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1. PHASE 1 - PRELIMINARY RISK ASSESSMENT. 

1.1. Introduction. 

T. J. Booth Associates have been appointed by B & L Homes to compile a report on a Phase 1 Preliminary Risk Assessment (PRA), 
existing Phase 2 Site Investigations, and to provide a Phase 3 Remediation Statement for a Site at Schofield Street, Heywood. 

The Application Site has a planning history most recently related to a proposed NHS kidney centre.  The proposal has recently 
been abandoned, and the Application Site & documents were sold to B & L Homes Ltd, who have instead proposed to turn the 
Site into a residential end use to match much of the surrounding local area. 

As part of the past proposal for an NHS kidney centre, site investigations were undertaken by Sladen Associates between the 
dates of 9th August 2021 to 15th October 2021. 

This report will reassess the Site to current environmental databases & using the existing site investigation information.  The 
information will be reanalysed for the new proposed residential end use to current regulations/guidance. 

At the time of writing, a planning application was being prepared.  There are no current planning conditions to address. 

This report provides a desk-based study & intrusive ground investigation based on current UK guidance for environmental 
investigation within the construction industry.  Principal to the assessment is the potential for contamination pollutant linkages via 
the Land Contamination Risk Management (LCRM) source-pathway-receptor methodology.  Assessment of potential pollution 
linkages is primarily undertaken in strict accordance with BS 5930:2015, BS 10175:2011+A2:2017, CIRIA C665, and BS 
8485:2015+A1:2019 et al. 

 

1.2. Proposed Development.  

The Site comprises an L-shape piece of land, with a nominally 10-20m wide strip approximately 55m long down the west boundary 
adjacent to Schofield Street, and a square north part nominally 25m by 40m. 

The proposed development is for the construction of 9No. 3 storey dwellings, comprising detached, semidetached and terrace 
townhouses. 

Each property will have a small garden to the rear. 

Plot Nos. 1-5 will each have private driveways, and plots 6-9 having a shared driveway and car park. 

Refer to Proposed Plan in the Appendix. 

 

1.3. Historic Maps. 

DATE ON-SITE OFF-SITE/SURROUNDING AREA 

c1851 The northeast part of the Site comprises a 
reservoir to an unnamed cotton mill.  The 
Application Site was previously part of the mill site 
(mill to the northeast). 

It also comprises vacant land or yard area to the 
west side, and some unnamed buildings to the 
south. 

The cotton mill within which the Application Site reservoir is 
associated is to the north and northeast of the red line boundary. 

There is another reservoir east off the site centre, outside of the 
red line boundary. 

The wider local area comprises a mix of residential terraced 
housing generally to the east north and south of the area. 

c1890 No change. Further development of the wider local area with both residential 
and commercial property, including mills, associated reservoirs 
smithies, breweries etc. 

Hey Mill (silk waste) now shown to the southeast neighbouring 
the Application Site, and associated with larger premises to the 
south of Mount Street to the south Application Site boundary 

The reservoir offsite (east off the site centre) appears to be 
associated with Hey Mills. 

c1910 Rope walk now shown the entire west side of Site. Hey Mill reservoir appears to have been infilled. 

Minor changes in the wider area including demolition of mills. 
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c1929 Some additional buildings erected associated with 
the rope walk. 

Mills to which the Application Site reservoir is associated is now 
named Gooden Lane Mills. 

Hey Mills are now shown as disused. 

c1938 Application Site reservoir appear to have been 
infilled. 

Some of the rope walk buildings have been 
demolished. 

Changes to the wider area include further reduction of 
commercial property, with mill demolition being the primary 
reason. 

Replacement is generally with residential dwellings and 
associated amenities. 

c1956 Site is mostly vacant, with Gooden Lane Rope 
Works to the north (offsite), and the associated 
rope walk to the west Application Site boundary. 

To the northeast one of the former mill buildings is now Manwood 
Engineering Works, and a substation is shown to the northeast 
beyond this. 

Many of the buildings in the wider area have been demolished. 

c1965 No change. Much of the surrounding areas have been rebuilt with residential 

dwellings. 

c1981-85 No change. Residential housing estate now surrounding the Site especially to 
the northwest to southwest, and commercial buildings to the 
southeast & north. 

c1990-92 No change.  Site just noted as works. No change. 

2013 No change. Residential housing development to the east/southeast on the 
former Hey Mills Site. 

2017 Rope walk buildings remain to the west Site 
boundary.  The rope walk buildings appear to be 
made up of asbestos cement sheet from 
electronic mapping databases. 

No change. 

2018 Rope walk buildings demolished. No change. 

 

1.4. Present Day Maps. 

Site boundaries, outlines of structures and buildings: Present day maps show a vacant plot of land. 

The Site appears to be unmade ground to the north, and concrete 
ground slabs to the centre/south.  The existing Site entrance appears to 
be to the south boundary, adjacent an offsite substation. 

Commercial development surrounds to the northeast of the Site, and 
residential around the west, south and southwest. 

Ground contours, natural drainage features: A topographic survey has been undertaken which shows a level of 
c128.40m aOD at the southern entrance. 

The northwest Site corner is c125.50m aOD. 

The level of the Site is c126.00m aOD in the north area, falling by 

approximately ¾ of a metre to the surrounding commercial buildings. 

In the wider area overall topography falls to the north. 

Watercourses: None noted in the local area. 

Below ground obstructions: None noted on current maps/plans. 

 

1.5. Geology. 

Superficial geology: The Site is underlain by Devensian glaciofluvial deposits (sand & gravel).  
The boundary with Devensian till is just to the south of the Site, and thus 
the glaciofluvial deposits are likely to be thin, underlain by Devensian till 
(boulder clay/diamicton).  
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Bedrock geology: The bedrock geology beneath the Site comprises Pennine Lower Coal 
Measures. 

