4.3 Published geology 
1:50 000 scale superficial deposit:
A review of the Digi maps geological plan indicates that the site is overlain by made ground which is shown on BGS 1:50 000 scale superficial deposit, that it’s underlain by Beach Marine Deposits. Which consists of shingle, sand, silt and clays. Formed around 3 million years ago in the Quaternary period, shorelines previously dominated the local environment.

1:50 000 scale bedrock geology description: 
The bedrock geology is identified as a South Wales Middle Coal Measures Formation, formed approximately 310 to 318 million years ago. Consisting of Mudstone, Siltstone and Sandstone in the Carboniferous period. Deltas, estuaries and deltas previously dominated the local environment.

Available Borehole
The borehole is located on reference SS69SE12 and called DAN-Y-GRAIG, SWANSEA, ENGINE SHEDS. It was bored in 1900 to the depth of 48m. This borehole was chosen due to borehole sheets being clear to read and been bored to greater depth to the rest of the boreholes in the area.
Reference: SS69SE12
Name: DAN-Y-GRAIG, SWANSEA. ENGINE SHEDS
Length (m): 48.160000
Date: 1900
Easting: 266960
Northing: 193140
Record: Scan

Hydrology 
The Environment Agency classifies the bedrock as a Secondary ‘A’ Aquifer. Aquifers are permeable layers capable of supporting water supplies at a local rather than strategic scale, and in some cases forming an important source of base flow to rivers. These are generally aquifers formerly classified as minor aquifers. 
Superficial deposits have been classified as unproductive by the Environment Agency groundwater vulnerability map and database. The site is not within or near a groundwater Source Protection Zone (SPZ).

4.4 Landfill Sites 
 It’s recorded on the Lle Geo-Portal of historic landfill that there are no active current landfills sites located within 500m of the site boundary. The “Cambrian Dry Dock” is a historic landfill which is located west of the site on the west side of the river Tawe. It’s recorded that no waste management facilities are within the site area, while on the east of the site there’s a few waste transfer stations numbered in the area. 
Mining Sites 
It’s reported that the site lies within the Coal Authorities Reporting area, not designated in a high-risk area. No mining activity has been reported across the site and it is anticipated that a significant superficial soil thickness will overly the bedrock.
Radon Risks
A review of the UK radon and British Geological Survey viewer maps suggest the site to be an area with a maximum radon potential of 1-3%. This level is defined medium risk with testing advised across the site. It’s not building control regulations required according to GOV.uk UK Radon although recommended by Alliance Construction LTD.
Contamination Risk Classification
Low to moderate risk.
· Made Ground – Ground investigation must be undertaken to confirm presence, nature and thickness of the site. Potential historic structures could facilitate the made ground, presence could be sources of materials and contamination from surrounding industries previously using the area. Historic rail tracks could contain old sleepers and ballast type materials, petroleum, hydrocarbons – fuel oils, lubricating oils, heavy metals, phenol, cyanide and volatile compounds. Asbestos is commonly known to being used to fill in made ground. It is historically suggested that herbicides could have been used to control the growth on tracks and sidings.
· Timber yard- Contaminates may have included pH with alkaline or acidic. Organotin compounds, organic solvents, hydrocarbons, volatile or semi volatile organic compounds, asbestos, dioxins and furans incorporated with some tasks below. 
· Large timber yard may have undertaken or used land for preservation works, deliveries, storage, blending and transfer areas, storage areas for treated wood, underground storage tanks and pipelines, drainage systems or soakaways, waste storage and disposal areas.
· Ground gas – made ground considered potential ground gas.
· Contaminated groundwater. 
· Electrical substation; and 
· Copper – Copper works building (made ground)
· Radon 
· Japanese Knotweed





7.2 Alternative systems of construction  
7.2.1 Modular construction system
Modular construction solution could reduce delays caused by several factors that occur on construction sites. Including adverse weather that slow down construction onsite, lack of workforce and poor workmanship. The building is built offsite, benefits a controlled environment in construction the building. Reducing risk of constructing onsite, programme certainty, assured quality control and build performance standards.
(RICS, 2018)
Figure 1. Ibex systems can fully assemble and fit out offsite areas such as classrooms, offices, and sanitary facilities
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7.2.2 Cross laminated timber 
Prefabricated cross laminated panel could be used to form walls, roofs, and floors for a structure. An environmentally sustainable solution which can meet standards required by modern building standards. These cross laminated timber members are glued both longitudinal and transverse layers. This decreases the movement in the wood and allows it to span in two directions similar to concrete.
(RICS, 2018)








Figure 2. A prefabricated cross-laminated timber panels used to construct a high-rise building.
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7.7 Environmental protection 
BRE Report BR211 Radon: – originally introduced in 1991 and amended in 1992, 1999 and 2007 covering England and Wales is guidance on protective measures for radon in new buildings.
Basic radon protection can be installed into the new developed which is located in areas where it is estimated that 3% or more properties could be affected by high levels of radon. This is a recommendation from Alliance Construction Ltd under the building regulations to install a gas-tight barrier (radon membrane) across the entire footprint of the site.
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