumps where it is pumped out. Water also enters the
tunnels via longstanding water seepage which is directed to the mid river pumping stations.

5.11

Queensway has a problem with ground water which enters the system via the abandoned
Loop Heading. (It was abandoned during the construction of the tunnels due to significant
water entering the tunnel from the local rock.) Various attempts to reduce the volume of
water entering have been successful but the water still enters the system in a managed way.
The water cannot be used as it is contaminated by industrial users and leakage in sewage
systems, as a consequence of the original tunnel construction, and this water being diverted
between fractures in the rock. All pumping stations are subject to planned preventative
maintenance regimes to ensure they are available at all times.
Asset management Vehicle Fleet

5.12

Merseytravel has a fleet of around 50 vehicles as a combination of HGVs, vans, cars and
Tunnels Police vehicles. The fleet is diverse in nature with conventional diesel fuelled,
outright-owned vehicles forming the vast majority of the fleet due to requirements of the
24/7 operation. There are currently seven ultra-low emission vehicles (electric cars and vans)
in the fleet equating to 14% of the fleet, 3 owned with 4 acquired via local funding
agreements on a long term lease basis. It must be noted, however, that whilst diesel vehicles
do not always lend themselves to short start/stop journeys, and alternative fuels will be
considered in the future (electric, hybrid, hydrogen etc.), such technology is not yet of a
standard to guarantee that the vehicles would be fully available 24/7. Therefore whilst a full
zero-emission fleet is an aspiration, it is not considered feasible in the short term. The
Strategy needs to consider the organisation’s approach to fleet management including
procurement and maintenance, and to consider outsourcing either in whole or part.

Toll Collection Systems
5.13

The payment of tolls is required from tunnel users to support operations, maintenance and
infrastructure works. In considering what approach to toll collection would be the most
effective and efficient, it is necessary to look at both the current operation, and the
alternatives, in terms of the tolling process and the payment collection method.

5.14

At present, the tunnels operate using a barriered system. The toll payable is determined
according to the vehicle classification, and is paid on entry for vehicles traveling towards
Liverpool, and on exit when traveling to Wirral. The vast majority of tolls are paid using cash
or Fast Tag. There are a number of clear advantages to this barriered approach, not least that
income is collected at the time of passage, since the barrier will only rise upon payment of
the toll. This reduces the likelihood of non-payment significantly, and any enquiries or issues
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can be dealt with immediately.
5.15

In respect of traffic management, traffic is slowed down before entering the tunnel, which is
particularly pertinent in Kingsway since the tunnel is directly accessed via the M53. Without
barriers, vehicles would inevitably approach the tunnel entrance more quickly, potentially
creating congestion at the tunnel mouth; a clear safety hazard. Liverpool bound traffic can
easily be held back should an incident occur inside the tunnel. This regulated traffic flow also
assists with traffic management in Liverpool, since both exits join a busy city centre road
network. Any increased flow through the tunnel would result in standing traffic inside the
tunnel itself, which brings clear safety implications to the fore, and the barriers help to
mitigate this.

Kingsway Tunnel toll plaza
Alternative Tolling Methods
5.16

A viable alternative is one way tolling, with tunnel users being charged a toll in one direction
of travel only, again barrier operated to retain the advantages outlined above. The toll level
would clearly need to be doubled, with a presumption that most tunnel users will be making
a return journey, hence the need to only pay once. This brings with it a risk that there will be
a number of journeys that are only one way, with the toll in such cases therefore doubling.
As the toll level is currently determined according to the provisions of the Mersey Tunnels
Act 2004, there would be legislative implications which may require a Secretary of State
order to amend the Act.

5.17

Given the current layout and flow of Mersey Tunnels, it would make most sense to charge
vehicles travelling towards Liverpool, and allow free flow for traffic travelling towards Wirral.
There would be a faster release of vehicles from the tunnels on Wirral side, ensuring no
queuing in the tunnels, or queues projecting into Liverpool City Centre, and the reduced
amount of acceleration and deceleration would contribute to a reduction in vehicle
emissions. A reduction in equipment requirements would also produce capital cost savings
and reduced ongoing maintenance.
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5.18

Under open road tolling (ORT), there are no barriers to manage the traffic flow, and the toll
is captured via electronic toll collection gantries at entrances and exits, removing the need
for infrastructure and staff associated with toll collection from the plaza. The most common
form of toll collection under ORT is Automatic Number Plate Recognition (ANPR), a system
that uses optical character recognition on images to read the license plates on vehicles, with
payment possible via a number of different technologies. Such an approach would
undoubtedly see faster throughput of vehicles, and savings could be made through a
reduced budget for equipment maintenance, staff, and cash handling costs.

5.19

However, one of the major selling points of ORT is that users are able to drive through the
tolled area without having to slow down to pay the toll, which would have serious traffic
management implications for the Mersey Tunnels. It is conceivable that free flowing traffic
entering the tunnel may hit congestion, leading to standing traffic inside the tunnel, with
considerable safety and environmental implications. There are other disadvantages to ORT,
such as an inevitable increase in non-payment, which would then need to be addressed
through the introduction of fixed penalties. This would likely bring in an additional
administrative cost to manage and oversee both toll collection and issuing fixed penalties,
based on the experiences of other estuarial crossings managed in this way. As such,
penalties would need to be sufficiently punitive to cover this additional cost, and to cover
revenues lost through unpaid and unrecoverable penalties. On balance ORT is considered
unsuitable for the Mersey Tunnels.
Toll Collection

5.20

If, as is recommended, the barrier is retained, there are still a number of options available by
which the toll can be collected. The current methods are cash, Fast Tag and debit/credit
card, the latter being introduced in April 2019. Cash has historically been the most popular
payment method, despite the introduction of differential tolling in 1999 when Fast Tag users
were first offered a discount. As the level of discount has increased, so has the proportion of
payments made using Fast Tag, which now account for over half of all payments. Whilst in
part this is due to the discounted toll, it reflects the move towards a “cashless society”,
which was also the driver behind the introduction of card payment facilities.

5.21

The vacuum operated cash conveyancing system has been in place for many years, and with
an anticipated reduction of cash in the future, the removal of this would be a consideration
longer term. It is acknowledged that cash payment does have a number of benefits, not least
that the transactional cost of dealing with cash is low compared with card payments, but
the physical hardware and staffing costs of cash collection is disproportionately high and
removal of cash will undoubtedly bring significant savings.

