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Introduction
The aim of this assessment is to evaluate the sustainability of a current housing project at Saint Sannas Field in Aberbargoed. The development will include 67 new homes which will include two, three and four-bedroom houses and apartments for social housing. This assessment focuses on how Caerphilly County Council could have improved the sustainability of the site which they are constructing. This assessment will also evaluate the use of frameworks which are implemented in the UK, such as BREEAM, finding examples where certain construction procedures could take place to meet the current UK standards. This assessment will focus on the following points
· Water
· Energy
· Transport
· Health & Wellbeing
· Land use & Ecology 
· Pollution 
· Materials
· Waste

Procedure
1. Findings from this assessment were gathered from various sources including internet sources and books.
2. Other information has been gathered from knowledge gained from lectures.

Findings
1. Water
There are multiple ways to recycle or re-use water to use in our homes, this can include harvesting rainwater or setting out guidelines in the contract when the home is bought. Harvesting rainwater is done by collecting masses of water which can be used in properties across the estate. This will help reduce the amount of water used across the site as rainwater can be used for multiple applications across the household such as carrying out laundry, car washing and can be used as wastewater in toilets. According to WTE (n.d), toilet flushing creates the most wastewater in the UK, followed by baths and taps. As these are the highest contributors to wastewater, implementing a rainwater harvesting system can help sufficiently to reduce the amount of wastewater in the household. According to information from fixmyroof (2013) and Meteoblue (n.d) the average roof area for a semi-detached property is 75m2 and the average annual rainfall in Aberbargoed is 91mm, using these measurements the amount of rainfall harvested can be found using the following equation. Roof area (m2) x Annual rainfall (mm) = Rainfall collected. Therefore 75 x 91 = 6,825 litres per year. This will save most of the wastewater in the properties. These services will need to be maintained by the end-user to ensure that the system is working efficiently, this will provide an incentive to the end-user to maintain as it will drive their water bills down if they maintain. 
2. Energy 
Reducing energy consumption in the household is a main contributor to achieving an environmentally friendly home. The BREEAM assessment includes multiple requirements to reach to reach their energy standards, for domestic new construction there are five different requirements which affect their construction, these are;
· Reduction of energy use and carbon emissions 
· Energy monitoring 
· External lighting
· Energy efficient cold storage
Reduction of energy use and carbon emissions – To reduce the carbon emissions on this project, air source heat pumps will be used to replace solid fuels or gas boilers which have traditionally been used in the past. This will cut the carbon emissions being let out into the atmosphere compared to burning fossil fuels. This will not just reduce carbon footprint but also be cheaper to run as everything will work from electric. To achieve the criteria set out in the BREEAM assessment the home must reach four different points. The client must ensure that the EPR reaches an acceptable score, energy modelling carried out in the pre-construction phase, net-zero regulated carbon and post-occupancy evaluation of the energy consumption. Saint Sannas field has included air source heat pumps in the construction of the properties, this will give them points toward their energy performance rating, giving them points in the BREEAM assessment. 
Energy monitoring – BREEAM requires the contractor to install an energy monitoring system to the properties at this site. This will help them understand how much energy this category of end-user is using to update statistics where they can find solutions to overcome high energy usage. 
External Lighting – To reduce energy consumption BREEAM asks for no external lighting to be used on the Propeties. On the other hand, the houses could have automatic light which light up when movement is detected to take away the wasted energy when tenants are not at the home or do not need the light, both options will give credits toward their BREEAM assessment. 
Energy Efficient Cold Storage – This affects the refrigeration aspect of the property where food may be held, to reach the criteria on this requirement there must be energy efficient fridge/freezers installed at the property. To ensure that this is reached the client could either install their own appliances or note in the tenancy agreement that the appliances must reach a certain standard, if not adhered to this will cause a breach in the tenancy agreement which gives incentive for the tenant to buy into this. 
3. Transport
Reducing the amount of carbon emissions into the atmosphere is vital to maintaining a sustainable planet, according to Tieso (2024) the global carbon emissions caused by transportation was 21.11%. Due to the high levels of carbon emissions from transportation, BREEAM has included a section which aims to reduce the levels. To achieve the criteria set out by BREEAM, the client will need to carry out transport assessment. A transport assessment will allow the client to create opportunities in the design where they could integrate the local public transport routes into their construction. Other criteria which would need to be considered are totaling the number of local amenities which are located within a 500m radius of the site, this will affect the use of transport as more people will be using their cars to get to amenities around the area whereas if the amenities are located closer to the site the tenants will be able to walk, which will lead to less carbon emissions. 
4. Health & Wellbeing 
Although BREEAM seems to be focused on the sustainability of a project and how we can introduce measures to create a sustainable from the project's erection to demolition, they also have a section which covers the health & wellbeing of the end-user. This section covers the comfort of the end-user, the following list shows the criteria which must be reached by the client to achieve a pass in this section of the assessment.
· Visual Comfort
· Indoor air quality 
· Thermal Comfort
· Safe and healthy surroundings.