Coal seams: BGS Maps suggest the Arley coal seam underlies the Site. 

Radon Maps: Updated current radon maps indicate the maximum radon potential to 
be 1-3% based upon the worst case in a 1km grid square. 

 

1.6. Boreholes Records. 

No relevant boreholes in close proximity to the site boundaries. 

 

1.7. Groundsure Environmental Data. 

1.7.1. Historical Industrial Sites. 

Potentially contaminative uses: 0 records noted on-site.  3 records within a 0-50m radius – relating to cotton mills. 

Historical tank database: 0 records noted on-site.  0 records within a 0-50m radius. 

Historical energy features: 4 records noted on-site - Electricity substation 1956 which is now north east of the new 
Application boundary.  0 records within a 0-50m radius. 

Historical garage & motor vehicle 
repair: 

0 records noted on-site.  8 records within a 0-50m radius – all relate to a garage 34-49m 
northwest between 1967-1999. 

Potentially infilled land: 1 record noted on-site – relates to an on-site pond infilled c1890.  4 records within a 0-50m 
radius - relates to off-site ponds infilled 1851-1890.  35 records within a 51-250m radius. 

1.7.2. Environmental Permits, Incidents & Registers. 

Records of Part A & Part B activities 
& enforcements: 

0 record noted on-site.  0 records within a 0-50m radius.  1 records within a 51-250m radius. 

National incidents recording 
system: 

0 record noted on-site.  0 records within a 0-50m radius.  2 records within a 51-250m radius. 

1.7.3. Landfill & Other Waste Sites. 

EA registered landfill sites: 0 record noted on-site.  0 records within a 0-50m radius.  0 records within a 51-250m radius. 

EA historic landfill sites: 0 record noted on-site.  0 records within a 0-50m radius.  0 records within a 51-250m radius. 

BGS landfill sites: 0 record noted on-site.  0 records within a 0-50m radius.  0 records within a 51-250m radius. 

Operational & non-operational 
waste treatment, transfer & 
disposal sites: 

0 record noted on-site.  0 records within a 0-50m radius.  1 record within a 51-250m radius 
– relates to a recycling centre 241m northeast. 

EA licensed waste sites: 0 record noted on-site.  0 records within a 0-50m radius.  3 records within a 51-250m radius 
– all relate to a waste transfer station 172m northeast. 

1.7.4. Current Land Uses. 

Current Industrial Sites Data: 1 record noted on-site – relates to unspecified factories or works.  5 records within a 0-50m 
radius – relates to the existing substation to the south, and general works. 

Records of petrol & fuel sites: 0 records noted on-site.  1 record within a 0-50m radius. 

1.7.5. Hydrogeology & Hydrology. 

Superficial aquifer: Secondary Aquifer – A.  Secondary A aquifers comprise permeable layers that can support 
local water supplies, and may form an important source of base flow to rivers. 
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Bedrock aquifer: Secondary Aquifer – A.   

Source protection zone: Not within a Source Protection Zone.   

Groundwater abstraction licenses: 0 records noted on-site.  0 records within a 0-50m radius.  0 records within a 51-250m radius. 

Surface water abstraction licences: 0 records noted on-site. 0 records within a 0-50m radius.  0 records within a 51-250m radius. 

Potable water abstraction licences: 0 records noted on-site.  0 records within a 0-50m radius.  0 records within a 51-250m radius. 

Source protection zones: 0 record noted on-site.  0 records within a 0-50m radius.  0 records within a 51-250m radius. 

Groundwater vulnerability & soil 
leaching potential: 

1 record noted on-site – relates to a minor aquifer/high leaching potential.  The description 
is a generalised view of the local area assuming the soils to be highly permeable in the 
absence of site-specific information. 

1.7.6. Natural hazards. 

Natural ground subsidence risk: Very low. 

Potential for shrinking or swelling 
clay ground stability hazards: 

Very low risk. 

Potential for landslide ground 
stability hazards: 

Very low risk. 

Potential for ground dissolution 
stability hazards: 

Negligible. 

Potential for compressible ground 
stability hazards: 

Negligible. 

Potential for collapsible ground 
stability hazards: 

Very low risk. 

Potential for running sand ground 
stability hazards: 

Very low risk. 

 

1.8. Coal Authority. 

Mine Shafts, Pits, Adits/Entries: No coal entries within 20m of the site boundaries.  

Past Recorded Underground 
Mining. 

No recorded workings noted beneath the Site. 

Present/Future Underground 
Mining. 

Not known to be a risk. 

Unrecorded Probable/Potential 
Shallow Underground Workings: 

The report indicates that the Site is within an area where coal may be at or close to the 
surface. 

Past/Present/Future Surface 
Mining/Opencast: 

None noted locally. 

Mining Geology and Subsidence: Not noted. 

Hazards and Mine Gas: Unknown. 

Development High Risk Area: The Site is within a Development High Risk Area. 

Abandonment Plan Data: No data available. 

 

1.9. Site Reconnaissance (Jan 2024). 

A recent site walkover has been undertaken to assess if there has been any change on site since the site investigations were 
undertaken. 

Details of existing structures: Since the site investigation work c2021, no changes have occurred to the Site. 



 

 

 

 

 
rep-tjba-B&L-schofield st-Phs1_2_3Env-100125.docx 7of98  03/02/25 

T  J  B O O T H  A S S O C I A T E S  

CONSULTING CIVIL & GEOTECHNICAL ENGINEERS 

The Site generally comprises an L-shape, with a thinner nominally 10-20m wide strip 
approximately 55m long down the west boundary adjacent to Schofield Street, and a square 
north part nominally 25m by 40m. 

