





[image: ]









University of Wales Trinity St David
Sustainable Architecture
Waste Management 
Sebastian Swezey
P147474











Table of Contents

Introduction____________________________________________________________1
Different Classification of Wastes___________________________________________2
What is waste__________________________________________________________3
Inert waste or non-hazardous______________________________________________4
Hazardous waste________________________________________________________5
Monitoring & recording hazardous & non hazardous waste________________________6
Methods for storage and disposal: Hazardous waste_____________________________7
Minimizing waste by design_________________________________________________8
Starting at the beginning___________________________________________________9
Good design and the reduction of waste______________________________________10
Conclusion_____________________________________________________________11
Figures________________________________________________________________12
Bibliography ____________________________________________________________13












[bookmark: _Toc508291037]Abstract 
Introduction
With the increase of global warming the need to become greener is gaining traction, this is affecting most industries and the construction industry is no exception. The increase consideration of global warming is affecting how buildings are being built occupied and demolished. This paper will look at some ways in which the correct use of waste management can bring us a step closer to sustainability. It will use the university of Wales Trinity St David’s Lampeter Campus as a case study.  EPA defines sustainable construction as “the practice of creating and using healthier and more resource efficient models of construction, renovation, operation, maintenance and demolition” (EPA, 2016). There are many things that make up waste such as inefficient use of raw materials, faulty products, waste disposal of by-products, unnecessary use of energy and water, and the treatment and wasted labour among other things. The cost of waste for British companies is estimated to be 4 to 5% of revenue and can be as high as 10%  (envirowise.gov.uk, 2014). Figure one shows a graph which represents the 335 million tonnes of waste produced in the UK in 2004. This includes 220 million tonnes of waste produced in households which represents 9% of total waste produced in the UK. (Defra.gov.uk, 2006)



Different Classification of Wastes
What is waste
Waste is a wide-ranging term which encompasses most of unwanted materials, defined by the environmental protection Act od 1990. “Waste includes any scrap material, effluent or unwanted surplus substance or article that requires disposal because it is broken, worn out, contaminated or otherwise spoiled” (http://www.defra.gov.uk., 2016) Wastes are substances, objects or materials which gall out of commercial cycle of utility and therefore no longer serve a purpose. A classic example of waste is a non recyclable plastic bottle or bag. This object looses all its value after its usage. Comparing this to a glass bottle which after its original use it can be reused and or recycled. The Glass bottle is consider waste until it is acquired by a recycling factory where it is no longer classified as waste. EIB (1995)
The department of environment idtentifies doue broad categories of potential waste. These are: Worn but functioning substances or objects. Objects that can be put into immediate other uses. Degenerated substances or object that can be put to use only by undertaking a pecial waste recovery path. Substances or objects which the holder does not want and which has to pau to have taken away HMSO (1994)
Thus organisations may dispose of items of considerable residual value, from production scrap materials to redundant plant and equipment, which may fall within the legal definitions of waste and their control regimes. The Environment Agency is the legal body in England that controls certain types of waste – known as 'controlled wastes'. These include household, industrial and commercial Figure two shows waste classification framework 
Inert Waste or Non- Hazardous 
Non hazardous waste also called inert waste is classified as a material or residue which according to regulations cannot be disposed in dumpsters or sewage lines. Some examples of non hazardous waste are the following: limestone, slate, clay, marble, granite, etc. Processed products: lime, concrete, mortar, bricks, porcelain, refractory products Glass, etc. Though these materials wont negatively affect the human health like hazardous waste would they have to be properly disposed and collected for a variety of reasons such as recycling and properly disposed. 
Hazardous Waste
Hazardous waste is all waste that posses a potential threat to public heath and the environment. (inece.org, 2015). Hazardous wastes are more clearly defined as wastes with certain features agreed in the Basel Convention (Archive.basel.int, 2000). (Radioactive wastes and wastes from ships are excluded from the scope of the convention.). The characteristics of hazardous wastes are the following: explosiveness, flammable, toxic, poisonous, infectious. The most common hazardous waste include acids, glues, heavy metals, petroleum products, batteries, solvents, disinfectants and other electronic products. All materials which are hazardous are required to be labelled as such by the manufacturer. This to ensure an easier identification and disposal and thereby reducing the odds of contaminating non hazardous waste. 


Disposal of waste both hazardous and non hazardous 

Disposal of non hazardous waste
It is important to separate the waste in different areas, these areas being recyclables, compostable or waste which has no further use. If the waste can be repurposed this will help the decrease the environmental impact. If 
Before discarding used materials, consider whether they can be reused in any way. If the used materials can be safely and effectively repurposed, this will decrease the company’s total waste levels and conserve resources while saving money. If a product cannot be reused or repurposed, the key to sustainable waste disposal lies in separating waste into these categories:

Recyclables: A recyclable is any material that can be recycled. Recycling is the reprocessing of materials into new products, which generally prevents the waste of potentially useful materials, reduces the consumption of raw materials, lowers energy usage and decreases greenhouse gas emissions compared to virgin production. 
 Compostable: A compostable is any material that can be used to create compost. Compost is the natural by-product of decomposition, whereby natural systems break down organic matter – including both animal and plant materials – into a rich, dark brown material that nourishes soil and aids in growing strong, healthy plants and foods. This process is nature’s way of recycling organic waste, and requires carbon and nitrogen ingredients that can be provided through compostable material. (Ecolife.com, n.d.) 