Visual Comfort – The criteria set out to pass includes controlling the glare from sunlight and day lighting. These credits work alongside in the design stage as the sunlight going into the property will need to be assessed. The aim is to create as much daylighting as possible to reduce the use of lighting in the property, this will reduce the amount of energy consumption in the property during the summer months where we receive the most. On the other hand, there still must be some mitigation in place to reduce the glare which the end-user may incur, if this is not done it may affect the end-user as they may work from their home and glare can affect the use of computer or tv screens, leading to curtains being closed which eliminates the chance of using the daylight as an energy saver. Also included in this stage of the assessment is lighting levels, in the scenario of this project we can only relate to the external lighting aspect which would be on the pavements surrounding the properties. Achievement of this credit is done by ensuring that the end-user can effectively perform outdoor tasks when outside of the property. Carrying out this will eliminate the need for external lighting connected to the property, leading to less energy use.

Indoor air quality – Creating a safe space in the property is essential to the comfort of the end-user, indoor air quality contributes to this as it should eliminate the chance of illness, according to (National Institute of Environmental Health Sciences, 2024) around 3.8 million people around the world die from poor indoor air quality. The criteria of this part of the assessment requires the client to eliminate any air pollution on the property, this can be done by removing any materials in the design stage which may be contaminated or implementing a ventilation system into the properties. Implementing a ventilation system will provide fresh air into the property allowing old, polluted air out of the property. All points should be discussed in the design stage of the project to ensure that problems do not occur when the end-user occupies the property. 

Thermal Comfort – This aspect relates to the thermal performance of the building, ensuring that the home is heated appropriately without using an excessive amount of energy. Another aspect which relates to homes is the control of the heating system, for example, certain rooms would have their own heating controls, which allows the end- user to be comfortable in the room they are in without using an excessive amount of energy by heating the whole home.

[bookmark: _Int_7AHKq0Fg]Safe and healthy surrounding – The end-user must be equipped with a safe way to access their property; this credit relates to creating a safe entrance space for the end-user. Creating space for the end-user is essential to their comfort as it allows them to park near the property, taking a long walk to the car where they may be handling their shopping or other items.  Communal car parks would also pass for these criteria, which also helps in the reduction of waste space around the site.
5. Land use & ecology
Making the most of the land we have is essential to reduce the waste of land, the current use of the land where St. Sannans field is agriculture, which leads us to believe that the site is a green field site which helps as there will be no remediation required in the process of the project. The site also molds around existing properties which is a good use of the existing land and does not affect the properties but may affect the value if the owners are to sell their property. BREEAM includes the following requirements.
· Site Selection 
· Ecological risks and opportunities
· Long term ecological management and maintenance

[bookmark: _Int_pB3NQw78]Site Selection – This should not be a problem at this site as the property is currently being used for agricultural purposes, which indicates that the land is being well maintained by the farmer. Although we can assume that there is no contamination, a site investigation should still be carried out by a specialist to eliminate the risk of building on contaminated land. St Sannans field should pass this criteria as over 75% of the land has previously been occupied and the land should not be contaminated.
Ecological risks and opportunities - Surveys should be carried out by a qualified ecologist to ensure that the client is covered if protected species are present at the site. If protected species are present at the site, correct measures should be taken, for example, relocating slow worms to a different site or installing artificial housing for birds or bats who may be roosting. 

Long term ecological management and maintenance – The client is obliged by the law to ensure that all ecological problems are taken care of. This includes providing treatment plans for species which may be on site.

6. Pollution 
Pollution relates to ensuring that the design of the site is not affecting the environment in a negative way, for example the use of fossil fuels burning fossils fuels should be taken out of the design as it causes pollution to the environment. During the site investigation it should be established if there is a risk of floods in the area, if the area is prone to floods this should be incorporated into the design by raising the ground floor level of the property. Noise pollution also falls into the section of the assessment. Assessments should be carried out in the pre-construction phase to establish any background noise that may be in the area, if the area is affected by background noise there should be acoustic measures put into place to prevent the noise reaching the end-user of the property.

7. Materials 
The choice of materials is essential to providing a sustainable home, there is countless amounts of material choices available to choose from. According to (Ashton, 2024), the most sustainable choice of material would be bamboo, in this country it is not possible to source a high enough. Therefore, timber and brick prominently used across the UK to construct homes. If these materials are sourced locally, it can improve the sustainability of site as less carbon emissions are produced when transporting materials to the site 


Outcome of Findings

[bookmark: _Int_0G2zdCbY]In the project of St. Sannans Field, there is some improvements which could be made to the current design which will provide a more sustainable construction process and construction outcome. Regarding water use, a rainwater collection system should be put into place to use the excess rainwater. This provides a free way of using rainwater in the property and cost savings by using less water in the property. Sustainable drainage systems are already in use at this site which helps increase the sustainability of the site as run-off water can feed into the systems and prevent flooding in the future. The current plans of the properties show air source heat pumps to be installed throughout the site which takes away burning fossils fuels, although, solar panels should be implemented into this project to gather energy from the sun and use that energy to power the air source heat pump as these appliances require high amounts of electricity to be powered. Regarding energy usage around the site, street lighting that is implemented should be a sensored system which illuminate when movement is detected around the site to reduce energy consumption.

[bookmark: _Int_dTjr7Jwe]Currently at the site there are no transport routes which flow near the site, to decrease carbon emissions the site could be located in a better position to accommodate this. Although mechanical ventilation systems may be better for the ventilation of the property, a non-mechancial ventialtion system should be implemented into these homes to reduce the energy consumption of the property.
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