The strip down the west side generally comprised concrete slabs, presumably as the former 
access driveway/yard area, apart from immediately adjacent Schofield Street which 
comprised an unmade surface (where the now demolished rope walk building had been 
previously).  The unmade ground in this area was very dark brown with brick, stone, 
macadam, and other relict building material apparent on the ground surface. 

The north square part of the Application Site comprised an unmade/made ground surface, 
similar to the west side. 

The west side was nominally level with Schofield Street, rising to the south and to the same 
level as the former site entrance with Mount Street.  There was a metre or so fall to the 
external hardstanding of the adjacent works to the east side. 

Adjacent properties: The former mill exists to the north side, a current works/warehouse to the northeast side, 

and a relatively new housing estate to the southeast. 

Water levels, directions of flow and 
rates in rivers: 

No watercourses locally. 

Old mine or quarry workings: None noted. 

Obvious/immediate hazards to 
health/safety: 

None noted. 

Areas of discoloured soil, polluted 
water, vegetation, and significant 
odours: 

Unmade areas of the site comprised relict historic building materials. 

 

1.10. Identification of Source-Pathway-Receptor. 

1.10.1. Environmental Summary. 

The historic site assessment has shown no specific contaminative uses that would have contributed significant contamination into 
the ground.  The site was historically occupied by a reservoir (northeast), and a rope walk (west boundary).  External areas were 
and still are covered with concrete slabs. 

The main issues surrounding contamination were from the asbestos sheet used to construct the ropewalk buildings, and the infilled 
reservoir ponds. 

The former off-site mill would have originally been run on coal fired boiler & steam engines, utilising water from the reservoir.  
Although the reservoir was on site, the mill chimney was further to the east also offsite. 

There are no specific historic records for the infill used in the reservoir, but records suggest it was infilled c1930. 

Mills historically produced significant amounts of ash and clinker which would have been generated form the coal fired boilers, 
and this was usually deposited on site where room allowed. 

Site reconnaissance noted made ground generally to the unmade parts of the site.  The made ground appears to be comprise of 

general fill, likely building rubble and ash in a sand/clay matrix. 

Fill of this type generally comprises metals, PAH, and asbestos.  There may be some relict VOC/SVOC although no particular source 
has been identified.   

PCBs are usually associated with substations, and although there is one offsite to the southwest boundary, PCBs are not mobile 
in the soil environment and are not considered to be a risk. 

1.10.2. Potential Contaminant Sources. 

CURRENT SOURCE/S ORIGINAL ASSOCIATED SOURCE CONTAMINANT/S 

General existing Site soil/made 
ground. 

Demolition of historic buildings, and associated minor 
made ground. 

Metals, PAHs, sulphates, asbestos. 

Northeast Site made ground. Infilled reservoirs. Metals, PAHs, sulphates, asbestos. 
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CO2, CH4. 

1.10.3. Potential Pathways. 

The potential pathways to/from the Development Site include (not an exhaustive list but a summary of the main points): 

PATHWAY MEDIA 

Soil and dust ingestion Soil and indoor dust 

Consumption of home-grown 
fruit and vegetables 

Produce 

Skin contact (indoors) Indoor dust 

Skin contact (outdoors) Soil 

Inhalation of dust (indoors) Air 

Inhalation of dust (outdoors) Air 

Vapours (indoors) Air 

Vapours (outdoors) Air 

1.10.4. Potential Receptors. 

Construction phase workforce. 

Residents as the proposed end users.  

Controlled waters: aquifers. 
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1.11. Preliminary Conceptual Model. 

POLLUTANT 
RISK 

IDENTIFIER 

SOURCE CONTAMINANT 
TYPE 

PATHWAY RECEPTOR POLLUTION LINKAGE CONSEQUENCE PROBABILITY RISK 

PL1 General 
contaminants in 
upper site 
soil/made 
ground, and 
effects on 
humans/animals
/ecology as a 
receptor. 

Metals, PAHs, 
inorganics, 
organics, 
asbestos. 

Direct ingestion, 
aerial ingestion, 
dermal contact, 
drinking water. 

Crops. 

 

Primarily human - 
Site construction 
operatives & future 
residential Site 
occupants.   

Pets. 

Ecological 

systems. 

There is a potential pollutant linkage with areas of made ground 
noted on the site walkover. 

Made ground was noted to comprise, ash & building rubble, which 
are a likely source of metals, PAH, and asbestos. 

 

Medium. High 
likelihood. 

High risk. 

PL2 Potential for 
mortars/plasters 
and associated 
effects on 
concrete. 

Sulphates. Contact with 
underground 
structures. 

Building structures 
/concrete. 

There is a potential pollutant linkage with areas of made ground 
noted on the site walkover. 

Made ground was noted to comprise, ash & building rubble, which 

are a likely source of sulphates. 

 

Medium. High 
likelihood. 

High risk. 

PL3 Potential historic 
use of hazardous 
PSRAS chemicals 
& effects on PE 

water pipes. 

Hydrocarbons, 
BTEX & MTBE, 
VOCs/SVOCs, 
phenols, cresols 
and chlorinated 
phenols. 

Contact with water 
pipes/services. 

Water 
pipes/services & 
human/pet end 
users. 

 

No specific sources noted although cannot be ruled out. 

Although the Site has a former use as a driveway & garage, the 

likelihood of hydrocarbon contamination is low. 

Site has never been used for industrial purposes and previous use 

was agricultural. 

Medium. Low 
likelihood. 

Moderate 
to low 

risk. 

