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Site Waste Management Plan (SWMP) for Paxton St. Tower, Swansea.

Legislation & Guidance

· Waste Framework Directive 2008/98 + 2018/851 update 
· The List of Wastes (LoW) (England) Regulations 2005 + 2015 update 
· 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)
· Commission Notice on technical guidance on the classification of Waste (2018/C 124/01)
· Guidance on the classification and assessment of Waste. Technical Guidance WM3 (2015)
· WRAP SWMP Guidance
Project Information

Project Name : 
Paxton St. Tower.

Project Location :
Paxton St, Swansea, West Glamorgan. SA1 3SQ.

Project Cost (est.) :
£45m

Floor area (m2) :
18,000m2
Project Start Date :
01-06-2020

Project End Date :
01-01-2022

Site Location Description :
Site located to south of Oystermouth Rd, North and East 



of Paxton St, Swansea. Site is currently a car park 




serving County Hall and nearby residential areas. Site is 



level with access from Paxton St.
Project Description :

Paxton St. Tower will occupy a 30m x 30m footprint with 



total 20 storey high (3 basement level and 17 above 




ground level). Basement levels to be used for carparking 



and plant, 17 floors above will be a 






commercial/residential mix.
Construction method :
Basement construction will employ a 'top down' method. 



CFA piles initially positioned with a perimeter of secant 



piles to three sides with raft foundation. 





Frame and floor slabs to be steel reinforced concrete. 




Column spacing at 5m, floor height of 3m. Façade of 




structure to be prefabricated composite panels with 




integrated insulation and prefabricated glazing units. 




These to be attached to stainless steel track. 
Client :


Paxton Developments Ltd.

Principal Contractor :
Rowlands Construction Ltd.

Responsibilities

	
	Name
	Company
	Company type

	Who is responsible for drafting the SWMP?
	SWMP Consultant 
	Rowlands Construction Ltd.
	Lead Consultant

	Who is responsible for implementing the SWMP?
	Project Manager
	Rowlands Construction Ltd.
	Principal Contractor

	Who is waste champion?
	TBA
	Rowlands Construction Ltd.
	Principal Contractor

	Who is the person in charge of the project?
	TBA
	AA Architects Ltd.
	Clients Rep

	Where is the SWMP kept?
	On site. Main office.

	Declaration : We agree that the Client and the Principal Contractor will take reasonable steps to ensure waste duty of care is complied with, materials are handled efficiently and waste is managed appropriately.

	Signature
	

	Print name
	

	Date
	


Purpose of this Site Waste Management Plan

This SWMP should function to achieve the following outcomes -

· Improve planning to facilitate a clear system for dealing with waste on site

· Look at ways to reduce, recycle, re-use and recover waste on and from site

· Facilitate training, communication to subcontractors and staff

· Monitor and cost waste movement from site

Planning
Measures to reduce waste -

· Use of pre-fabricated components -

· Façade/cladding. - Designed and supplied to spec. No materials wastage on-site from manufacture, oversupply and/or breakage returned to manufacturer for re-use/recycling.
· Will a pre-fab beam and block design reduce concrete and steel waste? Further design and calculations required.

· Use of waffle slab design to reduce concrete volume and waste as alternative option? Further design and calculations required.
· Use of a re-usable formwork system to avoid waste 'shuttering' wood sheets. e.g. 'Geoplast' formwork system for columns and slabs.
· Agreements from suppliers to take back as much waste as possible -

· Un-set concrete (oversupply).
· Pallets, packaging for reuse/recycling/recovery.
· Steel products (oversupply) for reuse.
· Adequate provision for waste sorting. - 
· separate skips for waste types.
· clear labelling of skips, waste areas.

· Re-use of material on site - e.g. soil and stones for landscaping.
· Materials choice - less waste creation by design - e.g. cladding with integrated insulation.
· Building placement and orientation to allow for adequate space and access on site for storage and sorting of waste.

