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[bookmark: _Toc39085694]Introduction
This document sets out the individual work that was completed for the group project module.  The group consisted of 5 members who all worked on different sections of the work with the intention of combining the work prior to submitting.  However, a global pandemic was declared due to the Covid-19 virus which led to restrictions being placed on the population.  Some members of the group were key front-line workers and found themselves in a position where they were working extra hours as part of the government’s and local authorities’ response to the virus outbreak.  This led to some members of the group being granted extensions of their work.  The knock-on effect of this was that some elements of the project was not developed by them prior to the others needing to submit their work.  This led to some elements not being possible to complete and assumptions being made in other areas.
The contribution to the group project is as follows
· Location of the site and existing infrastructure
· Sequence of work
· Site Layout
· Construction Method
· Method statement and risk assessments
· Generic Risk assessments
· COSHH assessments
· Site Safety Plan
· Service Drawings
[bookmark: _Toc39085695]Chosen Project
The project chosen was the construction of a residential building on Plot E9 within the SA1 Development with the following requirements:
· The top two floors will be for accommodation
· Rooms preferred to be 'en-suite'
· The ground floor will be multi-function (shops)
It was required to consider how to maximise rental income from these units and to provide proper access for users and deliveries.


[bookmark: _Toc39085696]Location
[bookmark: _Toc39085697]The site
The plot is situated within the SA1 Waterfront development. The Waterfront development is the marketing name for the development taking place on the northern part of the dock. The whole development is a brownfield site due to its links with Swansea industrial history. The plot E9 is situated to the south of the Prince of Wales dock and has an area of 8725.137m2.  The ground all around the dock has a high potential to contain contaminants such as hydrocarbons and arsenic. There is also a risk that there could be unexploded ordinance left after world war 2. It is for this reason that it is advised to complete a suite of ground testing to determine the level of contamination if present. Any contamination would need to be rectified before the construction commences. With the site being located close to a dock, it is highly likely that there will be a high-water table level within the boundary of the plot. This will need to be considered during the design of the foundation and during the construction of any elements below ground level. Photos of the plot as it currently sits can be seen in photo 1 to 4 below.
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[bookmark: _Toc39085698]Existing infrastructure
The site is located just off A483 (Fabian way), which is a major link from the center of Swansea and the M4 motorway. This provides good access to the SA1 Waterfront Development and is currently used by numerous contractors. The route to the E9 plot is slightly different to most of the other contractors. The access to this plot would be via Langdon Road using the McDonald junction as the access point. This will mean that there will be no extra construction traffic being generated on the main junction into the development. However, the proposed route to the site does pass two car dealerships who regularly off load cars on the road, blocking one lane of the carriageway and there is also a driving test center close by. If a large volume of deliveries is expected over a short space of time, then it would be beneficial to communicate with the dealerships to help reduce the impact of these deliveries. The access to the site can be seen in figure 1.

[image: ]
Figure 1 Site Access Route
The infrastructure surrounding the plot is close to completion and offers good access to the plot when the construction phase starts. There is a road that has been constructed that links Langdon Road to plot E9.  It is assumed that this road will be available during the construction of the residential building as well as being the main access into the plot during the building’s life. 

The footpath between the road and plot E9 has several utilities and ducts already installed.  Looking at the drawings of phase 6 of this development works it is clear to see that the footpath contains water, gas, HV cables, LV cables, BT, NTL, and CCTV ducts.  The ducts all have spurs off into the plot ready for future connection works.  The location of these spurs will need to be confirmed before the final design can be completed.  Records of services installed by other contractors can be seen in appendix 1.  Previous contractors have also installed foul and storm drainage system that feeds plot E9.  This will be the point of connection for the wastewater discharge and the design will need to link up with these two separate systems.  Invert levels of the pipe are shown on the drawings but will need to be verified before the drainage system design can be completed.  Drawings showing the location of the foul and storm drainage can be seen in appendix 2 and 3, respectively.

