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Four decades of effort, collaboration, and tenacity passed between the first proposals for what is now the Elizabeth Line.
The Elizabeth Line was inaugurated on May 24, 2022, over the years, the project has suffered numerous setbacks, delays, and ended up exceeding billions over budget.                The new line runs through London for more than 100 kilometres, it would increase London's rail capacity by 10 percent from 200 to 280 million passenger trips per year, the line serve 40 stations, including 10 new stations.
The line run from Reading to Heathrow in the west to Shenfield to Abbey Wood in the east, providing a direct route through central London, it directly connect Heathrow the busiest airport in Europe with London's commercial heart, Oxford Street, and the commercial hubs of the City of London and Canary Wharf, It will continue to play its role as Europe's leading financial and commercial centre.
The Elizabeth line has been designed to deliver a high quality of service, with train running every 2-3 minutes during peak times, and a range of costumers services, such a Wi-Fi and real time information.
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The rail line was known as Crossrail, was officially renamed by the Department for Transport in February 2016 , as The Elizabeth Line in honour of the Queen Elizabeth II  in recognition of her 60 years on the throne.
The Elizabeth line is the biggest construction project in Europe to date the most significant change to London’s transport network for a generation, inaugurated on Tuesday 24 May 2022.
The line includes nine new stations in the tunnel section of the track, five portals and five intermediate shafts, as well as a tenth new station at Abbey Wood, could connect major cities such as London, Manchester, Birmingham, Glasgow and Edinburgh. The line can offer a direct route between these cities, cutting down on  travel for commuters. 
Innovation and sustainability have been part of the Project from the beginning, the Building Research Establishmen Environmental Assessment Methodology (BREEAM) and Civil Engineering Environmental Quality (CEEQUAL) rating systems are used to confirm the long-term performance of all project components.
Large-scale projects like the Elisabeth line cover a wide scope and require many resources.
In fact, the Project management body of knowledge (PMBOX) suggest ten knowledge areas that are critical to effective project management; each area includes important information that is useful to project managers, these are:
1. Integration: this area is like an umbrella that covers and unites all parts to shape the project management process and thus determine the results.
2. Scope: determines project limits and requirements.
3. Time: is related to organizing time to define the completion time of the project by dividing it into phases that have a time scale, and Gantt charts are often used to manage time by creating visual schedules.
4. Cost: is an important part that requires effective planning; incorrect estimation of money can cause delays or failure.
5. Quality: determines the quality of the deliverables of the project.
6. Human resource: is responsible for finding competent people for the project and assigning them to the right roles.
7. Communication: Keeps stakeholders and the project team updated on the project, throughout the project. Communication is essential.
8. Risk: manages and prevents anticipated risks during project implementation.
9. Procurement: determines product quality and project success.
10. Stakeholder: it is an individual, group, or organization that has an impact on the outcome of a project, it is important to find the right people to support the project.
This paper addresses 5 of knowledge area:
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The project budget was initially established at a budget of £15.9 billion, an expenditure that would be covered by the government and London businesses, with a projected completion date of 2018 (Crossrail, 2022).
During implementation, the project suffered budget cuts, which were later increased, causing the project to end up a billions over budget.
The project is publicly funded, with a 60% contribution from the British government and 40% from TfL.  Department for Transport (DfT) and Transport for London (TfL) stay committed to the implementation of the entire project, within the increased budget of £18.1 billion and projected completion date was pushed back to 2019.
In 2013, the budget was revised again to £ 14.8 billion and the completion date was pushed back o 2021, later revised in 2017 to £ 17.6 billion and ending with a final budget of £ 18.7 billion and completion date pushed back to late 2022.
Moreover, London’s business direct beneficiary of the new rail line such Heathrow, City of London, and the Canary Wharf Group, made its economic contribution by agreeing to be taxed with a special levy.
Additional funding was needed to complete the project: 825 million were invested to fund the Crossrail program and another 390 million was provided to Network Rail.