· Use of standardised components to allow for re-use due to over-supply or at 'end of life'. 
Forecast and Identification of Types of Waste
	Construction Stage
	Waste type/ identification
	Volume (m3)
	Weight (tonnes)
	EWC Code (WRAP)

	Excavation
	Soil and Stones
	12,375
	18,570
	17.05.04

	
	Mixed
	2
	1.74
	17.09.04

	Basement/ Foundation
	Concrete (un-used)
	128
	307
	17.09.03*

	
	Concrete (used)
	248
	307
	17.01.01

	
	Steel
	43.26
	18.17
	17.04.05

	
	Cardboard (packing)
	10
	2
	15.01.01

	
	Plastic (packing)
	5
	1.1
	15.01.02

	
	Timber Pallets
	20
	6.8
	15.01.03

	
	Mixed
	2
	1.74
	17.09.04

	Superstructure
	Concrete (un-used)
	255
	612
	17.09.03*

	
	Steel
	86.52
	36.34
	17.04.05

	
	Cardboard (packing)
	20
	4
	15.01.01

	
	Plastic (packing)
	10
	2.2
	15.01.02

	
	Timber Pallets
	40
	13.6
	15.01.03

	
	Mixed
	3
	2.61
	17.09.04

	Facade
	Steel (Stainless)
	0.43
	0.18
	17.04.05

	
	Cardboard (packing)
	20
	4
	15.01.01

	
	Plastic (packing)
	10
	2.2
	15.01.02

	
	Timber Pallets
	40
	13.6
	15.01.03

	
	Mixed
	3
	2.61
	17.09.04

	
	Sealant tubes (harardous)
	0.5
	0.465
	08-04-10


Forecast of Waste minimisation, Destination and Dealers for waste
	Type of Waste
	Volume (m3)
	Weight (t)
	Dealer
	Destination

	Soil & Stones
	12,375
	18,570
	Stenor
	30% to be reused for landscaping on site.
70% to be waste from site. Processed and partially recyled by Stenor. Of this 50% reused as hardcore, 50% landfill.

	Concrete (Un-used)
	383
	919
	Cemex
	Cemex under contract to dispose of unused concrete off site at own cost.

	Concrete (Used)
	248
	307
	Stenor
	100% to be waste from site. Processed and recycled by Stenor. Of this 100% recycled as hardcore.

	Steel (Rebar)
	130
	54.51
	LKM
	100% waste from site. Processed and re-sold for reuse and recycling

	Stainless Steel (Track)
	0.43
	0.18
	
	100% waste from site. Processed and re-sold for reuse and recycling

	Cardboard (Packaging)
	50
	10
	GD Waste
	100% waste from site. Processed and re-sold for recycling 75%. Landfill 25%

	Plastic (Packaging)
	25
	5.5
	
	100% waste from site. Processed and re-sold for recycling 25%. Recovery 75%

	Timber Pallets
	100
	34
	
	80% returned to supplier. 20% waste from site. Processed and re-sold for reuse 80% and recycling 20%

	Sealant Tubes
	0.5
	0.465
	
	100% waste from site. Processed and re-sold for recycling 80%. Landfill 20%

	Mixed (inc. canteen waste)
	10
	8.7
	
	100% waste from site. Processed and recycled 20%, recovery 60%, landfill 20%


Budget for waste management
	Type of Waste
	Volume (m3)
	Weight (t)
	Rate
	No. skips
	Cost/Value (£) ex. vat

	Soil & Stones
	8,662
	13,000
	£7 per tonne removed by tipper
	N/A
	91,000

	Concrete (Used)
	248
	307
	40yd skip (30m3) @ £400 ea.
	9
	3,600

	Steel (Rebar)
	130
	54.51
	20yd skip (15m3). Paid @ £125/t
	7
	-6,814

	Stainless Steel (Track)
	0.43
	0.18
	2 yard mini skip (1.5m3).  Paid @ £950/t (316 grade)
	1
	-171

	Cardboard (Packaging)
	50
	10
	12 yard skip (10m3) @ £220
	5
	1100

	Plastic (Packaging)
	25
	5.5
	8 yard skip (6m3) @ £150
	5
	750

	Timber Pallets
	20
	6.8
	8 yard skip (6m3) @ £150
	4
	600

	Sealant Tubes
	0.5
	0.465
	2 yard mini skip (1.5m3). @ £60
	1
	60

	Mixed (inc. canteen waste)
	10
	8.7
	3 yard skip (2m3) @ £120
	5
	600

	Total Cost (£) ex. vat
	90,725


Implementation / Monitoring
Measures to implement the SWMP -

· Provision for communication and training of subcontractors and staff for -

· efficient waste management on site.

· roles and responsibilities.
· materials storage.
· handling hazardous waste.
· A training log to be kept up to date.
· A 'duty of care' is mandatory in the SWMP, handling details must be logged - see following table -

	Waste Management Contractor Name
	Contractor Address
	Waste carrier Licence no., date issue, expiry
	Waste management Licence no., date issue, expiry
	Transfer notes, storage location

	Stenor
	Burrows Rd,
	TBA
	TBA
	TBA

	
	Kings Dock,
	
	
	

	
	Swansea.
	