Plot E9 is a large plot within the SA1 Development.  With the large area and existing infrastructure, it is possible to utilise these for the site setup.  Within this plot it is possible to set up cabins for the contractors and connect to the existing services.  This will mean that there will be no requirement for large generators for the office with will in turn reduce noise pollution in the area.  Utilising the existing drainage systems will eradicate the need for any storage tanks for foul waste.  This in turn will mean that there will be no requirement to have them emptied, which is a positive step in reduce the carbon footprint for this construction. 
The roof would be a reinforced concrete slab covered in a flat roofing system
[bookmark: _Toc535605795]

[bookmark: _Toc39085699]Sequence of works
The construction method chosen for this project was a traditional build with some modern technologies, utilising streel frame to form the main skeleton of the building.  It was felt that this method would enable a degree of change throughout the project if required.  It was agreed amongst the team that there was a high potential of problems arising simply from the nature of the area.  Plot E9 is situated around a dock that has only recently stopped being used.  This means that there is potential for obstructions to be found from old dock workings that may affect the construction design, especially the foundations.  Therefore, there may be a requirement to change the design slightly to suit the conditions.
It was originally explored to use modular building where most of the construction work is carried out off site.  The benefits of this being there would be substantially less site waste materials from the construction process and is also is a quick method of constructing with deadlines easier to reach.  This would have enabled the building to be in use quicker albeit at a higher cost.   The main issue with this method is that once the design is approved it is not possible to make any changes without incurring major costs.  Any issues arising from the site conditions will not be evident until the last moment.  Changes at this point could mean having to remake modules.
For this building it was planned to complete the construction work in 5 phases.  The first phase be the construction of the building, which would include the foundations, frame of building, cladding, roof structure and all internal works.  Due to not having a completed programme for the works, it is not possible to comment accurately on how tasks will overlap.  However, it was the groups intentions to overlap tasks so that the duration can be kept to a minimum.  
Phase 2 would involve the construction of the landscape area in the centre of the plot.  It was decided to do this as it would enable the building to be ready to advertise the commercial premises on the ground floor.  Potentially, this could lead to them occupied before the whole development is completed meaning that the building could start making an income.
Phase 3 would involve the construction of the multipurpose sports ground.  To be able to do this, the materials storage area will need to be moved and reduced in size.  It will also be a requirement to move the waste skips.  Once the completed programme has been received, the size of the storage area can be checked to make sure it is enough to keep all trades on site stocked with required materials.  The number of contractors on site at this time would be needed.  
Phase 4 would see the development completed.  This phase will involve constructing the remaining car park and completing the access road.  The fence will be moved to allow access to the multipurpose sports ground.  This will provide the occupants with parking facilities as well as all the other benefits of project.  It is also at this phase that the soft landscaping will be completed along with street furniture.
Phase 5 would be the demobilisation of the site.  This would involve completing any access enabling work that was carried out.  All signs and fences will be removed, and site handed over to the client.  The different phases can be seen in appendix 4 through to appendix 8.
To try and keep the project moving at a steady pace, it was decided that as much of the construction as possible would be completed off site.  It is hoped that this would reduce waste produced on site and increase the construction speed.  The prefabricated materials will be delivered just in time for when they are needed.  This will help reduce the amount of storage space required on site.  The steel frame will be delivered to site by a lorry and will be lifted directly into place following an approved sequence of work.  This would be the same with the precast concrete floor panels.
What this means is that the construction of the building will be quite conventional.  With the foundation being completed and then the superstructure will be constructed.  Once this is nearing completion, the surrounding car park and soft landscaping will be completed.  It was decided by the group that that where possible, tasks would be overlapped.  This would help keep the duration of the project down.  At the time of writing this section of the work, the programme and cost had not been completed due to the global pandemic enforcing social distancing and other members of the group being key frontline workers.  The programme was the task of another member of the group.  From the brief, it was indicated that the duration of the project must not exceed 22months.  It is hoped that this project will be delivered within this time period but at this point cannot comment on the overall cost.
It was agreed amongst the group that the project will have the following:
· The boundary of the site will be secured with timber hoarding, with project information displayed for members of the public to see.
· It was decided that the building was going to be steel framed with precast concrete floors throughout.  
· The internal finish of the building will be lightweight/aerated blocks coated with 2 layers of plaster and emulsion finish.  
· The external finish of the building will be a brick with glazed windows
· Rainwater harvesting will be implemented into the building as well as sustainable drainage in the car park
· A green wall will be installed on sections of the outer wall
· Soft and hard landscaping will be implemented within the plot.
[bookmark: _Toc535605796][bookmark: _Toc39085700]Site Layout Requirements
The boundary of the site can be seen in appendix 9.  Without the completed programme and labour allocations, it was not possible to accurately assess how many contractors would be on site at a single time.  With the decision to have tasks overlapping to keep the project duration as low as possible, it is safe to assume that there will be several different contractors on the site.  Following discussions with the group, it was decided that the following would need to be looked at: 
· Site Security
· Facilities
· Traffic Management
· [bookmark: _Toc535605797]Waste
[bookmark: _Toc39085701]Site Security
It is important that the site is made as secure as possible to prevent any unauthorised access during the construction period of the building.  Many construction sites utilise Heras fencing to set up the boundary of the works.  This is not very effective and can be easily opened using hand tools.  It was for that reason that it was decided amongst the group that the boundary of the site should be secured using di bond hoarding.  This is a more permanent type of fencing and with the project assumed to be lasting the full allowed duration of 22months, it was a wise investment.  This style of fence will require a temporary works design where the foundations of the fence posts calculated to withstand set wind loadings.  It is important that this fence is constructed as per the approved design.
[bookmark: _Toc535605798][bookmark: _Toc39085702]Welfare Facilities and Storage
Under Regulation 20 of the Workplace (health, safety, and welfare) Regulations 1992, it states that:
1. Suitable and sufficient sanitary conveniences shall be provided at readily accessible places.
2. Without prejudice to the generality of paragraph (1), sanitary conveniences shall not be suitable unless – 
a. the rooms containing them are adequately ventilated and lit.
b. they and the rooms containing them are kept in a clean and orderly condition; and
c. separate rooms containing conveniences are provided for men and women except where and so far as each convenience is in a separate room the door of which is capable of being secured from inside.  (Hse.gov.uk, 2020)
Speaking to another member of the group who completed the resourcing of the project, it was explained that the maximum number of people on the site will be 40 individuals.  This information was cross referenced with table 1 and 2. 
Number of toilets and washbasins for mixed use (or women only):
	Number of people at work
	Number of toilets
	Number of washbasins