5.22

Prepayment through Fast Tags is self-managed in the main through an online payment
system, linked to direct debit. It is by far the most efficient method of payment, increasing
vehicle throughput and reducing congestion. But the Tags are relatively expensive to procure
(around £7 per unit), and a review of technology could see Fast Tags phased out, and
replaced by a closed, account based, ANPR system to read vehicle registration numbers in
lane, but still linked to a system of pre-payment, given the potential impact on collection
rates and higher staffing/backroom cost associated with post-payment. That said, the
development of non-cash payments should always be encouraged, reducing reliance on
cash, bringing forward efficiencies where possible as cash payments reduce, and there is an
expectation that toll operations could be cash free by the mid-2020s.
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5.23

It is envisaged that ANPR could be introduced in the medium term, supplemented by
barriers which will continue to virtually eliminate the likelihood of non-payment, to regulate
traffic into the city centre and enable free flowing traffic into Wirral. As these tolling options
are considered, this would clearly be an ideal opportunity to review the structure and layout
of the toll plazas themselves. The current layout has remained unaltered for many years, and
indeed there are a number of elements which would not be replicated should the plaza be
redesigned.
Vehicle Classification

5.24

A further consideration is vehicle classification, in order to determine the level of toll
payable, currently a manual process; the deployment of ANPR would present an opportunity
to automate the process. Consideration could then be given to restricting certain types of
vehicles and to charge differential tolls linked to a vehicle’s emissions. Such an approach
would eliminate manual classification, thereby reducing staff costs. Additionally, through a
redesign of the plaza, larger vehicles would be able to use any lane, significantly reducing
congestion.
Future Payment Technology

5.25

Longer term, consideration needs to be given to multi modal payment technologies which
would ensure seamless transactional integration across all modes of transport. This could be
incorporated in the ongoing review of smart ticketing. There is also the potential to integrate
developments in technology to future tolling methods and pricing structures, such as
differential tolling for low/zero emission vehicles. This would also strengthen the alignment
of tunnel operations with wider aims to promote low carbon travel across the City Region. It
is suggested further study should be considered to identify the potential challenges and
opportunities from new and emerging fuel sources, to be reviewed at least every 4-5 years
with a view to re-assessing their management through the tunnels and implementing
restrictions if necessary.

Traffic Management and Byelaw Enforcement
5.26

Queensway is a single bore tunnel consisting of four lanes (two in each direction), which
carry up to 35,000 vehicles per day, and has a 30mph. speed limit. Vehicles over 3.5 tonnes
are prohibited from using the tunnel (except for buses and emergency services). Kingsway is
a twin tube/bore tunnel with two lanes in each tube, carries up to 60,000 vehicles per day,
approximately 4% of which are Large Goods Vehicles, and has a 40mph speed limit.

5.27

Each tunnel is individual in age, design, geographical location and in terms of its direct links
to the road networks. This brings substantially different operational challenges with regards
to the provision of planned and emergency traffic management which need carefully
consideration, incorporating the relevant risks associated with each location. As such, the
Strategy recognises these variations and considers the specific impacts and options for traffic
management across the Mersey Tunnels’ estate.
Byelaw Enforcement and Service Delivery

5.28

Mersey Tunnels Police Officers are appointed as Constables under Section 105 of the County
of Merseyside Act 1980 to police the tunnels, together with the approach roads and the
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marshalling areas of both tunnels. The Mersey Tunnels Byelaws are also governed by this
legislation, and are the “rules” under which the Police carry out their duties.
5.29

The primary operational objective of the Mersey Tunnels Police is the safe operation of the
tunnels, achieved through the enforcement of the byelaws and other relevant legislation.
This dedicated Policing service has established collaborative working relationships with other
Emergency Services across the Liverpool City Region and beyond, and provides a number of
traffic management services, which facilitate the free flow of vehicles on the Mersey Tunnels
road network and surrounding local/strategic road network (including the KRN), including:







Response and removal of breakdowns within the Mersey Tunnel estate.
Providing first line emergency response and incident management, including evacuation, fire safety, and medical first aid. Response times to incidents have meant that
officers are often the first on the scene saving lives as a result.
Monitoring the CCTV system across the wider transport estate 24 hours a day, removing the need for independent security presence and reducing the associated
costs.
Administration and governance of the CCTV network to comply with the Information
Commissioners Office and Surveillance Camera Commissioner codes of practice.
Supervising and monitoring information, intelligence and evidence; keeping records
in line with legislation, policies and guidance which enables effective law enforcement and the initiation of criminal justice proceedings.
Conducting the primary investigation of road related incidents within legislation, appropriate procedures and College of Policing guidance.

5.30

Traffic is managed via a dedicated Combined Control Centre (CCC) incorporating the Police
and Asset Management functions, bringing a range of efficiencies through a streamlined
reporting process through an integrated control centre operation.

5.31

It is recommended that the enforcement and traffic management role of the Mersey
Tunnels Police is maintained, since it is considered that the tunnels are at their safest by
having an in-house Police force. Whilst this approach has been in place for a number of
years, providing reassurance that tunnels are safe, law enforced and infringements are
prosecuted, occasional review of the arrangement will ensure it remains the most efficient
and optimal option for the safe operation of the tunnels.
Transporting Dangerous Goods and Hazardous Materials

5.32

As two major road tunnels under an estuary, the Mersey Tunnels pose a unique risk in
transporting dangerous goods and abnormal loads, which is regulated by the International
Carriage of Dangerous Goods by Road (ADR)x agreement, with some additional specific
operating restrictions relating to the escorting of some dangerous goods vehicles in
accordance with the Mersey Tunnels Byelaws. This means there is a requirement placed on
hauliers to declare any dangerous goods that are being conveyed irrespective of the
quantity.

5.33

It is the responsibility of hauliers to ensure that they adhere to the ADR regulations.
Accordingly, the driver of any vehicle conveying Hazardous Materials/Dangerous Goods
must make a declaration prior to entering the Tunnel. This self-declaration system works

x

As agreed by the United Nations Economic Commission for Europe.
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very well, and transfers the risk and liability of travel through the Tunnels to the hauliers; it is
recommended this process is continued. A full review of charging structures in relation to
escorting dangerous goods and recovering breakdowns is proposed, such that as a
minimum, operating costs are recovered.

Kingsway Tunnel Promenade Ventilation Shaft

Network Information Systems
5.34

Effective information and communication systems are important elements of the tunnels
operations, both for the customer and in terms of managing the efficient operation and
maintenance of the tunnels, which are currently controlled using Supervisory Control and
Data Acquisition (SCADA) software and a Combined Control Centre, the latter being
operational since 2015.

