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1.0 Introduction
1.1 General Overview
At the location of the projected site, a preliminary site investigation was conducted to assess potential limitations for the proposed Victoria Station. The site is located between the Marriot Hotel and soon to be demolished Civic Centre, directly accessing the promenade. It is an easily accessible and central location, facing towards the beach. The area is split between grassed and concreted ground, including some trees on the land. Without the correct equipment a contamination report cannot be fully completed, however research for previous uses of the land can be conducted as an estimation.

1.2 Proposed Victoria Station
The planned building will include an ice cream parlour, restaurant and manager’s apartment including an outdoor sitting area, terrace and children’s play area. It will be south facing with sea and beach views. It is a busy location, especially during the summer seasons. The Victoria Station building will take an authentic aesthetic to it, incorporating iron piping to bring a traditional station appearance, like the previous Swansea Victoria Station based in this area. The building will have an approximate gross internal area of 450 metres squared, spread across three floors. 

1.3 History of the Project
The original Victoria Station is where the LC2 is located today. The area down the promenade was previously a train track, leading to the station. The station was opened in 1867 and closed in 1964, later being demolished. The incorporation of Swansea’s history is a great aspect to the project as it can encourage tourism and education of the area. 

2.0 Current Site 
2.1 [image: ]Location 
The location of the site is between the Civic Centre and Marriot Hotel Swansea, based at the front of the promenade facing south towards the bay. The plot of land is 100m X 50m when it was measured during the preliminary investigation. The location of the proposed site is off Oystermouth Road, following on to Dunvant Place, with car parks surrounding as well as a pedestrian path directly to the plot.
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Image 1 – Google Maps

2.2 Inspection 
[image: ][image: ]During the preliminary site inspection, multiple drains were identified. Building over existing drains and sewerage may cause damage to surrounding buildings, or even a health and safety hazard so must consult specialists to deal with the situation as it may also affect the foundations when building. Approved document H will need to be regarded during the planning to comply with the building regulations.  Image 2&3 – Personal Pictures


At the proposed site there are also multiple trees with deeply imbedded roots. These will also need to be carefully removed, however keeping as many trees as possible to keep as much greenery as possible. According to The Arboricultural Association “If the building work proposed requires planning consent, all trees which could potentially be affected by the development (including those off-site) should be assessed by an arboricultural consultant in accordance with British Standard BS5837:2012 Trees in relation to design, demolition and construction – Recommendations, and details of this submitted to the Local Planning Authority with the planning application.”. While the majority of the trees following the original foot path pose to be an issue with building, they will need to be removed. However, other greenery may be planted to replace the removed trees. 


2.3 Surrounding Areas and Use 
Surrounding the projected site, there are a vast amount of residential flats down and around the promenade. There are also multiple bars, restaurants and cafes in this area which may be affected by the building process, especially the neighbouring Mariot Hotel. Noise and material transport may cause an issue to the surroundings so day time work would need to be essential, along with a ‘just in time’ method of delivery to avoid a visual disturbance also. This may also become a busy area due to the refurbishment of the Civic Centre, which also neighbours the site in near future. 
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2.4 Access 
The Victoria Station site is in easy access to roads leading to the motorway for deliveries. It is accessible from a main road and directly to the car park. It is also easily accessible for pedestrians in the area by foot. The carpark is also a pinnacle point of access for drivers to be able to reach the ice cream parlour. 