	1-5
	1
	1

	6-25
	2
	2

	26-50
	3
	3

	51-75
	4
	4

	76-100
	5
	5


Table 1 taken from HSE website
Toilets used by men only:
	Number of men at work
	Number of toilets
	Number of urinals

	1-15
	1
	1

	16-30
	2
	1

	31-45
	2
	2

	46-60
	3
	2

	61-75
	3
	3

	76-90
	4
	3

	91-100
	4
	4


Table 2 taken from HSE website
Table 1 and 2 indicate the number of toilets and wash basins that are required on construction sites.   Based on the supplied information, there will be a requirement to have a minimum of 3 toilets and 3 washbasins.  This is taken from table 1 as it is not known what percentage of the workforce would be made up my females.
The group agreed that the boundary of the site would be enough to house the building and storage for he required materials.  The storage area will be fenced off and under the supervision of a yard man.  The storage area can be closed off during deliveries, where unloading would be taking place where only those involved with the activity would be allowed to be in the area.
As mentioned previously, the site is located close to several car dealerships that have regular deliveries or cars.  There are also other contractors working within the development that have their own deliveries of materials.  With the Fabian Way being such a busy road during rush hour, it was decided that it would be beneficial to schedule deliveries outside of these times.  This will also benefit with the delivery of the steel frame and precast concrete units by ensuring that no other deliveries clash with them.  It is important that when using a schedule that all deliveries are unloaded promptly as any delays could affect other deliveries.   
To reduce the amount of materials on site at one time, it was agreed that a “just in time” method for deliveries would be used.  This means that materials will be delivered to site just as they are needed and not stockpiled for long periods of time.  Materials stocked on site for long periods of time are at risk of being damaged and stolen.  To produce a delivery schedule, it is important to know the quantities on required materials as well as the resources on site.  A delivery schedule has been completed for some of the major aspects of the project, with the available information.  It was required to make some assumptions due to not having all the required information.  Once all the information is available, this schedule can be updated.  Example of a delivery schedule can be seen in appendix 10.  This was put together using a programme submitted by another group member seen in appendix 11.     
The main site compound will be established within the plot.  It was initially thought by the group that there would be enough room to house the welfare facilities and contractor parking within this plot.  Without the completed programme it is not possible to confirm how many workers will be on site at one time and therefore cannot confirm the size of the welfare facilities that will be needed.  Upon completion of the programme it will be possible to confirm this.  It is believed that there will be enough space for contractor parking within the plot.  There are several vacant plots surrounding plot E9 that could be used as a temporary car park for contractors working on the project if required.  As mentioned previously, it may be a requirement to utilise one of these plots after consulting with the plot owner for permission.  There are several utilities located on Marina Road that will be used to supply the new building.  It was decided within the group that these will also be used to supply then site compound.  An application will need to be made to Western Power and Welsh Water.  It may be a requirement to carry out enabling works and install meters to monitor the amount of water and electric being used.
The storage area moves as the project progresses through the phases.  The phases with the largest storage areas are phases 1 and 2.  This is due to the main building and park area being constructed.  This means that during these phases it will be seen to have the highest quantity of materials being stored.  Looking at the Gannt chart and the delivery schedule it would be possible to work out how much storage space would be required.  For example, it was worked out that there would be a requirement for 1600 bricks every week.  This was based on 8 brick laying gangs.  This equals approx. 267 packs of bricks.  Each pack takes up a square area of 1.44m2 which will mean that these packs of bricks will require 384.48m2 of storage space.  With the first delivery arriving the week before the operation is programmed to start the maximum number of bricks on site will be 3200 packs.  It is possible to double stack these, so the required storage area does not change.  The storage area is plentiful big for this requirement and will enable other materials to be stored as well.  This area will also be used to store plant, tool sheds and subcontractor storage containers.  It would also be possible to establish a safe working area where brick cutting operations can be completed.  This area can be set up with the correct equipment to cut bricks to size while also suppressing dust and other flying debris.
[bookmark: _Toc535605799][bookmark: _Toc39085703]Traffic Management
Guidance from the HSE gives information on how the route of traffic on a site should be risk assessed.  Key questions that it highlights to be answered include:
· When will vehicles be on the route?
· Are there enough routes to prevent overcrowding? 
· What activities are taking place and where? 
· loading
