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Introduction 
Bingham Davis,  12 Temple Street, Liverpool, L2 5RH has commissioned Environmental Management Solutions Limited (EMS) to undertake a phase 1 desk study on the site known as Site at Commercial Street, Manchester. 
Bingham Davis requires the desk study to be undertaken on behalf of their client as the first stage of a site investigation prior to redevelopment of the site as a commercial office block.  
The site is located at National Grid Reference 383430 397430.  The site covers and area of approximately 0.05 hectares; a site location plan is included within appendix A of this report.

Objectives of the Investigation 

Objectives of the investigation

To undertake a desk top study to assess the requirements for further contamination investigations to satisfy the redeveloper and all relevant authorities the site is suitable for construction of a commercial office block, and if contamination is present, that this does not, or with remediation will not, present a risk.  Risk to controlled waters, buildings and ecosystems shall be assessed at this time.  
Timescale of Assessment and Level of Confidence Required
The assessment is designed to enable construction of a commercial unit.  Due to the potential for risk to controlled waters from contamination on the site, a high level of confidence will be required to satisfy the objectives of the investigation.  The desk study is to be completed as soon as feasibly possible and prior to commencement of site works.  
Management Limitations 
· The report has been prepared under the express instructions and solely for the use of Bingham Davis
· The findings of this report represent the professional opinion of experienced contaminated land consultants. EMS does not provide legal advice and the advice of lawyers may also be required. 

· All work carried out in preparing this report has utilised and is based upon EMS current professional knowledge and understanding of current relevant UK standards and codes, technology and legislation. Changes in this legislation and guidance may occur at any time in the future and cause any conclusions to become inappropriate or incorrect. EMS does not accept responsibility for advising Bingham Davis or other interested parties of the facts or implications of any such changes.

· The report is limited to the boundaries identified by Bingham Davis on this site and confirmed within this report.

· The extent of the investigation was designed in-line with the client’s budget.

· This report represents the conditions and findings on the date of desk study.  Over time site conditions may alter.  

Land Use and Setting 

Current land use 

The site currently consists of small industrial units with an associated works yard.  
Access and Security

The site gates are secured by a padlock.  These gates should not present access restrictions for vehicles to the yard.  Vehicular access within the units is likely to be restricted.  

The site is bounded by the units themselves in association with a high level brick wall running alongside the perimeter of the yard.  

Future Changes to Land Use

The proposed changes to land use involve construction of commercial office units with no landscaped areas.  
Services 

Services exist on site; utility enquiries are in progress.
Surrounding Land

The site is situated within a rapidly redeveloping area.  Many multi storey apartment blocks have been recently been constructed upon former industrial land.  Some industry and small commercial units remain in the vicinity of the site.  

A mainline railway is located within 100 meters from the site boundary; this includes Deansgate Station.    
There are no contaminated land register entries within 1000 meters of the site. 
No Control of Major Accident Hazards (COMAH), explosive or hazardous substance sites are located within 1000 meters of the site.  

The nearest Local Authority Pollution and Prevention and Control (LLAPC) is located 155 meters to the South West of the site. This is an air pollution control related to the respraying of vehicles.  A further 7 LLAPCs are located within 1000 meters of the site.  Two licensed waste management facilities and one waste transfer and one waste treatment site are located between 500 and 1000 meters of the site.  None are considered of direct concern for the site in question; all are indicative of the general urban nature of the local area. 
174 contemporary trade directory entries are located within 1000 meters of the site.  None are considered of concern for the site in question; however, all may have contributed to the general level of background contamination in the local area.  All are listed within appendix B of this report (Envirocheck Data) 
Proximity to Controlled Water

The site is located above a major aquifer.  These are highly permeable formations usually with a known or probable presence of significant fracturing.  They may be highly productive and able to support large abstractions for public water supply and other purposes.  

The soils associated with the site have an urban classification.  Soils information for urban areas is based on fewer observations than elsewhere.  A worst-case vulnerability classification is assumed until proven otherwise.  