	
	

	
	SA1 8QT
	
	
	

	
	
	
	
	

	Cemex
	Kings Dock,
	TBA
	TBA
	TBA

	
	Swansea.
	
	
	

	
	SA1 8QU
	
	
	

	
	
	
	
	

	
	
	
	
	

	LKM
	Brooker House
	TBA
	TBA
	TBA

	
	Symonds Drive
	
	
	

	
	Sittingbourne
	
	
	

	
	Kent
	
	
	

	
	ME10 3SY
	
	
	

	GD Waste
	Taybrite
	TBA
	TBA
	TBA

	
	Heol-Y-Bwlch
	
	
	

	
	Bynea
	
	
	

	
	Llanelli
	
	
	

	
	SA14 9SU
	
	
	


Monitoring of waste movement from site

Use the table to log relevant details -
	Date
	Type of waste
	Carrier
	Destination
	Licence no.
	Transfer note ref.

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Daily Waste Log
Use the table to log relevant details -
	Date :
	
	Quantity m3 (or tonnes)

	Type of waste
	Re-use on site
	Re-use off site
	Recycling on site
	Recycling off site
	Recovery on site
	Recovery off site
	Sent to landfill
	Other

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


Review
Notes post-completion of the SWMP. -

· Difficulties in estimating material waste -

· Guidance for concrete waste @ 3-5% for poured concrete is broad so cannot be accurate.
· Guidance for rebar content in concrete ranges from 1-3% and as a waste from 3-5%, again quite broad ranges to estimate so cannot be accurate.

· This SWMP does not deal with the possibility that soil may be contaminated due to historical industrial use of the land. A system of testing for the soil (and other items buried in the ground) would have to be in place with an alternate SWMP section to deal with contaminated soil separately.

· This SWMP can be improved with alternate design considerations, i.e. floor slab design. More efficient use of concrete such as waffle slab design can be compared. Also potential for off-site manufacture of pre-tensioned beam and hollow block can be compared to a solid poured slab design in respect to saving waste on site.

· The vast amount of EWC codes can create confusion and potentially too many waste streams. A 'mixed waste' stream is required (to be dealt with by a waste dealer/subcontractor) to deal with this issue.
· Difficulties in finding accurate information from waste dealers as to how the waste is dealt with - Unfortunately with many offices closed at this time due to 'coronavirus' basic website information has to be relied upon. This can be improved upon at a later date.

· Problems estimating bulk volumes from WRAP conversion factors. Refer to calculation for waste steel of 6.9m3.. multiplied by its weight of 7.9t/m3 (54.5t) then divided by the WRAP conversion factor of 0.42 the final volume is 130m3. I cannot accept this to be correct so required further investigation.
· Reducing packaging for materials - I believe this to be a serious problem as so much is generated. The packaging IS required to protect product from damage, whether from mis-handling of from the environment. Packaging cannot be returned to the supplier until the product is used/installed by which time it may not be possible to return to supplier. Reduction in packaging may also cause further waste from damage.

Appendix

Calculations

Soil Volume Calculation

*Assumptions made -

· that the site to be excavated to a depth of 11m and that there will be 'sufficient area' on site to store soil for backfill.
· the soil excavated for the access ramp will be returned and compacted to the same volume. i.e. no nett gain in volume.

· despite this site known to be located in a contaminated ground area the soil to be tested as 'inert' (not contaminated).

· although spoil likely to be 'made ground' due to it's industrial history will still be classed as 'soil'. (non-soil elements of this could be used in landscaping).
Footprint of building -


30m x 30m x 11m = 9,900m3
Using the bulking factor table (Appendix/Table1) - 8m (sand, gravel, soft clay, made ground) of our excavation will have a bulking factor of 5 - 20%. 3m (dense clay) that of 20 - 40%. A safe estimate for this excavation will be 25%.

With a volume of 9,900m3 the bulking factor brings this to 12,375m3.
To reduce off site waste of soil a target of 30% of our total volume can be used for landscaping. With this in mind to calculate 70% remaining soil -

Volume of waste soil is 12375m3 x 0.7 

= 8,662.5m3.

