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1. Introduction

In this assignment I will be creating a site waste management plan (SWMP) that can be implemented within a live construction site with a view to reduce the amount of waste produced by setting out standards of how materials and any waste will be segregated, managed and stored. The SWMP will be continuously updated during the project and will record all waste transfer notes, waste licences and how much waste is being created or recycled.

2. Legislation

There Is no legal requirement for a SWMP but implementing one will not only benefit the planet by reducing waste but will also help to minimise on cost of materials and disposing of those materials.
Construction companies have a duty of care towards managing their waste under s.34 of the Environmental Protection Act and a SWMP can help a site by raising awareness and the importance of implementing certain procedures. A SWMP improves environmental awareness throughout the workforce whilst helping to ensure compliance with various regulations.

Although there is currently no legal obligation for implementing a SWMP on the larger construction sites they are required for a BREEAM assessment or by the local planning authority, and may be considered an environmentally responsible initiative by the main contractor or client. (Designing Buildings Wiki)
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3. Project Information

	Project Name
	Swansea Sky Rise

	Project Location
	Swansea, SA1 3SA

	Project Cost
	£24m (Estimated)

	Floor Area ()
	Approx. 900



	Start Date
	March 2020

	Finish Date
	June 2021



	Description & Scope of the project		
	The construction of a 15 story apartment building with 3 stories of underground parking in a prime area of Swansea city centre.
The build consists of excavating the existing land, Concrete diaphragm walling, Concrete foundations, Steel frame structure and pre-fabricated curtain walling.




	Client
	XYZ Developments

	Principle Contractor
	ABC Construction



4. Responsibilities

	
	Name
	Company
	Party
	Contact Details

	Who is responsible for drafting the SWMP ?
	J.Williams
	ABC Construction
	Lead Consultant
	N/A

	Who is responsible for implementing the SWMP ?
	Project Manager
	ABC Construction
	Principle Contractor
	N/A

	Who is the person in charge of the project ?
	J.Evans
	RAP Consult
	Clients Rep.
	N/A

	Waste Engineer
	
	
	
	

	Site Manager
	
	
	
	

	Document Controller
	
	
	
	

	Hazardous Waste Contact
	
	
	
	




Where will the SWMP be stored?
	Electronic Document
	Shared Computer Network – ABC Construction

	Paper Document
	In the site file in the Project Managers office



Declaration 
This declaration confirms that the Client and Principle Contractor will take reasonable steps to ensure waste duty of care is complied with, materials are handled efficiently and waste is managed appropriately.

This declaration is to be signed by the Project Manager:

	Signature
	J.Williams

	Print Name
	Joseff Williams

	Date
	24/032020












5. Waste Forecast

The waste forecast estimates the types and amounts of waste expected to be generated on this project.

	Works Package
	Subcontractor
	Type of Waste
	Estimate Amount

	Muck Away
	
	Spoil
	9,000m3

	Groundworks / Foundations
	
	Concrete / Steel Re-bar 
	Tbc

	Diaphragm Wall
	
	Concrete & Spoil
	Tbc

	Steel Frame Structure
	
	Steel
	Tbc

	Pre-Fabricated Cladding
	
	Misc
	Tbc

	
	
	
	

	Carpentry 
	
	Timber
	Tbc

	Dry Lining
	
	Plasterboard
	Tbc

	Site Waste
	
	Food / General Waste
	Tbc

	Silicone Sealant
	
	Hazardous Materials – Mastic Tubes
	Tbc

	Roofing Tiles
	
	Hard-core Off-cuts
	Tbc

	
	
	
	




6. Waste Management options

For each waste type you should identify the best waste management action in line with any waste management targets that have been set from the client or principle contractor.
These targets might be made for the following items:
Reducing Waste		Disposing of Waste		Re-using Waste
Recycling Waste		Recovering Waste

7. Duty of Care
This section is included to ensure the client and principle contractor take reasonable steps to ensure waste duty of care and materials are handled in the correct manor and waste is distributed appropriately.

The table below is to be used to log relevant details.
	Waste Management Contractors Name
	Waste Management Contractors Address
	Waste Carrier License;
Date of issue & Expiry
	Waste Carrier Transfer Notes Storage Location

	Neal Soil Suppliers Ltd
	Newton RD, Rumney. Cardiff
	EPR/VP3095FS/V002
	Site office

	
	
	
	




Has the site registered with the Environmental Agency as a hazardous waste producer?
If yes, please provide the hazardous waste registration number……………………………………
8. Waste Log

It is mandatory to log and document the type & quantities of waste produced and what has been done with the wastage in regards to being re-used / disposed off-site.