3.0 Site History
[image: Related image]The site was previously used as a railway. “Historically, this picturesque route along the bay has been well travelled, and at one time, as recently as the 1960s, there existed a tram-road operating on rails from as early as 1807, making it the world's first passenger railway.” The area was also now for its shipment of Iron and Oyster fishing, which was quickly wiped out.
Image 4 – Pinterest

4.0 Setting of the Project 
4.1 Weather and Soil
Swansea is known for its wet and rainy weather. The proposed building will be facing the strong winds and wet weather, so it must be able to sustain the conditions. It must be extremely waterproof, able to withstand rust and also ineffective to salty conditions by the sea. The soil on site must have the correct tests conducted to check for any possible contamination. As the area has historical knowledge of high metal usage, as well are pre-war usage and bomb target for the Germans in WWII. It is to also assess the density, water content, shear strength, depth of top soil and rock underneath the surface to be able to hold the structure in place. Page 3

5.0 Health and Safety
             5.1 Pedestrians
The pedestrians in the area are a key issue for health and safety during the building operation. As the sits is so close to the promenade, a large amount of people will be walking past each day and night. The correct health and safety precautions must be taken to ensure that everyone on and of site are safe. As the promenade is a public path it cannot be blocked off, however fencing must be placed around the construction to make sure no one can walk in to danger, or get involved in any accidents. Appropriate signage must also be placed around the site, acting as a warning for trespassers and the general public or could be an incident for court. All site staff must have correct training, equipment and PPE while on site and must how to deal with a pedestrian incident if one was to happen, as well with working at height with the risk of items falling. 

5.2 Risk Assessment 
The law requires all who work on site must be protected at all times, as well as members of the public. There are multiple legal requirements which must be followed. A general assessment must be carried out to assess the risks which employees may be vulnerable to and must be recorded. Specific assessments must also be carried out, according to the HSE “certain regulations require risk assessments for specific hazards and state in more detail what is required. These include: work at height; hazardous substance (COSHH); manual handling; noise; vibration and lead.” This will all be applicable for the site proposed. 
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6.0 Photographs of the Proposed Site
[image: ]
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Image 5&6&7 – Personal Pictures
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Image 8&9&10 – Personal Pictures
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7.0 Conclusion 
To conclude the preliminary site investigation, it is clear that many aspects still need to be further investigated. For the build of the ice cream parlour, restaurant and manager’s apartment, a further soil investigation must be completed to understand the ground which will be built on, however does pose as a minimal risk to any health and interfering with construction. 
A sewerage consultant must take an examination of the foul and water drainage, due to any potential damage and links with the surrounding buildings and public areas. There was previously issues with the sewerage in Swansea Bay in the past as it was being disposed in the beach and sea. This issue must be avoided in the present and future. 
The wall south of the site must also be further investigated to test for strength. From the photographs (image 7) it is seen that the wall is approximately 7 metres tall, integrating in to steps on to the beach. This could possibly be damaged during the process so will need to be protected and also have foundations deep enough to hold the structure compared to the wall. 

8.0 Recommendations 
1. Carry out an in-depth soil test. Testing for any potential contamination or anything which may interfere with the proposed development.
2.  Assess weather conditions and salt within the air, as well as sea spray and the damage it may cause for the future erected building. 
3. A drainage survey must be taken place, including CCTV to check for any potential blockages or damage to the existing pipes. 
4. Complete an in-depth investigations of any other possible issues which could arise during the building process, ensuring The Mariott Hotel discloses any issues which could pose a problem before, during and after the erection. Also a detailed account of specific previous land uses. 
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1.0 Introduction
1.1 Purpose of the Investigation
This detailed site investigation is to complete the issues which were unsolved in the preliminary site investigation, such as the thorough soil test, assessing potential weather damage which may occur as well as the potential contamination from the previous industrial which used to be in the area. The investigation will also assess where bore holes will need to be dug out to evaluate the land being built upon and further soil investigations. 