· unloading
Traffic Management involves the safe movement of vehicles, powered mobile plant and pedestrians within, through and around sites.  The traffic management plan a key document indicating how the movement of traffic and pedestrians will be managed on site.  It should include:
· Desired flow for pedestrian and vehicle movements
· Designated travel paths for vehicles including entry and exit points, haul
roads for plant and materials, or traffic crossing other streams of traffic; the
expected frequency and points where vehicles and pedestrians interact.
· Control measures for each expected interaction which includes site
drawing detailing layout of barriers, walkways, signs etc
· Responsibilities of people who will manage traffic in the workplace
· Responsibilities of people who will be expected to interact with traffic in the
workplace
· Instructions or procedures for controlling traffic including in an emergency (HSE.gov.uk, 2020a)
For this project, the group agreed that the site would have to be separated.  The site compound would be the safe area, fenced off within the site where no construction traffic would be allowed to enter without prior approval from the site manager.  This movement would be carried out under the supervision of a competent banksman.  Within the site, there will be a designated haul road marked with signage and barriers with safe crossing points established.  This will maintain a physical barrier between the plant/vehicles and pedestrians.  It was decided that during the erection of the steel frame, sections of the site will be closed for periods to enable the steelwork to be installed (Construction site safety, 2017).  
For a traffic management plan to be efficient it must be understood.  This will plan will be explained during the site inductions and with clear signage.  There will need to be signs indicating where the site office is to report to and some of the key safety aspects of the site.  The site will also be populated with relevant safety, prohibit and mandatory signs such as one-way and speed limit signs.  There will also be gate men on both the entrance and exit of the site to ensure no unauthorised access occurs.  During the winter months the compound will have security lights installed to illuminate the area.  Working hours will also be adjusted.  It was the agreement of the group that these measures were the best way of ensuring the safety of those working on the site. 
[bookmark: _Toc535605801][bookmark: _Toc39085704]Waste
It is important for the site to have a waste management plan.  This is not a legal requirement but is widely acknowledged by the construction industry to be the best practise to help reduce the amount of waste generated by construction projects.  A comprehensive waste management plan can help the understanding and reduce waste disposal costs.  This plan will set out how waste will be controlled on the site and how the amount of waste generated can be reduced.  This can be done by utilising prefabricated parts of the building or by purchasing materials with less or returnable packaging.  
On this project, waste skips will be utilised on the site to collect the various waste streams with a large emphasis on recycling/reuse.  There will be skips positioned within the main site for the duration of the project.  The waste will be separated into wood, metal, plastic, cardboard/paper and general waste.  There will also be small recycling points within the main site compound.  When the waste is needed to be taken off site, then a licence carrier will be used with all records of the waste transfers being kept for future reference.  (Construction site safety, 2017)
[bookmark: _Toc39085705][bookmark: _Toc535605810]Construction method
[bookmark: _Toc39085706]Foundations
Due to no calculations being carried out by other members of the team in time for submission, it was not possible to determine the best type of foundation for the building.  Two rotary bore hole were completed in the area, report can be seen in appendix 12.  This information would be needed to be able to calculate the required foundation for this building.  The foundations chosen in this case are based group members experience of working in the area and the construction method of the UWSTD campus which is located nearby. 
The foundations for this building would consist of a series of reinforced concrete piles placed at the bearing layer and then tied at the top to create a concrete base to build off.  Brackets for the steel will be cast into this base ready to build the steel frame of the building.  The holes for the steel cages will be installed using an auger attached to a pilling rig which will drill down to the bearing layer.  This will enable the steel cages to be placed to form the pile.  The steel cages will be lowered into position using the piling rig.  The size of the rig will be determined by the depth of the bearing layer and the weight of the steel.  Without knowing the specification of the steel, it is not possible to identify the required piling rig size.
It was agreed that the steel work would be constructed offsite and then transported to site when required. This again is believed will reduce wastage onsite.  Due to the depth of the piles, the concrete will need to be placed using a tremie pipe to help prevent separation of the concrete.  If this occurred, then the integrity of the pile would be compromised.  The concrete slab will be poured using a concrete pump which will enable all parts of the slap to be reached from a single discharge point.


