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1.0 Legislation Applicable and Guidance
· Environmental Permitting (England and Wales) Regulations 2010
· 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 (Amended in 2012)
· Hazardous Waste (England and Wales) Regulations 2005 (Ammended in 2009)
· Defra: Guidance on the legal definition of waste and its application
· BRE: Construction resources and waste roadmap
· WRAP: Developing a strategic approach to construction waste
2.0 Introduction 
According to the HSP (High Speed Training) 2019, 61% of waste in the UK in 2016 was generated from the construction industry. According to government statistics in 2016 the construction and demolition industries generated 66.2 million tonnes of waste. However, 60.2 million tonnes of that waste was recovered for reuse and recycling. Through this report I will indicate what waste will be generated from the construction of a 20-storey building with a 3-floor underground basement which is situated on Paxton Street.
3.0 Site Waste Management Plan
A site waste management plan is a document that is created usually by project managers on construction projects to outline their strategy on how they will manage and dispose of their waste. The plans are produced before the start of the project, monitored throughout and then reviewed at the end of the project. SWMPs used to be a legal requirement for projects over £300,00 under the Site Waste Management Plans Regulations 2008 but since 2013 they are no longer a legal requirement but are still often produced as they offer a lot of benefits. For example, according to Brown Recycling Ltd 2020 there are three main benefits of SWMPs:
· Money saving
A SWMP will enable a company to save money because it outlines a way to “efficiently control the storage and use of all resources and produced waste”. Furthermore, planning the waste disposal gives a company more time to plan and source the cheapest option rather than having to quickly find a solution once the waste is produced which is likely to be more expensive.
· Protects the environment
Finding ways to reduce the amount of waste and recycle is guaranteed to a have a positive impact on the environment and disposing of the waste properly reduces the risk to the community around the site.
· Enhances business reputation
Completing SWMPs for projects indicates that the company values their environmental impact and therefore are held in high regard, especially by local authority’s like the council. Therefore, the company would be more likely to be successful in future tenders.
4.0 How to Reduce and Recycle Waste on Site
Although the UK is no longer in the EU, they have been striving over recent years to hit the EU target of 70% recovery waste of non-hazardous waste by 2020. DEFRA (Department for Environment, Food and Rural affairs) reported in their February 2018 edition of UK Statistics on Waste that the recovery rate of non-hazardous materials was 89.9% which is well ahead of the EU target. This high rate could be down to a greater awareness of techniques to reduce and recycle materials on site. These include:
· Ordering the correct amount of material
[bookmark: _Hlk36482868]In order to reduce waste on site it is crucial to be careful and sensible with the quantity of materials ordered. If a company are constantly ordering far too much material, it is important for the project manager to analyse why too much was ordered and how to reduce this amount on the next project. The Lean Construction Institute 2019 advise companies to “seek advice from the most experienced and knowledgeable people” when planning the work to ensure the correct amount and also the correct size material is ordered because it is likely any oversized material will be cut off and the excess will be waste.
· Material Storage
The storage of materials plays an important part in the sustainability of the on materials. It is important to have a suitable storage area which ensures the materials are kept safe from damage and also potential theft. Materials should be stored on a level blocking and bricks and other masonry should be stacked neatly and safely under cover to protect them adverse weather. On this site on Paxton street it has a storage compound included on the site plan below on area “10” which Is designed to keep the materials safely secured so additional materials do not need to be ordered, saving cost and waste.
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· Recycle and reuse on site
[bookmark: _Hlk36482905]Excess materials can be reused for different purposes on site to reduce waste. For example, excess concrete, unused bricks and any other masonry can be used as backfill along foundation walls. Also, unused materials like timber or concrete blocks can be used to form storage containers. In terms of this project, It would be more practical for the Derwen Group to collect the waste and take it to their licensed recycling unit as they have the facility to get a greater use out of the materials than could be done on our site. 
· Use modern building methods
The construction industry is rapidly making a change towards using more off-site manufacturing for building. Although there are questions raised about this method of construction due to some issues when it was used in the 60s, it is certainly a method that creates less waste on site. For example, I recently attended a talk from Andy King of Wernicks off site manufacturing who are based in Port Talbot who said “You wouldn’t build a car in the middle of a cold and wet field, so why would u build a house in one?”. Building in cold and wet conditions can lead to damage of materials and therefore waste but building in a controlled environment in a factory and then delivered to site means the only waste on site would be from the packaging used to transport the modular part of the building. An example of where this method has been used to reduce waste on this project on Paxton Street is for the façade. The façade is a structural glazed finished which means the glass panels will be pre-fabricated and then delivered to site and fixed on, meaning the only waste produced will be the plastic and card packaging and the wooden pallets used which has been arranged with the contractor for the packaging to be taken away with them after the delivery and then can be recycled and used again.
· Working with subcontractors
In order to ensure waste is reduced and kept to a minimum on this site it is important to cooperate with subcontractors. For example, to keep waste on this site to a minimum, all subcontractors working on site will have to sign an agreement that they are keeping waste on site to a minimum. Furthermore, all skips will be heavily labelled to ensure the waste is going into the allocated skip.
5.0 Waste Identified
In order to identify what waste would be generated from this project I had to analyse the construction method to see what material was used. For this project, the building has a secant piling foundation and the basement is constructed using the top down method. The building has a concrete frame with steel reinforcement with a structural glazed façade using a unitized system.
All calculations are attached in the appendix and for the purpose of this assignment I have assumed:
· 3% waste for each material (excluding soil)
· Each storey to be 2.5metres
The wastes produced from this project are inert wastes and therefore in order to convert the volume into mass I have used the conversion rates as followed:
· Soil and stones 1.25t/m3 
· Concrete 1.24t/m3
· Steel 1.24t/m3
· Glass 0.61 t/m3
Excavation Waste
	Material
	Volume m3
	Mass t
	Code