1.2 What Has Been Carried Out?
After the preliminary site investigation, instructions were given to complete further investigations. A successful drainage survey was taken for the foul and water drainage within the proximity of the proposed site, as well as leading to the surrounding buildings and flats. The pipes can withstand alterations for the new Victoria Station building, as well as being clear from any previous damage and blockages. The specifics of the CCTV drainage survey can be found in the detailed investigation report. 
As per the recommendations from the preliminary site investigation, the Marriot Hotel has been contacted for information which may affect the project during construction. We have found that there is an electricity mains unit in the Marriot Hotel car park. This must be avoided during construction to ensure no incident occurs involving the electrical lines of the hotel, as it may result in power cuts and other disturbances. 
[image: ][image: ]




Image 2 – Project Picture
Image 1 – Personal Picture


2.0 Soil Investigation 
2.1 Potential Soil Contaminants
Previous from the preliminary site investigation, it was discovered that there was an industrial estate in the area of the proposed Victoria Station, as well as definite contamination. This arises a new issue of other potential dangerous contaminants which could be found within the soil. The soil must be tested for toxic chemicals which may cause human health or the surrounding areas if disturbed, as well as substances which could damage any substructure in the ground. The main cause of soil contamination is due to manmade substances, which then mix with the natural pollutants in the soil. The substances are usually improperly disposed of from industrial activities and waste. Which is understandable from the previous industrial estate in this area. The most common waste products from industrial surplus contamination are lead, copper, aromatic hydrocarbons, cement and pesticides. Page 1

2.2 Site of Special Concern
[image: ]Due to the circumstances of the soil at the site, it must be given special care to prevent further contamination and spreading of the pollutants. As it is known that the given site has industrial history, the remediation will be an expensive process. With further research, it is known that the specific purpose of the factory was for the production of canisters. This will result in hydrocarbon contamination from the gas, possibly asbestos from the demolished buildings. The hydrocarbons from the factory would have easily been able to dissolve in to the ground, however, due to weathering, will be less dangerous than a ‘fresh’ hydrocarbon. Although the substances would have weakened over the years it is still a carcinogen and can be a threat to human health. The image from the 1916 shows the old map over the site and the buildings surrounding the present site. Image 3 – Old Maps


6.1 Hydrocarbon Contamination
To be able to complete the remediation process, the specification of the hydrocarbon must be to knowledge to choose a suitable technique, which will bring a large expense. As the substance is most likely to be a Polycyclic Aromatic Compound (PAH), it will remain persistent in the environment. According to Churn Gold, “Due to the diversity of TPH compounds a range of remediation technologies may be applicable. If an ex-situ approach can be applied then the most common solution is ex-situ bioremediation, However there may be instances where other techniques may be considered such as soil washing or thermal desorption”. 
To treat the contaminated soil it is important to be able to keep the public safe from the potential health threatening vapour. Rather than completing the ex-situ bioremediation process, the in-situ bioremediation process would be a preferable option, also reducing the expense of the remediation, however may take longer to decontaminate. Nutrients and oxygen will be pumped in to wells dug in to the ground, also including phosphorus and nitrogen which will increase the micro-organisms in the soil, keeping it healthy. This will a careful process, as completing the action too close to the promenade may result in the nutrients travelling in to the ground water and later in to the ocean. The image below is outlining where the wells would preferably need to be dug to inject the substances in to the soil. Page 2

[image: ]2.4 Location of Injection WellsImage 4 – Google Maps

Borehole = Blue 				Injection Well = Red
[image: bioventing.jpg]The injections of the nutrients and other substances will be carried out like the image shown. 	It shows the detail of the wells and depth of the process. The location of the wells will need to be fenced off from the public, as well as signage to warn off trespassers and the potential risks the process is carrying. As the old factory was located at the present Marriot Hotel, it is likely that the area had already had a soil contamination test and remediation around that area, but it is vital to ensure the new building is safe and the correct materials are being used in the soil and ensuring complete safety. Image 5 – Bioremediation

2.5 Boreholes
On the diagram is also markings for bore holes which will be dug out previous to the injection of nutrients to test the soil and ground for strength, faults and water content. Light cable percussive boreholes can be dug to take a deep enough sample as the foundations will be of 10m to be stable, due to the height of the wall holding up the ground above the beach. The boreholes will be 70mm in diameter digging down to 12 metres to take a relevant and to take enough soil to assess. This process is vital to carry out before construction works as it can prevent added costs and delays and to eliminate as many possible issues before starting to build. The ground investigations must comply with BS5930 and issued permits to sample the soil and rock. The 70mm sample size is with accordance with standards and laboratory testing must comply with BS1377. Page 3