[bookmark: _Toc39085707]Drainage works
For this construction it is required to install drainage, consisting of surface water (storm) and foul water.  This drainage will be installed as per the drainage design drawings.  Previous construction work has seen the discharge system to be installed on Marina road, just outside of the plot.  Each system has spurs that are inside the plot as seen in appendix 2 and 3.  The drainage work will require a large amount of excavation works to be able to construct the manholes and lay pipework.  
Any required excavation work would be carried out using an excavator of the appropriate size.  The size is dependent on the amount of material that will need to be moved and the depth of the excavation.  It may also be required to utilise trench support while completing excavation works.  This will be dependent upon ground conditions.  If trench supports are needed, then it is believed that trench boxes and manhole boxes will be used.  These are quick to install in the ground and can me moved with the excavation at a fast pace.
[bookmark: _Toc39085708]Building Frame
The frame will be constructed using steel beams that had been bolted together.  It is intended to use beams that had been made off site and then simply bolted together onsite one they have been lifted into place.   These will again be delivered to site just in time for installation.  There are risks in having the steel delivered so late.  The main risk is that the delivery may be late itself which would then delay the construction process.  However, with the size of the plot and the size of the building there is not a lot of storage space.  The space that is available will mainly be used for the site set up.  It was always the intention of the group to keep the amount of materials on site to a minimum.
The steel members will be lifted into place using a crane.  A crane platform would be required to set up the crane in order to lift safely to reach all corners of the building.  A temporary works designer would need to be consulted to design the crane platform before it is used to ensure it is fit for purpose.  Once a design has been approved it is important that the crane platform is constructed as per this detail.  It will be a requirement to conduct CBR tests on this before being signed off.  The crane required is dependent on the required reach and the maximum weight to be lifted.  It was agreed that a crane with a max radius of 40m should be enough to erect the steel work and lift the precast units into position.  At this radius, it would be possible to reach all corners of the building although as the building increases in size this may make it difficult.  Therefore, is was agreed that the mobile crane can set up at different positions on the crane platform to be able to reach all sections of the building safely.  It would be a requirement to close a section of the footpath outside of the plot for some elements of the installation, but it is envisaged that this disruption will be minimal. The group all agreed that there was no need to utilise a tower crane.  This would be an added expense and there was enough room to use a mobile crane.  A possible crane set up location can be seen in appendix 13.
It was decided that the most suitable means of providing access to fasten the steel frame together would be using a mobile elevated work platform (MEWP).  This will enable the workers to reach the required areas safely and will also enable them to move to the other locations easily.  Using scaffold at this point was not a viable option.  Scaffold would need to be erected after the steel frame was installed and would considerably slow down the construction process and make it very difficult to connect the steel members safely.  Using a MEWP would enable to worker to navigate their way around the site to where they are required quickly and safely, speeding up the construction process.


