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[bookmark: _Toc37066425]Applicable Legislation
[bookmark: _Toc37066426]European
· Waste Framework Directive 2008/98 + 2018/851 update (Assent Compliance, 2018a  Commission Decision 2014/955/EC about waste classification (corporate-        body.COM:European Commission, 2014)
· Commission Notice on technical guidance on the classification of Waste (2018/C 124/01) (Hazwasteonline.com, 2019)
[bookmark: _Toc37066427]National
· The List of Wastes (LoW) (England) Regulations 2005 + 2015 update (Legislation.gov.uk, 2011)
· Guidance on the classification and assessment of Waste. Technical Guidance WM3 (2015) (Naturalresources.wales, 2015)
· Waste (England and Wales) Regulations 2011 (Ammended in 2012) (360 Environmental Limited, 2012)
· Environmental Permitting (England and Wales) Regulations 2010 (EP, 2010)
· Hazardous Waste (England and Wales) Regulations 2005 (Ammended in 2009)
[bookmark: _Toc37066428][image: ]Guidance Used
Waste & Resources Action Programme (WRAP) will be used as a guidance to use a site waste management programme (SWMP). This will help with understanding the required information needed and the best way of implementing SWMP to gain the best results. The table below will give the conversion factors allowing for converting m3 to tons.






[bookmark: _Toc37066429]Introduction
This report will be exploring how to use SWMP effectively and reduce the amount of waste going to landfill. 420 tonnes of construction materials are used each year with 120 tonnes going to waste (Rmf-services.co.uk, 2018). It is vital for the environment that we reduce the amount of waste going to landfill. For this reason, in April 2008 it was made a regulation to have a SWMP in place (Nhbc.co.uk, 2020). This assignment will look at creating a SWMP for a 20-storey building with three underground car park floors. Consideration was used at the design stage to select materials and the appropriate construction method to help with reducing waste. A up down construction method will be used on this project. This will allow for work on the superstructure to commence at the same time as the basement is constructed. The materials chosen were steel sheet pilling this will be used as excavation support but will also be a permanent retaining wall for the basement construction (Steel Piling Group, 2018).  Raft foundation will be used for the purpose of this assignment. Steel super structure will be made using off-site manufacturing to reduce the waste on site. Reinforced concrete floor slabs will also be manufactured off-site and lifted into position using a crane. A glass curtain wall will be used for the facade on this building. It will come from off-site manufacturing in panels and be lifted into position and attached using anchors (Essex Cladding Team, 2016). Again, this will reduce the waste on site.

[bookmark: _Toc37066430]Responsibility
[bookmark: _Toc37066431]Client
Under the Waste Management Regulations 2008, it is stated that it is the client’s responsibility to prepare the SWMP in the planning phase of the project. They then appoint a principle contractor to manage the plan through the construction phase (Uk.com, 2017).   

[bookmark: _Toc37066432] Principle contractor
The principle contractor is responsible for implementing and developing the SWMP through the construction stage. They must obtain the required information from the sub-contractors. They will update at least every three months as the project progresses. It needs to be accessible for the client and site operatives and once project completed handed back to the client who will need to keep this for a minimum of 2 years (Burton, 2019).
 
[bookmark: _Toc37066433]Person appointed to draft SWMP
Individuals can be appointed responsible for the completion of a SWMP throughout the life of the project. It is their responsibility to ensure that the client and principle contractor have agreed terms and understand their responsibility. They will need the authority to be able to enforce and educate the workforce in completing the plan (Croneri.co.uk, 2018a).


[bookmark: _Toc37066434]Reduction of waste
To reduce the amount of waste on site it was decided that it would be beneficial to use off-site manufacturing where possible (Offsitehub.co.uk, 2020). At the design stage we reduced waste by using standard sizes which allows for less cuts to be made saving on unnecessary waste. This procedure also makes it easier to order quantities of materials more accurately resulting in less over ordering (PDE, 2019). Making sure there is adequate storage for keeping materials safe and dry will reduce the risk of unnecessary waste (R Chudley and Greeno, 2016). The suppliers have agreed to collect all pallets and packaging to minimise the waste on site. It was also decided that where possible recycled materials would be used within the construction project. Educating the workforce in the importance of reducing waste could also have an impact on waste reduction. Waste materials will be separated so that they can be recycled or reused when necessary. 

[bookmark: _Toc37066435]Types of waste Identified


	
Activity

	
Materials
	
EWC Code
	
Waste Quantity

	
Management route


	Excavation
	Sheet Piling Calculations    Appendix 1 
   
Soil Calculations
Appendix 2

	17.04.05



17.05
	5% waste = 4.3 ton



12,937 tons
	Recycle, reuse, sell
  100% saved from landfill


5175t (40%) for landscaping
7762t (60%) for storage


	Basement

	Concrete
     
    


Steel
	17.01.01




17.04.05
	Concrete floor slabs.  Manufactured of site: 0% waste on site

Steel frame will be manufactured off-site no waste

	Waste plan completed by Supplier



Waste plan completed 
By Supplier

	Foundation

	Concrete
Calculations 
Appendix 3

Steel Reinforcement
Calculations
Appendix 3

	17.01.01



17.04.05
	  5% waste = 50.2 tons


[bookmark: _GoBack]5% waste = 4 tons
	Smashed and crushed to be reused as aggregate.