3.0 Weather 
3.1 Salt and Rain
[image: Image result for salt damage to buildings]In Swansea, it is known for the wet and windy weather all year round, especially closer to the beach. With the wind and sea spray, the salt within the water can damage the buildings on the sea front resulting in rust and erosion. The salt water will be able to be absorbed and enter brick and mortar of the Victoria Station, which will absorb more water and could result in damp in the walls or roof. To increase the water permeability, a well built and watertight structure must be erected.  The capillary porosity must be relatively small to prevent water molecules getting in. A pore blocker can be used to decrease this, mixed within the concrete. A smaller and fine aggregate should be used as well as a lower water content, which also decreases the size of the pores. 
The image shows an example of salt damage to a building, which needs to be avoided in the future for Victoria Station, which needs to be prevented now. The salt in this building has made its way through the porous brick causing erosion, crumbling and visual ageing. As it will not be possible to keep the building away from salty rain water, the materials must be chosen carefully to avoid this from happening. Image 6– COMSOL


3.2 Wind
The position of Victoria Station means that there is going to be a large amount of strong wind. The building must be able to withstand the weather conditions. The building won’t need to withstand weather as extreme as hurricanes, but with winds occasionally reaching up to 100mph on a bad day, the building must be able to survive this. As the building is not a high rise there is not as much risk from wind, however the three storey building must be strong, especially due to the shape as only one side of the building is built up multiple levels, which pressure from wind can also separate and cause cracks to form. 

4.0 Conclusion

The land which the Victoria Station is proposed to be built upon was subject to a detailed site investigation. This was to ensure the building would be complying with environmental conditions and potential contamination. Former land uses were identified to have a greater knowledge and understanding of the previous uses, which had also given an insight in to contamination which is on-site. A preliminary site investigation was conducted prior to this report assessing the site, surroundings and details which needed to be researched in to with greater knowledge, providing this report. After remediation of the contaminated land, the construction of the Victoria Station – Ice Cream Parlour and Restaurant, will be able to be built. The laboratory test results of the borehole samples can be found on the finished report, which does not express any issues in the ground to continue to build. Page 4



5.0 Recommendations
Reflecting on the findings found above, the location of the Victoria station building should go ahead with construction. However should be subject to the following recommendations:
1. Completing the in-situ bioremediation process to remediate the contaminated land from the past canister factory and railway line.
2. Implementation of the correct and effective materials to prevent salt and water damage.
3. After accepted permission from the local authorities, the removal of all trees on the given site to prepare for the first stages of construction.
4. Level all land on the site to prepare a flat ground level to prepare for installing the foundations. 
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1.0 [image: ]Foundations and Substructure

From the diagram drawn on AutoCAD, it shows the detail of the planned foundations of the Victoria Station – Ice Cream Parlour and Restaurant.  The foundations will be driven pile foundations, cylindrical and pre-cast concrete. This is the better option for the ground and the conditions of the site. The piles will be 300mm diameter and 10m in length in to the ground to support the building as there is a high, approximately 7m wall holding the ground up on the promenade. This will also increase the bearing capacity and strength. (Blue print of the drawings is found on the paper report). 

2.0 Intersections 
2.1 Exterior Wall[image: ]
Within the substructure drawing is the intersection of the exterior cavity wall planned for the building. The exterior wall is created with a brick work, with a damp proof course just above ground level. There is then an air gap followed by the cavity insulation on the internal block work which can be plaster skimmed in the required areas of the building. There is also a stainless steel tie bar in the cavity of the wall. This is to allow any moisture which may get in the wall to drip down, preventing damp to occur. (Blue print of the drawings is found on the paper report). Page 1

2.2 [image: ]Window 
The rear of the parlour will have two 5m double glazed glass sliding window. This is to allow an opening to the outdoors during the summer months. It will be made up of two sliding windows and two fixed panels on the both ends. The frame will be of aluminium, tying in to the metal Victorian theme as well as incorporating modern features. (Blue print of the drawings is found on the paper report).