Five water abstraction points are located within 1000 meters of the site with a further 34 abstractions within 2000 meters.  Of these abstractions, the nearest utilised for drinking water is located 1785 meters in a Northerly direction from the site at Interbrew UK Ltd. A further 9 are located at the Interbrew Site.  
The site is not located within a source protection zone, however the nearest zone starts 154 meters to the East of the site, thus 154 meters from the catchment area required to support the discharge from a protected groundwater source.  This may be relevant if extensive contamination is located on the site in question.
Eight discharge consents are located within 250 meters of the site boundary with a further 74 within 1000 meters of the site boundary.  None are considered of direct concern for the site in question however, all may have affected the background water chemistry of the local area. 
The nearest surface water feature is located 33 meters to the West of the site.  This is the River Medlock.  The nearest quality sampling point on this river is located 177 meters to the South of the site which has shown a GQA grade of E (poor).  This may be indicative of a high level of background contamination in the local area. 

Also located within the vicinity of the site is The Bridgewater Canal.  Quality readings have given a grading of B (Good) of this watercourse.  The Rochdale Canal to the North West of the site has also registered recent chemistry GQA grades of B.

Sensitive Sites

No areas of sensitive land use are located within 1000 meters of the site. 

Geological information 

The bedrock of the site is part of the Sherwood Sandstone Group.  This is a Sandstone bedrock from the Ladinian to Late Permian Age.  This solid geology is overlain by Devensian Glaciofluvial Sheet superficial geology which are Sand and Gravel deposits.  
No mapped areas of made ground, worked ground or landslips have been recorded within the vicinity of the site. 
A BGS borehole location plan is included within appendix A (Site Plans) of this report; the nearest is located 80 meters from the site boundary. 
According to the BGS, there is no hazard from collapsible or compressible ground stability, ground dissolution, shallow mining or shrinking and swelling clay on the site.  The potential for landslide and running sand ground stability has been classified as ‘very low’.  
The site is located in an area which may be affected by coal mining.  It is recommended that a coal mining report is obtained from the coal authority.  

The property is not located in a radon affected area.  Less than 1% of homes are above the action level.  No radon protective measures are necessary in the construction of new dwellings or extensions.  
Flood Information 

The site is located within a Fluvial flood plain, and, according to the national flood mapping scheme, is suspectible to flooding from rivers or sea if no defences are in place.  The potential frequency of flooding is 1 in 100. This locates the property within flood zone 3, which classifies the risk of flooding as ‘high’. No flood defences or flood water storage areas are located within 1000 meters of the site. A flood map is included within appendix A of this report.  

Site History 

History of the Site
Utilising the Ordinance Survey Maps and historical data search is can been seen that numerous potentially contaminative uses within the local area.  In 1908 it can been seen that the local area was a mixture of industrial and residential properties with the Knott Mill iron works, railways and a gun and starch works located within 100 meters of the site.  The Gaythorne gasworks was located 179 meters to the East of the site at this time.  This was an extensive works.  It appears the site was occupied by unspecified industrial units at this time.  

By 1948 the local area had become completely industrialised with terraced housing being replaced with various works units including electric engineering, chemical, printing, corn mills and other unspecified works and engineering.  The Knott Mill iron works has become an automobile engineering plant by this time; this may be military related.  The Gaythorne gasworks is still operative at this time.  

The site itself is first marked as a works location in 1960.  At this time the Corn Mill to the North of the site at Little Peter Street has become a garage.  
The historic asbestos maps reveal that the units on the site in addition to many former buildings in the immediate vicinity were constructed with the use of asbestos.  