This log needs to be updated continuously as the project progresses.
	Type of Waste
	Origin of Waste
	% Recycled
	Disposed off-site
(m2 or Tonne)
	Other

	Spoil
17-05-04

	Muck Away
	30% Used for landscaping on site
	10,584m3 (70%)
or 13,230 Tonne
	Inert – Soil Tests are available
Soil disposed by sub-contractor

	Concrete 
17-01-01

	Foundations
	N/A
	27m3 (3% waste)
or 64.8 Tonne
	Concrete Will be taken from site back to the batching plant.

	Steel Re-bar
17-04-05

	Foundations
	Likely to be Re-used on another site
	3.1 Tonne (3% waste) 
	Steel Fixers will off-site via lorry with hi-ab

	Concrete
17-01-01

	Diaphragm Wall
	N/A
	25.2m3 (3% waste)
or 60.48 Tonne
	Concrete Will be taken from site back to the batching plant.

	Steel
17-04-05

	Steel Frame
	Likely to be Re-used on another site.
	1.530 Tonne (2% waste)
	Waste is Minimised to 2% (offcuts) due to Pre-Fabrication in a workshop.

	Miscellaneous 
Mixed Waste

	Cladding Panels
	N/A
	0% waste
	Pre-Fabricated in a factory to have no on site wastage – packaging to be off-sited by contractor.

	Steel
17-04-05

	Metal Deck Floor
	Likely to be Re-used on another site
	27m2 (3% Waste)
270 Kg
	Metal deck flooring can be re-used on other sites or be recycled into something else

	Concrete
17-01-01

	Metal Deck Floor
	N/A
	5.4m3
or 13 Tonne
	Concrete Will be taken from site back to the batching plant.

	Steel Mesh
17-04-05

	Metal Deck Floor
	Likely to be Re-used on another site
	27m2
or 270 Kg 
	Steel Fixers will off-site via lorry with hi-ab likely to be used on another site















9. Planned Actions to Minimise Waste on Site


Reducing Waste Streams

· Materials will be appropriately stored ensuring they do not get damaged by weather conditions or site machinery. E.g. Plasterboards will be stored in a dry room and raised off the floor.
· Room sizes will be designed appropriately to allow for minimal waste. E.g room heights to be 2.4m to allow for 1 sheet of plasterboard with no waste.
· Plan ahead and only order exactly what is needed with no allowance for waste.
· Reduce packaging on materials that are being delivered to site.
· Organise a construction site and segregate it into zones for storage of materials away from traffic routes.

Re-using Waste Streams

· Spray painting old ceiling tiles to re-use them meaning you are saving on a material purchase cost and no waste is generated.
· Stockpile an area with materials that could potentially be re-used on the project. E.g if you need a short length of timber instead of cutting a full length there might be an suitable offcut stored in this area.
· Giving clear directions to sub-contractors to save scrap at cutting and fabricating areas to be re-used elsewhere.
· Concrete which can be broken down, crushed and re-used as footpaths or backfill.
· Storing and using spoil from excavating for landscaping or backfilling in certain areas.

Recycling Waste Streams

· Manufacturers take back scheme for clean off-cuts e.g. plasterboard ill collected and returned to the factories for no charge by the supplier.
· Timber pallets / sleepers from deliveries can be recycled to a biogas plant and used as a fuel.
· Locate the nearest recycling centre and encourage sub-contractors to disposed of recycling to these centres.
· Any vegetation or trees could possibly be re-planted in nearby areas prior to muck away.
· Multiple skips for material segregation e.g. wood, glass, metal and plastic skips.










10. Waste Destinations and Costs

This table highlights what type of waste is accumulated, the method it is being removed from site and the off-site costs related to disposing of the materials.

	Type of Waste
	Destination
	Volume 
	Method
	Cost 
	Total Cost

	Spoil
(Excavation)
	70% Off-site disposal
	10,584m3 (70%)
or 13,230 Tonne
	8-wheel Lorry
20T per load
	£200 Per Load x 662 Loads
	£132,400

	Concrete (Foundation)
	Return to batching plant
	27m3 (3% waste)
or 64.8 Tonne
	Concrete Wagon
	£100 per M3
	£2,700

	Steel Re-bar (Foundation)
	Off-site disposal
	3.1 Tonne (3% waste) 
	6 Yard Metal Skip
	£150 Per Skip
	£150

	Concrete (Diaphragm)
	Return to batching plant
	25.2m3 (3% waste)
or 60.48 Tonne
	Concrete Wagon
	£100 per M3
	£2,520

	Steel                   (Steel Frame)
	Off-site disposal
	1.530 Tonne (2% waste)
	6 Yard Metal Skip
	£150 Per Skip
	£150

	Miscellaneous (Curtain Wall)
	Off-site disposal
	2Tonne – Misc. fixings, packaging and silicone
	3 Yard General Waste Skip
	£75 Per Skip
	£75

	Steel         (Concrete floors)
	Off-site disposal
	27m2 (3% Waste)
270 Kg
	3 Yard Metal Skip
	£75 Per Skip
	£75

	Concrete           (Concrete floors)
	Return to batching plant
	5.4m3
or 13 Tonne
	Concrete Wagon
	£100 per M3
	£540

	Steel Mesh          (Concrete floors)
	Metal Deck Floor
	27m2
or 270 Kg
	3 Yard metal skip
	£75 Per Skip
	£75 

	
	
	 
	
	Total Budget
	£ 138,685



Workings out for these Figures will be Highlighted in Appendix 1.