PL4 Hydrocarbon 
contaminants 
in upper site 
soil/made 
ground, and 
effects on 
groundwater 
or 
watercourses 
as a receptor. 

 

Potential 
hydrocarbons. 

Groundwater via 
potential leaching 
and transport of 
potential 
contaminants. 

 

Underlying aquifer 
or watercourse as 
a receptor. 

No credible pollutant linkage. 

Although part of the site was used as a yard/driveway, there is a 
low likelihood of spillage, especially considering the hardstandings 

still in place. 

Any minor spills would have been local, and not representative of 

the general site. 

There may be minor spills elsewhere on site but no specific source 

noted. 

The aquifers beneath the site are Secondary A, which are not used 
for drinking, there are no abstractions locally, and the closest 
watercourse is approximately 500m distant. 

Mild. Low 
likelihood. 

Low risk. 
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PL5 Geological 
ground gas from 
coal 
seams/workings. 

CH4, CO2, other 
trace gases. 

Diffusion through 
soil, substructures, 

aerial inhalation. 

Human - future 
residential Site 
occupants.  
Explosion, 
suffocation. 

No credible pollutant linkage. 

There is a potential for shallow coal seams, although the coal 

report suggests these are unworked. 

Mild. Unlikely. Very low 
risk. 

PL6 Geological 
ground gas, 
radon sources in 
Namurian 
deposits. 

Rn. Diffusion through 
soil, substructures, 
aerial inhalation. 

Human - future 
residential Site 
occupants.   

No credible pollutant linkage. 

The landmark data report is based on a refined site-specific risk 
analysis which has identified that the property is within a lower 
probability radon area (1-3% of homes estimated to be at or 
above the action level).  No radon protection measures are 
required. 

Mild. Unlikely. Low risk. 

PL7 Anthropogenic 
ground gas from 
historic/present 
landfill, infilled 
mill ponds. 

CH4, CO2, other 

trace gases. 

Diffusion through 
soil, substructures, 
aerial inhalation. 

Human - future 
residential Site 
occupants.  
Explosion, 
suffocation. 

There is a potential pollutant linkage considering the infilled 
reservoir on-site.  However, this is likely to have been infilled with 
generally inert material. 

Site investigations will expose the risk if one exists. 

Medium. Low 

likelihood. 

Moderate 
to low 
risk. 

PL8 Anthropogenic 
ground gas 
sources from 
alluvium. 

CH4, CO2. Diffusion through 
soil, substructures, 

aerial inhalation. 

Human - future 
residential Site 
occupants.  
Explosion, 
suffocation. 

No alluvial deposits noted beneath the Site. 

Source missing, no pollutant linkage. 

Mild. Unlikely. Low risk. 



 

 

 

 

 

rep-tjba-B&L-schofield st-Phs1_2_3Env-100125.docx 11of98  03/02/25 

T  J  B O O T H  A S S O C I A T E S  

CONSULTING CIVIL & GEOTECHNICAL ENGINEERS 

2. PHASE 2 – SITE INVESTIGATIONS & ASSESSMENT. 

2.1. Site Investigations. 

2.1.1. Sladen Associates, 09.08.2021 – 15.10.2021. 

Site investigations have been previously undertaken by Sladen Associates between the dates of 9th August 2021 to 15th October 
2021.  The then application boundary also comprised the existing mill to the north.  

The original investigation comprised the following: 

• 7No. mini boreholes (WS1 to 3, 3A and 4 to 6). 

• 2No. cable percussive boreholes (CP1-CP2). 

• 4No. rotary boreholes (R1-R4). 

Soil sampling and gas monitoring were also undertaken. 

An excerpt of the Sladen Associates Site Investigation Plan is given below (refer to full plan in Appendix): 

 

Since the investigations, no further use of the Site has occurred, and no new contaminants are considered to have been introduced. 

Only the following boreholes are now within the current Application Site boundary & assessment area, as follows: 

• 6No. mini boreholes (WS2 to 3, 3A and 4 to 6). 

• 2No. cable percussive boreholes (CP2). 

• 4No. rotary boreholes (R3-R4). 

This report will reassess the Site to current environmental databases and existing site investigation information.  The resulting 
information will be reanalysed for the new proposed end use to current regulations/guidance. 

PID monitoring was undertaken during investigations, and generally no detectable VOC concentrations were recorded below the 
Application Site. 

Soil samples were taken throughout the MADE GROUND profile, sealed in 1kg white plastic snap top containers, amber jars & vials 
where appropriate, and ALS Ltd to be tested for a range of common contaminants. 

Samples taken beneath the Application Site were as follows: 

WS2 0.0-0.9m 
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WS2 2.4-2.6m 

WS3 0.0-1.0m 

WS3 1.20m 

WS4 0.0-0.5m 

WS4 2.00m 

WS6 0.2-0.6m 

WS6 2.5m 

2.1.2. Ground Conditions. 

2.1.2.1. Made Ground. 

The upper Site subsoil comprised MADE GROUND, generally between 0.5-1.0m deep over the Site, but deeper in the location of 

the former reservoir up to approximately 2.5m deep. 

Upper MADE GROUND generally comprised sandy gravel with cobbles and occasional boulders.  The gravel element comprised 
brick, sandstone, concrete, ash, clay pipe, pottery, coal, limestone, glass, plastic and occasional asbestos sheet.  Where it was 
deeper in the location of the reservoir, the composition also comprised occasional ash layers, clay layers, and in WS4 a basal layer 
of black sand with an odour of hydrocarbons.  