Several historic fuel storage tanks have been recorded in the local area.  The nearest above ground storage tank was located 17 meters from the site boundary in a North East direction and was associated with heating oil.  A further 5 potential above ground storage tanks have been recorded within 100 meters of the site boundary.  The nearest underground storage tank has been recorded 21 meters from the site boundary in a Northerly direction.  This was a petrol tank.  Four further sunk petrol tanks have been recorded within 100 meters of the site boundary.  Hydrocarbon contamination can be highly mobile thus all tanks within 100 meters of the site may have affected levels of contamination on site, particularly if long-term management and refilling processes of the tanks were historically poor.  
Three areas of potentially infilled land formerly containing water bodies have been identified by the historical searches.  The nearest of these is located 52 meters to the West of the site with a further 2 areas 124 meters to the South and 161 meters to the east.  All infilled areas were mapped prior to 1900 and are unlikely to present a significant ground gas risk to the site.  The nearest registered historical landfill site is located 785 meters from the site in a North Westerly direction.  This is not considered of concern for the site.  
Hydrogeological and Hydrological Historical Information

Four pollution incidents to controlled waters have occurred within 250 meters of the site with a further 15 within 1000 meters of the site.  The nearest incident occurred 39 meters from the site in a South Westerly direction.  This incident involved the spillage of unknown oils in 1998 which caused stream discolouration.  This incident is not considered of concern for the site as it occurred downstream.  
A further pollution incident to controlled waters has been recorded 58 meters to the North West of the site.  This was also an oil spill which occurred in 1992.  The cause, exact pollutant and location have not been specified.  There is potential that this incident may have affected the level of fuel based contamination on the site.

The remaining pollution incidents to controlled waters are listed within appendix C of this report.  None are considered of direct concern for the site in question; however, all may have contributed to background water pollution in the local area and are indicative of the general urban nature of the local area.  
Conceptual Model

Potential Sources 

Utilising the Ordinance Survey maps and historical searches of the local area, it can be seen that the site itself has a history of unspecified industrial use.  The units on the site are known to have contained asbestos and asbestos roofs still exist.  Within the vicinity of the site are further works and industries.  Of particular note are the Knott Mill Iron Works and Gaythorne Gas Works, spoil from which may have been used beneath foundations and floors on the site.  Extensive numbers of historical and contemporary industries are located within 1000 meters of the site all of which may have contributed to the general level of background contamination in the local area.  Key contaminants are likely to include (but may not be limited to) heavy metals, sulphur, cyanide, sulphates and sulphides, asbestos, phenol, aromatic hydrocarbons, oil/fuel hydrocarbons and polyaromatic hydrocarbons (PAH) and polychlorinated biphenyls (PCB’s) (based on the industry profiles for Iron and Steel works and Former Gas Works listed within CLR 8).
The railway may be considered a source of contamination if horizontal movement of contamination has readily occurred.  Key contaminants located on railway land would include heavy metals, sulphates, asbestos, PAH, chlorinated aliphatic hydrocarbons and PCB’s.

Fuel based pollution:  Various potential sources of fuel-based pollution have been identified by the desk study and include above and below ground fuel storage, the former vehicle maintenance garage to the North of the site, pollution incidents to controlled waters and the general urban and industrial heritage of the local area.  Potential contaminants from the above sources may include: heavy metals, sulphur, asbestos, acetone, aromatic hydrocarbons, PAH, chlorinated aliphatic hydrocarbons, organolead compounds and oil fuel hydrocarbons (based on the industry profile for road vehicle servicing and repair  - transport and haulage centres in addition to garages and filling stations based on the industry profiles listed within CLR 8)

The low number and age of areas of infilled land surrounding the site are unlikely to be significant sources of ground gas.  However, the potential for gassing made ground associated with the railway, gasworks and iron works cannot currently be ruled out.  
Potential Receptors 
Human:

The proposed unit will be commercial offices with no landscaped areas.  Employees are potential receptors for contamination migrating through unsealed floor slabs, paving and service runs.  External human receptors could include neighbours and visitors to the site.  Construction workers may also be receptors, particularly for contaminants with acute effects, such as cyanide, and non-aqueous phase liquids (such as diesel) if any of these are present on the site.  
Water: 

The site is situated above a Major Aquifer.  These are highly permeable formations usually with a known or probable presence of significant fracturing.  They may be highly productive and able to support large abstractions for public water supply and other purposes.  It is known that potable supply abstractions are located within 2000 meters of the site and that the site is sat within 200 meters of a Zone III catchment area.  In addition, the canals and the River Medlock may receive water moving through the site.  Water passing into drainage systems may also be considered a receptor for contamination from this site.  

