Old Paxton Street Car Park Development

Site Waste Management Plan

	
Project cost (estimated)

	
£40,000,000

	
Floor area (m2)

	
18,000m2 (30m x 30m x 20 floors)

	
Project start date 

	
30/03/2020

	
Project end date

	
03/01/2022

	
Site location description

	
The site is located at the Old Paxton Street Car Park, near Swansea City Centre

	
Client

	
UWTSD Developments

	
Principal Contractor

	
EJ Construction


	
Description of Project, Materials Used and Construction Method

	
· The scheme comprises of the construction of a £40,000,000, twenty-storey r.c concrete frame building with three floors of underground basement parking. The building consists of a 900m2 (30m x 30m) footprint and is situated in the Marina area of Swansea. 

· The building foundations consist of reinforced concrete slabs on load bearing piles. Reinforced diaphragm walls form act as a retaining element for the three levels of basement, spanning 14 metres.

· The building superstructure is made up of a Kingspan “Benchmark Dri-Design” façade system, pre-fabricated aluminium cassettes which are fixed to the concrete frame.

· The aim of this Site Waste Management Plan is to reduce the environmental impact of the project by following the waste hierarchy - reduce, reuse and recycle materials.



	
Roles and Responsibilities to Distribute Regarding Waste Management

	
Responsible Party for Drafting SWMP

	
Project Manager (Client)


	
Responsible Party for Implementing/Distributing SWMP

Distribute to –
- Client
- Relevant Sub Contractors
- CDM Co-Ordinator)
	



Project Manager (Main Contractor)




	
Waste Coordinator 
	
Project Manager (Main Contractor)

	
Analysis of Material Quantities
 
	
Buyer (Main Contractor)

	
Determine Delivery Dates

	
Programmer & Project Manager (Main Contractor)

	
Obtain Quotations & Place Orders
	
Buyer (Main Contractor)

	
Quantity & Quality Check on Delivery
	
Site Team (Main Contractor)

	
Material Site Storage & Damage Prevention

	
Site Team (Main Contractor)

	
Obtain Relevant Information from Sub-Contractors
	
Project Manager (Main Contractor)

	

Sites that Waste is being delivered to
	


	
	

	
	

	
	

	
	






Upon investigating the predicted waste that will be generated during this project, the following targets have been set in order to maximise savings environmentally and financially –


	
Waste Category

	
Material Types
	
Target of Disposal/Treatment


	
Inert

	
Non-contaminated soil, brick, block, concrete.

	
20-30% re-use on site.

	
Non-Hazardous

	
Metals, plastics, plasterboards.

	
90% recycled off site

	
Hazardous

	
Oil, asbestos, diesel, fluorescent tubes.

	
100% disposal from site.





	
Identification of types of waste on site during the construction stages specified


	
Building Element
	
Activity
	
Waste Material

	










Sub-Structure

	

Soil Excavation

	

Soil (Assumed Non-Contaminated)


	
	

Installation of Diaphragm Walls – Cast in situ

	
Concrete

Steel Reinforcement


	
	

Installation of Load Bearing Piles – Cast in situ

	

Concrete

Steel Reinforcement


	
	

Installation of Floor Slabs (Foundations) and Raft Foundation – All cast in situ

	

Concrete

Steel Reinforcement


	

Superstructure

	
Installation of R.C Concrete Frame, Floors & Columns

	
Concrete

Steel Reinforcement


	


Façade


	

“Kingspan Benchmark Dri-Design” Cassettes

Pre-Fabricated, Pre-Insulated Panels with Aluminium Cladding & Glazed Units

	

Aluminium

Glass

Packaging – Plastic,      Cardboard, Pallets

Insulation









	
Approximate calculation of Waste Volumes and Masses


	
Building Element

	
Material & Code
	
Waste Classification
	
Quantity

	
Wastage
(%)
	
Total Waste


	
Soil Excavation
	
Soil
(17.05.04)
	


- Inert
	
10,890m3
(- the 30% to be utilised for Landscaping)



	

N/A
	
7,623m3

11,434.5 tonnes

	