5.35

The importance of tunnel safety cannot be overstated. With over 400 CCTV cameras
including a sophisticated system within the Queensway safety refuges, there is now almost
full camera coverage of the Mersey Tunnels estate including the approach roads. However it
is recognised that CCTV cameras have a relatively short life span, with the technology quickly
becoming redundant or unserviceable, and need to be regularly assessed in terms of their
impact on security procedures and protocols. Additionally, the current ventilation control
system linked to SCADA needs to be automated, to maximise the efficiency of this critical
area of tunnels’ safety, especially with respect to controlling smoke or dispersing dangerous
fumes.

5.36

A wider review is required to evaluate the communication systems and services currently
provided, and consider what would enhance the customer offer. It is important that the
tunnels do not become “black holes” - the technology that is in operation on the open roads
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needs to also be available in the tunnels so that the motorists experience a seamless
transition. For example, consideration could be given to engaging with satnav providers to
develop a system that alerts drivers as they approach the tunnels, informing them of the
tolling regime and the height and weight restrictions. The deployment of “SOS” phones
could also be reviewed, as mobile telephone coverage within the tunnels improves.
5.37

Consideration should be also be given to developing methodologies and approaches to
delivering asset management services, and in particular record keeping and information to
assist in improving efficiencies and data sharing. For example, Building Information
Modelling (BIM - an intelligent 3D model-based process to more efficiently plan, design,
construct, and manage the tunnels buildings and infrastructure), along with improved
integrated document management and control and performance management dashboards,
would significantly enhance the operational efficiency of the tunnels.

5.38

There will also need to be greater emphasis around cyber security and penetration testing to
provide assurance around resilience and business continuity. Open architecture and
protocols are needed to ensure that there are no constraining factors such that full
connectivity is available, with systems future proofed wherever possible.

5.39

The City Region has aspirations to become the most digitally connected in the UK, leading to
transformational improvements in public service delivery, widespread productivity impacts
and economic growth across all sectors and a reduction in the digital divide within deprived
and isolated communities. The Mersey Tunnels will be central to the network, with fibre
optic cable passing through both tunnels ensuring City Region-wide connectivity.
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Asset Management
6.1

Queensway was designed (in principle) to last a minimum of 100 years, but due to its high
build quality, targeted maintenance and infrastructure improvements, it will almost certainly
exceed that; a life expectancy of 120 years is therefore anticipated which will signify it is fit
for purpose up to circa 2054 and beyond. Similarly, there is no reason why Kingsway, with
ongoing targeted maintenance and infrastructure investment since it opened, should not
attain the current bridges and tunnels structure design life criteria of 120 years plus, and still
be fit for purpose in 2090 and beyond.

6.2

Whatever the lifespan, their age is impacting on maintenance and infrastructure works. The
bridges in the Kingsway estate undergo Principal Bridge Inspections every six years to check
for any deterioration affecting structural stability. General inspections are completed every
three years, and robust maintenance and infrastructure works have extended the life
expectancy of both tunnels beyond their initial design life, despite the design capacity being
well below current levels of traffic. In addition, current design and safety standards are now
higher than when the tunnels were built. Design life expectation for Kingsway and
Queensway is therefore subject to ongoing inspection, testing and appropriate remedial
works and the following approach to maintenance is considered appropriate:

Obtain a clearer picture of the current condition of both tunnels
By undertaking major
principal inspections,
to BD53, of all
structural elements -to
include intrustive tests
where neccessaryidentified by gap
analysis and visual
inspection.

Recommend an Asset Renewal Percentage for forthcoming years
Establish the trigger point...

Based on short,
medium and long term ...at which the increasing
needs
cost of renewing and
Include actions during maintaining the asset
the 10-20 year period converges with the
which may extend the remaining useful lifespan
of each tunnel
durability of both
tunnels, and identify a The cost of remedial
capex delivery plan
works should never
exceed the ever
depreciating residual
value of the asset

Develop plans for
the future...
...as far as 50-60 years
hence
Continue to regularly
review
Consideration of a new
tunnel

Maintenance Operations
6.3

It is important that maintenance operations, improvements and repairs are carried out
during the established night time closure procedures when disruption will be at a minimum.
Day closures are rare and confined to emergencies. Currently, closures for maintenance are
one week in every three for each tube from 9pm to 6.30am, with adjustments as
appropriate to suit events e.g. evening football matches. Queensway closures require 28
days’ notice to be given (as required under the byelaws).
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6.4

The Strategy should consider a review of the tunnel closures, to provide the optimum
solution for maintenance and conducting capital works projects otherwise restricted during
daytimes. Realigning the shift times and workload of the maintenance teams, additional
closures and a review of their timing should be considered, ensuring works are undertaken
as efficiently as possible. This will enhance service delivery by allowing contractors improved
access to the tunnels, in order to complete works in a more timely fashion, reducing the
impact on tunnel users, and reducing project costs.

Asset Inventory and Management Plan
6.5

The Asset Register will need to be updated annually considering both appreciation and
depreciation of assets. All records, data and inventories will need a root and branch review
as at present they are neither user-friendly nor fully integrated. New technology such as 3D
modelling software and updates to SCADA and the Computerized Maintenance Management
Systems (CMMS) could assist this, although investment would be required for these tools.

6.6

The Asset Management plan is to be maintained and reviewed annually, and should be
informed by the Asset Register. It should also mirror the aspirations for the KRN Highway
infrastructure. Methods of communication and key messages should be established to
ensure a consistent approach. Using and developing the CMMS Mainsaver as the Asset
Register to record maintenance and to monitor and evidence costs will assist with budget
setting and will also feed in to the Capital Programme.

6.7

The Asset Management Plan will be long term and detailed enough to identify both the asset
condition and any capital maintenance investment required. To maximise the effectiveness
of this, Whole Lifecycle Planning is advocated, i.e. maintaining an asset from feasibility,
through construction, to disposal. This approach recognises that different assets have
different life expectancies; balancing the level of investment required to get the most use
out of each asset, set against the limits of available funding and the relative importance of
each asset, is a central tenet of good asset management.