Recycle, Reuse, Sell

	Superstructure


	Steel
	17.04.05
	Steel frame will be manufactured off-site no waste

	Waste recycled by Supplier

	Facade 
	Glass curtain        wall
	17.02.02
	Glass curtain wall manufactured off site no waste

	Waste recycled by Supplier          





[bookmark: _Toc37066436]Reuse/recycle of waste

Recycling and reusing construction material are essential in protecting the environment. It helps reserve our natural resources as saves on the O₂ emissions. In this project steel will be used as it is 100% recyclable and the waste will be sold to a dealer who will then recycle (Worldsteel.org, 2020). The dealer has also ensured that the excavated soil will be stored and reused where possible in future projects. The concrete will be smashed and crushed and sold as hardcore and aggregate by the dealer (Mistri et al., 2020). Trusted suppliers will be used to ensure best quality materials and prices. Waste will be separated into skips and will be recycled or reused where possible.
[bookmark: _Toc37066437]Identification of dealers and final destination
	Type of waste
	Total volume
	Dealer name
	Reg no.
	Registered as 
	Final destination

	
Soil
	
5,175 ton 
Used onsite

7,762 ton 
Removed by dealer

	


Thomas Selby
	


CBDU197342
	

Carrier broker-dealer
	40% used for landscape 

60% stored offsite by dealer for reuse 

	Steel
	8.3 tons
	Thomas Selby
	CBDU197342
	Carrier broker-dealer
	Sold and recycled 

	
Concrete
	
1,004.4
	
Thomas Selby
	
CBDU197342
	
Carrier broker-dealer
	Smashed and crushed for reuse of hardcore and aggregate



[bookmark: _Toc37066438]Budget
Thomas Selby have provided 14yard skips with the capacity of 10.7m3 / 12 tonnes. Below is a calculation of the cost and the required number of skips needed. This size skip was used for assignment purposes.
	Waste type
	   Volume
      ton 
	  Volume
       m3
	Number of 14-yard skips
	Cost per skip
	   Total cost

	     soil
	7,762tons
	    6,210m3
	     580
	  £250
	£145,000

	   concrete
	50.2tons
	     40.2m3
	       5
	  £280
	£1400

	     steel
	8.3 tons
	
	       1
	  £250
	£ 250

	
	
	
	
	
	

	
	
	
	
	
	£146,650,00

	
	
	
	
	
	


[bookmark: _Toc37066439]Implementation
The client and principle contactor have a duty of care to make sure that waste and materials are handled appropriately. They must keep waste records up to date with the correct information including where the waste will be taken the carriers registration number and types of waste. Training and communication are an essential part in implementing a SWMP this needs to be reviewed regular and updated as required. Waste logs should be used to log quantities of waste (SafetyCulture, 2019).
[bookmark: _Toc37066440]Monitoring
Monitoring will take place by keeping relevant data up to date. The site manager will need to ensure correct materials and quantities are delivered. He will ensure correct storage for materials in safe place. Communication is also key as any changes need to be updated immediately and adjustment made. 
[bookmark: _Toc37066441]Review
Regular review of the SWMP will take place due to the many changes that occur on construction projects. Once the project is complete the SWMP will be kept so that it can be reviewed for future projects. Doing this will give the ability to see any previous mistakes made and allow for better choices on future projects. It will be an essential tool in training and developing the workforce. it is also vital in the progression of reducing the amount of construction waste sent to landfill.
[bookmark: _Toc37066442]Conclusion
This assignment has given great understanding of the importance of implementing a SWMP. I feel that it is essential tool in reducing the amount of unnecessary waste going to land fill. 
As a member of the construction industry, I believe it is our responsibility to protect our environment and natural resources. Using the SWMP will help identify where improvements can be made for future projects. Getting people to understand the importance of using sustainable materials is essential for the future of the construction industry. Design teams need to take these considerations when designing the buildings.  
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Sheet piling calculations


Area = 30x30x30x30 =120m

Length of sheet pile = 10m

Width of sheet pile = 700mm

Weight of sheet pile = 480kg

Convert 120m to mm = 120,000mm

120,000mm  700mm = 171.42 sheets needed

Add 5% extra for waste = 179.97 sheets

Round up to 180 steel sheets needed

Waste is calculated at 5% = 9 sheets  

9 x480kg = 4,320kg. converted to tons = 4.3 tons
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Soil calculations

Area 30m x 30m x 10m = 9,000 m3 

9,000m3  x 1.15 bulk factor = 10,350m2


Using conversion factor from wrap

10,350 x 1.25 = 12.937 tons
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Concrete for foundation calculations

Raft foundation

Thickness of foundation will be 0.8m the steel quantity 100kg/m2.

Size 30m x 30m x thickness 0.9 = 810m3

Using the conversion factor from wrap 

810m3 x 1.24 = 1004.4 tons of concrete

Waste will be calculated at 5% = 50.2-ton waste



Steel reinforcement

Area 810m3 

100kg/m2 steel reinforcement 

810m3 x 0.100 = 81 ton of steel

Waste will be calculated at 5% = 4 tons
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