Ecosystems:

The site will not have gardens which may be affected by contamination from the site.  No ecologically sensitive sites are located within 1000 meters of the site boundary. 

Buildings:

All property on the site may act as receptors for certain types of contamination such as sulphate attack to concrete and hydrocarbon penetration of pipes.  In addition, surrounding buildings may also be affected by any contamination present.  

Potential Pathways 

The following pathways should be considered as methods of contamination transfer to receptors.  
Intake of contamination, either via inhalation of vapours or inhalation of contaminated dust through unsealed floor slabs or areas of paving may be considered.  Intake via ingestion is considered unlikely as the site is not likely to posses garden areas.  In addition, direct contact of humans and building materials is of potential concern for some contaminants.  
Uptake: plants may uptake the contamination from the soil and concentrate it within their systems leading to a direct toxic effect on the plant, as well as indirect toxic effects by consumption of plant material via fauna and incorporation within the ecosystem (including soil).  This is not considered to be a pathway on the site in question.  
Leaching of contamination vertically through the soil strata, and diffusion of point source contamination either horizontally or vertically may act as a pathway.  As the leaching potential of the soils on the site and in the vicinity have an Urban classification both vertical and horizontal movement should be considered as potential pathways to controlled waters.  Run-off, including water which passes into soakaways may be considered as a pathway on this site.  Both run-off and leaching maybe of consideration during construction, as areas currently under cover maybe be exposed for the first time.  Additionally, non-aqueous phase liquids may move via horizontal pathways.  
Construction works may create many potential pathways.  For example, removal of hard standing/foundations/drainage runs may open up previously blocked pathways.  Pilling, foundation digging, construction vehicles and workmen all form pathways for transfer of contamination.  

Direct transfer of contamination, such as asbestos debris or surface soil contamination, can occur either via vehicles, foot or animal movements, particularly during construction.  Direct transfer of ground gas may occur along both natural and man-made pathways.  
Air borne dispersion via natural and traffic generated wind currents allow transfer of contamination to other pathways and receptors.  
Possible pollutant linkages and preliminary risk assessment
The preliminary risk assessment is designed to assess the risks from all pollutant linkages identified by the Phase I investigation.  An explanatory risk matrix has been developed within the document ‘Guidelines for Environmental Risk Assessment and Management’ (DETR and EA 2000).  This matrix is shown below:

	
	Consequence

	Probability
	Severe
	Moderate
	Mild
	Negligible

	High 
	High 
	High
	Medium/Low
	Near Zero

	Medium
	High 
	Medium
	Low
	Near Zero

	Low
	High/Medium
	Medium/Low
	Low
	Near Zero

	Negligible
	High/Medium/Low
	Medium/Low
	Low
	Near Zero


A tabular conceptual model is detailed below.  It can be seen in some cases the risk is considered high.  This is due to the limited information which can be provided by a desk study alone, thus worst case scenarios are assumed until evidence is provided to show otherwise.  
In addition, please refer to the schematic representation (located within appendix G of this report) of the main pollutant linkages which may be present on the site, if the residential development proceeds as it stands.  
	Contaminant 
	Pathway 
	Receptor
	Risk

	Heavy metals, semi-metals from: industry, railways, fuel sources, general background contamination 
	Ingestion, inhalation and direct contact
	Future employees, construction workers and potentially neighbours.  Building materials such as water pipes may be affected by some heavy metals.
	Low/Medium for future employees, high for construction workers and structures


	Heavy metals, semi-metals from: industry, railways, fuel sources, general background contamination
	Uptake into plants and ecosystems, indirect transfer to humans by consumption of plants
	None 
	Near Zero