Capital Investment
6.8

In terms of ensuring targeted maintenance to prolong the lifespan of the tunnels, condition
surveys have informed the capital programme and budget. This approach will continue,
subject to funding being available. The following examples of planned capital works for
2019/20 indicate the range of maintenance interventions required, whilst a full 10 year
indicative capital programme is shown in Appendix 2:
 Replacement of 50 year old electrical transformer and cables in Queensway
 Replacement transformers and High Voltage switches in three ventilation stations
 New lane control indicators and variable message signs to control traffic flow, controlled remotely from the centralised Combined Control Centre.
 Resurfacing of the Gorelink Carriageway
 Concrete repairs to numerous tunnels structures including overbridges, retaining
walls and sun visors
 Replacement of Jet fans in Kingsway
 Replacement of the Kingsway drainage pipework
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6.9

Going forward, in order to make contractors (including statutory undertakers) more
accountable, it is suggested that greater use is made of penalty costs for works over-running,
given the resulting impact of these works on tunnel reopening times and the wider impact
on the local economy. Monitoring and reviewing the impact of this will help to ensure
lessons are learned, which can then be built into future project planning so as to give a more
accurate overall project cost, and aid programme certainty in terms providing value for
money, and minimising risk.

Kingsway Tunnel Approach Road
Strategic Investment Fund
6.10

Capital investment priorities have substantially changed following the Devolution Deal
agreed with government in 2015. A significant fiscal element of the Deal was the creation of
a “Strategic Investment Fund” 10(SIF) that comprises consolidated multi-year transport
settlements and additional allocations of grant-based investment funds. The SIF is not ringfenced, allowing the City Region freedom to allocate funds to locally identified priorities. This
provides the City Region with capital funding to support the delivery of core priorities such
as the KRN, but also introduces a degree of competition across the Combined Authority’s
core thematic areas, and even within transport itself. This means investment in maintaining
the Mersey Tunnels will have to be justified, and demonstrate a clear strategic fit, deliver the
best outcomes for the City Region, and generally offer high value for money.

6.11

The tunnels’ maintenance capital programme has traditionally focused on a 10 year
timeframe, with a current spend profile of £7m/year and whilst not indicating that funding
was necessarily committed, it facilitated long-term planning. The aim will be to target a
detailed, costed Asset Management Plan up to the mid-2020s, and when funding
requirements exceed that provided through tolling, to follow the process set out in the SIF
Assurance Framework. Additionally, this will involve sourcing funding to undertake feasibility
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studies by way of developing the necessary business case, which is a revenue expense.
Whilst the inherent value of the tunnels as Combined Authority assets will itself add to the
business case, it must still be aligned to the Authority’s wider objectives and strategic
themes, such as improved connectivity and air quality, to ensure the strongest fit.
6.12

The Strategy advocates striking a balance with respect to maintenance investment. In
ensuring regular general maintenance is routinely undertaken, this will minimise the
likelihood of unplanned essential maintenance, but it will be necessary to ensure funds are
reserved for such circumstances. An Invest to Save principle should therefore be adopted,
such that maintenance of these vital assets is not compromised, whilst ensuring that
unplanned closures are minimised. To achieve this, external influences and impacts should
be identified, accompanied by a fundamental review of operating costs, to ensure that the
tunnels can continue to be central to the economic growth of the City Region. It should also
be noted that a large number of the tunnels’ buildings, including the ventilation shafts, are
Grade II listed, which attracts additional costs both in terms of maintenance and
refurbishment.

Commercial Considerations
6.13

The commercial aspects of the Mersey Tunnels, and their supporting infrastructure, have
perhaps not been exploited as much as they might. In recent years, commerciality across the
public sector has increased exponentially, primarily due to increasing fiscal pressures, with
local authorities exploring new ways of maximising income, in order to protect valuable
frontline services and ensure positive outcomes for local communities.

6.14

The iconic Mersey Tunnels are a unique and valuable asset in this regard, and have been the
location for filming a number of Hollywood blockbusters, major TV series, and TV adverts.
Charging for filming in and around the tunnels should be fully exploited as a means of
augmenting the grant paid by the Combined Authority for their maintenance and operation.
In exploring this aspect of the Strategy, it will be necessary to weigh up the options available,
such as a published schedule of rates, or charging on a case by case basis, depending on the
size and scale of filming.

6.15

Utility companies run services through the tunnels; at present gas and electricity services are
routed through the tunnels to connect Wirral and Liverpool. Historically, the arrangement
was to not charge another public body (typically Central Electricity Generating Board, British
Telecom etc.) for use of the tunnels but since many of these bodies have been privatised,
commercial charges are sought when possible for wayleaves and licences to fully exploit the
potential for financial returns financial resources as we take a more commercial approach. In
exploring this and other commercial opportunities, all potential revenue schemes (e.g.
mobile telecom and commercial radio operators, and indeed all advertising opportunities
across the estate,), will be fully exploited to maximise the financial resources available.
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The Impact of Automation
7.1

Road based transportation is at the cusp of significant and rapid technological change,
fundamentally impacting the relationship between driver, vehicle and network operator. The
ways in which the Mersey Tunnels are operated and maintained may also change with
automation and robotics both necessitating and contributing to providing a safer
environment for users and tunnels staff alike.

7.2

Set out below are a number areas, which whilst not necessarily exhaustive, are considered
likely to be of particular relevance over the next 30 years. In considering their impact, it will
be necessary to fully consider what such changes may mean for the safe operation of the
tunnels, and how they may influence established ways of working and future planning.

Automation (of driving functions)

•Ongoing changes in the underlying capabilities of vehicle operation mean that functions such as
automatic lane follow, adaptive cruise control and autonomous electric braking will change the
traditional relationship between driver, vehicle manufacturer and operator. Vehicles will
increasingly be under some form of automation which ultimately could result in fully
autonomous vehicles on our networks in both individual and shared usage.
Connectivity (of vehicles and infrastructure)

•The connectivity of vehicles to roadside infrastructure will allow data to be provided directly to
and from vehicles improving the quality and accuracy of travel information. Connectivity
between vehicles will allow for the sharing of real time, immediate traffic conditions and
incident data to help prevent accidents, and also facilitate vehicle platooning, which could
clearly impact on traffic management in the tunnels.
Robotics (undertaking of operational / maintenance tasks)

•The use of robotics within the transportation realm is currently limited but advances from
other sectors could reduce the need for human intervention in hazardous environments, and
could automate routine operational and maintenance tasks. Such technologies could also aid
the detection and reaction to incidents to improve tunnel safety. Increased automation of the
tunnels plant and equipment will also reduce energy consumption and increase the life
expectancy of the plant, which requires comprehensive maintenance given its age. This is
particularly so with the Queensway ventilation system.
Propulsion (of vehicles)

•The ongoing shift from oil derived fuels to electric, hydrogen and other fuel sources will
inevitably continue. Such changes will deliver air quality improvements at the point of use, but
will require changes to the planning for, and management of, major incidents, along with
improvements to smoke and heat detection. At present, hydrogen fuelled vehicles would not
be able to use the tunnels without a comprehensive risk assessment.
Aggregation (of transportation and other data)

