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8.7.2

8.7.3

8.7.4

Capital Cost Estimates

For the CITI extended route, we have used the same unit cost rates for a guided bus-based
solution as used previously in order to provide high level capital costs (it is assumed that guided
would be used in order to help minimise third party land-take). The unit cost rates have been
amended to take account of the significant capital costs of providing the bridge structure over
the Musgrave Channel. This is detailed in Appendix B and summarised in Table 8.11 below.
For completeness, the cost of extending a LRT scheme is also shown. It should be noted that
the costs outlined in Table 8.11 are the ‘additional’ costs associated with the extension.

Table 8.11: Outturn capital costs for CITI extended route

Out-turn Final Capital

Technology Option capital costs  Optimism bias Cost
Estimate

Option 1D: Guided BRT

running on-street (using £43.7m £19.2m £62.9m
BRT vehicles)

Option 3C: Light Rail £97.6m £58.3m £155.9m

It can be seen that the capital costs of extending the route beyond Titanic Quarter and into
Belfast City Airport / Tillysburn are significant. The main reason for this is the need to provide
a bridge across the Musgrave Channel which is estimated to cost approximately £39.24million
(including 44% optimism bias). It should be noted that these cost estimates do not include any
additional vehicle purchase costs.

It should also be noted that although the unit cost rates include for a percentage of land costs, in
reality the costs of purchasing land from Bombardier Aerospace and Belfast City Airport and
including demolition of any buildings (and commercial compensation) is likely to be significant.

Forecast Demand

A high level review of the potential patronage associated with the extension of the CITI rapid
transit scheme beyond Titanic Quarter to Belfast City Airport has been based on modelling
work using the Belfast Transportation Model. The initial tests for the extended scheme
(assuming BRT as the preferred option) demonstrates that the forecast patronage levels do not
change significantly — there is only an increase of approximately 5% of passengers in the peak
hour period on the service in 2015. The increase is even less in 2025.

An assessment was undertaken on the comparative journey times from Belfast city centre to
Belfast City Airport between the extended CITI rapid transit scheme and the alternative bus/rail
options in 2025. In both cases, the journey time for the CITI rapid transit scheme is greater than
the journey times for the airport shuttle bus service along the Sydenham Bypass and the rail
service along the Belfast-Bangor line, as these alternatives represent more direct routes.

Economic Appraisal Results

A detailed economic appraisal has not been carried out for the extension of the CITI rapid
transit scheme between Titanic Quarter and Belfast City Airport / Tillysburn. However the
following comments have been made:
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8.7.5

For the Light Rail Option — due to the fact that the Net Present Value of Benefits (NPV) for
the core CITI route (light rail) is negative and the Benefit Cost Ratio is less than 1.0, it is
unlikely that the additional significant investment costs (£155.9million) involved in
extending the system to Belfast City Airport / Tillysburn will be justified in economic terms
particularly given the low ridership levels. It is also likely that the annual operating costs
for the core route will also increase significantly with an additional 3.6km of route on which
to operate. This doesn’t include any costs associated with the operation of the swing bridge
across the Musgrave Channel or the costs involved in obtaining third party land.

For the Bus-Based Options — the NPV for the core CITI route (bus-based options) is
strongly positive and the BCR is greater than 2.0. However, the significant additional
investment costs for extending the system to Belfast City Airport / Tillysburn (£62.9million)
compared to the forecast patronage could negatively impact on the economic viability of the
system and return a negative NPV.

Conclusion — CITI extension to City Airport/ Tillysburn

As a result of the high level review into the CITI extension to Belfast City Airport / Tillysburn,
it was recommended that the proposed alignment (as shown in BMTP / draft BMAP) is not
taken forward at this time. However it is recommended that the following issues continue to be
considered by the Department in this regard:

Consultation should be undertaken with the major land owners within the Harbour Estate to
determine their existing and future transport needs and future integration with Belfast city
centre and Titanic Quarter. This should include (but is not restricted to) Belfast Harbour
Commissioners, Belfast City Airport, Titanic Quarter Limited, Bombardier Aerospace,
Harland & Wolff and the occupants of the Holywood Exchange site (lkea, B&Q,
Sainsburys); and