GF Raft Foundations
	
Concrete
(17.01.01)
	

- Inert
	
900m3

1,116 tonnes
	

7%
	
63m3

78.12 tonnes


	
	
Steel
(17.04.05)
	
- Non-Hazardous
	
1,800m2

180 tonnes
	

3%

	
54m2

5.4 tonnes


	


Concrete Sub-Slabs (GF, Floor -1, Floor –2)
	

Concrete
(17.01.01)
	

- Inert
	
2,160m3

2,678.4 tonnes

	

7%
	
151.2m3

187.48 tonnes

	
	
Steel
(17.04.05)
	

- Non-Hazardous

	
2,700m2

270 tonnes

	

3%
	
81m2

8.1 tonnes

	




Diaphragm Walls
	
Concrete
(17.01.01)
	

- Inert
	
826m3

892.8 tonnes
	

7%

	
57.82m3

71.69 tonnes


	
	
Steel
(17.04.05)
	

- Non-Hazardous
	
1,652m2

165.2 tonnes
	

3%


	
49.56m2

4.95 tonnes

	



Load Bearing Piles
	

Concrete
(17.01.01)
	

- Inert
	
40.68m3

50.44 tonnes

	


7%
	
2.84m3

3.53 tonnes

	
	
Steel
(17.04.05)
	
- Non-Hazardous

	
4.06 tonnes
	
3%
	
   0.12 tonnes

	

Superstructure
Concrete Frame Columns

	

Concrete
(17.01.01)
	

- Inert
	
550.8m3

682.9 tonnes
	


3%
	
16.52m3

20.48 tonnes


	
	
Steel
(17.04.05)
	
- Non-Hazardous
	

110.16 tonnes
	

3%
	

3.30 tonnes



	


Superstructure Concrete Frame Floors (Pre-Fabricated)

	

Concrete
(17.01.01)
	

[bookmark: _GoBack]- Inert
	
3,600m3

4,464 tonnes

	


0%
	
Zero waste
(Pre-fabricated)

	
	

Steel
(17.04.05)
	

- Non-Hazardous
	
18,000m2

1,800 tonnes
	

0%


	
Zero waste 
(Pre-fabricated)

	




Kingspan Dri-Design Cassette Façade System


	

Aluminium 
(17.04.02)
	

Non-Hazardous

	

4,320m2
	

0%
	
Zero waste 
(Pre-fabricated)

	
	

Insulation
(17.06.04)
	

Non-Hazardous
	

4,320m2
	

0%
	
Zero waste 
(Pre-fabricated)

	
	
Glass
(17.02.02)
	
Non-Hazardous
	

2,880m2

	

0%

	
Zero Waste
(Pre-Fabricated)

	
Estimated Totals of Waste
	
Concrete
361.3 tonnes
(291.38m3)

	
Steel

21.87 tonnes

	
Insulation

Zero
	
Glass

Zero
	
Aluminium

Zero



	
Actions taken to minimise waste on site


	
Action Taken
	
Responsible Person/Party

	
Description of Action/Potential Volume Reduced

	

Accurate Ordering of Materials

	

Contractor -
Buyer/Estimator

	
By taking accurate measurements to work out the exact quantities required, the Contractor will reduce the amount of surplus waste on site.

	

Good Housekeeping

	
Site Manager/Sub-Contractors

	
Good housekeeping will result in less materials getting lost or damaged. This is exceptionally important with items that need to be stored inside and away from the elements such as plasterboard and insulation. All sub-contractors will be asked to be responsible for the removal of any waste they bring on site.


	

Specify Standard Material Dimensions

	


Design Team
	
By specifying standard material dimensions, the Design Team are reducing the amount of “cut offs” made by the site team (for example plasterboard sizes, wall heights or ceiling lengths specified to a standard dimension will mean the drylining contractor will cut less boards.


	
Offsite Fabrication

	

Design Team

	
Offsite fabrication will greatly reduce the potential for mistakes, reducing the likelihood of reusing materials on site as everything is produced in the quality controlled environment of a factory. It also promotes just in time delivery, meaning less opportunity for material to be damaged on site in storage.