•The collection, analysis and aggregation of data from traditional and (increasingly) crowd
sourced channels will provide an enhanced understanding of real time and predictive network
usage. Ultimately, the use of such data will allow for the maximisation of asset capability,
particularly in a connected environment, but will inevtiably bring more challenges with respect
to cyber security.
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Environment
Ambient Air Quality, Pollution and Climate Change
8.1

Air Pollution is one of the main threats to general health, and has the potential to cause the
substantial and avoidable burden of death and diseases to the people living and working in
the Liverpool City Region. The air quality inside and outside the Mersey Tunnels must meet a
set of standard concentration limitations for the primary air pollutantsxi, as set out in
Highways England’s Design Manual for Roads and Bridges. Mersey Tunnels pollution
monitoring threshold levels are set above these standard requirements. Our pollution
detectors constantly monitor vehicle emissions and trigger necessary forced ventilation
control to maintain air quality standards above the levels being experienced in the streets of
an urban city centre.

8.2

The Climate Change Act (2008) set a long-term legally binding framework for greenhouse gas
reduction in the UK. The Act requires the UK Government to reduce carbon dioxide and
other greenhouse gas emissions, and to reducing greenhouse gas emissions by at least 80%
of 1990 levels by 2050. Indeed a wider legal landscape also exists, spanning the UK, the EU
and globally, to address climate change. In 2017, carbon dioxide emissions from the
transport sector accounted for 34 per cent of all carbon dioxide emissionsxii and remains
similar to 1990 levels. Road transport is the most significant source, in particular passenger
cars, and is therefore a clear major contributor to climate change.

8.3

The Liverpool City Region Air Quality Action Plan will set out how the City Region will
achieve, and preferably, exceed EU directives in respect of atmospheric air quality to
improve health and quality of life, with the overall aim being to decouple worsening
atmospheric emissions from economic growth and rising prosperity. This will support the
creation of a zero carbon City Region by 2040. The impact of potential climate change needs
to be assessed to ascertain whether resilience measures to prevent operational difficulties
for the Mersey Tunnels will need to be put into place, and by when. At present, the tunnels
support air quality objectives by deploying low energy equipment (such as the LED lighting
solution in the recent Kingsway rewire) and innovative ways of reducing the tunnels’
environmental impact are continuously being sought.

Emission Management
8.4

xi
xii

Emission levels have fallen in general over the last two decades, as engine standards have
improved, but will inevitably start to increase with the growth in traffic. It is expected that
NOx levels – Nitrogen Oxides produced during the combustion of fuels and the worst
contributor to poor air quality - will continue to decrease up to 2030, with the anticipated
increase in the use of electric and dual powered vehicles. Further work will be required to
determine whether the current ventilation capability is sufficient in the future, and in the
case of the open exhaust chambers in Queensway Tunnel, whether more efficient fans
within a sealed system would be a more appropriate way to manage emissions and contain
particles for safe removal.

Nitrogen dioxide (NO2), particulate matter (PM10, PM2.5) and carbon monoxide (CO)
BEIS - 2017 UK Greenhouse Gas Emissions (Provisional Figures)
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8.5

Emissions of pollutants from within the Mersey Tunnels impact on the air quality in the
surrounding area and the various ventilation stacks. In time, it is envisaged that the Mersey
Tunnels will use new technology to control and reduce fan usage, via environmental
monitors, saving energy consumption and extending the life of the ventilation plant and
equipment. At present, a close loop control system is in operation in Queensway, which is
linked to environmental monitors, measuring equipment, and the SCADA system. This
ensures that the ventilation system is automatically controlled to ventilate the tunnel,
subject to demand.

8.6

Whilst the tunnels are managing emissions, and not directly creating them (for example
through a manufacturing process), the impact of heavy traffic build-up such as at Old
Haymarket during busy periods, does indirectly cause pollution, as do the “holding lanes” on
the Wirral. This is in addition to the acceleration required to maintain speed on the steep
inclines, causing excess deposition especially with high emission vehicles. As such, work will
continue to improve traffic flow within the city centre and the surrounding areas of the
tunnel infrastructure on both sides of the river, to mitigate this pollution.

8.7

Finally, a study undertaken in 2013xiii on air quality indicated “that the contribution of
emissions from the Mersey Tunnels’ ventilation shafts, to ambient pollution levels, was low at
all locations considered representative of relevant exposure.…. This indicated that the
contribution of emissions from the Mersey Tunnels ventilation shafts to ambient pollutant
concentrations was not likely to be significant at any receptor location”. Whilst this is clearly
very positive, continued work with local businesses, residents and communities on
measuring air quality in these areas will be required.

Flood Risk
8.8

The potential dangers of flooding along the Liverpool waterfront in the event of extreme
weather conditions occurring at the same time as the spring high tides and winds are
highlighted by the Environment Agency’s flood map of Liverpool waterfront, Map 3 below.
Both Liverpool Pier Head and the Queensway escape tunnel which exits at Morpeth Dock are
in Flood zone 3, which has a high flood probability factor with land assessed as having a 1 in
100 or greater annual probability of river flooding and a 1 in 200 chance of deluge from the
sea.

xiii

Dispersion Modelling of Emissions from the Mersey Tunnels – Resource and Environmental Consultants Ltd
(June 2013)
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Map 3: flood map of Liverpool waterfront

(source: Environment Agency)

8.10

A detailed study is recommended in order to establish the degree of risk posed from
inundation resulting from a tidal surge of the River Mersey during extreme weather
conditions. Georges Dock building on the Pier Head and all the ventilation stations, by
having direct access to the tunnel below, will be especially vulnerable. Such a study should
address the potential for inflow down shafts, access staircases and doors that would act as a
conduit for such a deluge, and calculate the likely volumes of saline river water that could
settle in the tunnel inverts below. Water ingress at the tunnel portals especially New Quay
exit (whose exit level is now critical in respect to its clearance above exceptional high tides
that occurred in 2016), will also be assessed.