[bookmark: _Toc39085709]Precast concrete floor
The floors were decided to be constructed using precast concrete sections, lifted into place using a crane.  This was chosen as it was felt by the group that this was the most suitable method.  This would reduce the amount of work to create an in situ concrete floor which will also reduce the construction time of the project.  It will also reduce the amount of waste generated on site as these will be constructed off site and then transported when required.
As with the steel frame members, the floor panels will be delivered to site just in time for them the be required and lifted into place using a crane.  The same risks apply by doing the deliveries this way as with the steel frame.  Any delays or disruptions in this could delay the construction but with the limited room it was agreed that this would enable to keep storage space to a minimum.
With precast units, there is also better-quality control.  The units can be made in the best conditions and it is also possible to control the conditions better.  It opens the option to make these units inside buildings, so they are not exposed to adverse weather conditions.  This is very difficult to do when on site and sometimes it is not possible.  
[bookmark: _Toc39085710]Brickwork/Blockwork
Initial thoughts over the cladding was to have extravagance.  However, through discussions and examination of the buildings in the surround area it was felt the building needed to fit in with its surroundings.  The buildings surrounding the Prince of Wales Dock are quite traditional, consisting of houses clad with brick and large multi storey buildings covered with render.  There is also an old dock shed that had been converted into small offices and food premises.
The group decided that the building would take on a traditional look with an element of modern technologies integrated in.  the building will be clad with brick and have an internal skin of blockwork.  Blockwork will also be used to split the space into the required rooms.  These materials are well established in the construction industry and have been used for a quite some time.  The bricks that will be used for this building will be a dressed red brick which is readily available.  This will help to keep costs down and should also keep waiting times down.  These will be delivered in set loads on a weekly basis, ensuring that there is enough on site for the planned works.  It was possible to calculate this requirement and was done previously in this document.  This enabled a delivery schedule to be drafted which can be seen in appendix 5
To be able to access all parts of the building, it was agreed by the group that scaffold will be erected around the building to gain access.  This will be covered with debris netting to help reduce the risk of falling objects.  The scaffold will have loading platforms strategically placed to enable the workers to be fed with materials and work safely.  Tools and materials will be lifted to the required loading platform using a telehandler.  Bricks can be lifted in their packs while mortar can be loaded into large mortar tubs before being lifted.  The telehandler can also be used as a site run around, moving materials and equipment around site.  It can also be used to unload deliveries.  
[bookmark: _Toc39085711]Car Park
It would a requirement to construct a car park for those residing in the building to use.  It was discussed to construct a typical car park using asphalt and marking the extents of the bays with thermoplastics.  It was felt that this was not fitting with the construction and this style of car park did not really have a place within the development.  Instead it was decided to use a combination of block paviours and asphalt.  This would give a better appearance and would allow water to soak in between the block paviours.  There will be two different colours of paviours, grey and beige, which will be laid in a manner to indicate the road and walkways.  The car parking spaces would be constructed using asphalt.  It was felt that this would give a firm platform for people to stand on when entering and leaving their vehicles.
Even though water will be able to soak in between the block paviours, it is still important to ensure that there is as little standing water on the car park as possible.  During the colder months this could freeze and cause a slip hazard.  There should be a drainage system installed to collect excess water and discharge it in a suitable place.  As discussed previously, storm drainage has already been installed on Marina Road by a previous contractor.  This system discharges into the Prince of Wales dock after passing through a petrol interceptor.  This helps to remove any oils and petrol’s that may have leaked.  This is the ideal system in which to discharge excess water from the carpark into.  All water will be returned to the water course.
[bookmark: _Toc39085712]Rainwater Harvesting
With the there being a large amount of rainfall in the Swansea area, it was agreed by the group that rainwater harvesting would be integrated into the building.  According to climate date.org, there is about 1144mm of rainfall annually (Climate-Data.org, 2020).  This could be collected and used within the building.  