A funding program made the project possible, where London business and the passengers who ultimately use the line contribute two-thirds of the costs.
The giant drills were hi- tech factory built in Germany costing 10 million pounds each, were driven by workers who helped dig and build concrete tunnels with pinpoint accuracy.
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Throughout the implementation of the project and the planning of who would pay for a project, they planned to finish the work in only 13 years, seemingly few for a project of this magnitude.
Development and planning dating back to 1974, a bill was submitted to the UK parliament in 2005 and received royal assent in 2008 as the Crossrail Act 2008, this Act of Parliament granted the powers required to construct the line and authorised the Secretary of State to appoint Crossrail Ltd. As the project’s undertaker.
It would take 16 years for the Crossrail Act to receive royal assent and construction to begin, construction began in May 2009 on the Crossrail station at Canary Wharf.
Politics had an immediate impact on the project, with the election of the UK's first coalition government since World War II, consisting of the Conservative Party and the Liberal Democrats, radically altering the way the government spent money. In October 2010, as a result of the Comprehensive Spending Review, the budget was reduced by £1 billion, causing a delay in project implementation and pushing back the opening date (Railway Technology, 2022).
In May 2015, the eastern branch of the Elizabeth line was launched between Liverpool Street and Shenfield, two years later new trains between Liverpool Street and Shenfield entered service.
West London services between Paddington and Heathrow began operating as TfL Rail in 2018, replacing the existing Heathrow Connect service and becoming part of the Great Western internal suburban service.
[bookmark: _Hlk120620552]In 2019 Service between Paddington and Reading begins.
Construction was halted by the COVID-19 pandemic in 2020, work was suspended to avoid covid spreads, which caused new delays to the project.
Queen Elizabeth II formally opens the line on 18 may 2022, the Elizabeth Line services will begin on Tuesday, 24 May 2022.
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Crossrail from the beginning of the project implemented a campaign called "target zero" which was at the core of the health and safety management system to which all partners adhered; the campaign had 3 main principles:
1. everyone had to go home unharmed
2. that the damage could have been predictable
3. that teamwork was critical to archiving the outcome.
Moreover, the company hired a group of experts with experience in specific issues, who would give feedback every six months to the engineers on the feasibility and optimization of the project. The assessment named “The Performance Assurance Framework” was a detailed performance measurement framework driven by collaboration and associated knowledge.
This framework includes six main implementation characteristics: Commercial, Health and safety, Quality (including technical compliance),Environment, Community relations, and Social sustainability.
In addition, a sustainability strategy has underpinned this project since 2009, when the project began in Canary Whorf, this strategy was aimed at achieving improvements from economic to environmental and social sustainability, considering the objectives of the sponsors It established seven sustainability themes like the sustainability impact of materials (Crossrail Learning Legacy, 2016).
The 99.7% of 8 million tons of excavated material has been reused to develop reserves, wetlands, agricultural and industrial land, and to create recreational structures. 
The construction of the 42km-long tunnel has etched a loss of biodiversity, during the project efforts were made to turn this loss into a gain through initiatives the most important is the reserve Wallese Islad in Essex which to date Has emerged as one of the top sites for migratory birds(Crossrail, n.d.).
Crossrail estimates that the line could be carbon neutral in as little as a decade, the C02 emissions as a result of the construction stage are 1.7 million tons, to give an idea the carbon import per person per year is 10 tons, therefore construction is equivalent to the C02 emissions of 170,000 people (Crossrail Learning Legacy, n.d.).
However, the reduction of cars and the replacement of diesel trains after the opening of the line will automatically lead to a reduction in CO2 emissions.
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There are several risks that a large project such as the Elizabeth line can entail in a city as huge and trafficked as London, these successfully addressed.
Initially the risks were to be given to the contractors called design- delivery method, however, Crossrail discarded the proposal because this could have brought increased costs due to uncertainties (Pollalis, Lappas and Taylor, 2019).