8.11

Fundamentally, it is clearly of critical importance to continue to monitor for signs of water
ingress into the loop heading in Queensway, and to consider its control and management,
along with assessing the potential impacts from infilling of the surrounding docks/basins on
the tunnel approach roads, particularly as the Wirral and Liverpool Waters developments
progress.
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Strategy Delivery
9.1

A number of actions have been identified as central to the delivery of this Strategy. These
are outlined below, accompanied by a number of risks and blockages to delivery, which will
need to be considered as the detail for each action is determined. Appendix 3 sets out a
timeline for the delivery of the actions

Action

Risks and Blockages

Tunnels Asset Management Plan
1. Annual update of Asset Register
2. Maintain and update Asset
Management Plan annually












Operation of the tunnels
1. Review of closed exit (Rendel
Street)
2. Consider options for new exit(s)
3. Remodelling of OHM
4. Remodelling of Kings Square






Key Route Networks
1. Kingsway Tunnel Connectivity
project
2. assessment of tunnel capacity,
including the surrounding network, as part of the KRN






Plan for baseline condition not in place
Fail to identify significant pressures on the tunnels led by
population growth, tunnels user’s expectations, toll
policies, legislation, political pressure etc.
Future operation and maintenance of the tunnels assets
are not managed effectively
CapEx delivery plan is not developed
Short term needs only are developed
Review of the increasing cost of renewing and maintaining
the assets converge, with the review of the remaining
useful lifespan of each tunnel not undertaken.
Major principal inspections not undertaken to all
structural elements
Migration of essential services from road deck to invert
not undertaken
Failure of carriageway requires extensive investment
Tunnels Asset Register is not updated annually
Changes in traffic demand, user expectations, legislation
changes
Planning not in place to preserve level of service, funding
streams reduced, disruption for tunnel users
Close monitoring of demand and customer feedback not
undertaken, poor communications to users
Demolition of Borough Rd Flyover as part of
redevelopment of Birkenhead Town Centre

The Combined Authority does not invest in the KRN.
Invest for Growth initiative is abandoned
KRN investment on approach roads to tunnels, outside of
the tunnels footprint is not forthcoming and effects the
connectivity of the tunnels
The capacity of the two tunnels is constrained by the
capability of the connecting KRN network
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Tunnel Tolls
1. Assess practicality of One Way
Tolling (to include retention of
barrier)
2. Introduction of ANPR (for prepay and vehicle classification)
3. Removal of cash collection
4. Transactional Integration with
other modes of transport



Mersey Crossings Impacts
1. Assess impact of Mersey Gateway when SJB reopens
2. Impact of new rolling stock











Relocation of Asset Management
Offices and Internal Staff
workshops.
1. Reconfiguring current plaza layout, including rerouting vehicles
2. Consideration of longer term
solution, e.g. relocation of
workshops and garages
Tunnels Ventilation plant fire
response strategy
1. Installation of 24 No. new jet
fans in Queensway to
strengthen and improve the
ventilation system response in
the event of a fire
2. Improve smoke and heat detection in both tunnels
3. Assessment of the requirement
for Installation of sprinkler systems
Tunnels Dewatering Strategy
1. Ongoing planned preventative
maintenance regimes
2. Address water ingress in Loop
heading











Current toll equipment has a limited life expectancy of 5
years - investment decisions need to be made before
2021/22
The Mersey Tunnels Act may need to be changed to
accommodate a new tolling regime
Payment collection method needs to be reviewed. Is Fast
Tag suitable going forward?
Reduction in traffic levels (e.g. through flexible working
practices and fewer young people driving) impacting on
available revenues
The Mersey Gateway Bridge is now fully operational and
the impact on tunnel commuter numbers is insignificant.
The new Merseyrail rolling stock is expected to increase its
passenger numbers once it is operational due to increased
carrying capacity and reduced journey times - some tunnel
commuters may decide to use the train as opposed to
driving
The Silver Jubilee Bridge is due to reopen in 2019 and is
primarily for local traffic, bus, pedestrians and cycling. It
will be a tolled crossing
Spare land adjacent to Wallasey toll plaza has
contaminated spoil scattered across the site - site
remediation costs may make relocation too expensive
Current site and access road is too small for current
requirements

Current ventilation plant was installed to cope with
traditionally fuelled vehicles (petrol and diesel)
There is a need to reflect on the impact of emerging
technologies, such as an electric or hydrogen fuelled
vehicle causing a fire, on the ventilation strategy

Environmental laws on discharging into the River Mersey
are constrictive
Quantity of water pumped out of the tunnels needs to be
monitored to see if any increase in water penetration into
the tunnel structure
Loop heading water ingress needs to have a long term
strategy in place to stop water ingress
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Tunnels Bye law enforcement
1. Review/update Byelaws
2. Review future traffic enforcement – potential use of civilian
highway patrol (similar to Highways England patrol officers)
Network Information Systems
1. Ongoing assessment of CCTV in
terms of impact on security
protocols
2. Wider review of customer requirements e.g. wifi connectivity and satnav
3. Review of SOS phones
4. Deployment of BIM or similar
5. Improved cyber security



Works affecting the tunnels
availability
1. Review of planned tunnel closures
2. A review of sanctions for Works
over running
Capital Investments
1. Detailed, costed asset management plan up to 2020s
2. Funds always available for major unforeseen circumstances
3. Fundamental review of operating costs



A review of sanctions for Works over running which have
an impact on the tunnels availability and thus the wider
impact on the local economy needs to be undertaken



Funding from tolling is insufficient to cover managing,
operating and maintaining the tunnels; and debt
repayment
Additional funding from SIF is not approved impacting on
the Asset Management Plan
Long term planning for future Capital schemes not in place
Business case training not undertaken
Life expectancy of the tunnels reduced

Impact of Automation
1. Consider what such changes
may mean for the safe operation of the tunnels, and how
they may influence established
ways of working and future
planning





















Maintenance Investments
1. Routine Bridge Inspection (General & Principal)
2. All structural elements inspected to BD53
3. Consideration of a new tunnel







Byelaws become outdated and do not reflect current
operating practices
Use of Mersey Tunnels Police provides users with
reassurance that tunnels are safe, law enforced and
infringements are prosecuted
Lane control systems failure occurs
Asset Management record keeping is archaic and needs
investment
No single repository established for internal staff to access
records, drawings etc.
Systems are not future proofed and connectivity is
negatively impacted
Fibre optic cables for improving city region digital
connectivity are not installed in the tunnel inverts

Impact of the new technology and its Capital investment
required
An understanding of the new infrastructure funding
required for future vehicles with auto lane follow,
adaptive cruise control, autonomous braking, roadside
traffic data transfer etc.
Investment for real time closed loop control for tunnel
infrastructure plant needs to be planned
The ongoing shift to electric and hydrogen vehicles must
result in improvements in air quality
Maintenance investments not balanced leaving no funding
for major unforeseen events
Maintenance funding spent in uncontrolled manner
A major impact on maintenance funding is the upkeep of
listed buildings across the Mersey Tunnels estate. As
these assets age their upkeep costs will also increase
Invest to Save principle not actioned leading to
degradation of the assets
PESTEL analysis not undertaken
Page | 36