Soil sampling was undertaken in the MADE GROUND profile at varying depths 

2.1.2.2. Glacial Till. 
Below the MADE GROUND was glacial till nominally 2-3m thick, which extended to approximately 4m deep in the north part of the 
Site around the former reservoir, around 3m deep in the Site centre, and around 2m deep to the south side of the Site.  The upper 
till comprised a soft/soft to firm yellow/brown sandy CLAY, becoming firm to stiff brown gravelly CLAY with depth.  Occasional 
SAND lenses were noted.  

2.1.2.3. Bedrock. 
Bedrock comprised Coal Measures, generally mudstone.  The upper metre or so appeared to comprise WEATHERED BEDROCK, 
generally comprising stiff clay with mudstone lithorelics, and becoming a weak mudstone BEDROCK nominally at around 6m 
(north/reservoir area), and around 3m deep at the south side of Site. 

Deep rotary boreholes to 30m revealed Carboniferous Coal Measures of interbedded thin mudstone/sandstone bedding and no 
coal seams. 

 

2.2. Final Risk Assessment.  

2.2.1. Human Health Risk. 

2.2.1.1. Shallow soil contamination. 
The samples results have been assessed by TJ Booth Associates to common threshold comparison data for a residential end usage 
in the following order:  Defra Category 4 Screening Levels (C4SLs) > LQM/CIEH (S4ULs) > EIC/AGS/CL:AIRE 2010.  

Testing of made ground revealed contaminant levels above residential threshold values with elevated levels of the following 

contaminants of concern, (refer to testing certificates, and full analysis spreadsheets in the Appendix): 

Trial Hole/Soil Sample Made ground horizon Mitigation/Action 

WS2 0.0-0.9m Lead, asbestos (loose fibre bundle in soil, gravimetric quantification 1.46%, 
PCOM quantification <0.001%) 

FURTHER ACTION 

WS2 2.4-2.6m Asbestos (fibre bundles in soil, gravimetric quantification 0.001%, PCOM 
quantification <0.001%) 

FURTHER ACTION 

WS3 0.0-1.0m Sulphate. FURTHER ACTION 

WS4 0.0-0.5m Asbestos (loose fibres in soil, gravimetric quantification 0.0151%, PCOM 
quantification <0.001%), benzo[a]anthracene, benzo[a]pyrene (BaP), 
benzo[b]fluoranthene, dibenz[ah]anthracene. 

FURTHER ACTION 



 

 

 

 

 

rep-tjba-B&L-schofield st-Phs1_2_3Env-100125.docx 13of98  03/02/25 

T  J  B O O T H  A S S O C I A T E S  

CONSULTING CIVIL & GEOTECHNICAL ENGINEERS 

Due to above elevated levels noted, existing upper made ground is considered mildly contaminated with metal & PAH.  It also 
contains some asbestos, generally bundles or pieces of ACM, not widespread through the soil but still comprises a risk to the end 
user. 

The existing made ground will either need to be remediated, or pathways removed to remove the pollutant linkage. 

Although hydrocarbons were suspected in the investigation, contaminant analysis has recorded low levels. 

2.2.1.2. Ground Gas Risk. 

2.2.1.2.1. Historic landfill sites. 

No pollutant linkage identified. 

2.2.1.2.2. On-site refuse tips/infilled ponds/infilled land. 

The historic and infilled reservoir has been investigated and found to comprise generally inert infill materials.   

Ground conditions were recorded as sandy gravel with cobbles and occasional boulders.  The gravel element comprised brick, 
sandstone, concrete, ash, clay pipe, pottery, coal, limestone, glass, plastic and occasional asbestos sheet.  Deeper layers comprised 

occasional ash layers & clay.  

Ground gas monitoring was undertaken by Sladen Associates between the dates of between the dates of 9th August 2021 to 15th 
October 2021. 

The results have been analysed to produce gas screening values (GSVs) for both CH4 & CO2, as per CIRIA C665/BS 
8485:2015+A1:2019. 

The GSVs for both result in a Characteristic Situation 1, and therefore ground gas risk to the development is evaluated as low and 
no ground protection measures are required. 

 

2.2.1.2.3. Radon. 

No pollutant linkage identified. 

2.2.1.2.4. Alluvium. 

No pollutant linkage identified. 

2.2.1.3. Buildings & services. 

2.2.1.3.1. Water pipes. 

United Utilities pipeline risk assessment methodology follows the PSRAS (Pipe selection risk assessment summary) table, whereby 
contaminants known to negatively affect polyethylene (PE) water pipes have a maximum allowed concentration/PE threshold. 

The following contaminants are known to be a risk in general made ground, and where no other specific sources suggest additional 
contaminants: 
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Total VOCs, Total BTEX & MTBE, Total SVOCs (excluding PAH, phenols & chlorinated phenols), EC5-10 aliphatic & aromatic 
hydrocarbons, EC10-16 aliphatic & aromatic hydrocarbons, EC16-40 aliphatic & aromatic hydrocarbons, phenols, and cresols & 
chlorinated phenols.   

The contaminant data obtained from soil sampling is tabulated below, highlighted (red) where it fails the PSRAS PE threshold: 

 

There are exceedances in the PE pipe threshold level in the made ground around the location of the reservoir/north area (WS2 & 
WS4.  However, there was no exceedance in the south area (WS6).  The logs also show minimal made ground in the southern 
part of the Site. 

Where PE pipe is to be routed through made ground in the access road and to plots 6-9 barrier pipe will be required. 

Plots 1-5 may utilise standard PE pipe. 

2.2.1.3.2. Sulphate. 

Sulphate was recorded at worst case DS2 AC2 in WS3.  All other samples were DS1. 