Residual Waste: Any non-hazardous waste that is non-recyclable or compostable should follow two steps. In step one the first thing to do is to remove hazardous wastes this is due to the hazardous waste being very easily contagious to the other non-hazardous waste. And thanks to specific treatment when retreating it is important to isolate hazardous waste. Step two is let a company to recycle and or compost. Recycling or composting may provide economic benefits such as reduced fees for garbage disposal or monetary incentives provided by governments or companies that reuse recycle or compostable 

Monitoring & Recording Hazardous & Non-Hazardous Waste

When disposing waste hazardous or non-hazardous it is important to use a local provider of waste disposal. This is only to be used with materials that can’t be composted or recycled. It is very important to guarantee that the outstanding waste is disposed of properly via a municipal or certified third-party waste management system. Many towns and cities will provide municipal pickup system. In such events that this is not the case a third party company can dispose of the waste for you. It is important to only deal with companies which have been certified previously due to the fact that some companies which are not certified will dispose of the waste via landfill or by incineration, which can be very harmful to the public health and the environment if not monitored properly. Municipal and certified providers certify that proper regulations and controlled are being followed. If the construction site or dwelling is located in a rural area without any company which is certified it is important to check in the nearest municipal town. It may be optional to arrange a periodic pickup or drop off.  This is  a very important step in waste management. 

Methods for Storage and Disposal: Hazardous Waste
If hazardous materials are being used on site, proper precautions must be taken in while storying and disposing of said materials. There are a variety of common materials which are hazardous such as: paint, fertilizer and other chemicals. If these materials where not to be stored properly they could generate serious health risks for employees, the community or the general public. It is important to very the material safety data sheet or (MSDS) which is referred to as the safety data sheets. This is a mandated by the World health organizations inter-organization programme for the sound management of chemicals. All manufactures of hazardous materials require to give a MSDS, this to ensure that the materials can be treated properly. If there are any MSDS which are unavailable for any hazardous materials the manufacturer should provide a copy or send a link online for the MSDS catalogue. The following website can identify if the materials are hazardous or non-hazardous. Which can prevent the handle of unintended exposure to the material msdcalagoeservice.com/MSDS_sheests_free.html 


Minimizing waste by design 
Starting at the beginning 
Construction projects in the UK use an approximate of 400 million tones of material per annuum (Constructionmanagermagazine.com, 2014). Of these 400 million tones the industry still sends at least 25 million tonnes of waste to landfill each year according to  Waste & Resources Action Programme WRAP. Other sectors have been dealing with the creation and reduction of waste in better ways that the construction industry. Circular economy is something that has gathered a lot of impulse in the last few years. Circular economy refers to a type of economic system which also prioritises the reuse of waste into its model and therefore creating a circular system which differs from the straight line model which we have been using so far. 
Good design and the reduction of waste
A focus on design is important and should go hand in hand with the minimisation of waste. Unfortunately it is still common practice for materials from stripping out, demolition and excavation to end up in landfills which reduces the focus on lifespan of buildings. Designers are key players in warranting the efficient use of materials and reducing the most amount of waste possible. The following is a list of things which can be though of while designing any construction and thereby minimizing waste. Responisble sourcing of materials, reducing energy and water use during construction, reducing, reusing and recycling materials by setting project requirements. Opting for durable materials. The Waste & Resources Action suggest five key principles to designing out waste. Reuse and recovery, Off-site construction, Materials optimisation, Waste efficient procurement, Deconstruction and flexibility (Wrap.org.uk, 2015).  1 2 2 2 2 2  2 2 2 2 2 2 2 2 2 2 2 2 2  2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2  2 2 2 2 2 2 2 2 2 2 2 2 2  2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 


Conclusion 
Waste management is crucial to the reduction of impact on the environment. It is an important step in accomplishing efficient saving and better financial return. Every construction site is different but it is important to have a plan whilst developing a waste management strategy to identify sources of support. Waste management is unfortunately one of the areas which has been neglected when tackling the environmental problem that we face. While facing a new construction or interacting with an existing building it is important to have a clear plan. Propper disposal of both hazardous and non-hazardous waste. Like every other industry the construction industry will face a big change with the integration of technology. The blend between the current way we construct and the future will signify a step forward in the right direction. With a future with smart bins and controlled routes the waste will be sees to be wasteful 
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