	Heavy metals, semi-metals from: industry, railways, fuel sources, general background contamination
	Horizontal and vertical movement
	Major aquifer, abstractions and surface waters including River Medlock and Canals
	High

	Heavy metals, semi-metals from: industry, railways, fuel sources, general background contamination
	Construction disturbance of soil layers – particularly relevant for acute contaminants like cyanide 
	Soil (upper layers) will 

in turn act as a source for other receptors such as humans
	High

	Oil/Fuel Hydrocarbons from: industry and fuel sources 
	Ingestion, inhalation and direct contact
	Future employees, construction workers and potentially neighbours.  Building materials such as water pipes may be affected by some hydrocarbons.
	High


	Oil/Fuel Hydrocarbons from: industry and fuel sources
	Uptake into plants and ecosystems, indirect transfer to humans by consumption of plants
	None 
	Near Zero



	Oil/Fuel Hydrocarbons from: industry and fuel sources
	Horizontal and vertical movement
	Major aquifer, abstractions and surface waters including River Medlock and Canals
	High

	Oil/Fuel Hydrocarbons from: industry and fuel sources 
	Construction disturbance of soil layers
	Soil (upper layers) will 

in turn act as a source for other receptors such as humans
	High


	Aromatic Hydrocarbons from: industry and fuel sources along with general background contamination
	Ingestion, inhalation and direct contact
	Future employees, construction workers and potentially neighbours.  Building materials such as water pipes may be affected by some hydrocarbons.
	Medium

	Aromatic Hydrocarbons from: industry and fuel sources along with general background contamination
	Uptake into plants and ecosystems, indirect transfer to humans by consumption of plants
	None 
	Near Zero



	Aromatic Hydrocarbons from: industry and fuel sources along with general background contamination
	Horizontal and vertical movement
	Major aquifer, abstractions and surface waters including River Medlock and Canals
	High

	Aromatic Hydrocarbons from: industry and fuel sources along with general background contamination
	Construction disturbance of soil layers
	Soil (upper layers) will 

in turn act as a source for other receptors such as humans
	Medium

	Polycyclic aromatic hydrocarbons from: industry, railways, fuel sources, general background contamination
	Ingestion, inhalation and direct contact
	Future employees, construction workers and potentially neighbours.  Building materials such as water pipes may be affected by some hydrocarbons.
	Medium/High


	Polycyclic aromatic hydrocarbons from: industry, railways, fuel sources, general background contamination
	Horizontal and vertical movement
	Major aquifer, abstractions and surface waters including River Medlock and Canals
	High

	Polycyclic aromatic hydrocarbons from: industry, railways, fuel sources, general background contamination
	Construction disturbance of soil layers
	Soil (upper layers) will 

in turn act as a source for other receptors such as humans
	Medium 

	Chlorinated aliphatic hydrocarbons fuel and railway sources
	Ingestion, inhalation and direct contact
	Future employees, construction workers and potentially neighbours.  Direct contact may also affect building materials for some of these contaminants (carbon tetrachloride, 1,2-dichloroethane, 1,1,1-trichloroethane, trichloroethane and tetrachloroethane) 
	Low – highly volatile contaminants and considered unlikely to have persisted, particularly as no on-site source has been identified 

	Chlorinated aliphatic hydrocarbons fuel and railway sources 
	Uptake into plants and ecosystems, indirect transfer to humans by consumption of plants
	None 
	Near Zero



	Chlorinated aliphatic hydrocarbons fuel and railway sources
	Horizontal and vertical movement
	Major aquifer, abstractions and surface waters including River Medlock and Canals
	Low – highly volatile contaminants and considered unlikely to have persisted, particularly as no on-site source has been identified

	Chlorinated aliphatic hydrocarbons fuel and railway sources
	Construction disturbance of soil layers
	Soil (upper layers) will 

in turn act as a source for other receptors such as humans
	Low – highly volatile contaminants and considered unlikely to have persisted, particularly as no on-site source has been identified 