Volume of soil to be re-used is 12375m3 x 0.3 
= 3,712.5m3.
A cubic metre of soil will weigh between 1.2 - 1.7 metric tonnes (dry/wet), a conservative mid-point at 1.5 metric tonnes. To calculate the conversion from volume to weight -

Volume of waste - 8,662.5m3 x 1.5 = 12,993.75 t,  - 13,000 tonnes (estimate).

Volume of re-used - 3,712.5m3 x 1.5 = 5,568.75 t,  - 5,570 tonnes (estimate).

Volume of total soil - 12,375m3 x 1.5 = 18,562.5 t,  - 18570 tonnes (estimate).

Concrete Volume Calculation

Total concrete accounted for in calculations are for -

· Foundation - Piles and raft, secant perimeter.

· Floor slabs

· Columns

*Assumptions made -
· Only the 30m x 30m footprint of the building to be considered in calculations.

· Columns are 5m apart forming a grid 7 x 7 (49 total). They taper in size from 0.75m x 0.75m (bottom) to 0.45m x 0.45m (top).
· Secant piled wall/foundation perimeters 3 sides only.

· Main pile foundations are spaces 5m apart in a grid 5 x 5 (25 total)
· Raft foundation supports one side (where no secant piles).

· Basement columns are 5m apart forming a grid 5 x 6 (30 total).

· Secant piles volume to be calculated as solid cuboid (rather than cylinders) to take account of a shuttered final surface, cylinder overlap and ring/header beam.

· Bulking factor (Vbulk) of 'broken' concrete is 1.24t/m3. (WRAP)
· Weight of 1m3 of solid concrete is 2.4 tonnes.
Raft Foundation -

Volume = 30m x 30m x 0.8m = 720m3.

Piles (Beneath raft) -

Volume per. Pile 
= Depth x π r2




= 5m x π x 0.62



= 5.65m3
Total volume 
= 5.65m3 x 25 columns = 141.25m3.
Secant Piles -

Total volume 
= 2(30m x 0.6m x 14m) + (28.8m x 0.6m x 14m)



= 2(252) + 241.92




= 745.92m3.

Floor Slabs -
Volume per. slab 
= 30m x 30m x 0.3m 




= 270m3.

Total volume 
= 270m3 x 19 slabs = 5,130m3.

Basement only
= 270m3 x 3 slabs = 810 m3.

Superstructure only
= 270m3 x 16 slabs = 4,320m3.

Columns -
Column sizes and volume (from raft) -


Level 1-3 
750mm x 750mm


Volume per. column 
= 0.75m x 0.75m x 2.7m 
= 1.519m3.


Total volume 

= 1.519m3 x 30 (columns) x 3 (floors) = 136.71m3.

Level 4-7 
750mm x 750mm


Volume per. column

= 0.75m x 0.75m x 2.7m 
= 1.519m3.


Total volume 

= 1.519m3 x 49 (columns) x 4 (floors) = 297.72m3.


Level 8-14
750mm x 600mm


Volume per. column

= 0.75m x 0.6m x 2.7m
= 1.215m3.


Total volume 

= 1.215m3 x 49 (columns) x 6 (floors) = 357.24m3.


Level 15-19
450mm x 450mm

Volume per. column

= 0.45m x 0.45m x 2.7m
= 0.547m3.


Total volume 

= 1.215m3 x 49 (columns) x 5 (floors) = 134m3.


Total Column Volume 
= 925.67m3.
Total volume of concrete used (except infill) -

	Concrete Element
	Basement Stage Volume (m3)
	Superstructure Stage Volume (m3)

	Raft foundation
	720
	

	Piles (beneath raft)
	141.25
	

	Secant piles
	745.92
	

	Floor slabs 1-3
	810
	

	Floor slabs 4-19
	
	4,320

	Columns 1-3
	136.71
	

	Columns 4-19
	
	788.96

	Total Volume
	2,554m3 (nearest m3)
	5,108m3 (nearest m3)

	Waste @ 5% estimate
	128m3 (nearest m3)
	255m3 (nearest m3)

	Volume @ 2.4t/m3
	307 tonnes
	612 tonnes


Total waste concrete -
Working to a estimate that 5% of concrete will be wasted from oversupply -


Volume of waste 
= 7,662m3 x 0.05 
= 383m3 (nearest m3).


Mass of waste
= 383 x 2.4t 





= 919 tonnes. (nearest tonne)
Waste concrete from removal of infill from around pre-cast pile foundation/basement columns -


Total Volume of pile/column (above raft foundation) 
= Depth x π x r2



= 9m x π x 0.62



= 10.17m3.