Commercial Considerations
1. All potential revenue schemes
to be fully exploited



Air quality, pollution and Climate
Change
1. maintaining or bettering standard concentration limitations
for primary air pollutants
2. Ongoing reduction of environmental impact (such as intro of
LED lighting)
3. Review of fans – consideration
of sealed system of containing
particles and reduction of usage
4. Assessment of flood risk



Fleet Maintenance and compliance
1. Wider review of CA’s approach
to fleet management including
procurement and maintenance
2. Consider outsourcing either in
whole or part














Commercial exploitation of assets missed (Films, TV
Shows, and Utilities Wayleaves etc.)
Income stream to augment CA maintenance funding not
realised
Reduction in Carbon Dioxide emissions do not conform to
the requirements of the Climate Change Act 2008
The LCRCA Air Quality Action Plan is not implemented
Opportunity to upgrade infrastructure equipment to low
energy equipment (e.g. LED lighting)
Review of effectiveness of current ventilation plant not
implemented
Improvements to Old Haymarket exit not implemented
leading to standing traffic in Queensway and thus
polluting the local atmosphere
Flood risks to New Quay exit, GDB and Morpeth Dock not
actioned leading to loss of essential services
Fleet is not maintained
Non-compliance with statutory regulations
Health and safety of vehicle users
Risk of ‘O’ licence being rescinded by Traffic Commissioner
resulting in inability to operate fleet vehicles

9.2

It is important to ensure that the Combined Authority invests wisely to secure maximum
value for money. An evidence based approach to monitoring and evaluation is therefore
central to decision making about where best to target public spending, demonstrating the
value for money and benefits which are generated by investment in the Mersey Tunnels, to
effectively deliver on the aims and objectives set out in this Strategy.

9.3

Ongoing usage of both tunnels, including payment method; journey times; traffic flow; and
air quality (within the tunnels and in the immediate vicinity) will continue, and appropriate
measures will be set as part of the Combined Authority’s Corporate Performance regime.

9.4

This analysis will be supported by the collection of qualitative evidence, through the
established Mersey Tunnels Customer Satisfaction tracker survey. First undertaken in 1993,
this regular survey provides an invaluable insight into tunnel usage and perceptions. The
qualitative information gathered will support numerical evaluation by verifying the trends
identified, filling any gaps where quantitative data is not applicable and providing context
where quantitative data does not give sufficient information on its own.
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Glossary
Liverpool2

A £400 million in-river container terminal, which will allow postPanamax vessels of up to 13,500 TEU to call at the Port of Liverpool

Mersey Waters

Enterprise Zones are part of the Government’s wider Industrial Strategy
to support businesses and enable local economic growth. Mersey
Waters Enterprise Zone (spanning both Liverpool Waters and Wirral
Waters) was amongst the first Zones launched in 2012.

Gorelink

The road linking the Wallasey Toll Plaza with the M53

Liverpool City Region
Transport Model

A multi-modal transport model comprising three modules - a link based
highway model; a public transport model; and a demand model. It
directly and indirectly tests a wide-range of policy interventions, being
responsive to both network and land use changes.

Fast Tag

An example of Dedicated Short Range Communications (DSRC) - a set of
technologies, protocols and standards designed for use in automotive
applications, most commonly for vehicle identification in electronic toll
collection systems, via a transponder carried by vehicles.

SCADA

Supervisory Control and Data Acquisition (SCADA) is a system of
software and hardware elements used to control industrial processes
locally and remotely, and directly interact with devices such as valves,
pumps, and motors, in order to maintain efficiency

BD53

This Highways England Standard describes the procedures to be carried
out for the inspection and recording of the reported condition of road
tunnels located within Motorways and other Trunk Roads.

CMMS

Computerized Maintenance Management Systems (CMMS) is a
software package that maintains a computer database of information
about maintenance operations. This information is intended to help
maintenance staff be more effective, and to help management make
informed decisions

Page | 38

APPENDIX 1 – Full Extent of Mersey Tunnels Estate
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APPENDIX 2 – Indicative Medium to Long Term Capital Investment 2019 - 2029
Scheme

2019/20

2020/21

New Scada System (Refuges and interfaces)

£250,000

£200,000

CCTV Works

£350,000

£500,000

2021/22

2022/23

2023/24

£1,500,000

£1,500,000

2024/25

2025/26

2026/27

2027/28

£250,000
£50,000

£200,000

Rewire Kingsway Tunnel
Tunnels Long Term Strategy
Wallasey Vehicle Compound

£50,000

£500,000
£750,000

Water Mist Feasibility

£250,000

£500,000

£200,000

£500,000

£100,000

£250,000

£1,150,000
£250,000
£500,000

£100,000
£1,000,000
£750,000

250,000
£3,000,000

£2,000,000

£300,000

£300,000

£3,000,000

£8,000,000
£250,000

£500,000

£1,000,000

£1,500,000

£500,000

£1,000,000
£2,750,000
£70,000

£750,000

£2,000,000

500,000
£1,000,000

£2,000,000

£3,500,000

£2,000,000

£1,000,000

£2,000,000

£250,000

£5,750,000
£70,000

£25,000

£25,000

Renew Traffic management/Lane Control
Systems

£100,000

£100,000
£750,000

£500,000

£500,000

£200,000
292,000

£500,000
£500,000

£500,000

£500,000

Remodel Queensway Toll Plaza
£125,000

£250,000

£500,000

£2,500,000
£1,200,000
£3,792,000

£3,000,000
£250,000

75,000

£250,000

£500,000
£3,000,000

£500,000

250,000

£500,000

£2,000,000
£500,000

Kingsway – Highway Resurfacing
Queensway Tunnel - renew fixed fire fighting
systems
Replace Sump Pump Drainage pipework
System Queensway Tunnel

£200,000

300,000

Kingsway Renew waterprooof membrane
above tunnel roof
New Toll Collection System Kingsway and
Queensway

Kingsway Retaining Walls & Overbridges

£100,000

£200,000

£500,000

Renew Kingsway Tunnel Wall Cladding

Rewire Queensway Tunnel (Interventions)