2.2.2. Controlled Waters Risk. 

Where soil leachate or ground/surface water sampling is undertaken, samples are assessed by TJ Booth Associates to common 
threshold comparison data.  Groundwater samples are generally compared against the drinking water standards (UK DWI 2016 & 
WHO 2022), and Environment Quality Standards for Freshwater (EQS).  Surface water samples are primarily compared against 
the against the EQS.  

2.2.2.1. Groundwater. 

The only consideration for controlled waters risk is groundwater contamination, potentially of the aquifers beneath the Site. 

The superficial aquifer designation based on BGS geology mapping is as a Secondary A aquifer for both bedrock and superficial 
aquifers.  The superficial aquifer in particular is based upon the potential for alluvial SAND & GRAVEL deposits, generally deposited 
above the glacial CLAY.  

The Bedrock Secondary A aquifer may comprise permeable layers that can support local water supplies, and may form an important 
source of base flow to rivers.  However, there are no watercourses or abstractions in the local area. 

Site investigation boreholes across the Site have recorded glacial till (boulder CLAY) beneath the MADE GROUND profile.  Glacial 
CLAY usually has a designation of Secondary Undifferentiated, or Unproductive; which are both minor value aquifers not capable 
of transmitting large amount of water – and will essentially act as an aquiclude protecting the lower bedrock aquifer.       

Due to only minor & low levels of contamination being noted, as well as the glacial CLAY noted in the investigation, the groundwater 
and leaching vulnerability of the Site will be classed as low. 
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Notwithstanding the above, leachate tests were undertaken on the lower MADE GROUND samples in the reservoir area (WS2), as 
well as beside it (WS4), and particularly mobile contaminants such as hydrocarbons recorded lower than the limit of detection for 
all speciated hydrocarbon fractions. 

The risk to aquifers is considered to be low. 

2.2.2.2. Watercourses. 
No watercourses in the local area. 

Risk is considered as low due to the lack of pathway (glacial CLAY), and source (only distant watercourses), as per the preliminary 
risk assessment. 
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2.3. Final Conceptual Model. 

POLLUTANT 
RISK 

IDENTIFIER 

SOURCE CONTAMINANT 
TYPE 

PATHWAY RECEPTOR POLLUTION LINKAGE CONSEQUENCE PROBABILITY RISK MITIGATION PROPOSED 

PL1 General 
contaminants in 
upper site 
soil/made 
ground, and 
effects on 
humans/animals
/ecology as a 

receptor. 

Metals, PAHs, 

asbestos. 

Direct 
ingestion, 
aerial 
ingestion, 
dermal 
contact, 
drinking water. 

Crops. 

Primarily human - Site 
construction operatives 
& future residential 

Site occupants.   

Pets. 

Ecological systems. 

There is a potential pollutant 
linkage with metals, PAH and 
asbestos noted in shallow soil 

sampling. 

Medium. High 

likelihood. 
High risk. REMEDIATION 

REQUIRED. 

EITHER REMOVAL & 
REPLACEMENT OF 
EXISTING SITE SOIL 
(REMOVAL OF SOURCE), 
OR SUITABLE COVER 
LAYER PROVIDED 
(REMOVAL OF 
PATHWAY). 

PL2 Potential for 
mortars/plasters 
and associated 
effects on 

concrete. 

Sulphates. Contact with 
underground 
structures. 

Building structures 

/concrete. 

Sulphate was recorded at worst 
case DS2 AC2 in WS3 0.0-0.1m in 
1No surface sample.  All other 
samples were DS1. 

 

Medium. Unlikely. Low risk. NO REMEDIATION 

REQUIRED. 

PL3 Potential historic 
use of hazardous 
PSRAS chemicals 
& effects on PE 
water pipes. 

Hydrocarbons, 
BTEX & MTBE, 
VOCs/SVOCs, 
phenols, cresols 
and chlorinated 

phenols. 

Contact with 
water 
pipes/services. 

Water pipes/services & 
human/pet end users. 

 

There is a potential pollutant 
linkage with hydrocarbon fractions 
above the threshold for PE pipe. 

Medium. Likely. Moderate 
risk. 

REMEDIATION 
REQUIRED. 

BARRIER PIPE TO 
ACCESS ROAD AND 
PLOTS 5-9 ONLY 
(REMOVAL OF 
PATHWAY). 

PLOTS 1-5 MAY USE 
STANDARD PE PIPE. 

PL4 Hydrocarbon 
contaminants in 
upper site 
soil/made 
ground, and 
effects on 
groundwater or 
watercourses as 

a receptor. 

 

Potential 
hydrocarbons. 

Groundwater 
via potential 
leaching and 
transport of 
potential 
contaminants. 

 

Underlying aquifer or 
watercourse as a 

receptor. 

No credible pollutant linkage. 

Mobile contaminants have been 

assessed as low risk. 

Superficial clay act as an aquitard 

to the lower Secondary A aquifer. 

No abstractions or watercourses 

locally. 

Mild. Low likelihood. Low risk. NO REMEDIATION 
REQUIRED. 
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PL5 Geological 
ground gas from 
coal 

seams/workings. 

CH4, CO2, other 

trace gases. 

Diffusion 
through soil, 
substructures, 
aerial 
inhalation. 

Human - future 
residential Site 
occupants.  Explosion, 

suffocation. 

No credible pollutant linkage. 

Deep boreholes c30m deep were 
undertaken and revealed no coal 
seams.  CH4 & CO2 readings were 
also recorded at 0%. 

Mild. Unlikely. Very low 

risk. 

NO REMEDIATION 

REQUIRED. 

PL7 Anthropogenic 
ground gas from 
historic/present 
landfill, infilled 

mill ponds. 

CH4, CO2, other 
trace gases. 

