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[bookmark: _Toc36379047]Introduction
Management Plans (SWMPs) have been designed to make sure that waste is managed in the most efficacious way, for the minimum possible damage both to the health of any of the workers involved and to the environment.
Since 6 April 2008, a SWMP has been required for any UK construction project with an overall estimated cost of £300,000.
Why do we require a SWMP for our contracture? Firstly, it is a legal requirement.  It will be advantageous to the overall construction costs and it will make sure that any waste is produced and disposed of in the most environmentally friendly way possible. In this case, there is a 20-storey concrete construction with three underground car-parks. It has a 30-metre side footprint. 
The processes are Diaphragm wall, Excavation, foundation, structure and Façade. The main materials are reinforcement concrete for the Diaphragm wall, the foundation and the structure, soil which is dug out of the ground, glass, metal grating and aluminium for the façade.
Legislation applicable:
The List of Wastes (LoW) (England) Regulations 2005 + 2015 update​
Guidance on the classification and assessment of Waste. Technical Guidance WM3 (2015)​
Waste (England and Wales) Regulations 2011 (Ammended in 2012)​
Environmental Permitting (England and Wales) Regulations 2010​
Hazardous Waste (England and Wales) Regulations 2005 (Ammended in 2009)
https://www.gov.uk/government/publications/national-waste-programme-project-waste-management-plan-pwmp-template

http://www.wrap.org.uk/sites/files/wrap/Reporting%20Guidance.pdf

[bookmark: _Toc36379048]Types of waste identified
· Soil and stone
· Concrete
· Metal (reinforcement)
· Insulation materials
· Coal tar and tarred products
· Framework plastic moulding
· Steel plate (inside the concrete; Iron and steel)
[bookmark: _Toc36379049]Responsibility for the SWMP
It is the person doing the work who is the waste producer. It is not the person responsible for the issue of the contract or the person who gave instructions for the work to be carried out.
Site manager and project manager: 
They are responsible for organising the bidding conditions for managing the waste; also they need to make sure that the workers are trained in waste management to a professional standard. They need to observe and oversee how the contractors manage the waste on site for Diaphragm wall, Piles, Excavation, Foundation, Superstructure and Façade. In addition, they need to engage a licenced dealer to deal with the waste. They need to establish the dealers’ plans for the waste for End of Life.
Principal contractor: they are gangs and groups of skilled and unskilled labours who will be working on the Diaphragm wall, Excavation, foundation, structure and Facade. These contractors have legally responsibility for all the waste on this site.
They need to identify and work out the quantity of all the different categories of the waste produced on site. They need to organise the recovery of any reusable waste
They need to calculate how many skips will be required for all waste generated
They will need to calculate how many categories of waste there will be, and which ones are hazardous.  They have to organise how they will be collected, stored, recovered, treated and, if necessary destroyed.
They will need to work with their own resources or make a contract with companies who are licensed for the collection, storage, recovery, treatment and destruction of the waste.
The person responsible for dealing with waste:
He must manage and organise the disposal of any hazardous waste by organising pre-contracts or contracts with appropriately licensed companies.
He must organise the transportation of the waste.
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	Activity
	types of the waste
	Waste status
	Waste code
	Quantity (t)
	Volume m³

	Excavation
	soil and stones
	Non-hazardous
	17-05-04
	23611.2
	18888.98

	Excavation
	Soil and stones containing hazardous substances
	hazardous
	
17-05-03*

	Must be tested
	0

	Piles
	Concrete
	Non-hazardous
	17-01-01
	60.318528
	502.6544

	Piles
	Reinforcement
	Non-hazardous
	17-04-05
	0
	0

	Basement
(Diaphragm wall)
	Concrete
	Non-hazardous
	17-01-01
	100.8
	42

	Basement
(Diaphragm wall)
	Reinforcement
	Non-hazardous
	17-04-05
	0
	0

	Basement
(Diaphragm wall)
	Insulation materials
	Non-hazardous
	17-06-04
	0.05
	84

	Foundation
	Concrete
	Non-hazardous
	17-01-01
	54
	22.5

	Foundation (Damp proof membranes)
	Coal tar and tarred products
	hazardous
	17-03-03*
	0.027
	45

	Foundation
	Reinforcement
	Non-hazardous
	17-04-05
	0
	0

	Foundation
	Framework plastic moulding
	Non-hazardous
	17-02-03
	0
	0

	Foundation
	Plastic (for protecting the concrete during 7days)
	Non-hazardous
	17-02-03

	0.00375
	5

	Superstructure (columns, slabs and beams)
	Concrete
	Non-hazardous
	17-01-01
	871.776
	363.24

	Superstructure (columns, slabs and beams)
	Reinforcement
	Non-hazardous
	17-04-05
	0
	0

	Superstructure (columns, slabs and beams)
	Framework metal moulding (Iron and steel)
	Non-hazardous
	17-04-05
	0
	0

	Superstructure (columns, slabs and beams)
	Steel plate (inside the concrete; Iron and steel)
	Non-hazardous
	17-04-05
	0
	0

	Façade
	Aluminium (frame)
	Non-hazardous
	17-04-02
	0
	0

	Façade
	Glass - uncontaminated
	Non-hazardous
	17-02-02
	0
	0

	Sheet metal fascia panel
	Iron and steel
	Non-hazardous
	17-04-05
	0
	0

	Façade (Glass and aluminium) 
	packaging 
	non-hazardous
	15-01-01
15-01-02

	0
	0
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The building is near to the city centre and there is not a lot of free space.  Therefore, we could not have a concrete batching on the site and we have to buy it from nearest concrete centre. The nearest is CEMEX Swansea Concrete Plant.
We are buying off-site reinforcement from Dyfed Steels company. Included in our deal with Dyfed Steels is their acceptance to take back all packaging back for reuse.