Rainwater systems LTD in partnership with Natural Power UK devised and supplied a scheme for Cottsway Housing Association in 2013.  This enabled the client to achieve a level 4 of the Code for Sustainable Homes.  This system was designed around a single tank supplying 13 different properties.  This system was designed in a way to always use rainwater providing that it was available.  The system will then automatically change to mains fed if required (Rainwater Harvesting, 2020).
It is envisaged that a similar system be integrated into the building, providing each toilet with water to flush when available.  Another member of the group was exploring this possibility and at the time of writing had not completed this.  To determine if this system would be suitable for the residential building then a competent contractor would need to be consulted.
[bookmark: _Toc39085713]Solar Panels
The building was designed with a series of solar panels on the roof.  The plot is situated in an open area in Swansea with no tall buildings at present surrounding the plot.  This makes it an ideal place to utilize sunlight as a power source for some elements of the building.  A competent contractor would need to be consulted to advise on the correct system for the purpose.  This will require an element of design work and identifying the right equipment for the requirements.   
Evo Energy was the successful tender for a framework with BUPA to deliver the work for LED lighting and solar PV over 140 different sites.  This was in response to BUPA requiring reducing their carbon footprint by 20%.  Evo Energy were successful in delivering these projects with systems installed ranging from 30KWp to 121kWp.  This is the equivalent of 80 bed to 160 bed homes (EvoEnergy, 2020).  It would be required to know the power requirements of the building to determine what PV system would be required.
[bookmark: _Toc39085714]Soft and Hard Landscaping
Soft landscaping or green areas play a vital role in an urban ecosystem.  They provide areas for relaxation, exercise and social interaction.  They are also areas that the World Health Organization (WHO) consider important for mental health and can help alleviate mild depression and stress.  (WHO, 2020).  With this residential building aimed at housing students, it was important to develop areas where they could go to especially during stressful times such as exam periods.  The layout of the development incorporates numerous green areas as well as features such as a multi-purpose sport pitch.  The main green area is the centre of the plot, surrounded by the building.  There are also green areas on roof.  
The green areas also serve as a sustainable urban drainage system.  This combined with the storm drainage system discharging into the dock means that nearly all surface water will be returned to the natural water courses in the area.
[bookmark: _Toc39085715]Method Statement and Risk Assessments
The method statement was completed for this project detailing how the construction of this building will be competed.  This can be seen in appendix 14.  The method statement sets out the safe working procedure for constructing the proposed residential building.  It describes that process of how work is to be carried out safely, lists the required plant and equipment, PPE requirements and emergency contact numbers.  The work activities detailed in the method statement include:
· Site Setup.
· Construct access road
· Construct Piling Mat
· Construct foundation
· Drainage works
· Erecting Steel Frame
· Scaffolding works
· Brick/blockwork
· Kerbs, edgings and paving
· Application of Resiblock
· Tree installation
Each activity is addressed separately with the construction method agreed with other members of the group.  It was decided to structure it this way as it was felt that it would be easier to read and deliver to the workforce upon site start up.  It was important to ensure that this document was easy to read understand as it sets out the safe working procedure to be able to construct this building safely.  It was an opportunity to forecast what temporary works would be required.
The main temporary works for this project is the scaffolding that will need to be erected to be able to construct the outer skin of the building.  However, there are other elements of temporary work that will be required, such as trench support, fencing and crane platforms.  There are proprietary systems available that can be used low risk activities.  These are usually readily available and can be hired for a reasonable cost.  The scaffolding and crane platform are more high risk and will need to be discussed with a temporary works designer before proceeding.  Some scaffold contractors have their own temporary works designers who assist them with their work.  Following the acceptance of the design and tender proposal, the scaffold element of the work will be put out for tender to competent contractors.  The successful contractor will be required to submit RAMS for their work and design of the scaffold for approval.
The method statement also contains a selection of COSHH assessments (control of substances hazardous to health).  These assessments indicate the physical properties of the product to be able to identify it and identifies control measures to reduce the risk of harm to site personnel.  The COSHH assessments also offer guidance on what the first aid/fire procedures are in case of an emergency and how to store the product safely as well any environmental considerations that need to be considered.  The COSHH index can be seen below in table 1.
	COSHH INDEX