Diffusion 
through soil, 
substructures, 
aerial 

inhalation. 

Human - future 
residential Site 
occupants.  Explosion, 
suffocation. 

Ground gas monitoring and 
subsequent risk assessment has 

concluded CS1 designation. 

Medium. Unlikely. Low risk. NO REMEDIATION 
REQUIRED. 
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3. PHASE 3 - REMEDIATION STATEMENT. 

3.1. Basic Site Details. 

Full details included in the Phase 1 & 2 PRA/Site Investigation Introduction & subsequent sections. 

3.2. Site & Remedial Objectives. 

There is one remedial objective for the Site: 

• Ensure the garden areas are suitable for the residential end use.  

• Ensure the water supplies are safe for the end user. 

3.3. Conceptual Model (Final) & Relevant Pollution Linkages. 

Site investigations undertaken as part of the Phase 2, comprised soil sampling, with minor areas of made ground noted.   

Only 1 pollutant linkage from the Phase 2 site investigation was confirmed in the ground investigation: 

• PL1:  General contaminants in upper site soil/made ground, and effects on humans/animals/ecology as a receptor. 

• PL3:  Potential historic use of hazardous PSRAS chemicals & effects on PE water pipes. 

The risk is specific to the end use, and required to ensure Site soils are safe for the end user. 

3.4. Recommended Remediation. 

Made Ground/Soil Risk: 

PL1:  General contaminants in upper site soil/made ground, and effects on humans/animals/ecology as a receptor. 

While made ground may remain on site beneath permanent hardstandings such as buildings, roads, pavements & pathways etc; to 
mitigate the risk to receptors, it is advised that a cover layer of clean inert soil is imported for garden and soft landscaping areas 

ONLY.  

Dependent on the final finished levels, existing made ground within proposed soft landscaping areas, should either be covered with 
600mm of imported soil, or excavated to 600mm from finish levels and replaced with a clean imported cover soil to suit finishes.  
The 600mm cover system is adopted for the following reasons: 

Root systems for shrubs are typically up to 600 mm;  

Excavations are unlikely to be deeper than 600 mm in typical gardening activities;  

Bio-turbation is typically limited to the top 600 mm of the soil profile;  

Excavations by children or pets are unlikely to exceed 600 mm. 

Imported soil should be clean/inert and free from deleterious materials and should be suitable for use in a residential end use setting.  
It should be able to pass testing of metals, speciated PAH, inorganics & sulphates, SOM, and asbestos screening to current Defra 
Category 4 Screening Levels (C4SLs) where available, and then to the LQM/CIEH (S4ULs), for use in a residential end use setting. 

PL3:  Potential historic use of hazardous PSRAS chemicals & effects on PE water pipes. 

There are exceedances of PE pipe threshold level recorded in the made ground around the location of the reservoir/north area (WS2 
& WS4.  However, there was no exceedance in the south area (WS6).  The logs also show minimal made ground in the southern 
part of the Site. 

Where PE pipe is to be routed through made ground in the access road and to plots 6-9 barrier pipe will be required. 

Plots 1-5 may utilise standard PE pipe. 

3.5. Verification (Phase 4 requirements). 

Verification of the imported soil may be required for Planning or Building Control/Building Regulations submission.  Should this be 
required, it will need to be undertaken by suitably qualified consultants and comprise the following: 

• Import source material. 

• Characterisation & suitability of material. 
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• Soil sampling should be undertaken as per YALPAG Guidelines as per the following ratios: 

  Virgin quarried materials, 1-2 samples to confirm inert nature. 

  Crushed hardcore, stone, brick, min 1 sample per 500cum. 

  Greenfield/manufactured, generally 1 sample per 250cum (min 3 samples). 

  Brownfield, generally 1 sample per 50cum (min 6 samples). 

 Samples should be tested for the following contamination suites: metals, inorganics, PAH USEPA16 speciated, and asbestos 
 screening.  Defra Category 4 Screening Levels (C4SLs) > LQM/CIEH (S4ULs) > EIC/AGS/CL:AIRE 2010; for use in a 
 residential end use setting. 

• Verification Depth. 

• Reporting (including photographic evidence). 

3.6. Additional Notes.  

Before any further work is undertaken, this report should be submitted to and agreed by the Local Planning Authority 
Contaminated Land Department/Building Control Department as necessary. 

We trust that the above clear, but should you require further advice please contact the undersigned. 
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Signed……… . 

D.S.Slattery BSc (Hons). 

T J Booth Associates. 

 

 

Authorised… . 

T J Booth BSc (Hons), C. Eng. C. Env. MICE.   

T J Booth Associates.    
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5. APPENDIX A:  FIGURES. 

5.1. Location Plan. 
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5.2. Ex Site Plan/Topographic Survey. 
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5.3. Proposed Development. 
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5.4. Site Investigation Plan. 
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5.5. Sladen Associates Site Investigation Logs. 
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5.6. Sladen Associates Gas Monitoring Results. 
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5.7. TJBA Soil Analysis. 