	Soil
	11,880
	14,850
	17-05-04



Basement Waste
	Material
	Volume m3
	Mass t
	Code

	Concrete
	202.5
	251.1
	17-01-01

	Steel
	1.6
	1.9
	17-04-05



Superstructure Waste
	Material
	Volume m3
	Mass t
	Code

	Concrete
	1350
	1674
	17-01-01

	Steel
	10.4
	12.9
	17-04-05



Cladding Waste
	Material
	Volume m3
	Mass t
	Code

	Glass
	270
	164.7
	17-02-02

	Wooden Pallets
	0
	0
	17-02-01

	Plastic
	0
	0
	15-01-02


There is no waste from wooden pallets or the plastic packaging because it is arranged for the contractor who is fitting the glass panel façade to take the pallets and packaging back with them after delivery.
Total Waste
 
	Type of Waste
	Total Volume m3
	Total Mass t
	Code

	Concrete
	1552.5
	1940.6
	17-01-01

	Steel
	12
	14.9
	17-04-05

	Glass
	270
	164.7
	17-02-02

	Soil
	11880
	14850
	17-05-04





6.0 Waste Disposal
In order to dispose of the waste generated onsite I have chosen Derwen Group to collect and dispose of the waste. Derwen Group are based in Neath Abbey and have a reputation for disposing of waste in a sustainable way. There service includes renting and collecting the skips and taking waste to their licensed facility where they can dispose materials. Furthermore, Derwen group offers an opportunity to recycle the waste generated as in 2013 they commissioned a sophisticated recycling and recovery plant. The aim of this plant is to maximise the quality and quantity of the recycled materials using a dis-assembly line and uses air and optical sorters to achieve great quality in the end product. A copy of their license is shown in the image below.
[image: ]