£100,000

£100,000

Kingsway Renew Jet fans

Queensway Jet Fan installation
KW Vent Fan Refurbishment programme

£50,000

£1,800,000

Queensway Loop Heading Water Ingress

Liverpool Waters Kingsway Asset Protection

£100,000

£500,000

Taylor Street Roof repairs

Renew Radio Network (managed service)

£100,000

£100,000
£100,000

Renew Kingsway drains pipework

Remodel Kingsway Toll Plaza (Demolition of
Elevated control room)
Replace Sump Pump Drainage pipework
System Kingsway Tunnel & new service shaft

£4,300,000

£165,000

Queensway Tunnel Cladding

Kingsway Refurbishment of Tunnel Entrances
(Concrete repairs & painting walls roof and
sun visors)

£800,000

£200,000

£100,000
£300,000

Totals

£100,000

£165,000

Telman ESN Upgrade
Queensway Carriageway Soffit Repairs

2028/29

£250,000

£500,000

£1,000,000

£7,500,000
£500,000

£1,375,000

£3,000,000

£3,575,000
£1,250,000

£1,000,000

£1,000,000

£2,000,000
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Queensway/Birkenhead Flyover Maintenance
Works
Resurface M53 Approach Bidston Moss Flyover
Asset Management Office Refurbishment
KW Vent station interior refurbishment programme
QW Woodside HV switch renewals
QW Transformer Renewals
Lift Renewals

£150,000

£250,000

£100,000

£1,200,000
£150,000
£100,000

£250,000

£250,000
£500,000

£750,000

£250,000

£250,000

£250,000

£1,750,000

£75,000

£100,000

£100,000

£100,000

£100,000

£100,000

£100,000

£100,000

£900,000

£100,000

£100,000

£150,000

£150,000

£150,000

£150,000

£150,000

£100,000

£100,000

£100,000

£1,250,000

£100,000

£150,000

£250,000

£250,000

£350,000

£1,100,000

£100,000

£100,000

£100,000

£545,000

£75,000

£100,000

£100,000

£150,000

£600,000

£600,000

£550,000

£500,000

£150,000

£250,000
£1,200,000

£500,000
£500,000

£500,000

£250,000

£500,000

£350,000

£3,000,000

£400,000
£250,000

Renwal of Dewatering pumps
GDB Transformer room Fire suppression

£500,000

£500,000

£5,000,000

£500,000

£1,250,000
£400,000

£8,327,000

£100,000.00
£8,150,000

£100,000.00
£9,550,000

£5,900,000
£15,000

£15,000

Wallasey Depot Workshops machinery

£2,650,000
£4,000,000

£250,000

Automated Vehicles Infrastructure

Totals

£250,000

£75,000

Queensway Highway Surfacing Works
New Quay and Sidney Street Shaft Repairs

£1,640,000

£50,000

£70,000

Kingsway Transformers and HV switch renewal
ICT Network renewals

£850,000

£500,000

£500,000

UPS Renewals
Queensway Portals Cross Drains Repair

£250,000

£240,000

£500,000

Police Vehicles (TBC)

£250,000

£240,000

Bridge Infrastructure Works

£1,950,000
£150,000

£250,000

Inspections and Assessments

£750,000
£750,000

£640,000

Vehicle Replacement Programme

£250,000

£200,000
£9,100,000

£9,615,000

£8,650,000

£8,000,000

£8,900,000

£7,350,000

£7,050,000

£84,692,000
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APPENDIX 3 – Delivery Plan (Timeline)

Actions
Tunnels Asset
Management
Plan



Operation of
the tunnels



Key Route
Networks







Short Term
<5 years
Annual updating of Asset Register
Maintain and update
Asset Management
Plan annually
Remodelling Old Hay- 
market

Kingsway Tunnel Connectivity project
Assessment of tunnel
capacity, as part of the
KRN
Assess practicality of

One Way Tolling (to include retention of barrier)


Tunnel Tolls



Mersey
Crossings
Impacts



Assess impact of Mer- 
sey Gateway when SJB
reopens

Relocation of
Offices and
Internal Staff
workshops



Reconfiguring current
plaza layout, including
rerouting vehicles



Tunnels
Ventilation
plant fire
response
strategy



Installation of 24 No.
Jet fans in Queensway
to strengthen and improve the ventilation
system response in
the event of a fire



Tunnels
Dewatering
Strategy



Ongoing planned pre- 
ventative maintenance
regimes

Tunnels
Bye law
enforcement



Review/update
Byelaws





Medium Term
5 – 15 years

Long Term
>15 years

Review of closed exit
Consider options for
new exit(s)

Introduction of ANPR
(for prepay and vehicle classification)
Alternative payment
mechanisms in place
Impact of new rolling
stock



Transactional Integration with other modes
of transport

Consideration of
longer term solution,
e.g. relocation of
workshops and garages
Improve smoke and
heat detection in both
tunnels
Assessment of the requirement for Installation of sprinkler systems
Address water ingress
in Loop heading

Review future traffic
enforcement
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Network
Information
Systems






Works affecting
the tunnels
availability



Capital
Investments







Impact of
Automation



Maintenance
Investments




Commercial
Considerations



Air quality,
pollution and





Fleet
Maintenance



Ongoing assessment
of CCTV in terms of
impact on security
protocols
Wider review of customer requirements
e.g. wifi connectivity
and satnav
Deployment of BIM or
similar
Review of planned
tunnel closures
A review of sanctions
for Works over running
Detailed, costs asset

management plan up
to 2020s

Funds always available
for major unforeseen
circumstances


Wider review of CA’s

approach to fleet
management including
procurement and
maintenance,

Improved cyber security



Consideration of a
new tunnel

Fundamental review
of operating costs
Carriageway/highway
maintenance and renewals
How automation influences established
ways of working and
future planning

Routine Bridge Inspection (General & Principal)
All structural elements
inspected to BD53
All potential revenue
schemes to be fully exploited
maintaining or better- 
ing standard concen
tration limitations for
primary air pollutants
Ongoing reduction of
environmental impact




Climate Change
Review of fans – consideration of sealed
system of containing
particles and reduction of usage
Assessment of flood
risk
Consider outsourcing
either in whole or
part.
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https://www.liverpoolcityregion-ca.gov.uk/wp-content/uploads/Liverpool_devolution_deal-DEVO.pdf
8

Mersey Tunnel Byelaws
https://www.merseytravel.gov.uk/tunnels/Documents/byelaws.pdf
9

Merseyflow
https://www.merseyflow.co.uk/
10

Liverpool City Region Strategic Investment Fund
https://www.liverpoolcityregion-ca.gov.uk/governance/policy-documents/#strategic-investment-fund
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