Total piles 
= 10.17m3 x 25 piles





= 254.25m3.


Column
= 0.75m x 0.75m x 9m




= 5.06m3.


Tolal columns
= 5.06m3 x 25 columns





= 126.5m3.


Removed concrete 
= 254.25m3 - 126.5m3 





= 127.75m3 
= 128m3 (nearest m3).


Weight of concrete 
= 128 x 2.4t





= 307t (nearest tonne)

With Vbulk

= 307/1.24t/m3




= 247.6m3 = 248m3 (nearest m3).
Total concrete waste
= 383m3 + 284m3




= 667m3.
Total mass of concrete waste
= 919t + 307t 






= 1,226t
= 1,230 tonnes (estimate).
Steel Volume Calculation

*Assumptions made -
· 3% of the total volume of reinforced concrete will be comprised of rebar.

· 3% of the total rebar will be waste.

· Weight of 1m3 of solid steel is 7.9 tonnes.

· Bulking factor (Vbulk) of waste steel is 0.42t/m3. (WRAP)
Total Volume of steel bar reinforcement 
= Total Volume of concrete x 0.03








= 7662m3 x 0.03







= 229.86m3. = 230m3 (nearest m3).



Waste @ 3% steel rebar
= 230m3 x 0.03






= 6.9m3.



Weight of steel 
= 6.9 x 7.9t







= 54.51t



With Vbulk

= 54.51/0.42t/m3






= 129.8m3 = 130m3 (nearest m3).

	Steel Element
	Basement Stage 
	Superstructure Stage 

	Total Volume of concrete (m3)
	2,554
	5,108 

	Volume of steel @ 3% (m3)
	76.62
	153.24

	Volume Waste @ 3% (m3)
	2.3
	4.6

	Weight of steel @7.9t/m3 (t)
	18.17
	36.34

	Using Vbulk (m3)
	43.26
	86.52


Stainless Steel Track Volume Calculation

*Assumptions made -
· Track is available in 3m lengths.

· Track weight is 2kg.

· 3m Tracks are fitted vertically every 1m (horizantally).

· Cladding Panels are fitted in 'landscape' orientation.

· 5% of the total track will be waste due to offcuts for openings and damage. Oversupply will be returned to supplier.
· Weight of 1m3 of solid steel is 7.9 tonnes.

· Bulking factor (Vbulk) of waste steel is 0.42t/m3. (WRAP)
Perimeter of building 
= 30m x 4
= 120m.
No. 3m tracks for 17 floors (plus double height top floor) 
= 120 x 18
= 960
Tracks for window openings (2 every 5m average)
= 6 x 2tracks x 4 sides









= 48 per floor

No. 3m tracks for 17 floors of window openings (2 x top floor)
= 48 x 18
= 864
Total Weight 
= (960 + 864) x 2kg
= 3.648 tonnes
Waste steel
= 3.648 x 0.05
= 0.18 ton.
With Vbulk
= 0.18/0.42t/m3
= 0.43m3.

Cardboard Packaging Estimate (total)
Estimate for this project is 50m3.
Bulking/mass factor (Vbulk) of waste cardboard is 0.20t/m3. (WRAP)
Weight @ 0.2t/m3 
= 50 x 0.2
= 10 tonnes
Plastic Packaging Estimate (total)
Estimate for this project is 25m3.
Bulking/mass factor (Vbulk) of waste plastic is 0.22t/m3. (WRAP)
Weight @ 0.22t/m3 
= 25 x 0.22
= 5.5 tonnes
Pallet Estimate (total)
Estimate for this project is 100m3.
Bulking/mass factor (Vbulk) of waste wooden packing is 0.23t/m3. (WRAP)
Weight @ 0.23t/m3 
= 100 x 0.23
= 23 tonnes
Adhesive Tubes Estimate

Estimate for this project is 0.5m3.
Bulking/mass factor (Vbulk) of waste adhesives is 0.93t/m3. (WRAP)
Weight @ 0.93t/m3 
= 0.5 x 0.93
= 0.465 tonnes
Mixed Waste (non-hazardous) Estimate (total)
Estimate for this project is 10m3.
Bulking/mass factor (Vbulk) of mixed construction waste is 0.87t/m3. (WRAP)
Weight @ 0.87t/m3 
= 10 x 0.87
= 8.7 tonnes
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