Alternative options for the extension of the rapid transit network into the Harbour Estate (at
the appropriate time) should be explored which maximises the use of the existing highway
infrastructure and minimises disruption to major commercial and industrial operations
within the Harbour Estate. This could include the use of Sydenham Road, Airport Road or
Sydenham Bypass.
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8.8

CITI Conclusion

The capital costs for the construction of the BRT and LRT rapid transit options along the core
section of the CITI route between Belfast city centre and Titanic Quarter are based on unit cost
rates per length of route taken from the ‘Affordable Mass Transit Guidance’. Including
optimism bias (as guided by WebTAG), it is estimated that an LRT scheme could cost in the
region of £91.84million (including vehicle purchase costs) and a bus-based rapid transit scheme
between £5.19million and £8.79million depending on whether the section through Titanic
Quarter is guided and whether the system uses specialised BRT vehicles or standard Metro-style
buses.

Operational cost estimates for a bus-based scheme were also developed based on assumptions
around service frequency, fleet size, fuel costs & consumption, maintenance costs, vehicle costs
and driver costs. The annual operating costs for a bus-based rapid transit scheme was estimated
to be approximately £326k per year, compared to approximately £359k for the cost of operating
a Metro bus service along the same (albeit slightly longer) route.

Operational cost estimates for a LRT scheme were developed based on a simple unit cost rate
per vehicle km taken from the Affordable Mass Transit Guidance multiplied by the total vehicle
kms runs. The cost for Midland Metro was used as a proxy as this reflects the operating cost of
the shortest system which information is available for and has a total track length of 20km
(compared to approximately 5km in Belfast). The annual operating cost for a LRT system was
estimated to be approximately £1.27million per year.

The operational assessment of the CITI rapid transit options have been carried out using the
Belfast Transportation Model and are directly based on the level of trip generation outlined in
the Titanic Quarter Transport Masterplan (produced by RPS Consulting Engineers). The
outcomes suggest that the CITI rapid transit scheme will generate a healthy level of patronage
of approximately 1,279 passengers in the AM peak hour for a bus-based scheme and
approximately 1,464 passengers for a LRT scheme. This totals approximately 2.7million and
3.1million passengers a year for the BRT and LRT scheme options respectively.

The proposed service levels for the rapid transit service have been set where possible to meet
forecast demand and to provide users with a high level of service. It is assumed that a service
frequency of 5 minutes in the weekday peak hour (12 vehicles an hour) would be required in
2015. Both a BRT and a LRT service would be able to provide this level of demand within the
acceptable vehicle occupancy threshold of 75%. It was considered that the vehicle occupancy
threshold of 75% for a single or double deck standard bus would be reached at 2015 and
overcrowding could start to occur. If demand increases beyond these levels it is thought that
BRT would be a more flexible and lower cost option when increasing services if required.

The economic appraisal of the CITI rapid transit options have been carried out using WebTAG
guidance and they are assessed against a “Do-Minimum” scenario of a Metro bus service. The
appraisal demonstrated that the economic performance of the bus-based options were much
stronger than the light rail option. The NPVs of both bus-based options (guided and non-
guided) are strongly positive and the BCRs are between 3.0 and 4.4. Using standard buses
rather than specialised BRT vehicles increases this BCR to 7.8.

The significant investment and operating costs associated with the light rail option outweighs
the benefits obtained resulting in a negative NPV and a BCR of less than 1.0 (0.4).
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A high-level review and sensitivity analysis was also carried out for an extension of the route
southwards through the city centre to Queens University and Belfast City Hospital. The results
demonstrated that the route would generate extra demand for the route (an approximate increase
of 32%). However, this demand is contingent on achieving a high level of segregation and
priority for the rapid transit service in order to provide a high level of reliability for the service
and quick journey times. Achieving this level of segregation without significantly affecting
congestion levels for general road traffic will be difficult and further consultations would be
required with Roads Service / Translink to explore this further.

As a result of the high level review into the CITI extension to Belfast City Airport / Tillysburn,
it was recommended that the proposed alignment (as shown in BMTP / draft BMAP) is not
taken forward at this time. However it is recommended that further consultation is undertaken
with key stakeholders and major land owners to identify possible alternatives routes at the
appropriate time.
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