 

CLIENT/SITE:

SAMPLE TYPE:

SAMPLING DATE:

Pass/Fail Comment

METAL Arsenic 4 15.7 14.675 15.685 37 PASS

METAL Boron 4 1 1 1 290 PASS

METAL Cadmium 4 0.252 0.161 0.24795 22 PASS

METAL Chromium as Cr(III) 4 35.2 17.23 31.86 910 PASS

METAL Chromium as Cr(VI) 4 0.6 0.6 0.6 21 PASS

METAL Copper 4 447 155.475 392.67 2400 PASS

METAL Lead 4 245 154.4 233.15 200 FURTHER ACTION WS2 0.0-0.9m

METAL Mercury (inorganic) 4 0.1 0.1 0.1 40 PASS

METAL Nickel 4 44.4 28.125 41.37 130 PASS

METAL Selenium 4 1.96 1.24 1.816 250 PASS

METAL Zinc as Zn 4 1360 534.475 1226.05 3700 PASS

METAL Vanadium 4 42.4 32.225 41.17 410 PASS

INORGANIC Cyanide (Total) 4 1 1 1 34 PASS

INORGANIC Sulphate (Total) as SO4 4 0.361 0.1074 0.312265 0.24 FURTHER ACTION WS3 0.0-0.1m, DS2 AC2

INORGANIC Sulphate (Water Soluble) SO4 7 1200 195.629 853.44 500 FURTHER ACTION

INORGANIC Sulphide 4 91.7 34.175 80.195 250 PASS

INORGANIC pH 7 8.11 7.25143 8.092 6 to 8 ALKALINE

INORGANIC Sulphur (Elemental) 4 253 73.675 217.825 100 comment WS4 0.0-0.5m

INORGANIC Asbestos Identification 5 1 0.6 1 0 FURTHER ACTION WS2 0.0-0.9m,  WS2 2.4-2.6m, WS4 0.0-0.5m

INORGANIC Asbestos quantification 3 1.46 0.49203 1.31551 0.001 FURTHER ACTION WS2 2.4-2.6m, WS4 0.0-0.5m

ORGANIC SOM 5 6 5.3 6

PAH acenaphthene 4 7.09 1.836 6.0451 1100 PASS

PAH acenaphthylene 4 0.24 0.10165 0.222 920 PASS

PAH anthracene 4 11.5 2.99275 9.81505 11000 PASS

PAH benzo[a]anthracene 4 27.7 7.25705 23.64805 13 FURTHER ACTION WS4 0.0-0.5m

PAH benzo[a]pyrene (BaP) 4 27.1 7.092 23.13505 5 FURTHER ACTION WS4 0.0-0.5m

PAH benzo[b]fluoranthene 4 33.1 8.65255 28.249 3.7 FURTHER ACTION WS4 0.0-0.5m

PAH benzo[g,h,i]perylene 4 16.1 4.22405 13.7441 350 PASS

PAH benzo[k]fluoranthene 4 12.1 3.18018 10.33045 100 PASS

PAH chrysene 4 26.7 7.0069 22.7964 27 PASS

PAH dibenz[ah]anthracene 4 2.62 0.7357 2.2615 0.3 FURTHER ACTION WS4 0.0-0.5m

PAH fluoranthene 4 62.5 16.3313 53.3485 890 PASS

PAH fluorene 4 5.2 1.35525 4.43665 860 PASS

PAH indeno[123-cd]pyrene 4 16.4 4.34798 14.0132 41 PASS

PAH napthalene 4 4.45 1.15063 3.796 13 PASS

PAH phenanthrene 4 44.2 11.5778 37.747 440 PASS

PAH pyrene 4 57.3 14.9731 48.912 2000 PASS

FUEL aliphatic EC 5-6 5 0.0753 0.02306 0.06224 160 PASS

FUEL aliphatic EC 6-8 5 0.183 0.0446 0.1484 530 PASS

FUEL aliphatic EC 8-10 5 0.143 0.0366 0.1164 150 PASS

FUEL aliphatic EC 10-12 5 1.73 1.146 1.584 760 PASS

FUEL aliphatic EC 12-16 5 24.2 6.434 20.342 4300 PASS

FUEL aliphatic EC 16-35 5 4439 906.584 3561.376 110000 PASS

FUEL aliphatic EC 35-44 5 4750 952.892 3802.2 110000 PASS

FUEL aromatic EC 5-7,Benzene 5 0.01 0.01 0.01 300 PASS

FUEL aromatic EC 7-8,Toluene 5 0.01 0.01 0.01 660 PASS

FUEL aromatic EC 8-10 5 0.0951 0.02702 0.07808 190 PASS

FUEL aromatic EC 10-12 5 1.14 1.028 1.112 380 PASS

FUEL aromatic EC 12-16 5 32.4 8.32 27.112 660 PASS

FUEL aromatic EC 16-21 5 160 40.876 135.02 930 PASS

FUEL aromatic EC 21-35 5 438 172.8 418.8 1700 PASS

FUEL aromatic EC 35-44 5 93.5 19.638 75.138 1700 PASS

BTEX (VOC) benzene (EC 6.5) 5 0.18 0.0774 0.18 0.87 PASS

BTEX (VOC) toluene (EC 7.58) 5 0.14 0.0602 0.14 660 PASS

BTEX (VOC) ethylbenzene (EC 8.5) 5 0.08 0.0344 0.08 260 PASS

BTEX (VOC) m-xylene (EC ~8.6) 5 0.2 0.086 0.2 320 PASS

BTEX (VOC) p-xylene (EC ~8.6) 5 0.2 0.086 0.2 310 PASS

BTEX (VOC) o-xylene (EC ~8.6) 5 0.2 0.086 0.2 330 PASS

BTEX (VOC) MTBE (methyl tert-butyl ether) 5 0.2 0.086 0.2 160 PASS

PHENOLS AND CHLOROPHENOLS (SVOC) Phenol 4 0.01 0.01 0.01 380 PASS

B& L Homes Ltd - Schofield Street, Heywood

No Max

RESIDENTIAL 

(with or without plant uptake)t 95Contaminant Mean

Comments Key

Asbestos: A=amosite (brown), CH=chrysotile (white), CR=crocidolite (blue)

Sladen Associates 11.08.2021-11.09.2021

SOILS
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