2.3 [image: ]Door
There will be two doors located at the rear and front of the building, allowing an entrance from the car park and the promenade. The doors will be double glazed glass, matching the windows around the building, as well as an aluminium frame. The door will be an automatic sliding door, another modern feature of the building. (Blue print of the drawings is found on the paper report).



Page 2

3.0 Roof Weathering and Structure
[image: ]
The roof of the building will be of Welsh slate, incorporating a traditional welsh feature. The diagram shows the multiple features labelled which would need to be included during the construction of the roof. A Victorian steel detail is also included on the diagram below the gutter and fascia board, showing another traditional feature similar to the Victorian train stations. (Blue print of the drawings is found on the paper report).



4.0 Roof Abutments between Exterior Walls of First Floor 

[image: ]

















The roof abutment flashings are installed to prevent rainwater and moisture getting in to the wall and roof covering, creating a water tight joint. The lead sheet lap joint sits between the wall and the slate, while the lead sheet soaker sits underneath the slate, allowing the water to drip off and on to the slate below. (Blue print of the drawings is found on the paper report).Page 3






Safe Site Set-Up

As planning permission is accepted and planning is underway, a safe site set-up must be established. Traffic to the site must be sign posted, with safe entry and exits, avoiding the public walk ways and safe for staff on site. The site must also protect the public. Preventing public access, warning signs and fences. These must also be large enough to keep out small children as it is a family area. 

Materials on the site must be appropriately organised and stored, and waste must be correctly managed. By storing the materials suitably, prevents hazards for staff and confusion when they need to be installed. Waste, also organised, should be separated and removed from the site also preventing danger to safety, an unworkable atmosphere and keeping the surrounding environment clean. 

Staff welfare is an extremely important aspect while working on site. As the law states that there must be access to fresh water and toilet facilities, these all must be provided. Cabins must be installed with toilets, hand washing facilities and showers. As well as a kitchen and eating area for workers to take their breaks. Lockers should too be available to keep staff belongings safe and providing a suitable working environment.

While onsite, a multiple members of staff should be first aid trained. This increases the safety of workers and creates a safer environment. As the construction industry is one of the most dangerous industries to work in, it is important that there is a person who has the ability to respond to an issue or injury before an ambulance attends if necessary. 

The administration of the site will be an important aspect of the site set up. The administration provides the legality of the project, invoices and purchase orders. Usually this will be managed by the project manager or quantity surveyor in a cabin also on site. 

Guidelines should be set onsite, with correct training given to staff working in a particular environment. For example, working at a height. Staff should have the correct training when working on scaffolding or ladders, and ensuring that it is correctly set up for the reason it is needed. Staff on site should also be prepared for HSE visits, working to their rules and regulations and ensuring it complies with the law. 

There is complicated, dangerous machinery and plant onsite during construction projects. Such as, cranes, for placing the roof structure on to the building as the structure for Victoria Station will be prefabricated to allow more space onsite. There would also be mobile elevating work platforms, to allow for easier overhead working, as well as dumper trucks for rubbish and delivering materials.

The most important characteristic of the construction site is the staff’s safety and public’s safety during the project. If a member of the public, or even staff, is injured it could be subject to taking the construction company to court, resulting in fines or even prison depending on the severity of the injury, or death. Organisation and protection should be key on a construction site, with strict PPE and guidelines which the site has in place to prevent issues and to make the job easier. 
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Proposed Restaurant, Ice Cream Parlour and Manager’s 

Apartment – Swansea foreshore.
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