Total Estimated Budget for waste management on site is £ 138,685


11. Implementation, Monitoring and Review

Training

Everyone on site should receive relevant training on the following items:
· The Site Waste Management Plan
· Roles and Responsibilities
· Waste Procedures
· What to do with hazardous waste
· Duty of Care
· Storage of Materials
These topics can be discussed during the site induction and induction forms will be filled in to say that each individual is aware of their responsibilities and will adhere to them.

Review

The SWMP should be reviewed during times of change that effect the plan. 
The review sheet can be found on the second page of the SWMP – This must be filled in after any change or alteration has been made to this form.
If there has been no change to the site, this plan should be reviewed and updated no less than 6 months’ frequency.

Waste Management Review Forecast
It is good practise to compare the estimated and actual values of waste during the process, this can be done by taking the estimated waste from section 3 and the actual waste from section 6. As well as showing the waste generated the waste management routes can be compared and checked against any SMART waste targets set out at the start of the project. 

The table below can be used for the comparison.
	Type of Waste
	Estimated
	Actual  
	Recycled
	Re-used
	Recovery
	Sent to landfill

	Spoil
(Excavation)
	10,000m3
	10,584m3 (70%)
or 13,230 Tonne
	
	30% 
on site
	
	

	Concrete (Foundation)
	30m3
	27m3 (3% waste)
or 64.8 Tonne
	100%
off site
	
	
	

	Steel Re-bar (Foundation)
	2 Tonne
	3.1 Tonne (3% waste) 
	
	100%
off site
	
	

	Concrete (Diaphragm)
	30m3
	25.2m3 (3% waste)
or 60.48 Tonne
	100%
off site
	
	
	

	Steel                   (Steel Frame)
	2 Tonne
	1.530 Tonne (2% waste)
	
	100%
off site
	
	

	Miscellaneous (Curtain Wall)
	6 Tonne
	2Tonne – Misc. fixings, packaging and silicone
	
	
	
	100%
off site

	Steel         (Concrete floors)
	30m3
	27m2 (3% Waste)
270 Kg
	
	100%
off site
	
	

	Concrete           (Concrete floors)
	10m3
	5.4m3
or 13 Tonne
	100%
off site
	
	
	

	Steel Mesh          (Concrete floors)
	1 Tonne
	27m2
or 270 Kg
	
	100%
off site
	
	















Completion Review

Upon completion of the project the following information must be filled in within 3 months of the project finish date.

I hear-by confirm that the plan has been adhered to, monitored and updated on a regular basis to ensure sufficient waste targets have been met as set out by the client and company.

	Signature
	J.Williams

	Print Name
	Joseff Williams

	Date
	24th March 2020




Review Stage

	How beneficial was the implementation of the SWMP?

	



	Did you have any issues using the SWMP?

	



	Actions that could be amended or further developed on the next project. 

	



4. Appendix 1
A. Workings Out.

1. Excavation
Area of plot						= 30m x 30m
Area							= 900m2 x 14m (Depth of Reduced Dig)
Volume to be removed				= 12,600m3 x 1.2 (Bulk Factor)
Time the bulk factor of 1.2 for spoil			= 15,120m3 – 30%
Minus 30% to be re-used for landscaping		= 10,584m3
Total Volume to be off-sited 				= 10,584m3	x 1.25 (Conversion Rate)
Total Mass to be off-sited				= 13,230 Tonne
Total Mass to be off-site				= 13,230t / 20t (8-wheel lorry capacity)
Total amount of lorries needed 			= 662 x £200 (Per lorry load)
Total price to pay for muck away			= £132,400


2. Foundations
Steel Re-bar
Area of plot						= 30m x 30m
Area of plot x Conversion rate for re-bar		= 900m2 x 100kg
Total Mass of Re-bar needed				= 90,000KG or 90T 
							= 90T x 0.03 (3% Waste Allowance)
Total Mass of Re-bar to be off-sited			= 2.7 Tonne			
Total Mass to be off-site in 6 Yard Skip		= £150
Total price to pay for off-siting steel re-bar		= £150