	


Design for Flexible Usage

	


Design Team
	

By specifying flexible design elements, the Design Team will increase the opportunity to reduce wastage on site. This could mean specifying structures that are easy to reconstruct/adapt such as steel frames, mitigating the need to fully demolish the building in future refurbishment works. 


	
Good Workmanship

	
Sub-Contractors/
Tradesmen

	
By utilising Quality Plans and frequently inspecting work on site, the Site Manager will maintain high standards of workmanship on site, leading to less material being wasted.


	


On Site Training/Toolbox Talks
	



Site Manager
	
In order to communicate the SWMP to the site team, the Site Manager should hold toolbox talks explaining the ways in which waste should be managed on site. This will be specific to different trades and will be specific to the elements of construction that are taking place (e.g. a toolbox talk could be held with the Carpenters to convey the message of reusing timber cut offs where possible, rather than just disposing of them).


	


Reduce Packaging Waste 
	


Buyers/Design Team
	
Contractors & Sub-Contractors should look to use manufacturers who aim to use less packaging, leading to less wastage such as plastic wrapping. For specialist materials, the Design Team should specify these products.
  
“More than 1/3 of construction waste is packaging. You can cut it by 40% by using suppliers actively trying to reduce waste.”
(http://www.wrap.org.uk/sites/files/wrap/Onsite%20Plasterers.pdf)

































“If you are arranging for your waste to be collected by someone else, to comply with the Waste Duty of Care, you must check that you are using a registered waste carrier”
(https://naturalresources.wales/permits-and-permissions/) 





Carrier to provide the following information - 
· Duty of Care transfer paperwork
· Classification of waste
· Waste Analysis
· Interpretation of Site Investigation reports

	
Destination of Waste (Re-Use, Recycle, Dispose) Specifying Volumes, as Well as Dealers and Cost.


	
Type of Waste
	
Total Volume/Mass
	
On Site Re-Use/Recycling/Recovery
	
Off Site Re-Use/Recycling/Recovery

	
Dealer

	


Soil

	


10,890m3
	

Cut & Fill exercise – 30% of excavated soil to be reused for “fill” and landscaping.
	

Soil can be re-distributed to other sites by the carrier, provided it is not contaminated.
	
Derwen Group, Neath

70% to be re-distributed to other construction sites.


	

Concrete


	
291.38m3

361.3 tonnes

	
20% to be used for secondary aggregate on site.

	
Supplier to take 20% of concrete wastage back to their yard. 

	
Returned to Cemex Swansea


	

Steel


	

21.87 tonnes

	

N/A


	
Segregate from other waste and send to be recycled.

	
Derwen Group, Neath




(https://www.derwengroup.co.uk/muckaway-haulage/ Date Accessed 28/3/2020)






	
Budget for Waste Management


	
Type of Waste
	
Total Volume & Mass
	
Number of Skips/Trucks

	
Cost Per Skip/Trip
	
Total Cost

	


Soil (Inert)
	

7,623m3 

11,434 tonnes
	
24 tonne Articulated Dump Truck  

458 trips

	


£170
	


£77,860

	


Concrete


	

291.38m3

361.3 tonnes


	
Supplier to take 80% of concrete wastage back to their yard. 


	

£100 per m3
	

£23,310

	

Metals

	
52.07m3

21.87 tonnes

	
20 yard skips (15m3)

x 4 skips

	

     £300
	

£1,200

	
Mixed


	
Miscellaneous waste
	
1 x 10 yard skip
	
£170
	
£170

	
Total


	
£102,540



Note – The above figures are not inclusive of waste from internal works. Projected waste from internal works to include items such as tiles, plasterboard, insulation and timber.







	
Actions for Implementation, Monitoring and Review


	
During the project, the SWMP should be reviewed regularly to ensure all items are being accounted for and that all responsible parties are familiar with their various roles in reducing waste on site. This would ideally be checked during Client/Contractor meetings which would typically be held monthly.

It would be encouraged that the Contractor would internally review the SWMP weekly/fortnightly.