Skips will be hired from Derwen Group to put the waste in but not all the waste will need to go in skips and also not all will have to go to landfill. In this case the soil would not be put in skips but instead dumpers would be required. Furthermore, I have assumed that 70% of the soil wastage generated can be used for landscaping on site and the other 30% would be dumped elsewhere and recycled. Concrete and steel are both recyclable materials and therefore I have assumed that Derwen group could recycle 100% of the steel waste and 70% of the concrete waste. I have assumed that because of potential damages around 30% of the waste would need to go to the Derwen group landfill site. Due to the nature of the façade and the way it is fit, it is unlikely that much waste would be produced but I have assumed that if any waste was produced it would be because of damages to the glass and therefore I have assumed it would need to go to landfill.
	Type of Waste
	Total Volume m3
	Total Mass
t
	Dealer
	Reuse on site m3
	Recycle
m3
	Landfill
M3

	Soil
	11880
	14850
	Derwen Group
	 8316 (70%)
	3564 (30%)
	0

	Concrete
	 1552.5
	1940.6
	Derwen Group
	0
	1086.75 (70%)
	465.75 (30%)

	Steel
	12
	14.9
	Derwen Group
	0
	 12 (100%)
	0

	Glass
	270
	164.7
	Derwen Group
	0
	0
	270 (100%)


	
7.0 Cost of Waste Disposal
[bookmark: _Hlk36482990]Derwen Group offer skips of different sizes but for the waste generated on this site, skips will be hired that are of 8m3 for the concrete and glass at a cost £150 per skip. For the steel skips will be hired of 6m3 at a cost of £110 per skip. In order to calculate the total cost of the waste I have had to consider the landfill rates set by the government. It does not state on Derwen website that they pay the landfill rate, so I have included it in my costings. According to the UK government 2020, Landfill tax applies to all waste that is:
· Disposed of by way of landfill
· At a licensed landfill site
· On or after 1 October 1996
· Unless the waste is specifically exempt
The waste being produced by this project is inert waste and therefore we would be liable to pay the lower rate which as of April 2019 is £2.90/tonne. This rate is being increased to £3/tonne in April 2020 but the purpose of this assignment I have used the rate of £2.90/tonne.
	Type of Waste
	Total Volume
M3
	No. Of Skips
	Cost of skips
£
	Cost of landfill rate £
	Total cost
£

	Soil
	11880
	n/a
	n/a
	n/a
	n/a

	Concrete
	1552.5
	194
	29,100
	1,688.32
	30,788.32

	Steel
	12
	2
	220
	0
	220

	Glass
	270
	34
	5100
	477.63
	5,577.63


Total cost of waste = £36,585.95
8.0 Implementation and Monitoring of Plan
In order for the SWMP to be successful it is important the implementation of the plan is conducted correctly. To implement this plan correctly that are some mandatory operations that must be carried out. These include:
· Duty of Care
A Duty of Care must be included in any SWMP. The client and construction manager must take on the responsibility of ensuring reasonable steps are taken to ensure the waste and materials are managed and disposed of efficiently and correctly.
· Recording Data
All data regarding the identity of the person removing the waste, what waste was removed and where it has been taking to must be recorded. It must be also be recorded whether that person has a management license and also to waste carrier registration number. It is mandatory that a record of the type and quantity of waste and also what has happened to this waste is recorded at least every six months.
· Training
It is mandatory that everyone on site should have training to implement this plan correctly. According the East Sussex Council 2008 this training should cover:
· The SWMP itself
· Roles and responsibilities
· Waste procedures on site
· Hazardous waste
· Duty of Care
9.0 Reviewing of Plan
In order to review the SWMP correctly it must be checked at least every six months and the person should complete a table stating the date, their name and the action they have carried out in order to review the plan. Once the project is completed it is mandatory to compare the estimated amount of waste with the actual amount of waste. This data would be shown in a table outlining the predicted waste with the final amount and this table can be used to analyse the success of the plan and then plan for future projects from that data.
10.0 Conclusion
In conclusion, it is clear to see why SWMPs are conducted as I can see from the plan I have created that it clearly indicates what can be done to minimise waste and also the cost of the waste management decisions. Therefore, it is easier to plan costs for the project and also use that data for planning future projects.
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12.0 Appendix
All calculations are giving to 1 decimal place
Volume of soil to be transported (waste)
In order to calculate the amount of soil that will be wasted I have used noted from USWTSD Moodle 2019 to assume that every operation of excavating and downloading lasts 40 seconds on average, the dumpers have a 30m3 capacity, the bucket capacity is 0.8m3, the velocity of the dumper is 50km/hour and the tipping time is 3 minutes. 
Vo = 30 x 30 x 12  
Vo = 10,800 to excavate
Vb = 30 x 30 x 12 x 1.10 = 11,880 to be transported