Diaphragm wall: 
Concrete= (30*4) * 14 * 0.5 = 840 m³                                         
waste of concrete = 5% * 840 = 42 m³ 

conversion factors = 42 m³ * 2.4 t/m³ = 100.8 t

Reinforcement= we use the off-site reinforcement = 0 m²

Insulation materials = (30 m * 4) * 14 m = 1680 m²
Waste of Insulation materials: 1680 m² * 5% = 84 m²
Waste of Insulation materials = 84 m² * 0.6= 50 kg = 0.05 t

Excavation: 

Piles= 10m * (A = π (1m) ²) * 31.4159m³ * (numbers = 16) = 502.6544m³
Diaphragm wall = (30m*4) * 14m * 0.5m = 840m³
Underground = 10m * 30m *30m = 9000m³
Total soil excavation = 11250m³ + 840m³ + 502.6544m³ = 12,592.6544m³
The approximate bulk volume in m3 of excavated Sand is: = 12,592.6544m³ * 1.5 = 18888.98m³
Conversion factors of total soil excavation = 18888.98m³ * 1.25t/m³ = 23611.22t

Piles:
Concrete = 10m * (A = π (1m) ²) * 31.4159m³ * (numbers = 16) = 502.6544m³
Waste of concrete = 5% * 502.6544m³ = 25.1327m³ 
Reinforcement = off-side reinforcement
Waste of reinforcement = 0t

Raft foundation:
Levelling concrete = 0.1m * 30m *30m = 90m³
Waste of levelling concrete = 5% * 90m³ = 4.5m³
Damp proof membranes = 900m²

Waste of Damp proof membranes = 900 * 5% = 45m² = 0.09m³
Waste of Damp proof membranes = 27kg = 0.027t
Framework plastic moulding = we leave all these frameworks under the foundation. So the waste is 0 t  
Concrete:
Raft = 30 m * 30 m * 0.5 m = 450 m³
Waste of concrete = (450) * 5% = 22.5 m³
conversion factors = 22.5 m³ * 2.4 t/m³ = 54 t
the Waste of reinforcement = 0
Plastic to protect concrete: 1000 m² * 0.2 = 5 m³
Waste of plastic is: 5 m³
5 m³ * 0.75 = 3.75 kg = 0.00375 t

Columns and beams:
Concrete for columns: 36 (number of column) * (0.6m * 0.6m) * 60 m = 777.6‬ m³
 Concrete for beams: (26.4 m * 0.5m * 0.5m) * 12 (number of beams in X and Y line) = 79.2‬ m² * 20 stories = 1584 m³
Waste of concrete = (777.6 m³ + 1584 m³) = 2361.6 m³ * 5% = 118.08 m³
Conversion factors = 118.08 m³ * 2.4 t/m³ = 283.392 t
Reinforcement: we have off-side reinforcement, so the Waste of reinforcement = 0%
Superstructure (columns, slabs and beams):
Our company has 2000m³ Framework metal moulding (Iron and steel) that can be re-used in other project. So the waste of them is 0.
Conversion factors = 2000m³ * 1.5 = 3000 kg= 3t
Slabs:
Concrete = {(30m * 30m) – (79.2 m + 3.6m)} = 817.2 m² 
817.2m² * 0.3 m (thickness of slab) = 245.16‬ m³ * 20 (number of floors) = 4,903.2‬ ‬ m³
Waste of concrete in slab = 4,903.2‬ ‬ m³ * 5% = 245.16‬ ‬ m³
Conversion factors = 245.16 m³ * 2.4 t/m³ = 588.384 t 
Waste of super-structure is: 118.08 m³ + 245.16‬ ‬m³ = 363.24 m³
Waste of super-structure is: 283.392 t + 588.384 t = 871.776 t
reinforcements’ waste: 0%
 