Upon completion of the project, the Contractor and Client should have a final review of the SWMP, checking that the following items have been captured and accounted for:

- Confirmation that the plan has been checked, monitored and updated by the Project Manager on a regular basis. 

- Any improvements than can be made in the future and any issues/complications that arose during the project in regard to Waste Management.

- Compare the estimated quantities of waste against the actual quantities. For this reason, it is vital that the Contractor keeps records of waste transfer notes.

- Estimates of any cost savings gained from implementing a SWMP and any clear environmental benefits.

Finally, it is essential that a copy of the SWMP is readily accessible for a minimum of three years after practical completion of the project.























Appendix

Calculations

1. Soil Excavation - Vo = 30m x 30m x 11m= 9,900m3
                         Vb = 30m x 30m x 11m x 1.10 = 10,890m3
                         (-30% to be utilised for Landscaping)
                         30% of 10,890m3 = 3,267m3
                        10,890m3 3,267m3 = 7,623m3 waste
                        7,623m3 x 1.5 = 11,434 tonnes waste


2. GF Raft

Concrete – 30m x 30m x 1m = 900m3
                7% of 900m3 = 63m3
                963m3 – 900m3 = 63m3 waste
                63m3 x 1.24 = 78.12 tonnes waste

Steel – 30m x 30m = 900m2
          3% of 900m2 = 27m2
          100kg/m2 = 2.7 tonnes of waste

(Multiply by two as it is assumed there is two layers of steel reinforcement – both at the top and bottom of the raft)

          Volume of Waste = 54m2
          Mass of waste = 5.4 tonnes

(Note – Figures are indicative only. Structural Engineer to specify correct quantities of steel within specifications and bar bending schedules. This will greatly reduce steel wastage)




3. Sub Slabs

Concrete -  30m x 30m x 0.8m = 720m3
                 720m3/floor x 3 floors = 2,160m3
                 7% of 2,160m3 = 151.2m3
                 151.2m3 x 1.24 = 187.48 tonnes               

Steel – 30m x 30m = 900m2 per floor
           100kg/m2 of concrete = 270 tonnes
           3% of 900m2 = 27m2
           Mass of waste = 8.1 tonnes


4. Diaphragm Walls


Concrete – 30m x 30m x 14m = 12,600m3 (Outer Sections)
                 29m x 29m x 14m = 11,774m3 (Inner Sections)
                 = Volume of 826m3 
                    7% of 826m3 = 57.82m3 waste
                    57.82m3 x 1.24 = Mass of 71.69 tonnes of waste

Steel – 29.5m x 14m = 413m2
          413m2 x 4 = 1,652m2
          3% of 1,652m2 = 49.56m2 of waste
          100kg/m2 of steel; 100kg x 1,652m2 = 165.2 tonnes 
          3% of 165.2 tonnes = 4.95 tonnes of waste


[image: ]


5. Load Bearing Piles

Depth of 4m, diameter of 600mm

Concrete – π x 0.3m2 x 4m = 1.13m3
                6 x 6 rows = 36 piles
                36 x 1.13m3 = 40.68m3

Steel – 100kg/m3 
           100kg x 40.68m3 = 4.06 tonnes
           3% waste of 4.06 tonnes = 0.12 tonnes


6. Concrete Frame – Columns


Concrete –  0.850m (length) x 0.300m (width) x 60m (height) = 15.3m3
                 15.3m3 x 36 columns per floor = 550.8m3
                 3% of 550.8m3 = 16.52m3
                 16.52m3 x 1.24 = 20.48 tonnes
                 

Steel -   200kg/m3 – 200kg x 550.8m3 = 110.16 tonnes
             3% of 110.16 tonnes = 3.30 tonnes

          

7.External Cladding System

Aluminium Cladding Panels – 30m x 60m = 1,800m2
                                          1,800m2 x 4 = 7,200m2
                                          60% Glazed Panels = 4,320m2

                                     
Glazed Panels – 30m x 60m = 1,800m2
                       1,800m2 x 4 (for each side of the build) = 7,200m2
                        40% Aluminium Cladding = 2,880m2
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