	Asbestos industry including units on site 
	Inhalation 
	Human – particularly construction workers on this site
	High – particularly for construction workers 

	Acetone and Organolead compounds fuel sources
	Ingestion, inhalation and direct contact
	Future employees, construction workers, neighbours.  
	Low – highly volatile contaminants and considered unlikely to have persisted, particularly as no on-site source has been identified

	Acetone and Organolead compounds fuel sources
	Horizontal and vertical movement
	Major aquifer, abstractions and surface waters including River Medlock and Canals
	Low – highly volatile contaminants and considered unlikely to have persisted, particularly as no on-site source has been identified

	Acetone and Organolead compounds fuel sources
	Construction disturbance of soil layers
	Soil (upper layers) will in turn act as a source for other receptors
	Low – highly volatile contaminants and considered unlikely to have persisted, particularly as no on-site source has been identified

	Acetone and Organolead compounds fuel sources
	Run-off 
	Drainage, Soil, eventually ecosystems including human exposure
	Low – highly volatile contaminants and considered unlikely to have persisted, particularly as no on-site source has been identified

	Phenol from industry
	Ingestion, inhalation and direct contact
	Future employees, construction workers, potentially neighbours, water supply pipes 
	Medium

	Phenol from industry
	Uptake into plants and ecosystems, indirect transfer to humans by consumption of plants
	None 
	Near Zero



	Phenol from industry
	Horizontal and vertical movement
	Major aquifer, abstractions and surface waters including River Medlock and Canals
	Medium/Low

	Phenol from industry
	Construction disturbance of soil layers
	Soil (upper layers) will also in turn act as a source for other receptors
	Medium 

	PCB’s railway and industry sources
	Ingestion, inhalation and direct contact
	Future employees, construction workers, potentially neighbours.
	Low – PCB’s are relatively stable and unlikely to penetrate hardstanding

	PCB’s railway and industry sources
	Uptake into plants and ecosystems, indirect transfer to humans by consumption of plants
	None 
	Near Zero



	PCB’s railway and industry sources
	Horizontal and vertical movement
	Major aquifer, abstractions and surface waters including River Medlock and Canals
	Medium/Low – PCBs are relatively insoluble 

	PCB’s railway and industry sources
	Construction disturbance of soil layers
	Soil (upper layers) will also in turn act as a source for other receptors such as humans
	Medium – potential for construction worker exposure should be considered 

	Sulphur, Sulphate   (SO42-), Sulphide (S2-) from: industry, railways, fuel sources, general background contamination
	Direct contact
	Construction materials 
	High


	Sulphur, Sulphate   (SO42-), Sulphide (S2-) from: industry, railways, fuel sources, general background contamination
	Uptake into plants and ecosystems, indirect transfer to humans by consumption of plants
	None 
	Near Zero



	Sulphur, Sulphate   (SO42-), Sulphide (S2-) from: industry, railways, fuel sources, general background contamination
	Horizontal and vertical movement
	Major aquifer, abstractions and surface waters including River Medlock and Canals
	High

	Sulphur, Sulphate   (SO42-), Sulphide (S2-) from: industry, railways, fuel sources, general background contamination
	Construction disturbance of soil layers
	Soil (upper layers) will also in turn act as a source for other receptors
	High


	Ground Gas from made ground including railway and gas work land.    
	Inhalation/respiration: Diffusion and movement along pressure gradients/man-made pathways/rock fractures etc.  
	Future residents, construction workers, neighbours and passers-by. Ecosystems.

Structures.  
	Medium.  Considered unlikely but cannot currently be ruled out.


	Carbon Dioxide and Trace Gases (halogenated and sulphuretted compounds) from dissolved ground gas
	Dissolution of gas into ground and surface water to form corrosive acids. Leaching and migration/diffusion (including new pathways created if current hard-standing is removed)
	Soil, groundwater, eventually rivers and ecosystems, Structures, particularly metal structures.  
	Medium.  Considered unlikely but cannot currently be ruled out.