Concrete
Area of plot						= 30m x 30m
Area							= 900m2 x 1m (Foundation Depth)
Volume to be concreted				= 900m3 
3% waste of volume to be concreted			= 27m3
Total Volume to be off-sited 				= 27m3 	x 2.4 (Conversion Rate)
Total Mass to be off-sited				= 64.8 Tonne
Total volume to be off-sited				= 27m3 x £100per m3 for disposal 
Total price to pay for disposal by distributer		= £2,700

3. Diaphragm Wall
Steel Re-bar
Perimeter of plot 					= 30m + 30m + 30m + 30m
Area of diaphragm wall				= 120m x 500mm (wide) x 14m (Deep)
Total Mass of Re-bar needed				= 840m3 x 100Kg (Steel Re-bar Rate)
3% waste of volume					= 84T x 0.03 (3% Waste Allowance)
Total Mass of Re-bar to be off-sited			= 2.52 Tonne			
Total Mass to be off-site in 6 Yard Skip		= £150
Total price to pay for off-siting steel re-bar		= £150




Concrete
Perimeter of plot 					= 30m + 30m + 30m + 30m
Area of diaphragm wall				= 120m x 500mm (wide) x 14m (Deep)
Total Volume of concrete needed			= 840m3 
3% waste of volume to be concreted			= 25.2m3
Total Volume to be off-sited 				= 25.2m3 	x 2.4 (Conversion Rate)
Total Mass to be off-sited				= 60.48 Tonne
Total volume to be off-sited				= 25.2m3 x £100per m3 for disposal 
Total price to pay for disposal by distributer		= £2,520

4. Steel Frame
Steel Frame Structure

A steel frame structure will be designed on a software which will specify the sizes of steels needed and any connection / fixing requirements so everything can be fabricated in a factory to size before having to come to site.

As good practise there will be an estimate of 2% wastage on a pre-fabricated steel frame structure for any on site fabrications or welding needed.

Total Mass of steel to be off-sited			= 1.53 Tonne			
Total Mass to be off-site in 6 Yard Skip		= £150
Total price to pay for off-siting steel			= £150

5. Curtain Walling
Miscellaneous Waste

Like the pre-fabricated steel frame structure the cladded wall panels will be designed on a software which will specify the sizes of materials needed and any connection / fixing requirements so everything can be fabricated in a factory to size before having to come to site. This will reduce the amount of waste produced by the construction site and instead will be in a factory in a controlled environment.

There will be a small percentage of wastage on a pre-fabricated curtain walling for any packaging, fixings or silicones used – a small builders skip will be suitable to dispose of this waste as it is generally very minimal.

The contractors will be asked to take any larger packaging or timber sleepers away with them as they drop off the panelling.

Total Mass of general waste to be off-sited		= 1.53 Tonne			
Total Mass to be off-site in 6 Yard Skip		= £150
Total price to pay for off-siting steel			= £150







6. Concrete Deck Floor
Metal Deck Flooring
Area of floor space 					= 30m x 30m 
Area of floor space 					= 900m2 x 3% Waste
							= 27m2 x 10kg/per m2
Total Mass of metal deck being off-sited		= 270kg				
Total Mass to be off-site in 3 Yard Skip		= £75
Total price to pay for off-siting metal deck		= £75

Concrete
Perimeter of plot 					= 30m x 30m x 0.2m(Deep)
Total Volume of concrete needed			= 180m x 3% (waste)
Total Volume to be off-sited				= 5.4m3 x 2.4 (Conversion Rate)
Total Mass to be off-sited				= 13Tonne
Total volume to be off-sited				= 5.4m3 x £100per m3 for disposal 
Total price to pay for disposal by distributer		= £540

Steel Mesh
Area of floor space 					= 30m x 30m 
Area of floor space 					= 900m2 x 3% Waste
							= 27m2 x 10kg/per m2
Total Mass of Re-bar being off-sited			= 270kg				
Total Mass to be off-site in 3 Yard Skip		= £75
Total price to pay for off-siting steel re-bar		= £75
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5. Reference List

Designing Buildings Wiki, 24th March 2020.
https://www.designingbuildings.co.uk/wiki/Site_waste_management_plan_SWMP

Weights associated with Steel frame 
https://www.building.co.uk/home/steel-insight-structural-steelwork/5026908.article

Prices for Concrete 
https://www.misterconcrete.co.uk/ready-mix-concrete-prices

Weights associated with steel re-bar 
https://www.yourspreadsheets.co.uk/reinforcement-estimates.html

Weight of Spoil in Tonne
https://www.sustainabilityexchange.ac.uk/conversion_factors_for_calculation_of_weight_to_vo

Lorry Sizes (Tonnage)
https://www.smithsbletchington.co.uk/lorry-sizes

Weights associated with Metal Decking
https://smdltd.co.uk/wp-content/uploads/2016/05/SMD.PDS_.533.V2-Product-Data-Sheet-TR60.pdf

Prices and Sizes of builders skips
https://skiphire.services/prices/
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