	1. Diesel Fuel Gas Oil

	2. Concrete

	3. Petrol

	4. Hydraulic Oil

	5. Febmix Plus

	6. Cement

	7. Cement and Concrete Dust

	8. Asphalt

	9. Bitumen

	10. Resiblock Dust






                       

  
.





Table 3 COSHH Index

The site will have mandatory PPE requirements that everyone on site will be required to follow.  There will be occasions where task specific PPE will be required.  The COSHH assessments indicate what the minimum PPE requirement for each product to be.  The COSHH assessments can be seen within the COSHH records file in the submitted folder.


The last section of the method statement deals with the emergency contact numbers and the risk assessments for the individual tasks.  These identify the risks associated with different parts of the work and then identifies control measures that will be put in place to reduce the risk down to an acceptable level.  This was done using the five steps set out by the health and Safety Executive (HSE).  These steps are:
· Identify the hazards
· Decide who might be harmed and how
· Evaluate the risks and decide on precautions
· Record your significant findings
· Review your assessment and update if necessary
The risk matrix chosen was scoring each risk and severity on a scale of 1-3.
	
	
	Severity

	Likelihood
	
	1
	2
	3

	
	1
	1
	2
	3

	
	2
	2
	4
	6

	
	3
	3
	6
	9


The scoring can be seen below
	Likelihood
	Severity

	3= Likely

	3= Fatality


	2= Possible

	2= Major Injury


	1= Unlikely

	1= Minor Injury


	1 to 4  
	Acceptable – Use basic control measures (PPE, supervision, toolbox talks)

	5 to 6
	Significant Risks, further control measures to be applied to reduce results to acceptable

	7 to 9  
	Critical Risks – Not Acceptable



This scoring was applied to all identified hazards foreseen in the construction of this residential building.  For the purpose of the risk assessment, the following definitions from the HSE is used for the risk and hazard.  The HSE defines these as
· a hazard is anything that may cause harm; these can be hazards to physical health such as chemicals, electricity, working from ladders, an open drawer or to mental health – if, for example the common causes of work-related mental ill health e.g. demands, control and support for individuals are not properly managed in the workplace
· the risk is the chance, high or low, that somebody could be harmed by these and other hazards, together with an indication of how serious the harm could be
(HSE, 2020)
Using these definitions, it was possible to set out controls to reduce the risks associated with the construction process.  Generic risk assessments have also been completed for several construction activities.  These can be seen in the risk assessments folder of the submitted file.
It is important that these risk assessments are reviewed regularly or if site conditions change.  This is due to the hazards evolving over the life of the project and site conditions changing.  It is important to ensure that these risk assessments are kept up to date and records are kept of any reviews that are carried out.  This is in order to comply with section 2 of the Health and Safety at Work act 1974 where it states under the general duties of the employer, they are responsible for “the provision and maintenance of a working environment for his employees that is, so far as is reasonably practicable, safe, without risks to health, and adequate as regards facilities and arrangements for their welfare at work” (HASAWA 1974).
[bookmark: _Toc39085716]Site Safety Plan
The site safety plan was completed so that the project will comply with the CDM regulations 2015.  This document sets out the requirements of all persons involved with the project.  It also explains how items such as how as built records will be completed. In simple terms, the site safety plan sets out how the construction will be completed and what activities will be carried out during this time.  It also identifies any safety issues related to this project.  
For this project, it is believed that there will be a requirement to deal with contaminated land due to the history of the site.  This document sets out how this will be dealt with if this issue arises.  It is a requirement under the CDM Regulations 2015 to have a site safety plan in place before commencing on site.  There are sections of the site safety plan that is not complete due t information not being supplied by other members of the team.  The site safety plan can be seen in the submitted folder.
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[bookmark: _Toc39085726]Appendix 10

	Material
	Quantity
	Delivery Date

	Timber Hoarding
	75m
	06-Jan-20

	 
	75m
	07-Jan-20

	 
	75m
	08-Jan-20

	 
	64m
	09-Jan-20

	Pile Steelwork
assumed 15 per week
	15no
	20 Jan 20 - 24 Jan 20

	 
	15no
	27 Jan20 - 31 Jan 20

	 
	15no
	3 Feb 20 - 7 Feb 20

	Steel Frame and Precast concrete 
	150no
	10 March 20 - 13 March 20

	 
	150no
	16 Mar 20 - 20 Mar 20

	 
	150no
	23 Mar 20 - 27 Mar 20

	 
	150no
	30 Mar 20 - 3 Apr 20

	Blocks assumed 200m2 per week
	200m2
	6 April 20 - 10 Apr 20

	 
	200m2
	13 Apr 20 - 17 Apr 20

	Bricks
	1600m2 
	20 Apr 20 - 24 Apr 20

	 
	1600m2 
	27 Apr 20 - 1 May 20

	 
	1600m2 
	4 May 20 - 8 May 20

	 
	1085m2
	11 May 20 - 15 May 20

	Windows 
208no required
	70no
	18 May 20 - 22 May 20

	 
	70no
	25 May 20 - 29 May 20

	 
	68no
	1 Jun 20 - 5 Jun 20


Assumptions made
15 steel cages will be required per week
Total of 600 steel frame members and precast units required in total at 150no per week
2 block laying gangs laying at 40m2 per day 5 days at 8hours for a duration of 10days
5884.04m2 bricks required, 8 gangs laying 40m2 per day.
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Programme
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Borehole log
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RAMS
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