Recommendations

Risk from Contamination if the Site is to be Redeveloped 

The desk study has revealed several potential historic contaminating sources on and surrounding the site including industrial works, railways fuel sources and potential sources of spoil including gas and iron works.  
As the site is to be commercial units without landscaping a large number of potential pathways to human receptors are likely to be severed.  However, the risk from volatile contamination from fuel aromatic/aliphatic hydrocarbons will require further assessment.  
The risk to construction staff from asbestos exposure and acute contaminants such as cyanide will require further assessment.  
There is currently considered a high potential risk to structures from contamination on the site.  

The risk to controlled waters is currently considered high due to the location of the site above a major aquifer and adjacent to surface waters including the River Medlock.  Groundwater modelling as part of the preliminary investigation (including depth below ground level and direction of flow) is recommended to ensure preliminary risk assessment can be completed.  
The low number and age of areas of infilled land surrounding the site are unlikely to be significant sources of ground gas.  However, the potential for gassing made ground associated with the railway, gasworks and iron works cannot currently be ruled out. Gas monitoring may be requested by the local authority.   

Type of Investigation – Preliminary Recommendations
It is recommended that the investigation is undertaken over two stages.  It is understood from the client that demolition of the current structures has yet to begin.  Monitoring wells may be installed prior to demolition within the courtyard area at this time.  The use of a shell and auger drilling rig will be required to allow drilling within the sand and gravel superficial deposits.  An initial round of soil testing can be undertaken during drilling.  Installation and settlement of monitoring wells for groundwater analysis can also occur.  We would recommend a minimum of three wells.  
If gas monitoring is required, duel gas and groundwater monitoring wells may be considered.  As the major sandstone aquifer is overlain by sand and gravel deposits with no significant clay protective layer, dual gas and groundwater monitoring wells are not considered to be a significant risk to act as conduits for contaminant migration.  This is because the superficial deposits are likely to be highly permeable and leaching by nature.  All installations will additionally have a bentonite seal at the surface of the installation.  Clean drilling techniques will be used at all times.  All installations will require a clear demarking zone to protect them from disturbance during demolition.  
Once demolition has been undertaken, shallow trial pitting within the former footprints of the units may be considered to provide a full representation of the site.  The use of shallow trial pits is not considered to present additional risk to the underlying aquifer, again, due to the lack of clay based protective superficial deposits identified by this desk study on the site.  
Broad Testing Schedule – Initial Screen
It is recommended that an initial screen of 9 samples is undertaken on samples obtained during borehole construction.  Further samples will be taken post demolition; the numbers and tests may vary dependant on the results of the initial round of sampling.  
It is recommended that a preliminary general environmental suite is undertaken which will test for a range of contaminants including heavy metals and sulphates.  Additionally, it is recommended that speciated PAH and total petroleum hydrocarbon (TPH) testing is undertaken to provide an overview of the level of hydrocarbon contamination on the site.  
If the TPH tests reveal elevated levels, further fractionated hydrocarbon testing will be required to allow full risk assessment within the guidelines presented by the Environment Agency.  Alternatively, if hydrocarbon contamination is suspected on-site, fractionated testing may be undertaken concurrently thus saving time awaiting further analysis. 
If odorous hydrocarbon contamination is suspected during site investigation, it is recommended that BTEX and volatile hydrocarbon analysis is undertaken on a selection of samples submitted to the laboratory to allow assessment of volatile hydrocarbon contamination levels.  
It is strongly recommended that soil samples are taken for asbestos fibre analysis if suspected on site.  All EMS contaminated land engineers are also fully qualified asbestos surveyors.
Appendices 
a) Site Location Plans
b) Envirocheck Data 

c) Historical Data

d) Geological Data 
e) Conceptual Model – Schematic Representation 

PAGE  
21
Doc No 1  Rev: 0  Date: February 2008
 
EMS/1240 Site at Commercial Street, Manchester