Building = 30x30 side footprint
Each storey = 2.5 metres
Volume of concrete waste from basement = 
2.5 x 3(floors) = 7.5
30 X 30 X 7.5 = 6750
6750 + 3%waste
3% of 6750= 202.5m3 wasted
Volume of steel reinforcement wasted from basement
In order to calculate the required amount of steel and steel waste I have used figures from the constructor 2019 which states that 130kg of steel reinforcement is required per m3 of concrete.
Volume of steel for basement = volume of concrete ÷ 130
Volume of steel basement = 6750 ÷ 130
                                                = 51.9m3
Volume of steel waste = 3% of 51.9m3
Volume of steel waste for basement = 1.6m3

Volume of Concrete superstructure = 2.5x 20(storeys) = 50
Volume of Concrete superstructure = 30x30x50 = 45000
3% of 45000= 1350m3
Volume of steel waste= 1350130
Volume of steel waste for superstructure= 10.4m3

Volume of glass cladding waste = 2.5x 20(storeys) = 75
Volume of glass cladding = 30x75x4
Volume of glass cladding= 9000m3
3% of 9000= 270
Volume of glass cladding waste = 270m3
The wastes produced from this project are inert wastes and therefore in order to convert the volume into mass I have used the conversion rates as followed:
· Soil and stones 1.25t/m3 
· Concrete 1.24t/m3
· Steel 1.24t/m3
· Glass 0.61 t/m3
Concrete total waste= 202.5 + 1350
Total concrete waste= 1552.5
Total concrete waste mass = 251.1 + 1674
Total concrete waste mass= 1940.6 tonnes
Total steel waste= 1.6+ 10.4
Total steel waste = 12m3
Total steel mass = 1.9+12.9
Total steel mass= 14.9 tonnes

Amount of soil to be reused = 70% = 8316
Amount of soil to be recycled = 30%= 3564
Concrete to be recycled= 70%= 1086.75
Concrete to be used for landfill= 30%= 465.75
To work out these percentages I have divided the number by 10 and then multiplied by either 7 or 3.

Amount of concrete skips = 1552.5÷8
Amount of concrete skips = 194 skips
Cost of concrete skips = 194 x 150
Cost of concrete skips = £29,100
Amount of steel skips= 12÷6
Amount of steel skips= 2 skips
Cost of steel skips = 2 x 110
Cost of steel skips = £220
Amount of glass skips = 270 ÷ 8
Amount of skips = 34 skips
Cost of glass skips = 34 x 150
Cost of glass skips = 5100

Cost of concrete landfill rate= 30%of concrete mass x £2.90
Cost of concrete landfill rate = £1688.32
Cost of glass landfill rate = 100% of glass mass x 2.90
Cost of glass landfill rate= £477.63

Total cost = 30,788.32 + 220 + 5,577.63
Total cost = £36,585.95
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‘The Company Secretary Our ref: EPRIFP3893SF
Derwen Plant Ltd
Neath Abbey Wharf

Neath Abbey Date: 9™ March 2010
Neath
SA10 6BL

Dear SirMadam
Issue of standard permit

Permit reference: EPR/FP3893SF

Applicant: Derwen Plant Ltd

Standard facllity: Derwen Plant Ltd, Neath Abbey Wharf, Neath Abbey, Neath, SA10
6BL

1 enclose:

1. a copy of the permit

2. the standard rules list SR2008No3_75kte
3. decision document

To view a copy of Getting the basics right — how to comply with your environmental permit
please use the following link to our website;
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