Façade
Glass = (30+30+30+30) * (20 * 3) = 7200 m²
Aluminium frame.
Both glass and aluminium frames are off-side.  
For this waste we just need just one skip for all mixed waste because there are no hazardous materials.
With all glass windows and aluminium frames purchased, the packaging is returnable.
The packaging from these materials must kept separately in store until they go back to the factories.
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1.	Eliminate waste:
· We can buy concrete from outside with mixing trucks bringing it to the site which helps to do away with packaging from cement, sand and coarse.
· we have Off-site reinforcement so there is no waste.
2.	Reducing waste on the site:
· The packages of glass and aluminium frames for the façade, will be removed from the site by the supplier, as part of the agreement.
· Storage spaces in sufficient quantity must be provided so that waste is efficiently separated as it occurs.
· If we choose hard wearing pollution-free parts, they have a long life and great durability, like concrete, strong glass windows with aluminium frames.  
· Use an off-site steel plate for the inside of the concrete slab
· Use the framework plastic moulding for foundation, leaving them underground after work 
3.	Reuse any of the materials generated on site:
· we could reuse a certain amount of excavated soil for landscaping an area.
· Plastic that protects the concrete of foundation for 7days, can be reused in the site for slabs.
· Framework metal moulding (Iron and steel) can be re-used in other parts of the work (columns, beams and slabs)
4.	Recycling
· If any excess unused material cannot be used, it might be possible to use it in a different form. Any broken glass or metal items used in the façade could be recycled. All paper packaging from façade (glass and aluminium) must be put into separate skips. 
· Concrete, insulation materials, coal tar and tarred products and plastic will be recycled by the licensed companies who are contracted to do the work. 
· At the end of project, we have around 1000 m² waste of plastic, which is roughly 100 kg.  

5.	Disposal: 
· It is essential to have separate skips for each type of waste.  This reduces disposal costs and ensures that hazardous and non-hazardous waste is not mixed together.  
[image: ]
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We are making a contract with L.G. Murphy, located in Swansea SA5 4ED. They have Certified staff to deal with on the site waste. They can clear all soil and stone, and concrete from the site.
They will have all the soil and concrete. The concrete can be crushed and re-used as recycled aggregate wherever it is needed in the construction industry.  They have their own concrete pulverisers. A pulveriser or grinder is a mechanical device for the grinding of many different types of materials and are specifically designed to work with concrete, so that you get a quicker and more effective end product.
We are also, we are making a contract with Gavin Griffiths Group in Llangyfelach, Swansea SA5 7LP, who will recycle the Insulation materials, Coal tar and tarred products and plastics

	types of the waste
	dealer
	Volume m³
	Destination of waste

	soil and stones
	L.G. Murphy
	15740.8
	Re-use offside


	Concrete
	L.G. Murphy
	4,930.39‬
	Recycled Concrete

	Insulation materials
	Gavin Griffiths Group
	84
	Recycle

	Coal tar and tarred products
	Gavin Griffiths Group
	45
	Recycle

	Plastic
	Gavin Griffiths Group
	5
	Recycle

	Empty packaging contaminated
	…
	0
	Return to factories

	Framework metal moulding (Iron and steel)
	-----
	2000
	Re-use
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	Type of waste
	Volume
m³
	Number of 14-yard skip (10.7m³)
	Truck (14 m³)
	Cost per truck/skip
	Total cost

	Soil
	15740.8
	--------
	1125
	£35.40
	£39825

	Concrete
	4,930.39‬
	460.78
	
	£200
	£92200

	Steel


	0
	0
	0
	0
	0

	Mixed 
	10.7
	1
	----
	£200
	£200

	Coal tar and tarred products
	45
	5
	
	£200
	£1000

	Plastic
	5
	8-yard skip
6m³
	----
	£150
	£150

	Insulation materials
	84
	8
	----
	£200
	£1600

	TOTAL
	
	
	
	
	£134975
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Implementation:
· Make a classification description and waste transfer notes
· Distribution note (short description of measure and work)
· Have a meeting with both LG Murphy and Gavin Griffiths companies twice a month.
· Train the gangs to create minimum waste 
· Find the safe place for skips with easy access to them.
· Insure that there are separate skips for each type of waste and train the labourers to put the waste into the correct skip
· Make a track to access the excavation.
· Have a store to protect any metal from the rain
· Contact any delivery companies to confirm details so that the site is ready for each delivery
· check with the Environment Agency that the waste collector has the correct licensing to carry waste
· Which staff members and available funds are set aside? (staff, budget)
· Is public information a legal requirement? (which information is required? who has to be informed? by which means? when? how frequently?

Monitoring:
· Check what these companies do with the waste, so that we are aware of its End of Life.
· Check each delivery carefully.
· Don’t mix the waste.  Any hazardous material (e.g. coal tar and tarred products) must be kept in a locked store.
· Keep the reinforcement in a safe area and put the packaging into its own safe store.
· Clean the wheels of any vehicles before they leave the site.
· The site must be checked that every day for cleanliness.
· Write and record all the data.
· Clean and keep the framework metal moulding (Iron and steel) in store after work.
· suitable and safe location for skips
· clear signage

Review:
· Review the SWMP plan during construction
· Fortnightly meetings during the time of: substructure, superstructure and facade
· Discuss regularly with the companies engaged with the waste so that so if anything should go wrong, a solution can be found
· Record any advices.




[bookmark: _Toc36379056] Conclusion
There is an impressive reduction to be made off-site reinforcement, glass and aluminium frames. We are aiming to have 0% landfill that has a great impact on environment. We choose 5% waste for concrete that can be acceptable in large volume of pouring concrete such as foundation and slabs, but this can be decreased to 3% for columns and beams.
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