The health and safety challenges that arose during the design and implementation of the project were different, TfL and Crossrail used an integrated approach to managing and reviewing critical risks, as well as regular forums for joint dialogue, risk reporting, and risk escalation.
Safety is Crossrail's number one value, during the feasibility stage of the project process, geotechnical hazards were identified and consequently the problems that would lead with them (Black, 2017).
To cope with the Covid 19 safe work practices were established to minimize damage. During the final phase of the project there was difficulty in complying and maintaining safety measures, such as during driver training where it is difficult to maintain a safe distance. In 2022 Crossrail confirmed that distance learning and classroom/simulator facilities were used to support vital officer training. (Matters, n.d.)
During the project, Efforts have also been made to reduce the carbon footprint by minimizing the energy consumption of the operating railway, the energy incorporated into construction products, and the energy used during construction.
Construction noise was one of the challenges they faced during the project the construction’s noise had a big impact on the residents of the interesting areas.
The potential climate impact was the key consideration for them from the very beginning, the need to design the railroad from future climate impacts, they looked ahead by designing with the environmental agency what the flood levels would be in the year 2100 if there is what is known one in one  thousand-year adverse weather event and if London's defences failed they have provided a truly catastrophic scenario, after assessing what the flood levels would be, they started to design Crossrail so that, as far as possible, it would be passively protected from those flood levels, and passive protection simply means things like floodwalls and keeping the track bed high so that, simply put, rain can't get into the tunnel.
Groundwater represented one of the biggest hazards, taken into consideration from the outset considering the long-term effects that water would have on the work, Stepney green aroused more effort because the interchanges penetrated the Lambeth Group deposits where the soil reported aquiferous sand units (Black, 2017).
Initially, to cope with the problem, it was planned to install drainage wells to reduce the water level under the excavation, but later it was realized that this was not sufficient and, at the suggestion of a contractor, it was decided to supplement surface drying with in-tunnel depressurization area of active excavation (Harris et al, 2015).
Among the major risks found during the project:
1.	Aggressive soils and groundwater
2.	Mixed front condition, includes variable strata such as the Lambeth Group, round     
          instability given groundwater.
3.	Abrasive ground, especially in the Chalk and in the dense layers of Thanet Sand.
4.	Unexploded ordnance
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The stakeholders are any person or group with an interest in the project who affects the business directly or indirectly. It is critical for a business to consider the perspectives of all stakeholders when establishing the project aims and objectives because it begins to create bridging social capital for the community.
However, when it comes to mega projects managers and stakeholders are hesitant to adopt a new strategy, they prefer approved methods to avoid risk.
The projects for the Elizabeth line began in 2001, the project was established a few years later under an agreement between TfL and the Department of Transportation, in December 2008 the project organization Crossrail Limited was created as a subsidiary of TfL.
Crossrail is sponsored by the Mayor of London through Transport for London and the Secretary of State through Department for Transport.
In addition,there has been input from organizations that will directly benefit from the project, businesses early on saw economic benefits that came with greater connectivity such as reduced time, agreeing to be taxed more to make it happen, such as Heathrow, London overground, City of London and the Canary Wharf Group, Network Rail, e Berkeley Home and a contribution from developers working on regeneration projects in London through a special levy (Dickie, 2022).
                                                                                                                                                                                                
Part of the money was brought in via a special tax applied only to London businesses, the Crossrail Business Rate Supplement.
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[bookmark: _Toc120615945][bookmark: _Toc121174879][bookmark: _Toc121175001]This was a well-structured and planned project that was able, even with delays, to address all problems, including unpredictable ones such as covid 19, it has been the biggest project that UK never ever seen.
The Elisabeth line is more than just the physical railway, the line provides significant change to the city of London and the United Kingdom, unlocking environmental and economic benefits. 
Overall, the Elizabeth Line is a major investment in London’s transport network that has the potential to improve the city’s public transport system.
Upon completion of construction, it is expected to reduce travel time, relieve traffic congestion and increase public transport capacity, it also help to reduce overcrowding on existing rail lines.
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